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LAT ACTIVATING CHIMERICANTIGENRECEPTOR CELLS AND METHODS OF 

USE THEREOF 

RELATED APPLICATIONS 

100011 This application claims priority to, and the benefit of, U.S. Provisional Patent Application 

No. 63/321,549, filed on March 18,2022, and U.S. Provisional Patent Application No.  

63/229,344, filed on August 4, 2021, each of which is incorporated herein by reference in its 

entirety.  

GOVERNMENT SUPPORT 

[0002] This invention was made with government support under Grant No. K12CA086913-20 

awarded by the National Institutes of Health. The government has certain rights in the invention.  

FIELD OF INVENTION 

100031The present invention relates generally to the fields of molecular biology, immunology, 

oncology and medicine. More particularly, it concerns immune cells expressing chimeric antigen 

receptors, such as chimeric antigen receptors that bind to a target protein.  

BACKGROUND OFTHE INVENTION 

[0004] Over the past decade, Chimeric Antigen Receptor (CAR) T cell therapy has demonstrated 

remarkable efficacy against B-lineage leukenias, lymphomas and multiple myeloma and held 

promise for the treatment of all malignancies which are otherwise incurable with conventional 

therapies. Across multiple clinical trials, CART cells targeting the CD19 antigen have induced 

complete remission in 70-90% of patients with multiply-relapsed and/or refractory acute 

lymphoblastic leukemia (ALL). This remarkable upfront success does not, however, translate to 

long term remissions for many patients, as longitudinal studies have demonstrated that less than 

50% of CART cell treated patients remain in remission beyond 1 year after therapy due to post

CAR relapses. Post-CAR relapses present a clinical challenge as conventional chemotherapy, 

antibody-based therapies (blinatumomab and inotuzumab) and retreatment with the same CART 

cells have been found to infrequently be capable of reinducing patients into remissions, the 

majority of which were short-lived.
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[00051 CD19-directed CAR T cell therapy for relapse and/or refractory B-lineage lymphomas has 

demonstrated similar results, with Objective Response Rates (ORR) of 52-82%, and 40-54% of 

patients achieving a Complete Response (CR), yet disease recurrence and/or progression after CART 

cell therapy remains commonwith less than 40% of patients remaining progression-free 1 year later.  

Consistent with the experience in leukemia, there are no established therapies which are effective for 

lymphoma patients whose disease relapsed and/or progressed after CAR T cells and reinfision of the 

same CARTcells has been largely ineffective.  

[00061 Relapses after CAR therapy occur through a variety of mechanisms. In B cell leukenias treated 

xith CD19-directed CAR T cells, upfront treatment failures and relapses inwhich the leukemia 

continues to express the CD19 antigen are highly correlated to low levels of CAR T cell 

expansion and a short duration of CAR T cell persistence in the patient, and it is generally held 

that improving CAR T cell expansion and persistence would improve outcomes by preventing 

relapses of antigen-positive leukemias. Another major mechanism of relapse after CAR T cell 

therapy is the modulation of the targeted antigen on the malignant cells as a means of escaping 

CAR T cell detection. In B cell leukemias, this has been mostly observed as the emergence of 

CD19-negative leukemia cells upon relapse. Similarly, decreased surface expression of the CD19 

antigen on B-lineage lymphonas has been implicated in refractoriness to and relapse after 

treatmentwithCD19-directed CAR T cells. In either antigen-loss or down-modulation current 

CAR T cell therapies directed at CD19 are ineffective, an outcome which has been generalizable 

to other CAR-targeted antigens beyond CD19.  

[0007] To overcome antigen-modulated relapses in leukemia/lynphoma CARs have been 

developed to target alternative antigens. CD22-directed CAR T cells have demonstrated the 

ability to induce remissions in 70-80% of patientswith ALL, including patientswith CD19

negative relapses after immunotherapy. Unfortunately, relapse after CD22-directed CART cell 

therapywas frequently observed in patients, due largely to down-regulation of the CD22 antigen.  

Currently, CD22 CAR T cell therapy is being used to bridge patients to a consolidative 

hematopoietic stem cell transplant (HSCT), however the long-term outcomes of this strategy are 

not yet known and many patients may be ineligible due to significant co-morbidities, prior 

HSCT(s) or a lack of a suitable donor. Thus, the clinical utility of CD22-directed CAR' Tcells is 

limited by the inability to target malignant cells expressing low-levels of antigen, similar to 

CD19 CAR T cell experience in lymphoma and likely representing a fundamental problem for 
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any therapy targeting an antigen using T cells (or other immune effector cells) expressing a 2" 

generation CAR.  

[00081 Thus, there is a need in the art for alternative approaches for generating genetically 

engineered immune cells (e.g. T cells) that are useful as therapeutics. There exists a need for new 

strategies to mitigate relapse after CAR T cell therapy to improve patient outcomes by enhancing 

the persistence and antigen-sensitivity of CART cells, and to improve the clinical efficacy of 

CAR'T cell therapy against a variety of antigens and malignancies. 'The present invention 

addresses these unmet needs in the art.  

SUMMARYOF INVENTION 

[0009] The present disclosure provides genetically modified immune cells comprising: a) a first 

chimeric antigen receptor (CAR) comprising an antigen recognition domain that binds to a first 

antigen, a transmrnembrane domain and an intracellular signaling domain; b) a second CAR 

comprising an antigen recognition domain that binds to an antigen, a transmembrane domain and 

a Linker for Activation of T cell (LAT) intracellular signaling domain.  

[0010] In some aspects, the first antigen and the second antigen are different. In some aspects, 

first antigen and the second antigen are the same.  

[0011] In some aspects, the intracellular signaling domain of the first CAR comprises a CD3zeta 

intracellular signaling domain, In some aspects, the CD3zeta intracellular signaling domain 

comprises the amino acid sequence of SEQ ID NO: 24 or SEQ ID NO: 25, preferably wherein 

the CD3zeta intracellular signaling domain comprises the amino acid sequence of SEQ ID NO: 

24.  

100121 In some aspects, the intracellular signaling domain of the first CAR further comprises at 

least one additional intracellular signaling domains selected from the group consisting of a CD97 

intracellular signaling domain, a CD11a-CD18 intracellular signaling domain, a CD2 

intracellular signaling domain, an ICOS intracellular signaling domain, a CD27 intracellular 

signaling domain, a CD154 intracellular signaling domain, a CD8a intracellular signaling 

domain, an OX40 intracellular signaling domain, a 4-BB intracellular signaling domain, a CD28 

intracellular signaling domain, a ZAP40 intracellular signaling domain, a CD30 intracellular 

signaling domain, a GITR intracellular signaling domain, an HVEM intracellular signaling 

domain, a DAPI0 intracellular signaling domain, a DAPi2 intracellular signaling domain, a 

3
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MvD88 intracellularsignaling domain, a 2B4 intracellularsignaling domain and any 

combination thereof. In some aspects, the at least one additional intracellular signaling domain is 

a 4-IBB intracellular signaling domain comprising the amino acid sequence of SEQ ID NO: 17.  

[00131 In some aspects, the LATintracellular signaling domain of the second CAR comprises 

the amino acid sequence of any one of SEQ ID NOs: 26-34, preferably wherein the LAT 

intracellular signaling domain of the second CAR comprises the amino acid sequence of SEQ ID 

NO: 27.  

[0014] Insome aspects, the LAT intracellular signaling domain of the second CAR comprises 

the amino acid sequence of SEQ ID NO: 26 having a substitution of arginine for the lysine 

(K25R) at position. 25 of SEQ ID NO: 26, a substitution of glutamic acid for the glycine at 

position 133 (133E) of SEQ ID NO: 26, a substitution of argnine for the lysine at position 206 

(K206R) of SEQ ID No: 26, or any coinavtion of theprecedingsubstitutions.  

[0015] In some aspects, the LAT intracellular signaling domain of the second CAR comprises 

the amino acid sequence of SEQ ID NO: 32 having a substitution of arinine for the lysine 

K25Rat position 25 of SEQ ID NO: 32, a substitution of glutanic acid for the givcine at 

position 104(04) of SEQ I) NO: 32, asubstitution of arginine for the lysine at position 177 

(K177Rt)ofSEQ IDNo: 32,orany'conbination of theoreceding substitutions.  

[0016] In some aspects, the LAT intracellular signaling domain of the second CAR comprises 

the amino acid sequence of SIQ I) NO: 33 having a substitution of arginine for the lvsine 

(K25R)at position25ofSEQ ID NO: 33, substitution of glutamic acid for t glycineat 

position 103 (G103E) of SEQ ID NO: 33,a substitution of arginine for the lysine at position 176 

(K.176R) of SEQ ID No: 33, or any coiinaton of the precedingsubstitutions.  

[0017] In some aspects, the LATintracellular signaling domain of the second CAR comprises 

the amino acid sequence of SEQ ID NO: 34 having a substitution of arginine for the lysine 

(K25R) at position 25 of SEQ ID NO: 34, a substitution ofglutamic acid for the glvcine at 

position132(G132E) of.SEQ ID NO: 34, a substitution of arginine for the lysine at position 205 

(K205R of SEQIDNo: 34, or any combinationofthe receding substitutions.  

[0018 In some aspects, the transmembrane domain of the first CAR and/or the second CAR is 

derived from a transmembrane domain selected from the group consisting of a CD8a 

transmembrane domain, a CD28 transmembrane domain, a CD3z transmembrane domain, a CD4 

transmembrane domain, a 4-1BB transmembrane domain, a OX40 transmembrane domain, a 
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ICOS transmembrane domain, a PD-I transmembrane domain, a LAG-3 transmembrane domain, 

a 2B4 transmenbrane domain, a BTLA transmembrane domain and any combination thereof. In 

some aspects, the transmembrane domain of the first CAR is derived from a CDalpha 

transmembrane domain comprising the amino acid sequence of SEQ ) NO: 13. In some 

aspects, the transmembrane domain of the second CAR is derived from a CD28 transmembrane 

domain comprising the amino acid sequence of SEQ ID NO: 14.  

[0019 In some aspects, the antigen recognition domain of the first CAR and/or the antigen 

recognition domain of thesecond CAR is an antibody, an antibody fragment, a single chain 

antibody, a single domain antibody, an scFv, a VH or a VHH or antigen binding fragment 

thereof 

[0020] In some aspects, the antigen recognition domain of the first CAR and the antigen 

recognition domain of thesecond CAR further comprises a leader domain selected from the 

group consisting of a CD8alpha leader domain. In some aspects, the leader domain is a 

CD8aIpha leader domain comprising the amino acidsequence of SEQ IU NO: 1 or SEQ ID NO: 

I 

[0021] In some aspects, the first antigen and the second antigen are tumor associated antigens.  

In some aspects, a tumor associated antigen is selected from a group consisting of CD19, CD22, 

CD20, CD138, BCMA, CD33, CD123, FLT, CLL, CD56, CD34, CD117, CD14, CD133, 

CD44v6, CD47, CD64, CD96, CD97, CD99, CD45, CD9, Mudl, Lewis-Y, IL1RAP, FR-beta, 

CD5, CD7, CD38, CD30, B7-H3, HER2, CD44v6, CEA, c-Met, EGFRvIII, Epcam, EphA2, FR

alpha, GD2, GPC3, IL13R-alpha2, ILiIR-alpha, Li-CAM, rnesothelin, MUC, MUCI6, 

NKGD2 and PSCA. In some aspects, the first antigen is CD22. In some aspects, the second 

antigen is CD19.  

[0022 In some aspects, the immune cell is a T-cell, a Natural Killer (NK) cell, a Natural Killer 

(NK)-like cell, a Cytokine Induced Killer (CIK) cell, a hematopoietic progenitor cell, a 

peripheral blood (PB) derivedT'cell or an umbilical cord blood (UCB) derived T-cell. In some 

aspects, the immune cell is a T-cell. In some aspects, the immune cell is an iPS-derived immune 

cell.  

10023 In some aspects, the first CAR comprises an amino acid sequence of SEQ ID NO: 69, 

SEQ ID NO: 102, SEQ ID NO: 306, or SEQ ID NO: 309. In some aspects, the second CAR 
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comprises anaminoacid sequence of SEQ ID NO: 71, SEQ ID NO: 100, SEQ ID NO: 206, or 

SEQ ID NO: 300-308.  

[0024 In some aspects, the genetically modified immune cell comprises a first CAR comprising 

the amino he amino acid sequence of SEQ ID NO: 102 and a second CAR comprising SEQ ID 

NO: 100. In some aspects, the genetically modified immune cell comprises a first CAR 

comprising the amino acid sequence of SEQ ID NO: 102 and a second CAR comprising the 

aminoacid sequence of SEQ ID NO: 306. In some aspects, the genetically modifiedimmune cell 

comprises a first CAR comprising the amino acid sequence of SEQ ID NO: 309 and a second 

CAR comprising the amino acid sequence of SEQ ID NO: 100.  

[00251 The present disclosure provides a composition comprising genetically modified immune 

cells of the present disclosure and a pharmaceutically acceptable carrier.  

[00261 The present disclosure provides a composition comprising a population of cells, wherein 

the plurality of cells of the population comprises the genetically modified immune cells of the 

present disclosure. In some aspects, the plurality of the cells of the population comprises at least 

1%,2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 

55%, 60%, 65% 70%, 75%, 80%, 85%, 90%, 95%, 97%, 99% or any percentage in between of 

the genetically modified immune cells of the present disclosure, 

[00271] The present disclosure provides polynucleotides encoding the first CAR and the second 

CAR of the present disclosure. In some aspects, a nucleic acid sequence encoding a self-cleaving 

peptide sequence is located in between the nucleic acid sequence encoding the first CAR and the 

nucleic acid sequence encoding the second CAR. In some aspects, the self-cleaving peptide 

sequence comprises the amino acid sequence of SEQ ID NO: 79. In some aspects, the first CAR 

and the second CAR encoded on a single vector. In some aspects, the vector is a viral vector, a 

lentivirus vector, a non-viral vector or a transposon. In some aspects, the vector is a bicistronic 

lentiviral vector.  

[00281 The present disclosure provides a method of producing a population of genetically 

modified immune cells, comprising: a) introducing into a plurality of immune cells a 

composition comprising the polynucleotide sequence of the present disclosure, thereby 

generating a population of genetically modified immune cells; b) culturing the population of 

genetically modified immune cells under conditions suitable for integration of the polynucleotide 

6
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sequence; c) expanding and/or selecting at least one cell from the population of genetically 

modified immune cells that expresses the first CAR and the second CAR on the cell surface.  

[00291 The present disclosure provides a method of treating cancer in a subject in need thereof 

comprising administrating a composition of the present disclosure. In some aspects, the 

administration of a composition comprising a modified immune cell comprising first CAR and 

the second CAR increases the immune response against a target cell in comparison to the 

administration of a composition comprising a modified immune cell comprising a first CAR 

alone. In some aspects, the increased immune response at least 1%, 2%3, 4%,5% 6%, 7%, 

8%,9%,10%,15%,20%, 25%, 30%,35%,40%,45%, 50%, 55%, 60%,65%,70%, 75%, 80%, 

85%, 90%, 95%, 97%, 99% or any percentage in between greater than a composition comprising 

a modified immune cell comprising a first CAR alone. In some aspects, the cancer is a solid 

tumor, a B cell malignancy, a myeloid malignancy, a T-cell malignancy, acute lymphoblastic 

leukemia, acute lymphoblastic lymphoma, Non-Hodgkin lymphoma, Hodgkin's lymphorna, 

chronic lymphocytic leukemia, multiple myeloma., acute myeloid leukemia, myelodysplastic 

syndrome, mycloproliferative neoplasms, chronic nieloid leukemia, T lymphoblastic leukemia, 

T lymphoblastic lymphoma or Anaplastic Large Cell Leukemia. In some aspects, the cancer has 

a low cell surface expression of the first antigen and/or a low cell surface expression of the 

second antigen.  

BRIEF DESCRIPTION OFTHE DRAWINGS 

[00301 FIGS. IA-Dshow that antigen density impacts CAR T cell efficacy and signaling 

through LAT. FIG.A are images showing NSG mice inoculated with NALM6 expressing no, 

low- or WT-levels of CD22. Mice were treated with CD22 CAR T cells generated from healthy 

donor 5 days later. Leukemia progression was followed by bioluminescent imaging. FIGS.1B 

and 1C are western blots showing Jurkat cells stably expressing CD22 CAR that were stimulated 

withNALM6 cells expressing No, Low- or WT-levels of CD22 for 2, 5 or 10 min. Western blot 

analysis was performed on lysate and probed for phospho- and total ZAP70 (FIG. IB) and LAT 

(FIG. 1C). FIG. ID is a histogram depicting CD22 CARTcells that were co-incubated with 

NALM6 cells expressing No, Low-, WT- or High-levels of CD22 antigen for 15 m. Cells were 

fixed and permeabilized and phospho-ERK was evaluated by flow cytometry.  

[00311 FIGS. 2A-B show the design of exemplary bicistronic LAT-CAR and ALA-CAR 

constructs disclosed herein. FIG. 2A is a schematic of a standard 2nd Generation (Gen) (2G) 
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CD22 CAR. FIG. 2B is a schematic of an exemplary bicistronic LAT-CAR or ALA-CAR 

comprising a first CAR (e.g. 2G CD22 CAR) expressed with a second CAR (e.g. "LAT-CAR" or 

"ALA-CAR" such as a CDI9-directed CAR incorporating the LAT intracellular domain that will 

amplify the CAR response to low antigen).  

[00321 FIGS. 2C-F show that bicistronic LAT-CAR increases antigen sensitivity of CD22 CAR.  

FIG. 2C arevwhole-body bioluminescent images of NSG mice inoculated with 106 CD22-Low 

NALM6 and treated with 3x106 or 2.5 x 106 standard 2G CD22 CAR T (CD22 CART) cells or 

bicistronic LAT-CAR T cells (ALA-CART) or untreated (No Tx) and followed by BLI twice 

weekl. FIG. 2D is a line graph showing the quantification of the BLI imaging shown in FIG.  

2C. FIG. 2E is a graph showing the survival of the mice cohorts treated in FIG. 2C. FIG. 2F is 

a series of graphsshowing the analysis of bone marrow samples obtained from the surviving 

mice treated with bicistronic LAT-CAR T cells in FIG. 2C and demonstrates the continued 

persistence of bicistronic LAT-CAR T cells 50 days after initial treatment.  

[00331 FIG. 3 is a graphshowing that 2-CAR T cells have reduced in vitro leukemia killing 

against CD22-low NALM6. CD22 2(-CAR T cells were generated from healthy donor T cells 

and co-incubated for 6 days with (FP+ NALM6 cells expressing WT- (upright triangles) or 

Low- (upside down triangles) levels of CD22 antigenat an E: Tof 1:1. Leukemia cell killing was 

monitored over time by flow cytometry. Leukemia cell counts were normalized to counting 

beads in the co-culture and are depicted on the y-axis. Days in co-culture are depicted on the x

axis.  

[0034] FIG. 4 is a series of flow cytometry histograms showing post-transduction enrichment of 

CAR-positive T cells. T cells from a healthy donor were activated and transduced with lentivirus 

containing the bicistronic CD22/i9 LAT-CAR construct. Two days later, surface expression of 

CAR was determined by staining cells with fluorescently- labeled CD22-F and CD19-Fc (top).  

CAR-+ cells were positively selected using Miltenyi beads and 1'cellswere expanded for 4 more 

days. At the end of expansion, 1'cellswere stained again for surface CAR expression (bottom) 

demonstrating enrichment of CAR-- cells for downstream experiments.  

[00351 FIG. 5 is a series of graphs showing surface co-expression of the first and second CAR of 

the bicistronic CAR of the present disclosure as measured by flow cytometry (top panels) and 

relative intensity of surface expression of the first CAR (ALA-CART--- CD22BBz) of the present 

disclosure relative to a standard generation CAR (2G CD22 BBz) (bottom panel).  

8



WO 2023/014922 PCT/US2022/039487 

[00361 FIG. 6 is a series of graphs showing surface expression of CAR constructs utilizing 

different transmembrane domains in the second CAR (e.g. LAT CAR) of the bicistronic CAR of 

the present disclosure. Use of the LAT transmembrane domain in the LAT-CAR resulted in 

minimal expression of the presently disclosed bicistronic CAR on the surface of T cells from 3 

healthy donors (top), whereas the incorporation of a transmembrane domain derived from the 

CD28 molecule into the second CAR (e.g. LATCAR) of the presently disclosed bicistronic CAR 

construct resulted in efficient surface expression of the LATCAR in theT cells of the same 

healthy donors (bottorn).  

[00371 FIG. 7 is a series of western blot images and graphs showing the increased expression of 

LAT and increased activating phosphorylation of LAT (p-LAT225) in cells transduced with the 

bicistronic CAR constructs of the present disclosure ("ALA-CART" or "22x19 ALACART"), in 

response to normal (+) or low (Low) levels of CD22 on leukemia cells, relative to cells 

transduced with a 2G CD22Bz ("22Bz").  

[00381 FIG. 8 is a series of western blot images and graphs showing the expression levels of 

total Phospholipase C-gauna (PLCg) and the enhanced activation of PLCg by phosphorylation 

(p-PLCg) in cells transduced with the bicistronic CAR constructs of the present disclosure 

("22X19 LAT" or "22X19 ALACART") in response to normal (+)or low (Low) levels of CD22 

on leukemia cells, relative to cells transduced with a 2G CD22Bz ("22Bz").  

[0039] FIG. 9 is a graph showing leukemia-killing by CAR T cells as the ratio of leukemia cells 

to CAR cells in cultures comprising NALM6 leukemia cells expressing various combinations of 

CD19 and CD22 antigens (DN - double negative, 19-, 22-, WT or 22 Low) and bicistronic CAR 

T cells of the present disclosure (22x9LAT) or a CD22 CAR control.  

100401 FIG. 10 is a series of graphs showing hL-2 concentration and hIFNg concentration in 

cultures (as measured by ELISA) comprising NALM6 leukemia cells co-cultured with the 

bicistronic CAR T cells of the present disclosure (22x19LA).  

[00411 FIG. 11A is a series of images showing whole-body bioluminescent imaging (BLI) 

analysis in mice bearing leukemia expressing wild type levels of CD22, subsequently treated 

with the bicistronic CAR constructs of the present disclosure (ALA-CART) compared to mice 

treated with a standard 2d generation CAR (CD22 CART) and mice undergoing no treatment 

(No Tx).  

9
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[00421 FIG. 11B is a graph showing the quantification of the bioluminescent imaging (BLI) 

analysis in mice treated with the bicistronic CAR constructs of the present disclosure (22X19 

ALACART) or the second generation CAR constructs (CD22BBz CAR) in FIG. I1A.  

[00431 FIG. I1C are flow cytometry plots and a graph showing analysis of bone marrow 

samples taken from mice treated with standard generation CARs compared to mice treated 

with exemplary bicistronic CAR constructs of the present disclosure 50 days after CARTcell 

infusion. These data demonstrate enhanced persistence of the presently disclosed bicistronic 

CAR T cells (ALA-CART) relative to standard second generation CAR T cells (CD22 CART).  

[00441 FIG. 12A-12D is a series of charts, flow cytometry plots and graphs showing the 

increased in vivo persistence of the disclosed bicistronic CAR ("22X19 LAT"or "22X19ALA

CART"). FIG. 124 is a series of graphs showing flow cytornetric analysis of bone marrow 

samples taken from mice treated with standard 2nd generation CAR T cells ("22SA") versus 

those treated with the bicistronic CAR T cells ("22X19LAT") of the present disclosure. These 

data demonstrate enhanced persistence of the presently disclosed CAR T cells ("22x19LAT") is 

primarily driven by persistence of CD4+ CAR T cells (top panels) relative to CD8- CAR T cells 

(bottom panels). FIG. 12B is a series of flow cytometry histogrars showing decreased 

expression of the exhaustion marker, CD39, on the surface of the bicistronic CAR T cells of the 

present disclosure ("22xI9ALACART") relative to standard second generation CD22 CAR T 

cells ("22BBz") at 50 days after CAR T cell infusion. FIG. 12C is a series of flow cytometry 

plots and summarizing graphs showing the analysis of various T cell populations in samples 

obtained from mice treated with the bicistronic CAR T cells of the present disclosure ("22X19 

ALA-CART") versus mice treated with the standard second generation CD22 CAR T cells 

("22SA") 50 days after CARTcell infusion. These data demonstrate an increased proportion of 

the CAR T cells of the present disclosure having a central memory (CM) phenotype that has 

been correlated with long-term persistence. FIG. 12D is a series of flow cytometry plots, 

histograms and summarizing graphs showing the analysis of IL7 Receptor-alpha (IL7RA) 

expression on CAR T cells obtained from mice treated with the bicistronic CARTcells of the 

present disclosure ("22X19ALACART" or "22X9LAT") versus mice treated with the standard 

second generation CAR22 CARTcells ("22BBz"). These results demonstrate increased 

expression of the IL7RA on CD4 T cells with an Effector Memory (EM) and Effector Memory
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expressing CD45RA (T-EMRA) subpopulations in bicistronic CART cells versus second 

generation CD CAR T cells, suggesting enhanced ability for long-term persistence of these cells.  

[00451 FIGS. 13A-13B is a series of imaging data and graphs showing an exemplary bicistronic 

LAT-CAR (ALA-CART) is effective against each targeted antigen. FIG. 13A is a series of 

images showing bioluminescent imaging (BLI) analysis in mice inoculated with leukemia 

expressing both antigens targeted by the bicistronic CAR constructs of the present disclosure 

(WTNALM6 CDI9+/CD22-0) or inoculated with leukemia expressing one or the other antigen 

targeted by the CAR of the present disclosure (CD19- NALM6(CD22+) or CD22

NALM6(CD19+)). Leukemia-bearing mice were treated with the bicistronic CART cells of the 

present disclosure (ALA-CART) versus thestandard second-generation CAR T cells (CD22 

CART) versus no treatment (No Tx). Leukemia was eradicated by the bicistronic CAR T cell of 

the present disclosure regardless of which antigen(s) were present on the leukemia. FIG. 13B is 

a graph showing the percentage of CAR T cells in bone marrow samples obtained from mice 

treated with the bicistronic CAR T cellsof the present disclosure after complete leukemia 

clearance, demonstrating the persistence of the bicistronic CAR T cell from the present 

disclosure in response to leukemia expressing both (WT) or either (CD19-, CD22-) targeted 

antigens.  

[0046] FIGs. 14A-14C are a series of flow cytometry histograms and graphs showing 

phosphorylation of signaling molecules in exemplary bicistronic CAR T cells of the present 

disclosure (22Xi9LAT) or second generation CD22 CAR T cells (22BBz) co-cultured with 

NALM6 leukemia cells express no (DN), both (WT) or one or the other (19-, 22-) of the targeted 

antigens. FIG. 14A shows ERK (p-ERK) expression. FIG. 14B shows p38 (p-p38) expression.  

FIG. 14C shows PLCg (p-PLCg) expression.  

[0047 FIG. 15 shows images and graphs of the quantified bioluminescent imaging (BLI) 

analysis in mice inoculated with CD22-low leukemia and treated with the bicistronic CAR 

constructs of the present disclosure designed to solely target the CD22antigen (SAff/SAff-LAT, 

SAff/HiAff-LAT, HiAff/SAff-LAT, HiAf/LHiAff-LAT) versus mice treated with standard CD22 

CARTcells (22SAff (SEQ ID NO: 69)). Various combinations of antigen-binding domains 

(scFv's) were tested utilizing a standard affinity (SAff) and a high-affinity (HiAff) scFv on either 

the first, second or both CARs of the presently disclosed construct. Of these various 
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combinations, the use of the high-affinity scFv on both CARs (HiAff/fHiAff) demonstrated the 

best clearance of CD22-low leukemia.  

[00481 FIG. 16 shows images and graphs of quantified bioluminescent imaging (BLI) analysis 

of mice inoculated with leukemia expressing normal (NALM6 WT) or low (NALM6 22 low) 

levels of the CD22 antigen followed by treatment with the bicistronic CAR constructs of the 

present disclosure utilizing the high-affinity scFv at both positions ("HiAff/HiAff LAT" or 

"22ALACART4") versus mice treated with the standard second generation CD22 CAR (22SAff) 

versus mice treated with untransduced T cells (Mock). These data demonstrate the ability of the 

HiAff/HiAffLATversion of the present disclosure to eradicate CD22-low leukemiawhile only 

targeting the CD22 antigen.  

[0049] FIGs. 17A-17D show a series of graphs showing the flow cytometric analysis of the 

phenotypes of CAR cells of the present disclosure at the completion of manufacturing relative to 

the phenotypes of standard second generation CD22 CAR T cells (22BBz). Various versions of 

the present disclosure analyzed in this figure include CAR T cells targeting CD22 only with the 

standard-affinity scFv on both CARs (22ALACARTI), CAR T cells targeting CD22 only with 

the standard-affinity scFv on the first CAR and the high-affinity scFv on the second CAR 

(22ALACART2), CAR T cells targeting CD22 only with the high-affinity scFv on the first CAR 

and the standard-affinity scFv on the second CAR (22ALACART3), CAR T cells targeting 

CD22 only with the high-affinity scFv on both CARs (22ALACART4). CAR T cells targeting 

CD22 and CD19 with the standard-affinity CD22 scFv on the first CAR and a CD19-targeting 

scFv on the second CAR (22X19ALACART). Phenotypic analysis of T cells subsets, including 

T stem cell memory (Tscm), central memory (Tcm), effector memory (Tern) and effector 

memory re-expressing CD45RA (tenra) were analyzed in CD4 (FIG. 17A) and CD8 (FIG. 17C) 

CAR Tcells. IL-7 Receptor-alpha (IL7RA) surface expression was also evaluated on CD4 (Fig.  

17B) and CD8 (Fig. 17D) CAR T cells. These data demonstrate that transduction of T cells with 

the presently disclosed bicistronic CAR construct yielded CAR T cell products composed of a 

higher percentage of Tscm cells than the standard second generation CAR, regardless of the 

combination of scFvs used. Similarly, IL7RA expression was uniformly higher in all 

configurations of the presently disclosed bicistronic CART cells relative to the IL7RA 

expression of standard CD22 CAR T cells.  
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[00501 FIG. 18 is a series of graphs showing the flow cytometric analysis of the expression of 

CD39, a marker associated with Tcell exhaustion, on'T cells transduced with the various 

configurations of the presently disclosed bicistronic CAR (22-ALA-CART) (SAff/SAff-LAT, 

SAff (SA')/HiAff-LAT, HiAff/SAff (SA) -LAT, HiAff/HiAff-LAT) versus expression on Tcells 

transduced with the standard 2" generation CD22 CART (22SA). Analysis of T cells was 

subdivided into analysis of CD4+CAR ("CAR4") (top) and CD+CAR ("CAR") (bottom) CAR 

Tcells. Expression of the CD39 exhaustion marker was lower onTcells transduced with any of 

the configurations of the presently disclosed bicistronic CAR than on T cells transduced with the 

standard 2"d generation CD22 CAR.  

[00511 FIG. 19 is a series of whole-body bioluminescent images depicting leukemia progression 

and in vivo activity of exemplary bicistronic LAT-CAR T cells (I9ALA-CART) in mice 

compared to standard 2nd generation CD19 CAR T cells (CDI9BBz) and non-transduced T cell 

(Mock) controls in mice, Images were taken between I day (D-1) and 14 days (D14) after T cell 

injection, as indicated. Bioluminescent activity is indicated by color (Radiance) 

[0052] FIG. 20 is a series of whole-body bioluminescent images depicting leukemia progression 

and in vivo potency of an exemplary bicistronic LAT-CAR T cells (19ALA-CART) in nice 

engrafted with CDI9-high NALM6 cells compared to a standard 2nd generation CD19 CAR T 

cells (CD19BBz) and non-transduced T cell (Mock) controls. Images were taken between 1 day 

(D-1) and 42 days (D42) after T cell injection, as indicated. Bioluminescent activity is indicated 

by color (Radiance).  

[0053] FIG. 21 is a graph of CAR T cell-mediated killing of CD22-low leukemia cells after 

overnight co-culture with exemplary bicistronic 22ALA-CAR T cell variants (LAT-WT (SEQ ID 

NO: 26), LAT-K52R (SEQ ID NO: 27), LAT-233R (SEQ ID NO: 28), LAT-K52R+K233R 

(SEQ ID NO: 29)) variants compared to control T cells (Mock) at multiple ratios. The ratio of 

effector CAR Tcells to target leukemia cells (E.TRatio) is depicted on the x-axis. Cell killing is 

indicated on the y-axis as specific lysis (%).  

100541 FIGS. 22A-22B are a series of graphs showing CART cell-mediated killing of CD22

low leukemia cells after overnight co-culture with exemplary 22ALA-CART variants (LAT

K52R (SEQ ID NO: 27), LAT-K52R+G160E (SEQ ID NO: 30), LAT-K52R+-tK233R (SEQ ID 

NO: 29), LAT-K52R-tK233R-G60E (SEQ ID NO: 31)) compared to control T cells (Mock) at 

multiple ratios. The ratio of effector CAR T cells to target leukemia cells (E:TRatio) is depicted 

13



WO 2023/014922 PCT/US2022/039487 

on the x-axis. Cell killing is indicated on the y-axis as specific lysis (%). FIG. 22A shows cell 

killing by LAT-CARs with mutations at the ubiquitination site K52 with (LAT-K52R+G160E, 

LAT-K52R+K233R+G160E) or without the PLC-activating mutation G160E (LAT-K52R).  

FIG. 22B shows cell killing by LAT-CAiRs with mutations at the ubiquitination sites K52 and 

K233 with (LAT-K52R-G160E) or without the PLC-activating mutation G160E (LAT

K52R-K233R).  

[00551 FIG. 23A-23B are a series of graphs showing the function of the bicistronic LAT-CAR T 

cells (ALA-CART) relative to the standard 2"d generation CD22 CAR T cells, FIG. 23A are 

graphs of the quantification of the cytokines IL-2 and Interferon-gamma (IFNg) produced by 

either the bicistronicALA-CART cells (22X19ALACART) or standard 2'd generation CD22 

CAR T cells (22BBz) after overnight co-culture with CD22-low NALM6 cells or CD22(-) 

NALM6 cells. FIG. 23B is a graph showing the specific lysis of CD22-low NALM6 cells and 

CD22(-) NALM6 cells by either bicistronic ALA-CART cells (22X19ALACART) or standard 

2"d generation CD22 CAR- T cells (22BBz) after overnight co-culture at various E:T ratios 

indicates a statistical significance with a p value of <0.0001.  

[0056] FIG. 24A-24C show a series of whole-body bioluminescent images and graphs depicting 

the in vivo persistence of the disclosed CAR targeting NALM6 through recognition of the CD22 

antigen only. FIG. 24A shows bioluminescent images of mice engrafted with WT NALM6 

leukemia and treated with the disclosed bicistronic LAT-CAR T cells solely targeting CD22 

(22ALA-CART) versus nice treated with standard 2 generation CD22 CAR T cells (22BBz) 

versus mice treated with untransduced (Mock) T cells. FIG. 24B are a series of graphs showing 

the quantification of persistent bicistronic CAR T cells (22ALACART4) or2nd generation CD22 

CART cells (22BBz) in the bone marrow of mice 40 days after initial treatment, demonstrating 

enhanced in vivo persistence of the disclosed bicistronic CAR (22ALACART4). FIG. 24C are a 

series of graphs showing the quantification of the differentiation states (CM, EM and TEMRA) 

of persistent bicistronic CART cells and2nd generation CD22 CART cells from FIG. 24B, 

demonstrating increased percentages of the disclosed CAR with a memory phenotype.  

[00571 FIGS. 25A-25B are a series of graphs showing phenotypes of exemplary CAR cells of 

the present disclosure at the completion of manufacturing compared to standard CD22 CART 

cells (22BBz). FIG. 25A are a series of pie charts showing the phenotypic analysis ofT cells 

subsets, including T stem cell memory (TSCM), central memory (TCM), effector memory 
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(TEM) and effector memory re-expressing CD45RA (TEMRA) in the presently disclosed 

bicistronic CAR Tcells (22ALA-CART) compared to standard 2"6 generation CAR T cells 

(22BBz). FIG. 25B are a series of graphs showing the percentage of Tcells 

(CD4--CAR("CAR4") or CD8+CAR ("CAR8")) with aTSCM phenotype from 3 differentT cell 

donors after manufacturing the disclosed CAR (22ALA-CART) and the standard 2nd generation 

CAR (22BBz).  

DETAILED DESCRIPTION OF THE INVENTION 

[00581 The present invention generally provides cells, including immune cells (e.g., T cells, B 

cells, Natural Killer (NK) cells, monocytes, macrophages or artificially generated cells with 

immune effector function) derived from a patient, a healthy donor, a differentiated stem cell 

(including but not limited to induced pluripotentstem cells (iPSC), embryonic stem cells., 

hematopoietic and/or other tissue specific stem cells) or a non-human source, which are 

genetically modified to express a first antigen recognizing receptor (e.g., chimeric antigen 

receptor (CAR)) that binds to a first antigen along with a second antigen recognizing receptor 

(eg., CAR) comprising theintracellular signaling domain of the Linker for Activation of T cell 

(LAT) that binds to a second antigen, and methods of use thereof for the treatment of cancer, 

infection, autoimmunity, alloimmunity, lvmphoproliferative disease, pathologic immune 

dysregulation and other pathologies where an increase in an antigen-specific immune response is 

desired or for the facilitation of solid organ or hematopoietic stem cell transplantation. The first 

CAR and the second CAR may recognize an identical epitope or different epitopes on the same 

antigen, or epitopes found on two distinct antigens. Immune cell (e.g. T cell) activation is 

mediated by engagement of either the first CAR to its cognate antigen (e.g., CD22) or the second 

CAR comprising a LAT intracellular domain to its cognate antigen (e.g., CD19) with signal 

amplification leading to enhanced persistence, antigen-sensitivity and efficacy occurring when 

both the first and second CARs are simultaneously engaged to their respective cognate(e.g., 

CD22 and CD19).  

100591 CARs, which are at times referred to as artificial T cell receptors, chimericT cell 

receptors (cTCR), T-bodies or chimeric immunoreceptors, are engineered receptors now well 

known in the art. They are used primarily to transform immune effector cells, in particularT 
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cells, to provide those cells with a desired antigen specificity and effector response. Adoptive 

cell therapies using CAR-T cells are particularly under investigation in the field of cancer 

therapy. In these therapies, Tcells are removed from a patient, donor or are derive from a stem 

cell source and engineered to express CARs specific to the antigens found in a particular form of 

cancer. The CAR-T cells, which can then recognize and kill the cancer cells, are reintroduced 

into the patient whereupon the CARTcells undergo proliferative expansion, elimination of 

target antigen-positive cells and, in a minority of patients, transition to a long-lasting, persistent 

population with retained anti-turnor effector activity.  

[0060] First generation CARs provide a TCR-like signal from an Immunoreceptor Tyrosine

based Activation Motif (ITAM) containing intracellular signaling dornain, most commonly 

derived from the CD3 zeta (CD3z) molecule, and thereby elicit tumoricidal functions. However, 

the engagement of CD3z-chain fusion receptors may not suffice to elicit substantial TL-2 

secretion and/or T cell proliferation in the absence of a concomitant co-stimulatory signal. In 

physiological T cell responses, optimal lymphocyte activation requires the engagement of one or 

more co-stimulatory receptors such as CD28 or 4-1BB. In the setting of suboptimal activation 

elicited by first generation CARs, T cell activity in vivo is often transient and incapable of 

controlling the malignancy.  

[0061] Second (2nd) generation CARs have been constructed to transduce a functional antigen

dependent co-stimulatory signal in human primary T cells in addition to antigen-dependent TCR

like signal, permitting T cell proliferation in addition to tumoricidal activity. Second generation 

CARs most commonly provide co-stimulation using co-stimulatory domains (synonymously, co

stimulatory signaling regions) derived from CD28 or 4-1BB. The combined delivery of co

stimulation plus a CD3 zeta signal renders 2nd generation CARs superior in terms of function as 

compared to their first generation counterparts (CD3z signal alone). An example of a 2nd 

generation CAR is found in US Patent No 7,446,190, incorporated herein by reference.  

[00621 Third (3rd) generation CARs have also been prepared. These combine multiple co

stimulatory domains (synonymously, co-stimulatory signaling regions) with aTCR-ike 

signaling domain in cis , such as CD28--4-1BB--CD3z or CD28OX40+CD3z, to further 

augment potency. In the 3rd generation CARs, the co-stimulatory domains are aligned in series 

in the CAR endodomain and are generally placed upstream of CD3z or its equivalent. In general, 

however, the results achieved with these third generation CARs have been disappointing, 
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showing only a marginal improvement over 2nd generation configurations, with some 3rd 

generation CARs being inferior to 2nd generation configurations.  

[00631 This present invention is the first to utilize a first CAR (i.e. a 1st generation, a 2nd 

generation or a 3rd generation CAR) in conjunction with a second CAR having the intracellular 

signaling domain of LAT as a means of amplifying CAR signaling and enhancing persistence 

and antigen-sensitivity. Unlike the first CAR, the second CAR lacks aTCR-like signaling region 

such as CD3z. These T cells genetically engineered to express the dual CAR system demonstrate 

superior activity and persistence as compared to 1st generation CAR-T cells, 2nd generation 

CAR-T cells, and 3rd generation CAR-T cells. Thus, the present invention overcomes problems 

associated withcurrent technologies b providingantigen-specific immune cells (e.g T cells)for 

innunotberapvsuch as for the treatment of mmune-relateddiseases,incudngcancer, 

autoinune disorders and infecton.  

[0064] The invention is based, at least in part, on the discovery that low levels of antigen resulted 

in diminished Linker of T cell Activation (LAT) utilization downstream of the CAR. LAT is a 

scaffolding protein which acts as a key component of the signalosome and has been shown to 

amplify signals generated by antigen receptors in T cells by increasing cytokine release after 

receptor activation, The incorporation of a second, LAT-containing chimeric antigenreceptor 

leads to significantly higher levels of LAT activation upon antigen stimulation than a second 

generation CAR by itself 

[0065] The invention is based, at least in part, on the discovery that the simultaneous 

engagement of two antigens co-expressed by a tumor cell by a first co-stinulatory and ITAM

containing receptor and a second LAT-containing antigen recognizing receptor isuseful for 

activating and stimulating an immunoreactive cell. In particular, the reactivity against cells 

expressing either antigen alone may be diminished relative to responses to cells expressing both 

antigens due to a lack of cooperative signaling, yet productive T cell activation can occur against 

target cells expressing even low levels of either targeted antigen. However,Tcell activation in 

the presence of both antigens is greater than theT cell activation with either CAR alone. Thus, 

this approach augments theT cell reactivity against tumors expressing low levels of tumor 

associated antigens.  

[00661 The sensitivity of CARs for their cognate antigen greatly impacts patient outcomes of 

thosewho received CART therapy. Multiple sub-clones of the pre-B ALL cell line, NALM6, 
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expressing variable amounts of the CD22 antigen were generated andwhen the level of CD22 

falls below 1500-2000 molecules per cell there is a significant decrease in CAR Tcell cytokine 

production, cytotoxicity, effector differentiation, persistence and in vivo efficacy. The impact of 

antigen density on CAR T cell function is not unique to CD22 CART cells, as CART cells 

against CD19, CD210-, HER2, ALK and B7-H3 have all been shown to have decreased activity 

against antigen-low targets. Furthermore, recent clinical observations have associated low levels 

of CD19 antigen with treatment failure and/or relapse in patients undergoing CD19-directed 

CAR T cell therapy for diffuse large B cell lymphorna.  

[00671 While the impact of low antigen-sensitivity of CAR T cells has been described, the 

mechanism underlying it has not yet been elucidated. A high sensitivity to low levels of antigen is 

a hallmark of conventional T cells activated through their endogenous T cell receptor (TCR), 

with evidence of T cell activation occurring in response to fewer than 10 antigen-MHC 

complexes/cell and full effector responses to fewer than 200 antigen-MHC complexes/cell. The 

sensitivity of the TCR is due, in part, to the formation of a highly organized immune synapse and 

subsequently, the formation of the signalosome around a conglomerate of LAT molecules in 

which the signal transduction machinery of the T cell localizes at the site of antigen binding to 

amplify proximal signaling events and activate multiple divergent downstream signaling 

pathways. CARs, conversely, do not form well-organized immune synapses in which to 

concentrate the necessary components of the signalosome to the site of receptor-activation 

within a cell. The disorganization of the CAR immune synapse and subsequent inefficient 

assembly and utilization of the signalosorne leads to suboptimal signaling within the T cell, 

impairing the T cell response to low levels of antigen and diminishing higher-level T cell 

functions, such as the establishment of a long-lived population of persistent CAR Tcells in 

vivo.  

100681 The inability of CART cells to target low-levels of antigen is immediately of clinical 

importance, as this is the major mechanism for relapse in patients treated with CD22 CART cells, 

which is the most proven therapeutic option for patients with CD19-negative leukemia after 

immunotherapy. Similarly, evidence is mounting that low levels of CD19 antigen are associated 

with increased risk of primary treatment failure and relapse in patients with Diffuse Large B cell 

Lymphoma. Clinical studies of B Cell Maturation Antigen (BCMA)-directed CART cell have 

suggested that upfront efficacy of the CAR Tcells is diminished in patients with multiple 
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myeloma expressing low levels of the targeted BCMA antigen. Furthermore, reduced expression 

of BCMA has been commonly observed upon disease progression and/or relapse after CART 

cell therapy, further emphasizing the clinical importance of enabling CART cells to efficiently 

target antigen low malignant cells.  

[00691 Accordingly the present invention provides a novel approach to addressing the 

shortcoming of current CAR Tcell therapy by improving the ability of theTcells to recognize 

tumor cell that express low levels of antigen, and by increasing CARTcell persistence, thereby 

improving clinical patient outcomes.  

[00701 While the imrnune cells of the present disclosure may be targeted to any combination of 

antigens, exemplary antigens for the CARs disclosed hereininclude but arenot limited to CD22 

andCD19 Inparticular aspects, the immune cots are dually targeted to anantigen combination 

including but not limited to CD19and CD20, CD20and CD22, CD19 ani CD79a, CD22 and 

CD79a, CD20 and CD79a, CD19 and CD79b, CD22 and CD79b, CD20 an CD79b, CD19 and 

CD5, CD138and BCMA, CD38 and BCMA, CD19and BCMA, CD19 and CD138, CD19 and 

GPRC51, BCMA and (PRC5D, CD138 and GPR 51 CD38 and GPRC5D1 CD 5 and CD7, 

(5 andITCR alpha or beta chain, CD7 and TCR alpha orbeta chain, CD5 and 1)38, CD7 and 

C1338, CD30 andn AFKT C333andn C 23 CD31333andCDnd CLEHCA, CD33 and 

CD56, CD33 and C134, CD33 and CD117, CD33 and CD14, CD33 and CDI33, CD33 and 

0344v6, C33 and CD47, CD33 and CD64, CD33 and C'D96, CD33 and (CD97, CD33 and 

(D99, CD33 and CD16 CD33 and CD45, CD33 and CD9, CD33 and Muel, CD33 and Lewis

0 133 and IL1-RAP, D33 and FR-beta, CD33 and ROR, C123 and FLT3, CD123 and 

CLEC1A, CD123 and CD56, CD123 and CD34, CD123 and CD117 CD123 and (1)14, CD123 

and CD133, CD123 ann44, Di3and CD47, CDI 23aidCD64 C annd CD96, 

C1)23 and CD97 CD 123 and CD99, CD123 and CD16, CD123 and CD45, CD123 and CD9, 

C1123 and Muel, CD123 and Lewis-Y. CD123 and ILI-RAP, CD123 and FR-beta, (D123 and 

RORI1, FLT3 and (LECi A, FLT3 and CD56, FL13 and CD34, FLT3 and CD117, FLT3 and 

CD14, FLT3 and CD133, FLT3 and CD44v6, FLT3 and CD47, FLT3 and CD64, FLT3 and 

CD96, FLT3 and (D97, FLT3 and CD99, FLT3 and CD16, FLT3 and CD45, FL13 and CD9 

FLT3 and Muel, FLT3 and Lewis-Y, FLT3 and IL-RAP, FL13 and FR-beta, FLT3 and ROR1, 

CLECIA and D56, CLECiA and CD34, CLEC1A and CD117, CLEC1A and CD14, CLEC1 A 

and CD133, CLEC1A and CD44v6, CLECIA and CD47, CLEC1A and CD64, CLEC1A and 
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CD96, CLECIAand CD97. CLECIA and CD99, CLEC1 A and CD16, CLECIAand CD45,.  

CLECIA and C39, CLECiA and'Muel, CLECIA and Lewis-Y, CLECIA andI -RAP, 

CLECIA and FR-beta, CLECI1A and RORI, CD56 and CD34, CD56 and CD17, CD56 and 

CD14, CD6 and CD133, CD56 and CD44v6, CD56 and C347, CD56 and CD64, CD56 and 

CD96, CD56 and CD97, CD56and CD99, CD56and CD16, CD56 and CD45,CD56Uad CD9, 

CD56 and Muel, CD"6 and Lewis-Y, CD56 and 1- 6)RA R, CD56 and FR-beta, CD56 and 

ROR1, CD34 and CD117, CD34 and CD14, CD34and CDI33, CD34 and CD(44v6, D34 and 

CD47, CD34and CD6 D34 and CD96, CD34 and CD97, CD34 and CD99, CD34 and CDI6, 

CD34 and CD45, CD34 and CD9, CD34 and 6Muel, C34 and Lewis-Y, CD34 and IL-RAP, 

CD34 and FR-beta, CD34and RORI, CD117and CD14, CD117 and CD133, CD1J1 and 

CD44v6, CDI17 and CD47, CD m17 and CD64, CD117 and CD96, CDI17Iand CD9'7, CD117 

and CD99, CD117 and CD16, CD117 and CD(45, CD11 and CD9CD117 and Mul, CDI17 

and Lewis-Y, CDI1 'and IL-_RAP, CDII7 and FR-beta, CDI I'and ROR, CD14 and CD133, 

CD14 and CD44v6, CD14and CD47, CD14 and CD64, CD14 and CD96, C14 and CD97, 

(1314and CD99, C114 and CD16, CD14 and CD451)14 and(139, CD14and Mu, 314 

andLewis-Y, CD14 and IL-RAP, CD14 and FR-beta, CD14and ROR(1, C3133and CD44v6, 

CD133 and CD47, C 133 and CD64, C1313 anid CD96 CD133 and CD97, (D133 and CD99, 

CDi133and CD16, CD133 and CD45, CD133 iand CD9, CD133 andMulud, CD133 and Levis-Y 

CD133 and 1-RAP, CD3 3andI wCD33and ROR1, CD44V6 and CD47, CD44V6 

and CDD44V6 and CD96, (144V6 and CD97, CD44V6 and CD99, CD44V6 and C316 

CD44/6 and CD45, CD44V6 and CD), CD44V6 and Mu )l CD44V6tand Lewis-Y(,1)44V6 

and 11-RAP, CD44V6 and FRbeta, C44V6and RORI, CD47 and CD64, (1347and CD96, 

CD47 and CD97, CD47 and CD99, CD47 and CD16, CD47 and CD45, CD47 and CD9, CD47 

and Muc1, C4 and Lew ,CD47 iand IL-RAP, CD47 and FR-beta, CD47 and ROR 

CD64 and CD96, CD64 and CD97, CD64 and CD99, CD64 and CD(16, CD64and CD45, CD64 

and CD9. CD64 and Muc1, CD64 and Lewis- 1364and ILIRAP CD64and FR-beta, CD64 

and ROR1, CD96 and CD9, CD96 and CD99, CD96 and CDi16, CD96and CD45, CD96 and 

CD9, CD96 and Muc1, CD96 and Lewis-Y, CD96 and IL-RAP, CD96 and FR-beta, C.D96 and 

ROR1, CD97 and CD99, CD97 and CD16, CD97 and CD45, CD9' and CD9, CD97 and Mudl, 

CD97 and Lewis-Y, CD9? and IL1-RAP, CD97 and FR-beta, C.D97 and ROR1, CD99 and 

CD16, C399 and CD45, CD99 and CD39, CD99 and Mlc , CD99 and Lewis-Y, CD99 and LI1
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RAP, CJD99 and FR-beta. CD99 andROR1, CD16 and CD)45, CD16 and CD9, CD16 and MucI, 

CD16 and Lewi-Y, CD16 and ILi-RAP, C16 and FR-beta, CD16 and ROR1, CD45 andD9, 

CD45 and Muel, CD45 and Lewis-Y, CD45 and IL- RAP, CD45 and FR-bea, CuD45 and 

ROR1, CD9 and NI CD9 and Lewis-Y, CD9 and IL-RAP, CD9 and FRbeta, CD9 and 

ROR1, MUCI and Lwis-Y, MUCI and I1-RAP, MtUCI and FR-beta, IUC Iand OR1, 

Lewis-Y and IL-RA, Lewis-Y and 1R-beta, Lewis-Y and ROR, IL1RAP and FR-beta, IL;

RAP and ROR1 FRwbeta and ROR1B74H3 and H R2, B-7-H3 and CD44v6, B7-H3 and CEA, 

137-113and CD 33,B7-H3 1and c-Met, 17-H3 ad EGFRvI, 137-H and EPCAM, 137-H3 and 

EHA2,117-13 and kRalpha, 137-13 and GD2, B7 H3 and GPC3, B7--3and I alpha 

137~3 and IL11Ralpi , B3713 and 1-CAM B7-13 and Mesothein, B74-13 and MUC, B7

113 and MLC6, B713 and IL1.-RAP, B713 and CD99, B7413 and PSCA, B7-13 and PSMA, 

137-1-13and RORI, 137-113 and ALK, HER2 and CD4v6, HER2 and CEA, HER2 and CD133, 

HER2 and c-MIet, ER2 and EGFRvI, HER2 and EPCAMT HER2 and EPHA2, HER2 and FR

alpha, HER2 and GD2, HER2 and GPC3, HER2 and IL-13R-alpha2 HER2 aud IL-11R-alpha, 

HER2 and Ll NM 11HER2 and Mesothelin, HER2 and MI 1, HEII2 and MI 16, HER2 and 

ILI-RAP, HER2 and CD99, HER2 and PSCA, HER2 and PISMA, IR2 and ROR1, HER2 and 

ALK), CD44v6 and CEA CD44v6 and CD133, CD44v6 and c-Met, CD44v6 and EGFdvHI, 

CD44v6 and PCAM, CD44v6 and EPHA2, CD44v6 and FR-alpha, C144v6.and GD2 C1)44v6 

and GPC3, CD44v6 and IL-13R-Mpha2, CD44v and L-11R-alpha, CD44N6 and Ll-CAM, 

CD44v6 and Mesothelin, CD44N6 and MUCI( 1)44v,6 and M'C116, CD44v6 and IL1-AP, 

CD446 and ()99, CD44v and PSCA, C)44v6 and PSMA, CD44v6 and RORI.1CD44v6 and 

ALK, CEA and CD133 CEA and c-Met, CEA and EGFRvII, CAand IPCANMCEA and 

EPHA2. CEA and FR-alpha, CEA and GD2, CEA and jPC3 CEAand IL-i3R-alpha2, CEA 

and IL-1IR-alpha, CEA and LI-AM, CEA and Mesothei CEand MUC1, CEA and 

MUCI6 (PEA and ILi-RAP, EA and OL99, CEAand PSCA, CLA and PSMA, CEAand 

RORI, CEAand AL CD133 and c-Met, CD13 and EGFRvIII, CDi33 and EICAM, CD133 

and EPHA2, CD133 and FR-alpha, CD133 and GD2, CD133and GP3, CD133 and IL-i3R

alpha2, D133 and IL-I1R-alpb)a, 133 and L -CAM, CD133 and Mesothelin, CD iand 

MUC CD133 and MUC16, CD133 and IL-NRAP, CD133 and (D99, CD133 and PSCA, 

CD133 and PSMA, .D133 and ROR1, CD133 and ALK, c-Met and EGFRvIII, c- Met and 

EPCAM, c-Met and EPHPA2, c-Met and FR-alpha, c-Met and GD2, c-Met and. GPC3, c-Met and 
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IL-13R-aipha2, c-Net and IL-11R-alpha, c-Metand LI -CAM, c-Metand Mesothelin, c-Met and 

MUCI, e -Me and MUC16, c-Met and I1-RAP, c-Met and CD99, e-.et and PSCA, c-Met and 

PSMA, and RRI, c-MIet andAlK, EGFRviIand EPCA I, EGFRvIII and EPHA2, 

EGFRVIII and FR-alpha, EGFRvIII and GD2,EGFRvIi and GPC3, EGCFRvII and IL-13R

alpha2, EGFRvIIand I L-Ralpha, EGFRvIII and LI-CAM, EGRVI I and Mesotielin, 

EGFRVI and UCI, EGFRvIll and NUC16, lGFRviiand IL1-RAP, EGFRvIII and CD99, 

EGFRIII and PSCA, EGFRIII and PSMA, EGFRviII andROR1, EGFRvIII andALK, 

EPCAM and FPHA2, EPCAM and FR-alpha, EPCAM and GD2, .PCAM and PC.3, EPCAM 

and. L-13R-alpia2, EPCAM and IR-alpha, PCAM andLI-CANI, EPCAM and.  

Mesothelin, EPCAM and MUC1, EPCAMandMUC16,[PCAM adIL1-R EPCAMand 

CD99, EPCAM and PSCA, EPCAM and PSA, EPCAM and RORI, EPCAM and ALK, 

EPH-A2 and FR-alpha, EPHA2 and GD2, EPHA2 and GC3, EPHA2 and IL-13R-alpiha2 

EPHA2 and IL-,1IR-alpha, EPHA2 and L -CAM, EPHA2'aid Msothelin.-, HA2 andAUC1 

EPHA2 and MUC16, EP-A2 andIL~R ,EPHA 2 andCD99,EPHA2andPS(AEPHA2and 

SMA, EPH1A2 and ROR1, E!PA2 and ALK, FRalpha and C2, FR-alpha nid GPC3, FR

alpha and IL13R-apha2 FR-alpha andI IL11Ralpha FR-alpaand Lll-CAMlIEralpa and 

MesoenFR-alphaandMUC1,FR-alpha and MUC16, Falpand ILl-RAP FIaphaand 

CD99, FR-alpha and PSCA, FR-alphaand PISMA, F-alpha and RORE FI-alphaand ALK, 

GD2 and GPC3, D2A and IL-13R-alpha2, IL-1R-alpha, GD2 and Ll -CAM, D2 aid 

MNesoth G2 andM6C, GD2 and MUCiGD2 and II -RAP, GD2 and (CD9, GD2 and 

PSCA, GD2 d PSMA, GD2 and ROR, GD2 and ALK, GPaC 3 atndIL-13R-apha2, GPC3 and 

IL-i1R-alpha, GPOC3and L-CANM, GPC3 and Mesothelin, GC3 aind MU1. GPC3land 

MUC16, GPC3 and IL1-RAP, GPCP3and CD99, GPC3 and PSCA, GC3 aanid PSMA, GC3 and 

RORl, GPC3 and ALK, IL-I'3R-alpha2 and IL-iIL-alphaIL -- alpha2 and Ll-(AM, IL

13R-alpha2 and Mesothelin, IL-13R-alpha2 and MUC1, IL-13R-alpha2 and MIC16, IL-13R

alpha2 and ILl-RAP, IL-13k-alpha2 and CD99, IL-13R-alpha2 and PSCA, IL-13R-alpha2 and 

PSMA, IL-13R-alpha2 and RO1, IL-13R-alpha2 and ALK, IL-i1R-alpha and Li-CAM, IL

11R-alpha and Mesothelin, [L.IL- -alpha and MUC1, IL-11R-alpha and MUC16, IL-1iR-alpha 

and ILl-RAP, 11R-II-alpha and CD99, IL-liR-alpha and PSCA, IL-iiR-alpha and PSMA, IL

11R-alpha and RORI, IL-IIR-alpha and ALK, L-CAM and Mesothelin, Li-CAM and MUC, 

LI-CAM and MUC16, L-CAM and IL-RAP, L-CAM and CD99, Li-CAM and PSC, L1
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CAM and PSMA, LI-CAM and RORI, L-CAM and ALK, Mesothelin and MUCI, Mesothelin 

and MIUC16, Mesothelin and IL1-RAP, Mesothelin and CD99, Mesothelin and PSCA, 

Mesothelin and PSMA, Mesothelin and RORI, Mesothelin andALK, MUC1andMUC16, 

MUCI and IL1-RAP, MUC1 and CD99, MUC1 and PSCA, MUCI and PSMA, MUCI and 

RORI, MUC1 and ALK, MUC16 and IL1-RAP, MUC16 and CD99, MUC16 and PSCA, 

MUC16 and PSMA, MUC16 and RORI, MUC16 and ALK, IL1-RAP and CD99, IL1-RAP and 

PSCA, ILl-RAP and PSMA, IL-RAP and RORI, IL-RAP and ALK, CD99andPSCA,1CD99 

and PSMA, CD99 and RORI, CD99 and ALK, PSCA and PSMA, PSCA and RDRI, PSCA and 

ALK, PSMA and RORI, PSMA and ALK, ROR and ALK. In any of the preceding antigen 

combinations, either the first CAR or the second CAR (e.g. the first co-stimulatory and ITAM

containing CAR and the second LAT-containing antigen recognizing CAR) can be specific for 

either of the antigens in the combination. In a non-limiting example, for the CD20 and CD22 

antigen combination, the first CAR (co-stimulatory and ITAM-containing CAR) can be specific 

for CD20 and the second CAR (LAT-containing antigen recognizing CAR) can be specific for 

CD22,orthefirstCAR(co-stiulatory andITAM-containing CAR) can be specific forCD2 

and the second CAR (LAT-containing antigen recognizing CAR) can be specific for CD2O.  

[00711] In addition, the expression of two CARs provides the T cells increased specificity by 

limiting the off-target toxicity of the cells, such that a signal is only provided to the T cells to kill 

when the cells contact both antigens expressed on a tumor, as well as enhanced in vivo 

proliferation and persistence. Thus, normal cells that express only one antigen may not be 

targeted by the T cells of the disclosure.  

[0072] Genetic reprogramming of immune cells, such as NK cells and T cells, for adoptive 

cancer immunotherapy has clinically relevant applications and benefits such as 1) 

increased ability to recognize tumor cells expressing low levels of antigen 2) increased cell 

persistence and proliferation. Accordingly, the present disclosure also provides methods for 

treating immune-related disorders, such as cancer, comprising adoptive cell immunotherapywith 

any of the engineered immune cells provided herein.  

L Definitions 

100731 As used herein, "essentially free," in terms of a specified component, is used herein to 

mean that none of the specified component has been purposefully formulated into a composition 

and/or is present only as a contaminant or in trace amounts. The total amount of the specified 
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component resulting from any unintended contamination of a composition is therefore well 

below 0.05%, preferably below 0.01%. Most preferred is a composition in which no amount of 

the specified component can be detected with standard analytical methods.  

[00741 As used herein in the specification, "a" or "an" may mean one or more. As used herein in 

the claim(s), when used in conjunction with the word "comprising," the words "a" or "an" may 

mean one or more than one.  

[00751 As used herein, the term "or" in the claims is used to mean "and/or" unless explicitly 

indicated to refer to alternatives only or the alternatives are mutually exclusive, although the 

disclosure supports a definition that refers to only alternatives and "and/or." As used herein 

"another" may mean at least a second or more.  

[0076] As used herein, the term "about" is used to indicate that a value includes the inherent 

variation of error for the device, the method being employed to determine the value, or the 

variation that exists among the study subjects.  

[00771 As used herein, the term "portion" when used in reference to a polypeptide or a peptide 

refers to a fragment of the polypeptide or peptide. In some embodiments, a "portion" of a 

polypeptide or peptide retains at least one function and/or activity of the full-length polypeptide 

orpeptide from which it was derived. For example, in some embodiments, if a full-length 

polypeptide binds a given ligand, a portion of that full-length polypeptide also binds to the same 

ligand.  

[0078] The terms "protein" and "polypeptide" are used interchangeably herein.  

[0079] The term "exogenous," when used in relation to a protein, gene, nucleic acid, or 

polynucleotide in a cell or organism refers to a. protein, gene, nucleic acid, or polynucleotide that 

has been introduced into the cell or organism by artificial or natural means; or in relation to a 

cell, the term refers to a cell thatwas isolated and subsequently introduced into a cell population 

or to an organism by artificial or natural means. An exogenous nucleic acid may be from a 

different organism or cell, or it may be one or more additional copies of a nucleic acid that 

occurs naturally within the organism or cell. An exogenous cell may be from a different 

organism, or it may be from the same organism. By way of a non-limiting example, an 

exogenous nucleic acid is one that is in a chromosomal location different from where it would be 

in natural cells, or is otherwise flanked by a different nucleic acid sequence than that found in 

nature. The term "exogenous" is used interchangeably with the term "heterologous".  
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[00801 By "expression construct" or "expression cassette" is used to mean a nucleic acid 

molecule that is capable of directing transcription. An expression construct includes, at a 

minimum, one or more transcriptional control elements (such as promoters, enhancers or a 

structure functionally equivalent thereof) that direct gene expression in one or more desired cell 

types, tissues or organs. Additional elements, such as a transcription termination signal, may also 

be included.  

[00811 A "vector" or "construct" (sometimes referred to as a gene delivery system or gene 

transfer "vehicle") refers to a macromolecule or complex of molecules comprising a 

polynucleotide, or the protein expressed by said polynucleotide, to be delivered to a host cell, 

either in vitro or in vivo.  

[0082] A plasmidd," a common type of a vector, is an extra-chromosomal DNA molecule 

separate from the chromosomal DNA that is capable of replicating independently of the 

chromosomal DNA. In certain cases, it is circular and double-stranded.  

[00831 An "origin of replication" ("ori") or "replication origin" is a DNA sequence, that when 

present in a plasmid in a cell is capable of maintaining linked sequences in the plasmid and/or a 

site at or near where DNA synthesis initiates, As an example, an ori for EBV (Ebstein-Barr 

virus) includes FR sequences (20 imperfect copies of a 30 bp repeat), and preferably DS 

sequences; however, other sites in EBV bind EBNA-1, e.g., Rep* sequences can substitute for 

DS as an origin of replication (Kirshmaier and Sugden, 1998). Thus, a replication origin of EBV 

includes FR, DS or Rep* sequences or any functionally equivalent sequences through nucleic 

acid modifications or synthetic combination derived therefrom. For example, methods of the 

present disclosure may also use genetically engineered replication origin of EBV, such as by 

insertion or mutation of individual elements.  

[00841 A "gene," "polynucleotide," "coding region," "sequence," "segment," "fragment," or 

"transgene" that "encodes" a particular protein, is a section of a nucleic acid molecule that is 

transcribed and optionally also translated into a gene product, e.g., a polypeptide, in vitro or in 

vivowhen placed under the control of appropriate regulatory sequences. The coding region may 

be present in either a cDNA, genomic DNA, or RNA form. When present in a DNA form, the 

nucleic acid molecule may be single-stranded (i.e., the sense strand) or double-stranded. The 

boundaries of a coding region are determined by a start codon at the 5' (anno) terminus and a 

translation stop codon at the 3' (carboxy) terminus. A gene can include, but is not limited to, 
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cDNA from prokaryotic or eukaryotic mRNA, genomic DNA sequences from prokaryotic or 

eukaryotic DNA, and synthetic DNA sequences. A transcription termination sequence will 

usually be located 3' to the gene sequence.  

[00851 The term "control elements" refers collectively to promoter regions, polyadenylation 

signals, transcription termination sequences, upstream regulatory domains, origins of replication, 

internal ribosome entry sites (IRES), enhancers, splice junctions, and the like, which collectively 

provide for the replication, transcription, post-transcriptional processing, and translation of a 

coding sequence in a recipient cell. Not all of these control elements need be present so long as 

the selected coding sequence is capable of being replicated, transcribed, and translated in an 

appropriate host cell.  

[0086] The term "promoter" is used herein to refer to a nucleotide region comprising a DNA 

regulatorysequence, wherein the regulatory sequence is derived from a gene that is capable of 

binding to a RNA polymerase and allowing for the initiation of transcription of a downstream (3 

direction) coding sequence. It may contain genetic elements at which regulatory proteins and 

molecules may bind, such as RNA polymerase and other transcription factors, to initiate the 

specific transcription of a nucleic acid sequence. The phrases "operatively positioned," 

"operatively linked," "under control," and "under transcriptional control" mean that a promoter is 

in a correct functional location and/or orientation in relation to a nucleic acid sequence to control 

transcriptional initiation and/or expression of that sequence.  

[00871] By "enhancer" is meant a nucleic acid sequence that, when positioned proximate to a 

promoter, confers increased transcription activity relative to the transcription activity resulting 

from the promoter in the absence of the enhancer domain.  

100881 By "operably linked" with reference to nucleic acid molecules is meant that two or more 

nucleic acid molecules (e.g., a nucleic acid molecule to be transcribed, a promoter, and an 

functional effector element) are connected in such a way as to permit transcription of the nucleic 

acid molecule. "Operably linked" with reference to peptide and/or polypeptide molecules means 

that two or more peptide and/or polypeptide molecules are connected in such away as to yield a 

single polypeptide chain, i.e., a fusion polypeptide, having at least one property of each peptide 

and/or polypeptide component of the fusion. The fusion polypeptide is preferably chimeric, i.e., 

composed of molecules that are not found in a single polypeptide in nature.  
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[00891 The term "homology" refers to the percent of identity between the nucleic acid residues 

of two polynucleotides or the amino acid residues of two polypeptides. The correspondence 

between one sequence and another can be determined by techniques known in the art. For 

example, homology can be determined by a direct comparison of the sequence information 

between two polypeptides byaligning the sequence information and using readily available 

computer programs. Alternatively, homology can be determined by hybridization of 

polynucleotides under conditions that promote the formation of stable duplexes between 

homologous regions, followed by digestion with single strand-specific nuclease(s), and size 

determination of the digested fragments. Two polynucleotide (e.g., DNA), or two polypeptide, 

sequences are "substantially homologous" to each other when at least about 80%, at least about 

90%, and most preferably at least about 95% of the nucleotides, or amino acids, respectively 

match over a defined length of the molecules, as determined using the methods above.  

[0090] The term "cell" is herein used in its broadest sense in the art and refers to a living body 

that is astructural unit of tissue of a multicellular organism, is surrounded by a membrane 

structure that isolates it from the outside, has the capability of self-replicating, and has genetic 

information and a mechanism for expressing it. Cells used herein may be naturally-occurring 

cells or artificially modified cells (e.g., fusion cells, genetically modified cells, etc.).  

[0091] The term "stem cell" refers herein to a cell that under suitable conditions is capable of 

differentiating into a. diverse range of specialized cell types, while under other suitable conditions 

is capable of self -renewing and remaining in an essentially undifferentiated pluripotent state.  

The term "stem cell" also encompasses a pluripotent cell, multipotent cell, precursor cell and 

progenitor cell. Exemplary human stern cells can be obtained from hematopoietic or 

mesenchymal stem cells obtained from bone marrow tissue, embryonic ste cells obtained from 

embryonic tissue, or embryonic germ cells obtained from genital tissue of a fetus. Exemplary 

pluripotent stem cells can also be produced from somatic cells by reprogramming them to a 

pluripotent state by the expression of certain transcription factors associated with pluripotency; 

these cells are called "induced pluripotent stem cells" or "iPSes, "iPSCs" or "iPS cells".  

[00921 An "embryonic stem (ES) cell" is an undifferentiated pluripotent cell which is obtained 

from an embryo in an early stage, such as the inner cell mass at the blastocyst stage, or produced 

by artificial means (e.g., nuclear transfer) and can give rise to any differentiated cell type in an 

embryo or an adult, including germ cells (e.g., sperm and eggs).  
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[00931 "Induced pluripotent stem cells" (iPSes, iPSCs or iPS cells) are cells generated by 

reprogramming a somatic cell by expressing or inducing expression of a combination of factors 

(herein referred to as reprogramming factors). iPS cells can be generated using fetal, postnatal, 

newborn, juvenile, or adult somatic cells. In certain embodiments, factors that can be used to 

reprogram somatic cells to pluripotent stem cells include, for example, Oct4 (sometimes referred 

to as Oct 3/4), Sox2, c-Mye, Klf4, Nanog, and Lin28. In some embodiments, somatic cells are 

reprogrammed by expressing at least two reprogramming factors, at least three reprogramming 

factors, at least four reprogramming factors, at least five reprogramming factors, at least six 

reprogramming factors, or at least seven reprogramming factors to reprogram a somatic cell to a 

pluripotent stem cell.  

[0094] "Hematopoietic progenitor cells" or "hematopoietic precursor cells" refers to cells which 

are committed to a hematopoietic lineage but are capable of further hematopoietic differentiation 

and include hematopoietic stem cells, multipotential hematopoietic stem cells, common myeloid 

progenitors, megakaryocyte progenitors, erythrocyte progenitors, and lymphoid progenitors.  

Hernatopoietic stern cells (HSCs) are multipotent stem cells that give rise to all the blood cell 

types including myeloid monocytess and macrophages, granulocytes (neutrophils, basophils, 

eosinophils, and mast cells), erythrocytes, megakaryocytes/platelets, dendritic cells), and 

lymphoid lineages (T-cells, B cells, NK cells) (see e.g., Doulatov et al., 2012; Notta et al., 2015).  

[0095] A "muiltilymphoid progenitor" (MIP) is defined to describe any progenitor that gives rise 

to all lyrnphoid lineages (B, T, and NK cells), but that may or may not have other (myeloid) 

potentials (Doulatov et al,22010) and is CD45RAW/CD10/CD7. Any B, T, and NK progenitor 

can be referred to as an MLP. A "common myeloid progenitor" (CMP) refers to 

CD45RA*/CDi35*/CD10*/CD7* cells that can give rise to granulocytes, monocytes, 

megakaryocytes and erythrocytes.  

100961 "Pluripotent stem cell" refers to a stem cell that has the potential to differentiate into all 

cells constituting one or more tissues or organs, or preferably, any of the three germ layers: 

endoderm (interior stomach lining, gastrointestinal tract, the lungs), mesoderm (muscle, bone, 

blood, urogenital), or ectoderm (epidermal tissues and nervous system).  

100971 As used herein, the term "somatic cell" refers to any cell other than germ cells, such as an 

egg, a sperm, or the like, which does not directly transfer its DNA to the next generation.  
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Typically, somatic cells have limited or no pluripotency. Somatic cells used herein may be 

naturally-occurring or genetically modified.  

[00981 "Programming" is a process that alters the type of progeny a cell can produce. For 

example, a cell has been programmed when it has been altered so that it can form progeny of at 

least one new cell type, either in culture or in vivo, as compared to what it would have been able 

to form under the same conditions without programming. This means that after sufficient 

proliferation, a measurable proportion of progeny having phenotypic characteristics of the new 

cell type are observed, if essentially no such progeny could form before programming; 

alternatively, the proportion having characteristics of the new cell type is measurably more than 

before programming. This process includes differentiation, dedifferentiation and 

transdifferentiation.  

[00991 "Differentiation" is the process by which a less specialized cell becomes a more 

specialized cell type. "Dedifferentiation" is a cellular process in which a partially or terminally 

differentiated cell reverts to an earlier developmental stage, such as pluripotency or 

multipotency. "Transdifferentiation" is a process of transforming one differentiated cell type into 

another differentiated cell type. Typically, transdifferentiation by programming occurs without 

the cells passing through an intermediate pluripotency stage- i.e., the cells are programmed 

directly from one differentiated cell type to another differentiated cell type. Under certain 

conditions, the proportion of progeny with characteristics of the new cell type may be at least 

about 1%, 5%, 25% or more in order of increasing preference.  

[0100] As used herein, the term "subject" or "subject in need thereof refers to a mammal, 

preferably a human being, male or female at any age that is in need of a therapeutic intervention, 

cell transplantation or a tissue transplantation. Typically, the subject is inneedoftherapeutic 

intervention, cell or tissue transplantation (also referred to herein as recipient) due to a disorder 

or a pathological or undesired condition, state, or syndrome, or a physical, morphological or 

physiological abnormality which is amenable to treatment via therapeutic intervention, cell or 

tissue transplantation.  

[01011 As used herein, a "disruption" or "alteration" in reference to a gene refers to a 

homologous recombination event with a nucleic acid molecule (e.g., an endogenous gene 

sequence) which results in elimination or reduction of expression of one or more gene products 

encoded by the subject gene in a cell, compared to the level of expression of the gene product in 
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the absence of the disruption. Exemplary gene products include mRNA and protein products 

encoded by the subject gene. Alteration in some cases is transient or reversible and in other cases 

is permanent. Alteration in some cases is of a functional or full-length protein or mRNA, despite 

the fact that a truncated or nonfunctional product may be produced. In some embodiments 

herein, gene activity or function, as opposed to expression, is disrupted. Gene alteration is 

generally induced by artificial methods, i.e., by addition or introduction of a compound, 

molecule, complex, or composition, and/or by alteration of nucleic acid of or associated with the 

gene, such as at the DNA level. Exemplary methods for gene alteration include gene silencing, 

knockdown, knockout, and/or gene alteration techniques, such as gene editing. Examples of gene 

editing methods include CRISPR/Cas systems, meganuclease systems, Zinc Finger Protein (ZFP) 

and Zinc Finger Nuclease (ZFN) systems and/or transcription activator-like protein (TAL), 

transcription activator-like effector protein (TALE) or TALE nuclease protein (TALEN) 

systems. Examples of gene alteration also include antisense technology, such as RNAi, siRNA., 

shRNA, and/or ribozymes, which generally result in transient reduction of expression, as well as 

gene editing techniques which result in targeted gene inactivation or alteration, e.g., by induction 

of breaks and/or homologous recombination. Examples include insertions, mutations, and 

deletions. The alterations typically result in the repression and/or complete absence of expression 

of a norinal or "wild-type" product encoded by the gene. Exemplary of such gene alterations are 

insertions, frareshift and missense mutations, deletions, substitutions, knock-in, and knock-out 

of the gene or part of the gene, including deletions of the entire gene, Such alterations can occur 

in the coding region, e.g., in one or more exons, resulting in the inability to produce a full-length 

product, functional product, or any product, such as by insertion of a stop codon. Such alterations 

may also occur by alterations in the promoter or enhancer or other region affecting activation of 

transcription, so as to prevent transcription of the gene. Gene alterations include gene targeting, 

including targeted gene inactivation by homologous recombination.  

[01021 An "immune disorder," "immune-related disorder," or "immune-mediated disorder" refers 

to a disorder in which the immune response plays a key role in the development or progression 

of the disease. Immune-mediated disorders include autoimmune disorders, allograft rejection, 

graft versus host disease and inflammatory aid allergic conditions.  
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[01031 An "immune response" is a response of a cell of the immune system, such as a NK cell, B 

cell, or a T cell, or innate immune cell to a stimulus. In one embodiment, the response is specific 

for a particular antigen (an "antigen-specific response").  

[01041 As used herein, the term "antigen" is a molecule capable of being bound by an antibody, 

T-cell receptor, Chimeric Antigen Receptor and or engineered immune receptor. An antigen may 

generally be used to induce a humoral immune response and/or a cellular immune response 

leading to the production of B and/or Tlymphocytes.  

[01051 The terms "tumor-associated antigen," "tumor antigen" and "cancer cell antigen" are used 

interchangeably herein. In each case, the terms refer to proteins, glycoproteins or carbohydrates 

that are specifically or preferentially expressed by cancer cells.  

[0106] An "epitope" is the site on an antigen recognized by an antibody as determined by the 

specificity of the amino acid sequence. Two antibodies are said to bind to the same epitope if 

each competitively inhibits (blocks) binding of the other to the antigen as measured in a 

competitive binding assay. Alternatively, two antibodies bind to the same epitope if most amino 

acidmutationsintheantigen that reduce or eliminate binding of one antibody reduce or 

eliminate binding of the other. Two antibodies are said to have overlapping epitopes if each 

partially inhibits binding of the other to the antigen, and/or if some amino acid mutations that 

reduce or eliminate binding of one antibody reduce or eliminate binding of the other.  

[0107] An "autoimmune disease" refers to a disease in which the immune system produces an 

immune response (for example, a B-cell or a T-cell response) against an antigen that is part of 

the normal host (that is, an autoantigen), with consequent injury to tissues. An autoantigen may 

be derived from a host cell, or may be derived from a coimensal organism such as the micro

organisms (known as commensal organisms) that normally colonize mucosal surfaces.  

[01081 The term "Graft-Versus-Host Disease (GVHD)" refers to a common and serious 

complication of bone marrow or other tissue transplantation wherein there is a reaction of 

donated immunologically competent lymphocytes against a transplant recipient's own tissue.  

GVHD is a possible complication of any transplant that uses or contains stem cells from either a 

related or an unrelated donor. In some embodiments, the GVID is chronic GVI-D (cVID).  

10109] A "parameter of an immune response" is any particular measurable aspect of an immune 

response, including, but not limited to, cytokine secretion (IFN, etc.), chemokine secretion, 

altered migration or cell accumulation, immunoglobulin production, dendritic cell maturation, 

31



WO 2023/014922 PCT/US2022/039487 

regulatory activity, number of immune cells and proliferation of any cell of the immune system.  

Another parameter of an immune response is structural damage or functional deterioration of any 

organ resulting from immunological attack. One of skill in the art can readily determine an 

increase in any one of these parameters, using known laboratory assays. In one specific non

limiting example, to assess cell proliferation, incorporation of 3 H-thymidine can be assessed. A 

"substantial" increase in a parameter of the immune response is a significant increase in this 

parameter as compared to a control. Specific, non-limiting examples of a substantial increase are 

at least about a 50% increase, at least about a 75% increase, at least about a 90% increase, at 

least about a 100% increase, at least about a 200% increase, at least about a 300% increase, and 

at least about a 500% increase. Similarly, an inhibition or decrease in a parameter of the immune 

response is a significant decrease in this parameter as compared to a control. Specific, non

limiting examples of a substantial decrease areat least about a 50% decrease, at least about a 

75% decrease, at least about a 90% decrease, at least about a 100% decrease, at least about a 

200% decrease, at least about a 300% decrease, and at least about a 500% decrease. A statistical 

test, such as a non-parametricANOVA, or a T-test, can be used to compare differences in the 

magnitude of the response induced by one aient as compared to the percent of samples that 

respond using a second agent. In some examples, p<0.05 is significant, and indicates that the 

chance that an increase or decrease in any observed parameter is due to random variation is less 

than 5%. One of skill in the art can readily identify other statistical assays of use.  

[0110] "Treating" or treatment of a disease or condition refers to executing a protocol or 

treatment plan, which may include administering one or more drugs to a patient, in an effort to 

alleviate signs or symptoms of the disease or the recurrence of the disease. Desirable effects of 

treatment include decreasing the rate of disease progression, ameliorating or palliating the 

disease state, and remission, increased survival, improved quality of life or improved prognosis.  

Alleviation or prevention can occur prior to signs or symptoms of the disease or condition 

appearing, as well as after their appearance. Thus, "treating" or "treatment" may include 

"preventing" or "prevention" of disease or undesirable condition. In addition, "treating" or 

"treatment" does not require complete alleviation of signs or symptoms, does not require a cure, 

and specifically includes protocols or treatment plans that have only a marginal effect on the 

patient.  
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[01111 The term "therapeutic benefit" or "therapeutically effective" as used throughout this 

application refers to anything that promotes or enhances the well-being of the subject with 

respect to the medical treatment of this condition. This includes, but is not limited to, a reduction 

in the frequency or severity of the signs or symptoms of a disease. For example, treatment of 

cancer may involve, for example, a reduction in the size of a tumor, a reduction in the 

invasiveness of a tumor, reduction in the growth rate of the cancer, or prevention of metastasis or 

recurrence. Treatment of cancer may also refer to prolonging survival of a subject with cancer.  

[01121 "Antigen recognition moiety" or "antigen recognition domain" refers to a molecule or 

portion of a molecule that specifically binds to an antigen. In one embodiment, the antigen 

recognition moiety is an antibody, antibody like molecule or fragment thereof and the antigen is 

am turor antigen.  

[01131 "Antibody" as used herein refers to monoclonal or polyclonal antibodies. The term 

"monoclonal antibodies," as used herein, refers to antibodies that are produced by a single clone 

of B-cells and bind to the same epitope. In contrast, "polyclonal antibodies" refer to a population 

of antibodies that are produced by different B-cells and bind to different epitopes of the same 

antigen. A whole antibody typically consists of four polypeptides: two identical copies of a 

heavy (H) chain polypeptide and two identical copies of a light (L) chain polypeptide. Each of 

the heavy chains contains one N-terminal variable (VH) region and three C-terminal constant 

(CHL CH2 and C113) regions, and each light chain contains one N-terminal variable (VL) region 

and one C-terminal constant (CL) region. The variable regions of each pair of light and heavy 

chains form the antigen binding site of an antibody. The VH and VL regions have a similar 

general structure, with each region comprising four framework regions, whose sequences are 

relatively conserved. The framework regions are connected by three complementarity 

determining regions (CDRs). The three CDRs, known as CDRi, CDR2, and CDR3, form the 

hypervariable region" of an antibody, which is responsible for antigen binding.  

[01141 "Antibody like molecules" may be for example proteins that are members of the Ig

superfamily which are able to selectively bind a partner.  

[01151 The terms "fragment of an antibody," "antibody fragment,", "functional fragment of an 

antibody," and "antigen-binding portion" are used interchangeably herein to mean one or more 

fragments or portions of an antibody that retain the ability to specifically bind to an antigen (see, 

generally, Holliger et al. (2005) Nat. Biotech. 23(9):1126-29). The antibody fragment desirably
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comprises, for example, one or more CDRs, the variable region (or portions thereof), the 

constant region (or portions thereof), or combinations thereof 

[01161 Examples of antibodyfragments include, but are not limited to, (i) a Fab fragment, which 

is a monovalent fragment consisting of the VL, VH, CL, and CH1 domains; (ii) a F(ab')2 

fragment, which is a bivalent fragment comprising two Fab fragments linked by a disulfide 

bridge at the stalk region; (iii) a Fv fragment consisting of the VL and VH domains of a single 

arm of an antibody; (iv) a single chain Fv (scFv), which is a monovalent molecule consisting of 

the two domains of the Fv fragment (i1e., VL and -VH) joined by a synthetic linker which enables 

the two domains to be synthesized as a single polypeptide chain (see, e.g., Bird et al. (1988), 

Science 242:423-6; Huston et at. (1988) Proc. NatL Acad. Sci. USA 85: 5879-83; and Osbourn et 

al. (1998) Nat. Biolechnol. 16: 778-81) and (v) a diabody, which is a dimer of polypeptide 

chains, wherein each polypeptide chain comprises a VI connected to a VL by a peptide linker 

that is too short to allow pairing between the VH and VL on the same polypeptide chain, thereby 

driving the pairing between the complementary domains on different VH-VL polypeptide chains 

to generate a dimeric molecule having two functional antigen binding sites. Antibody fragments 

are known in the art and are described inm rore detail in, e.g., US. Patent Application Publication 

2009/0093024 Al 

[01171] A "chimeric antigen receptor" is also known as art artificial cell receptor, a chimeric cell 

receptor, or a chimeric nimunoreceptor. Chimeric antigen receptors (CARs) are engineered 

receptors, which graft a. selected specificity onto animmune effector cell. CARs typically have 

an extracellular domain (ectodomain), which coinprises an antigen-binding domain and a stalk 

region, a transmnembrane domain and art intracellular (endodomain) domain.  

10118] A "stalk region", which encompasses the terms "spacer region" or "hinge domain" or 

"hinge", is used to link the antigen-binding domain to the transmembrane domain. As used 

herein, the term "stalk region" generally means any oligonucleotide or polypeptide that functions 

to link the transmembrane domain to, either the extracellular domain or, the cytoplasmic domain 

in the polypeptide chain of a CAR. In embodiments, it is flexible enough to allow the antigen

binding domain to orient in different directions to facilitate antigen recognition.  

10119] The term "functional portion," when used in reference to aCAR, refers to any part or 

fragment of a CAR described herein, which part or fragment retains the biological activity of the 

CAR of which it is a part (the parent CAR). In reference to a nucleic acid sequence encoding the 
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parent CAR, a nucleic acid sequence encoding a functional portion of the CAR can encode a 

protein comprising, for example, about 10%, 25%, 30%, 50%, 68%, 80%, 90%, 95%, or more, of 

the parent CAR.  

101201 The term "functional variant," as used herein, refers to a polypeptide, or a protein having 

substantial or significant sequence identity or similarity to the reference polypeptide, and retains 

the biological activity of the reference polypeptide of which it is a variant. Functional variants 

encompass, for example, those variants of the CAR described herein (the parent CAR) that retain 

the ability to recognize target cells to a similar extent, the same extent, or to a high-er extent, as 

the parent CAR. In reference to a nucleic acid sequence encoding the parent CAR, a nucleic acid 

sequence encoding a functional variant of the CAR can be for example, about 10% identical, 

about 25% identical, about 30% identical, about 50% identical, about 65% identical, about 70% 

identical, about 75% identical, about 80% identical, about 85% identical, about 90% identical, 

about 95% identical, or about 99% identical to the nucleic acid sequence encoding the parent 

CAR.  

[0121] The phrases "pharmaceutical or pharmacologically acceptable" refers to molecular 

entities and compositions that do not produce an adverse, allergic, or other untoward reaction 

when administered to an animal, such as a human, as appropriate. For animal (e.g., hurnan) 

administration, it will be understood that preparations should meet sterility, pyrogenicity, general 

safety, arid purity standards as required, e.g., by the FDA Office of Biological Standards, 

[0122] As used herein, "pharmaceutically acceptable carrier" includes any and all aqueous 

solvents (e.g., water, alcoholic/aqueous solutions, saline solutions, parenteral vehicles, such as 

sodium chloride, Ringer's dextrose, etc.), non-aqueous solvents (e.g., propylene glycol, 

polyethylene glycol, vegetable oil, and injectable organic esters, such as ethyloleate), dispersion 

media, coatings, surfactants, antioxidants, preservatives (e.g., antibacterial or antifungal agents, 

anti-oxidants, chelating agents, and inert gases), isotonic agents, absorption delaying agents, 

salts, drugs, drug stabilizers, gels, binders, excipients, disintegration agents, lubricants, 

sweetening agents, flavoring agents, dyes, fluid and nutrient replenishers, such like materials and 

combinations thereof, as would be known to one of ordinary skill in the art. The p and exact 

concentration of the various components in a pharmaceutical composition are adjusted according 

to well-known parameters.  
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[01231 The term "Tcell" refers to T lymphocytes, and includes, but is not limited to,Ty/o Tcells, 

u/p T cells, NKTcells, CD4* T cells and CD8* Tcells. CD4* T cells include THO, Th andTH2 

cells, as well as regulatory T cells (Teg,). There are at least three types of regulatory T cells: 

CD4- CD25 Treg, CD25 TH) Treg, and CD25 Ta1 Treg. "Cytotoxic T cell" refers to a Tcell that 

can kill another cell. The majority of cytotoxic T cells are CD8M-IHC class I-restrictedT cells, 

however some cytotoxic T cells are CD4. In preferred embodiments, theT cell of the present 

disclosure is CD4* or CD8.  

[01241 The activation state of a T cell defines whether the T cell is "resting" (i e., in the G phase 

of the cell cycle) or "activated" to proliferate after an appropriate stimulus such as the 

recognition of its specific antigen, or by stimulation with OKT3 antibody, PHA or PMA., etc.  

The "phenotype" of the T cell (e.g., naive, central emory, effector memory, lytic effectors, help 

effectors (THI and TH2 cells), and regulatory effectors), describes the function the cell exerts 

when activated. A healthy donor has T cells of each of these phenotypes, and which are 

predominately in the resting state. A naive T cell will proliferate upon activation, and then 

differentiate into a memory T cell or an effector T cell. It can then assume the resting state again, 

until it gets activated the next time, to exert its new function and may change its phenotype 

again. An effector T cell will divide upon activation and antigen- specific effector function.  

[0125] "Natural killer T cells" (NKT cells) not to be confused with natural killer cells of the 

innate immune system) bridge the adaptive immune system with the innate immune system.  

Unlike conventional T cells that recognize peptide antigens presented by major 

histocompatibility complex (WIC) molecules, NKT cells recognize glycolipid antigen presented 

by a molecule called CDId. Once activated, these cells can perform functions ascribed to both 

Th and Tc cells (i.e., cytokine production and release of cytolytic/cell killing molecules). They 

are also able to recognize and eliminate some tumor cells and cells infected with herpes viruses.  

101261 "Natural killer cells" ("NK cells") are a type of cytotoxic lymphocyte of the innate 

immune system. In some instances, NK cells provide a first line defense against viral infections 

and/or tumor formation. NK cells can detect MH-C presented on infected or cancerous cells, 

triggering cytokine release, and subsequently induce lysis and apoptosis. NK cells can further 

detect stressed cells in the absence of antibodies and/or 1\IC, thereby allowing a rapid immune 

response.  
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[01271 "Tumor antigen" as used herein refers to any antigenic substance produced, expressed or 

overexpressed in tumor cells. It may, for example, trigger an immune response in the host.  

[01281 Alternatively, for purposes of this disclosure, tumor antigens may be proteins that are 

expressed by both healthy and tumor cells but because they identify a certain tumor type, are a 

suitable therapeutic target. In one embodiment, the tumor antigen is CD22. In one embodiment, 

the tumor antigen is CD19.  

[01291 The term "antigen presenting cells (APCs)" refers to a class of cells capable of presenting 

one or more antigens in the form of peptide-MlIHC complex recognizable by specific effector 

cells of the immune system, and thereby inducing an effective cellular immune response against 

the antigen or antigens being presented. APCs can be intact whole cells such as macrophages, B 

cells, endothelial cells, activated T cells, and dendritic cells; or other molecules, naturally 

occurring or synthetic, such as purified MHC Class I molecules complexed to 2-microglobulin.  

[0130] The term "culturing" refers to the in vitro maintenance, differentiation, and/or 

propagation of cells in suitable media. By "enriched" is meant a composition comprising cells 

present in a greater percentage of total cells than is found in the tissues where they are present in 

an organism.  

[0131] An "anti-cancer" agent is capable of negatively affecting a cancer cell/tumor in a subject, 

for example, by promoting killing of cancer cells, inducing apoptosis in cancer cells, reducing 

the growth rate of cancer cells, reducing the incidence or number of metastases, reducing tumor 

size, inhibiting tumor growth, reducing the blood supply to a tumor or cancer cells, promoting an 

immune response against cancer cells or a tumor, preventing or inhibiting the progression of 

cancer, orincreasing the lifespan of a subject with cancer.  

IL Immune Cells 

[01321 Certain embodiments of the present disclosure concern immune cells which express a 

chimeric antigen receptor (CAR). The immune cells may beTcells (e.g., regulatory T cells, 

CD4* Tcells, CD81Tcells, or gamma-deltaTcells), NK cells, invariant NK cells, NKT cells, 

stem cells (e.g., mesenchymal stein cells (MSCs) or induced pluripotent stem (iPSC) cells). In 

some embodiments, the cells are monocytes or granulocytes, e.g., nyeloid cells, macrophages, 

neutrophils, dendritic cells, mast cells, eosinophils, and/or basophils. Also provided herein are 

methods of producing and engineering the immune cells and methods of using and administering 
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the cells for adoptive cell therapy, in which case the cells may be autologous or allogeneic. Thus, 

the immune cells may be used as immunotherapy, such as to target cancer cells.  

[0133] The immune cells may be isolated from subjects, particularly human subjects. The 

immune cells can be obtained from a subject of interest, such as a subject suspected of having a 

particular disease or condition, a subject suspected of having a predisposition to a particular 

disease or condition, or a subject who is undergoing therapy for a particular disease or condition.  

The immune cells may be enriched/purified from any tissue where they reside including, but not 

limited to, blood (including blood collected by blood banks or cord blood banks), spleen, bone 

marrow, tissues removed and/or exposed during surgical procedures, and tissues obtained via 

biopsy procedures. Tissues/organs from which the immune cells are enriched, isolated, and/or 

purified may be isolatedfrom both living and non-living subjects, wherein the non-living 

subjects are organ donors. The isolated immune cells may be used directly, or they can be stored 

for a period of time, such as by freezing In some embodiments, the immune cells are isolated 

from blood, such as peripheral blood or cord blood. In some embodiments, immune cells isolated 

from cord blood have enhanced immunomodulation capacity, such as measured by CD4-positive 

or CD8-positive T cell suppression. In specific aspects, the immune cells are isolated from 

pooled blood, particularly pooled cord blood, for enhanced immunomnodulation capacity. The 

pooled blood may be from 2 or more sources, such as 3, 4, 5, 6, 7, 8, 9, 10 or more sources (e.g., 

donor subjects).  

[0134] The population of immune cells can be obtained from a subject in need of therapy or 

suffering from a disease associated with reduced immune cell activity. Thus, the cells will be 

autologous to the subject in need of therapy. Alternatively, the population of immune cells can 

be obtained from a donor. The immune cell population can be harvested from the peripheral 

blood, cord blood, bone marrow, spleen, or any other organ/tissue in which immune cells reside 

in said subject or donor. The immune cells can be isolated from a pool of subjects and/or donors, 

such as from pooled cord blood. The population of immune cells can be derived from induced 

pluripotent stem cells (iPSCs) and/or any other stem cell known in the art. In some aspects, the 

iPSCS and/or stem cells used to derive thepopulation of immune cells can be obtained from a 

subject in need of therapy or suffering from a disease associate with reduced immune cell 

activity, thus these JPSCs and/or stem cells will be autologous to the subject in need of therapy.  
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Alternatively, the iPSCs and/or stem cells can be obtained from a donor and therefore be 

allogeneic to the subject in need of therapy.  

[01351 When the population of immune cells is obtained from a donor distinct from the subject, 

the donor is preferably allogeneic, provided the cells obtained are subject-compatible in that they 

can be introduced into the subject. Allogeneic donor cells are may or maynot be human 

leukocyte antigen (HLA)-compatible. To be rendered subject-compatible, allogeneic cells can be 

treated to reduce immunogenicity.  

[01361 L T Cells 

[01371 T-cells play a major role in cell-mediated-immunity (no antibody involvement). Its T-cell 

receptors (TCR) differentiate themselves from other lymphocyte types. The thymus, a 

specialized organ of the immunesystem, is primarily responsible for the T cell's maturation.  

There are six types of T-cells, namely: Helper T-cells ( e.g CD4+ cells), Cytotoxic T-cells (also 

known as TC, cytotoxic T lymphocyte, CTL, T- killer cell, cytolytic T cell, CD8+ T-cells or 

killer T cell), Memory T-cells ((i)stem memory TSCM cells, like naive cells, are CD45RO-, 

CCR7-, CD45RA+.CD62L+(L-selectin), CD27-i-, CD28- and IL-7Ra+, but they also express 

large amounts of CD95, IL-2R, CXCR3, and LFA-1, and show numerous functional attributes 

distinctive of memory cells); (ii) central memory TCM cells express L-selectin and the CCR7, 

they secrete IL-2, but not IFNg or IL-4, and (iii) effector memory TEM cells, however, do riot 

express L-selectin or CCR7 but produce effector cytokines like IFNg and IL-4), Regulatory T

cells (Tregs, suppressor T cells, or CD4-CD25+ regulatory T cells), Natural Killer T-cells 

(NKT) and Gamma Delta T-cells.  

[0138] The T cells of the immunotherapy can come from any source known in the art. For 

example,Tcells can be differentiated in vitro from a hematopoietic stem cell population, orT 

cells can be obtained from a subject. Cells can be obtained from, e.g., peripheral blood 

mononuclear cells (PBMCs), bone marrow, lymph node tissue, cord blood, thymus tissue, tissue 

from a site of infection, ascites, pleural effusion, spleen tissue, and tumors. In addition, the T 

cells can be derived from one or more Tcell lines available in the art. T cells can also be 

obtained from a unit of blood collected from a subject using any number of techniques known to 

the skilled artisan, such as FICOLLTm separation and/or apheresis. Additional methods of 

isolating T cells for a T cell therapy are disclosed in U.S. Patent Publication No. 2013/0287748, 

which is herein incorporated by references in its entirety.  
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[013912. Genetically Engineered Antigen Receptors 

101401 The immune cells of the disclosure (e.g., autologous or allogeneic'T cells (e.g.., regulatory 

T cells, CD4 mT cells, CD8* T cells, or gamma-delta T cells), NK cells, invariant NK cells, NKT 

cells, stem cells (e.g., MSCs or iPS cells) can be genetically engineered to express antigen 

receptors such as engineered CARs and/or TCRs. For example, the host cells (e.g, autologous or 

allogeneicT cells) are modified to express a CAR having antigenic specificity for a cancer 

antigen. In particular embodiiments,'T cells are engineered to express a CAR. TheTcells maybe 

further engineered to express a TCR- Multiple CARs and/or TCRs, such as to different antigens, 

may be added to a single cell type, such as T cells.  

[01411 Suitable methods of modification are known in the art. See, for instance, Sambrook and 

Ausubel, supra. For example, the cells may be transduced to express a TCR having antigenic 

specificity for a cancer antigen using transduction techniques described in Hemskerk et al.  

2008 and Johnson etal., 2009.  

[01421 Insome embodiments, the cells comprise one or more nucleic acids introduced via 

genetic engineering that encode one or more antigen receptors, and genetically engineered 

products of such nucleic acids. In some embodinents, the nucleic acids are heterologous. In 

some embodiments, the nucleic acids are not naturally occurring, such as a nucleic acid not 

found in nature (eg., chimeric).  

[0143] In some embodiments, the CAR contains an extracellular antigen-recognition domain that 

specifically binds to an antigen (e.g., a tumor antigen or a pathogen antigen). In some 

embodiments, the antigen is a protein expressed on the surface of cells (eg., cancerous cells).  

[0144] Exemplary engineered antigen receptors, including CARs and recombinant TCRs, as well 

as methods for engineering and introducing the receptors into cells, include those described, for 

example, in PCT Publication Nos. WO 2000/14257, WO 2013126726, WO 2012/129514, 

WO 2014/031687, WO 2013/166321, WO 2013/071154, and WO)2013/123061, U.S. Patent 

Application Publication Nos. US2002/131960, US 2013/287748, and US 2013/0149337; and 

U.S. Patent Nos. 6,451,995, 7,446,190, 8,252,592, 8,339,645, 8,398,282, 7,446,179, 6,410,319, 

7,070,995, 7,265,209, 7,354,762, 7,446,190, 7,446,191, 8,324,353, and 8,479, 118; International 

Patent Application Publication No.: WO 2014/055668 Al, and European Patent Application 

Publication No. EP2537416; and/or those described by Sadelain et al., 2013, Davila et al., 2013; 

Turtle et al., 2012; Wu et al., 2012.  
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[014513. Chimeric Antigen Receptors 

10146 In some aspects, the present disclosure provides a population of genetically modified 

immune cells (e.g. T cells) engineered to express a first chimeric antigen receptor (CAR) and/or 

a polynucleotide encoding a CAR, wherein the CAR comprises (a) an antigen recognition 

domain that specifically binds to a first antigen (e.g. CD22); a transmembrane domain; and an 

intracellular signaling domain and (b) a second chimeric antigen receptor (CAR) and/or a 

polynucleotide encoding a CAR, herein the second CAR comprises (a) an antigen recognition 

domain thatspecifically binds to an antigen, wherein the antigen may differ from the antigen to 

which the first CAR binds (e.g. CD22 and CD19) or may be the same antigen to which the first 

CAR binds (eg. CD22 and CD22); a transmembrane domain; and a LAT intracellularsignaling 

domain. In some embodiments, the intracellular domain of the first CAR comprises one or more 

(e.g., one, two, three, or more) co-stimulatory domains.  

[0147] In some embodiments, the genetically engineered cells include additional CARs, 

including activating or stimulatory CARs, co-stimulatory CARs (see, e.g.. PCT Publ. No.  

WO 2014/055668), and/or inhibitory CARs (iCARs, see, e.g., Fedorov et al., 2013). The CARs 

generally include an extracellular antigen (or ligand) recognition domain linked to one or more 

intracellular signaling components, in some aspects via linkers and/or transmembrane domain(s).  

Such molecules typically mimic or approximate a signal through a natural antigen receptor, a 

signal through such a receptor in combination with a costinuulatory receptor, and/or a signal 

through a costimulatory receptor alone. For example, once an antigen is recognized by the 

extracellular antigen recognition domain, the intracellular signaling components transmit an 

activation signal to the T cell that induces the T cell to destroy a targeted tumor cell.  

A. Antigen Recognition Donmins 

[0148 In some embodiments, the antigen recognition domain of the CARs described herein may 

recognize an epitope comprising the shared space between one or more antigens. In some 

embodiments, the antigen recognition domain comprises complementary determining regions 

(CDRs) of a monoclonal antibody, variable regions of a monoclonal antibody, an scFv, a V1, a 

VHH, a single domain antibody (e.g., a camelid single domain antibody), an antibody mimetic 

and/or antigen binding fragments thereof In some embodiments, the specificity of the antigen 

recognition domain is derived from a protein or peptide (e.g., a ligand in a receptor-ligand pair) 

that specifically binds to another protein or peptide (e.g., a receptor in a receptor-ligand pair). In 
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some embodiments, the antigen recognition domain comprises an aptamer, a T cell receptor 

(TCR)-like antibody, or a single chainTCR (scTCR). Almost any moiety that binds a given 

target (e.g., tumor associated antigen (TAA)) with sufficient affinity can be used as an antigen 

recognition domain. The arrangement of the antigen recognition domain could be multimeric, 

such as a diabody or multimers. In some embodiments, the multimers can be formed by cross 

pairing of the variable portion of the light and heavy chains into a diabody.  

[0149 In some embodiments, the antigen recognition domain of the CARs described herein 

compIses anantibody mimetic. The term "antibody mimetic" is intended to describe an organic 

compound that specifically binds a target sequence and has a structure distinct from a naturally

occurring antibody. Antibody mimetics may comprise a protein, a nucleic acid, or a small 

molecule. The target sequence to which an antibody mimetic of the disclosure specifically binds 

may be an antigen, Exemplary antibody mimetics include, but are not limited to, an affibody, an 

afflilin, an affimer, an affitin, an alphabody, art anticalin, an avimer (also known as avidity 

multimer), a DARPin (Designed Ankyrin Repeat Protein), a Fynomer, a Kunitz domain peptide, 

a monobody and a centyrin.  

[0150] In some embodiments, the first CAR provided herein comprise a single chain variable 

fragments (scFv) derived from monoclonal antibodies specific for tumor associated antigen(e.g., 

CD22), a hinge domain, a transmernbrane domain, and an ITAM-containing intracellular 

signaling domain (e.g. CD3X). Such molecules result in the transmission of an ITAMmediated 

signal in response to recognition by the scFv of its target. In some embodiments, the first CAR 

further comprises an additional intracellular signaling domain ("costimulatory domain").  

[0151] In some embodiments, the second CAR provided herein comprises a single chain variable 

fragments (scFv) derived from monoclonal antibodies specific for tumor associated antigen (e.g., 

CD19), a hinge domain, a transmembrane domain, and a LAT intracellular signaling domain.  

Such molecules result in the transmission of a LAT signal in response to recognition by the sFv 

of its target and amplify the signal from the first CAR.  

[0152] Nucleic acids encoding any of the CARs described herein are also provided. Nucleic 

acids encoding the CAR may be humanized. In some embodiments, the nucleic acid encoding a 

CAR provided herein is codon-optimized for expression in human cells. In some embodiments, 

the disclosure provides a full-length CAR cDNA or coding region.  
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[01531 In some embodiments, the antigen recognition domain of a CAR provided herein 

comprises a fragment of the VH and VL chains of a single-chain variable fragment (scFv) that 

specifically bind CD22. Accordingly, the antigen recognition domain of a CAR provided herein 

can comprise any scFv known in the art to specifically bind CD22.  

[0154 In some embodiments, the antigen recognition domain of a CAR provided herein 

comprises a fragment of the VH and VL chains of a single-chain variable fragment (scFv) that 

specifically bind CD19 such as those described in U.S. Patent Appl. Publ. Nos. 2020/0246382, 

PCT Appl. Publ. Nos. WO 2020223445 and WO 2020123691, each of which is incorporated 

herein by reference in its entirety. Accordingly, the antigen recognition domain of a CAR 

provided herein can comprise any scFv known in the art to specifically bind CD19.  

[0155] In some embodiments, the antigen recognition domain of the CAR described herein binds 

(e.g, specifically binds) to the antigens described in Table 1. The antigenspecific CAR, when 

expressed on the cell surface, redirects the specificity of immune cells (e.g. T cells) to the 

respective antigen.  

[0156] Table 1. Exemplary Targets of Antigen Recognition Domains 

Protein Name UniProt ID NCBI Accession No.  

B cell malig ancies 
CD19 B-lymphocyte antigen CD19; PI 5391 NM_001178098 

Cluster of Differentiation 19; B
Lymphocyte Surface Antigen B4; 
T-Cell Surface Antigen Leu-12; 
CVID3 

CD22 Cluster of Differentiation 22 P20273 NM 001185099 
CD20 B-lymphocyte antigen CD20; B- P11836 NM_021950 

lymphocyte cell-surface antigen NM_152866 
B1; CD20 antigen; CD20 receptor; NM_152867 
leukocyte surface antigen Leu-16; 
membrane-spanning 4-domains, 
subfamily A, member I 

CD138 syndecan-1; CD138 antigen; P18827 NM_001006946 
heparan sulfate proteoglycan 
fibroblast growth factor receptor; NM_002997 
syndecan proteoglycan 1; SDC; 
CD138; SYNDI syndecan 

BCMA Tumor necrosis factor receptor Q02223 NM_001192 
superfamily member 17 
(TNFRSF17); B cell maturation 
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antigen; B-cell maturation factor 
B-cell maturation protein; BCM; 
BCMA; CD269; TNFRSFI3A 

CDI0 
CD5 T-cell surface glycoprotein CD5; P06127 NM_001346456 

CD5 antigen (p56-62); epididymis 
secretory sperm binding protein; NM_014207 
lymphocyte antigen Ti/Leu-i; Ti; 
LEUl; CD5 molecule 

_CD79a 
CD79b 
Meloid Malignancies 
CD33 myeloid cell surface antigen CD33; P20138 NM_001082618 

CD33 antigen (gp67); CD33 
molecule transcript; gp67; sialic NM_001177608 
acid-bindingI-Jlikelectin3;p 6 7 ; 
SIGLEC3; SIGLEC-3 NM 001772 

CD123 interleukin-3 receptor subunit P26951 NiM_001267713 
alpha; CD123 antigen, IL-3 
receptor subunit alpha; IL-3R NM_002183 
subunit alpha; IL-3R-alpha; IL
3RA; interleukin 3 receptor, alpha 
(low affinity); 1L3R; CD123; 
1L.3RXN L13RY; 1L3RAYhl-3Ra, 

FLT3 receptor-type tyrosine-protein P36888 NM_004119 
kinase FLT3; CD135 antigen; FL 
cytokine receptor; fetal liver kinase 
2; fms related tyrosine kinase 3: 
fis-like tyrosine kinase 3; growth 
factor receptor tyrosine kinase type 
111; stem cell tyrosine kinase 1 
FLK2; STKJ; CD135; FLK-2 

CLECIA C-type lectin domain family 1 Q8NCOI NM_001297748 
member A: C-type lectin-like NM_001297749 
receptor-I: CLECI; CLEC-1 NM_001297750 

NM 001297751 
NM 016511 

CD56 neural cell adhesion molecule 1: P13591 NM 000615 
antigen recognized by monoclonal NM_001076682 
antibody 5 1HI1; neural cell NM_001242607 
adhesion molecule, NCAM; CD56; NM_001242608 
NCAM; MSK39 NM_001386289 

NM 001386290 
NM 001386291 
NM 001386292 
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CD34 hematopoietic progenitor cell P28906 NM_001025109 
antigen CD34; CD34 antigen; NiM_001773 
CD34 molecule 

CDI17 KITproto-oncogene, receptor P10721 NM_000222 
tyrosine kinase; mast/stem cell NM_001093772 
growth factor receptor Kit;c -Kit NM_001385284 
protooncogene; p145 c-kit; piebald NM_001385285 
trait protein; proto-oncogene c-Kit; NM_001385286 
proto-oncogene tyrosine-protein NM_001385288 
kinase Kit; soluble KITvariant 1 NM_001385290 
tyrosine-protein kinase Kit; v-kit NM_001385292 
Hardv-Zuckerman 4 feline sarcoma 
viral oncogene homolog; v-kit 
Hardy-Zuckernian 4 feline sarcoma 
viral oncogene-like protein; PBT; 
SCFR; C-Kit; CD117 MASTC 

CD14 CD14 molecule; monocyte 108571 NM_000591 
differentiation antigen CD14; NM_001040021 
myeloid cell-specific leucine-rich NM_001174104 
glycoprotein; Cluster of NM_001174105 
Differentiation 14 

CD133 prominin-1; antigen AC133; 043490 NM_001145847 
hProminin; hematopoietic stem cell NM_001145848 
antigen; proninin-like protein 1; NM_001145849 
RP41; AC133; CD133; MCDR2; NM_001145850 
STGD4; CORD12; PROML1; NM_001145851 
MSTP061 NM 001145852 

NM 001371406 
NM 001371407 
NM NM 006017 

001371408 

CD44v6 CD44 molecule variant 6; CD44 P16070-6 NM_001202555 
antigen variant 6 CD44 molecule 
isoform 6; 

CD47 leukocyte surface antigen CD47; Q08722 NM_001382306 
CD47 antigen (Rh-related antigen, NM_001777 
integrin-associated signal NM_198793 
transducer); CD47 glycoprotein; 
Rh-related antigen; antigen 
identified by monoclonal antibody 
ID8; antigenic surface determinant 
protein OA3; integrin associated 
protein; integrin-associated signal 
transducer: CD47 molecule 
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CD64 high affinity immunoglobulin P12314 NM_000566 
gamrnma Fc receptor I; Fe fragment NM_001378804 
of IgG, high affinity Ia, receptor NM_001378805 
(CD64); Fe fragment of IgG, high NM_001378806 
affinity Ia, receptor for (CD64); Fe NM_001378807 
gamrnma receptor Ia; Fc-garnma RI; NM_001378808 
Fe-gamma receptor I AI; IgG Fc NM_001378809 
receptor I; fc-gamma RIA; NM_001378810 
fcgarmmaRfa; Fe fragment of IgG NM_001378811 
receptor Ia; CD64; FCRI; CD64A; 
IGFRI 

CD96 T-cell surface protein tactile; T cell P40200 NM_001318889 
activation, increased late NM_005816 
expression; cell surface antigen NM_198196 
CD96; t cell-activated increased 
late expression protein; TACTILE; 
CD96 molecule 

CD97 adhesion G protein-coupled P:48960 NM_001025160 
receptor E5-; CD97 molecule; NM_001784 
leukocyte antigen CD97; seven NM_078481 
transmembrane helix receptor; 
seven-span transinembrane protein; 
seven-transmembrane, 
heterodimeric receptor associated 
withinflammation; adhesionC
protein-coupled receptor E5; 
TM7LN1 

CD99 CD99 antigen; E2 antigen; MIC2 P14209 NM_001122898 
(monoclonal antibody 12E7); T- NM_001321367 
cell surface glycoprotein E2; NM_001321368 
antigen identified by monoclonal NM_001321369 
12E7, Y homolog; antigen NM_001321370 
identified by monoclonal NM_002414 
antibodies 12E7, F21 and 013; cell 
surface antigen I2E7; cell surface 
antigen F-BA-71; cell surface 
antigen 013; surface antigen 
MIC2; CD99 molecule (Xg blood 
group), IBA71; MIC2X; MIC2Y; 
MSK5X 

CD16 low affinity immunoglobulin P08637 NM_000569 
gamma Fe region receptor Ill-A; NM_001127592 
CDI6a antigen; Fc fragment of NM_001127593 
IgG, low affinity III, receptor for NM_001127595 
(CDI6); Fc fragment of IgG, low NM_001127596 
affinity 1I1a, receptor (CDI6a); Fe NM 001329120 
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gamrnma receptor III-A; Fe-gamma NiM_001329122 
RIII-alpha; Fe-gamma receptor III- NM001386450 
2 (CD 16); Fe-gamna receptor IlIb 
(CD16); FcgammaRIIIA; igG Fe 
receptor III-2; ininmunoglobulin G 
Fe receptor III; low affinity 
imnunoglobulin gamrna receptor 
Ill-a Fe fragment; neutrophil
specific antigen NA; CD16; FCG3; 
CD16A; FCGR3; IGFR3; IMD20; 
FCR-10; FCRII; FCGRIII 
FCRIIIA; Fe fragment of IgG 
receptorIlia, 

CD45 receptor-type tyrosine-protein P08575 NM_001267798 
phosphatase C; CD45 antigen; NM_002838 
T200 glycoprotein; T200 leukocyte NM_080921 
comrnon antigen; protein tyrosine 
phosphatase, receptor type, c 
polypeptide; protein tyrosine 
phosphatase receptor type C 
PTPRC; LCA; LY5; B220; CD45; 
L-CA; T200; CD45R; GP180 

CD9 CD9 antigen; 5119 antigen, BA- P321926 NM_001330312 
2/p24 antigen: CD9 antigen (p24); NM_001769 
antigen CD9; cell growth-inhibiting 
gene 2 protein; leukocyte antigen 
MIC3; motility related protein-1; 
tetraspanin-29;IlC3; MRP-1; 
BTCC-1; DRAP-27; TSPAN29; 
TSPAN-29: CD9 molecule 

Mul nucin-1; 23 antigen; breast P15941 NM_001018016 
carcinoma-associated antigen DF3; NM_001018017 
cancer antigen 15-3: carcinoma- NM_001044390 
associated mucin; episialin; krebs NM_001044391 
von den Lungen-6; mucin 1, NM_001044392 
transmembrane; peanut-reactive NM_001044393 
urinary mucin; polymorphic NM_001204285 
epithelial mucin; tumor associated NM_001204286 
epithelial mucin; tumor-associated NM_001204287 
epithelial membrane antigen; NM_001204288 
EMA; MCD; PEM; PUM; KL-6, NM_001204289 
MAM'16; MCKD; PEMI CD227; NM_001204290 
H23AG; MCKD1; MUC-1; NM_001204291 
ADMCKD; ADTKD2; NM_001204292 
ADMCKD1, CA 15-3; MUC-i/X; NM_001204293 
MUCI/ZD; MUC-1/SEC NM 001204294 
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NM 001204295 
NM 001204296 
NM 001204297 
NM_001371720 
NM 1002456 

Lewis-Y 
1I1RAP interleukin-1 receptor accessory Q9NPH3 NM_001167928 

protein; IL- Ireceptor accessory NM_001167929 

protein; interleukin-1 receptor; NM_001167930 
interleukin-1 receptor accessory NM_001167931 
protein beta; ILIR3; C3orfl3; IL- NM_001364879 
I RAcP; IL1RAP NM 001364880 

NM 001364881 
NM 002182 
NM 134470 

FR-beta folate receptor beta; folate receptor P14207 NM 000803 
2 (fetal); folate receptor alpha; NM_001113534 
folate receptor, fetal/placental; NM_001113535 
folate-binding protein, NM_001113536 
fetal/placental; placental folate
binding protein; FBP; FOLRI; FR
P3; FRbeta; FR-BETA; BETA
HFR; FBP/PL-1; FOLR2 

Tcell malignancies 
CD5 T-cell surface glycoprotein CD5; P06127 NM_001346456 

CD5 antigen (p5 6-6 2 ); epididymis 
secretary spermbinding protein; NM_014207 
lymphocyte antigen TI/Leu-1; Ti; 
LEUi; CD5 molecule 

CD7 T-cell antigen CD7; CD7 antigen P09564 NM_006137 
(p41), T-cell leukemia antigen, T
cell surface antigen Leu-9; p41 
protein, GP40; TP41; Tp40; LEU
9, CD7 molecule 

CD38 ADP-ribosyi cyclase/cyclic ADP- P28907 NM_001775 
ribose hydrolase 1; 2'-phospho
ADP-ribosyl cyclase; 2'-phospho
cyclic-ADP-ribose transferase; 
ADP-ribosyi cyclase 1; CD38 
antig-en (p45); NAD(+) 
nucleosidase; cluster of 
differentiation 38; cyclic ADP
rbose hydrolase 1; ecto

nietinamide adenine dinuciegide 
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glycohydrolase;X DPRC1; ADPRC 
1; CD38 molecule 

CD30 tumor necrosis factor receptor P28908 NM_001243 
superfamily member 8; CD30L 
receptor; Ki-I antigen; cytokine NM_001281430 
receptor CD30; lymphocyte 
activation antigen CD30; CD30; 
K- Ki-1; D1S166E; TNFRSFS 

Solid Tumors 
B7-H3 CD276 antigen; B7 homolog 3; Q5ZPR3 NM_001024736 

costimulatory molecule; B71H3; B7- NM_001329628 
H3; B7RP-2; 41g-B7-H3; CD276 NM_001329629 
molecule NMI025240 

H1ER2 receptor tyrosine-protein kinase P04626 NR110535.2 
erbB-2; c-erb B2/neu protein; 
herstatin; human epidermal growth NM_001382782.1 
factor receptor 2; metastatic lymph 
node gene 19 protein; NM_001289936.2 
neuro/glioblastoma derived 
oncogene homolog; NM_001005862.3 
neuroblastoma/glioblastonma 
derived oncogene homolog; proto- NM_001289938.2 
oncogene Neu; proto-oncogene c
ErbB-2; tyrosine kinase-type cell XM_024450643.  
surface receptor HER2; v-erb-b2 
avian erythroblastic leukemia viral XM_024450642.  
oncogene homolog 2; v-erb-b2 
avian erythroblastic leukemia viral XM_024450641.  
oncoprotein 2; v-erb-b2 
erythroblastic leukemia viral NM_0013827831 
oncogene homolog 2; 
neuro/glioblastoma derived NM_0013827871 
oncogene bomolog; NEU; NGL; 
HER2; TKRI; CD340; HER2; N 10013827841 
VSCN2; MLN 19; HER2/neu; erb
b2 receptor tyrosine kinase 2; NI_0013827861 
ERBB2 

NM 0013827891 

NI 0013827881 

NI 001382785 1 

NM 004448.4 
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NM 001289937.2 

NM 001382796.1 

NM_001382798.1 

NM_001382800.1 

NM_001382797.1 

NM_001382805.1 

NM 001382792.1 

NM_001382793.1 

NM_001382803.1 

NM_001382794.1 

NM_001382795.1 

NM_001382801.1 

NM_001382790.1 

NM_0013828061 

NM_001382802.1 

NM_001382799 1 

1_I0013828041 1 

CD44v6 CD44 molecule variant 6; CD44 P16070-6 NM_001202555 
antigen variant 6: CD44 molecule 
isoformi6, 

CEA carcinoembryonic antigen-related P06731 NM_004363.6 
cell adhesion molecule 5; 
carcinoembryonic antigen related NI_001291484.3 
cell adhesion molecule 5; 
meconium antigen 100; CEA; XM_017026145.2 
CD66e; CEA cell adhesion 
molecule 5; CEACAM5 XM_017026146.2 
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XM 011526322.2 

NM 001308)98.2 

CD133 prominin-1; antigen AC133; 043490 NM_001145847 
hProminin; hematopoietic stem cell NM_001145848 
antigen; prominin-like protein 1; NM_001145849 
R41; AC133 CD133; MCDR2; NM_001145850 
STGD4; CORD12; PROML1; NM_001145851 
MSTP061 NM 001145852 

NM 001371406 
NM 001371407 
NM M 006017 

001371408 

e-Met hepatocyte growth factor receptor; IP08581 XR_001744772.1 
HGF receptor; HGI/SF receptor; 
SF receptor; proto-oncogene e-Met; NM_0011 27500.3 
scatter factor receptor; tyrosine
protein kinase Met; HGFR; NM_000245.4 
AUTS9, RCCP2; e-Met; DFNB97; 
MET proto-oncogene, receptor NM_001324402.2 
tyrosine kinase; MET 

NM 001324401.3 

XM1 011516223.11 

NM 006715990.2 

NM 005228.5 

NM 001346899.2 

NM4 001346941.2 

NM4 001346898.2 

NM\ 001346897.2 

NM 201284.2 

NM 201282.2 

NM 201283.2 
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NM 001346900.2 

EGFRvJJJ epidermal growth factor receptor P00533 
avian erythroblastic leukemia viral 
(v-erb-b) oncogene homolog; cell 
growth inhibiting protein 40; cell 
proliferation-inducing protein 61; 
epidermal growth factor receptor 
tyrosine kinase domain; erb-b2 
receptor tyrosine kinase 1; proto
oncogene c-ErbB-1; receptor 
tyrosine-protein kinase erbB-1; 
ERBB, ERRP: HERI; mENA; 
ERBB1; PIG61; NISBD2; 
epiderm growth factor receptor; 
EGFR; EGFRvIII 

Epcam epithelial cell adhesion molecule; P16422 NM_002354 
adenocarcinoma-associated 
antigen; cell surface glycoprotem 
Trop-1; epithelial glycoprotein 314; 
human epithelial glycoprotein-2; 
major gastrointestinal tumor
associated protein GA733-2; 
membrane component, 
chromosome 4, surface marker 
(35kD glycoprotein); trophoblast 
cell surface antigen 1; tumor
associated calcium signal 
transducer 1; ESA; KSA; M4S1; 
NIK-1; DLAR5; EGP-2; EGP40; 
KS1/4; MIC18; TROPI; EGP314; 
HNPCC8; TACSTD1; EPCAM 

EphA2 ephrin type-A receptor 2; epithelial P29317 NM_001329090 
cell receptor protein tyrosine 
kinase; soluble EPHA2 variant 1; NM_004431 
tyrosine-protein kinase receptor 
ECK ECK; CTPA; ARCC2, 
CTPPI; CTRCT6; EPH receptor 
A2; EPHA2 

FR-alpha folate receptoralpha; FR-alpha; KB P15328 NM_016724.3 
cells FBP; adult folate-binding 
protein; folate binding protein; NM 016725.3 
folate receptor 1 (adult); folate 
receptor, adult; ovarian tumor- NM_000802.3 
associated antigen MOv18; FBP; 
FOLR; NCFTD; FRalpha; FOLRl NM 016729.3 
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GD2 
GPC3 glypican-3; glypican proteoglycan P51654 NM_001164619.2 

3; heparan sulphate proteoglycan; 
intestinal protein OCI-5; secreted NM_001164618.2 
glypican-3; SGB; DGSX; MXR7; 
SDYS; SGBS; OCI-5; SGBS1; NM_004484.4 
GTR2-2; GPC3; glypican 3 

NM 001164617.2 

X_M 017029413.2 
IL-13R- interleukin-i3 receptor subunit Q14627 NM_000640 
alpha2 alpha-2; IL-13 receptor subunit 

alpha-2; IL-13R subunit alpha-2; 
l-I3R-alpha-2; IL-13RA2; 
cancer/testis antigen 19; interleukin 
13 binding protein; interleukin 13 
receptor alpha 2 chain; interleukin 
13 receptor, alpha 2; CI19; IL
13R; ILI3BP; CD213A2; IL13RA2 

RL-IJR- interleukin-1 receptor subunit Q14626 NM_001142784 
alpha alpha;1IL-1l receptor subunit alpha; 

TL-11R subunit alpha; interleukin 
11 receptor, alpha; interleukin-11 
receptor alpha chain; CRSDA; 
JL11RA 

[0157] In some embodiments, the antigen recognition domain of the CARdescribed herein binds 

(e.g. specifically binds) to at least one of L-CAM, Mesothelin, MUCI, MUC16, NKGD2, 

PSCA, PSMA, RORi and ALK. The antigen specific CAR, when expressed on the cell surface, 

redirects the specificity of immunecells (e.g. Tcells) to the respective antigen.  

[0158] In some embodiments, the antigen recognition domain of a CAR described herein binds 

(e.g., specifically binds) to CD22. The CD22-specific CAR, when expressed on the cell surface, 

redirects the specificityofT cells to human CD22 (see, e.g., Accession Nos. NM 001185099 

NM_001185100; NM_001185101; NM_001278417 and NP_001172028; NP_001172029; 

NP_001172030: NP_001265346; NP_001762).  

[0159 In some embodiments, the antigen recognition domain of a CAR described herein binds 

(e.g,, specifically binds) to CD19. The CDI9-specific CAR, when expressed on the cell surface, 

redirects the specificity of T cells to human CD19 (see, e.g., Accession Nos. NM_001178098; 

NM_001770; NM_001385732and NP_001171569 NP_001761).  
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i)Antigen Recognition Domains comprising an anti-CD22 antibody orftagment thereof 

10160 In some embodiments, the antigen recognition domain of a CAR provided herein 

comprises an antibody or an antigen-binding fragment thereof In some embodiments, the 

antigen recognition domain of a CAR provided herein comprises a single chain antibody 

fragment (scFv) comprising a light chain variable domain (VL) and heavy chain variable domain 

(VH) of a monoclonal anti-CD22 antibody. Optionally, the VH and VL may be joined by a 

flexible linker, such as a glycine-serine linker or a Whitlow linker. In some embodiments, the 

antigen binding moiety may comprise VH and VT that are directionally linked, for example, 

from N to C terminus, VH-linker-VL or VL-linker-VH.  

[01611 In some embodiments, the antigen recognition domain of a CAR provided herein comprises 

anscFv whose affinity for CD22 has been optimized to ducecytotoxicity of tumor cells that 

produce high levels or normal levels of CD22. In some embodiments, the antigen recognition 

domain of a CAR provided herein comprises an scFv whose affinity for CD22 has been optimized 

to induce cytotoxicity of tumor cells that produce low levels of CD22.  

[0162] Exemplary anti-CD22 scFvs from which antigen recognition domains for use in a CAR 

described herein may be derived include, but are not limited to, m971 and immunologically 

active and/or antigen-binding fragments thereof. Thus, in some embodiments, the antigen 

recognition domain of a CAR provided herein comprises a VH and VL derived from any one of 

the anti-CD22 antibody m971 .In some embodinents, the antigen recognition domain of a CAR 

provided herein comprises a VH and VL separated by a linker.  

[0163] The amino acid sequences of the VH (and corresponding CDRH1, CDRH2, and CDRI-3) 

and VL (arid corresponding CDRLI, CDRL2, and CDRL3) of the High-Affinity m971 and Low

Affinity m971 are provided below. The affinity of the"standard affinity"m971 is about KD:= 

3.1nM. The affinity of the "High Affinity" m971 is about KD = 18 pM (Ramakrishna et al, Clin 

Cancer Res, 2019. PMID: 31110075.) 

[01641 High Affinity m971 full length-amino acid sequence: 

MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSL TCAISGDSVSSNSVAWN 

WIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAV 

YYCAREVIGDLEDAFDIWG-QGTMVTVS0SGGGSGGGSGGGGSDIQMIQSPSSLSASV 

GDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTIS 

SLQAEDFATYYCQQSYSIPQTFGQGTKLEIK (SEQ ID NO: 208) 
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High Affinity m97I-VH-amino acid: 

MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWN 

WIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAV 

YYCAREVTGDLEDAFDIWGQGTMVTVSS (SEQ ID NO: 209) 

High Affinityrm971-VL-amino acid: 

DIQMIQSPSSLSASVGDRVTITCRASQ TIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSR 

FSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIK (SEQ ID NO: 210) 

High Affinity m971 linker: GGGGSGGGGSGGiGGS (SEQ ID NO: 211) 

High Affinity-M971-CDRH1: GDSVSSNSVA (SEQ ID NO: 212) 

High Affinity-M971-CDRH2: TYYRSTWYN (SEQ ID NO: 213) 

High Affinity-M971-CDRH3: AREVTGDLEDAFDI (SEQ ID NO: 86) 

High Affinity-M971-CDRL1: QTIWSY (SEQ ID NO: 87) 

High Affinity-M971-CDRL2: AAS (SEQ ID NO: 88) 

High Affinity-M971-CDRL3: QQSYSIPQT (SEQ ID NO: 89) 

High Affinity m971 full length-nucleic acid: 

ATGGCTCTGCCTGTGACA(CTCTGCTGCTGCCTCTGGCCCTGCTGCTCCATGCTGCT A 
iACCTCAGGTG(A(CTCCAGCAGTCTGC(i(CA(AAT(iGTCAAGCCTA(CCAG(ACC 

CTGAGCCTGACCTGCGCCA TCAGCGGCGiACAGCGTGTCCTCTAACAGCGTCGCCTGG 
AACTGGATCAGACAGAGCCCCAGCAGAGGCCTGGAATGGCT(iGCCGGACCTACTA 
CCGGTCCACGTGGTACAACGACT ACGCCGTGTCCATGAA GTCCCGGATCACCA TCAA 
CCCCGA CACCA ACA AGA ACCAGTTCTCCCTGCA(iCTGAACAGCGTGACCCCTGAGG 
ACACCG(ICCGTGTACTACTGCGCCAGAGAAGTGA CCGGCGACCTGGAA GA TGCCTTC 
GiACATCTGGGGCCAGGiGCACCA TGGTCACCGTGTCT AGICGGAGGCGGCGGAAGCGG 
TGGAGGCGGTAGCGGC(iTGGCGGTTCCGACATCCAGATGATCCAGA(CCCTAGCT 
CCCTGAGCGCCAGICGTGG(iCGACAGAGTGACCATCACCTGTCGGG(C(AGCCAGACC 
ATCTGGTCCTACCTGAATTGGTATCG(iCAGCGGCCAG(iCGAGGCCCCTAACCTGCTG 

CTCCGGCACCGACTTCACCCTGACAATCAGTTCCCTGCAGGOCCGAGGACT TCGCCAC 
CTACTACTGCCAGCAGTCCTACAGCATCCCTCAGACCTTCGGCCAGGGOGACCAAGCT' 
GGAAATCAAG (SEQ ID NO: 214) 
StandardAffinity m971 full length-amino acid 

ASATMALPVTALLLPLALLLIAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAA 

WNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRILTINPDTSKNQFSLQLNSVTPEDT 

AVYYCAREVTGDLEDAFDIWGQ(GI'MVTVSSGG(IGSDIQMTQSPSSLSASVGDRVTITCR 

ASQXIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAEDFA 

TYYCQQSYSIPQTFGQGTKLEIK (SEQ ID NO: 310) 
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Standard Affinity m971 linker: GGGGS (SEQ ID NO: 215) 

Standard Affinity m971 scFV-nucleic acid 

CTCGAGA'TGGCTCTGCCTGTGACAGCTCTGCTGCTGCCTCTGGCCCTGCTGCTCCATG 

CTGCTAGACCTCAGGTGCAGCTCCAGCAGTCTGG?CCAGGACTGG'TCAAGCCTAGCC 

AGACCCTGAGCCTGACCTGCGCCATCAGCGGCGACAGCGTGTCCTCTAACAGCGCC 

GCCTGGAACTGGATCAGACAGAGCCCCAGCAGAGGCCTGGAATGGCTGGGCCGGAC 

CTACTACCGGTCCAAGTGGTACAACGACTACGCCGTGTCCGTGAAGTCCCGG-ATCAC 

CATCAACCCCGACACCAGCAAGAACCAGTTCTCCCTGCAGCTGAACAGCGTGACCC 

CTGAGGACACCGCCGTGTACTACTGCGCCAGAGAAGTGACCGGCGACCTGGAAGAT 

CJCCTTCGACATCTGGGGCCAGGGCACCATGGTCACCGTGTCTAGCGGAGGCGGCGG 

AAGCGACATCCAGA TGACCCAGAGCCCTAGCTCCCTGAGCGCCAGCGTGGGCGACA 

GAGTGACCATCACCTGTCGGGCCAGCCAGACCATCTGGTCCTACCTGAATTGGTATC 

AGCAGCGGCCAGGCAAGGCCCCTAACCTGCTGATCTATGCCGCCAGCAGCCTGCAG 

AGCGGCGTGCCAAGCAGATTCTCTGGCAGAGGCTCCGGCACCGACTTCACCCTGAC 

AATCAG;TTCCC,(TC(.AGCCG('AGGF~ACTTCGCC'(ACC(TAC'TAC.TGCC(A.ACGTCCTACAG

CATCCCTCAGACCTTCGGCCAG(iGGACCAAGCTGGAAATCAAGACTAGT (SEQ ID 

NO: 216) 

[0165] In some embodiments, the antigen recognition domain of a CAR described herein 

comprises complementarity determining regions (CDRs) and/or a heavy chain variable domain 

(Vi) and a light chain variable domain (VL) derived from the anti-CD22 antibody m971. The 

m971 antibody comprises a Vi comprising the amino acid sequence of SEQ ID NO: 82 and a 

VL comprising the amino acid sequence of SEQ ID NO: 83. The amino acid sequences of the 

VII (and corresponding CDRHI, CDRH2, and CDRI-3) and VL (and corresponding CDRLI, 

CDRL2, and CDRL3) of m971 are provided below: 

M971 -V: 

QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSK 

WYNDYAVSVKSRINPDTSKNQFSLQLNSVTPEDTAVYYCAREV TGDLEDAFDIWGQG 

TMVTVSS (SEQ ID NO: 82) 

M971 -VL: 

DIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPS 

RFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIIQTFGQGTKLEIK (SEQ ID NO: 83) 
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M971-CDRH1: GDSVSSNSAA (SEQ ID NO: 84) 

M971-CDRH2: TYYRSKWYN (SEQ ID NO: 85) 

M971-CDRH3: AREVTGDLEDAFDI (SEQ ID NO: 86) 

M9711-CDRLI: QTIWSY (SEQ ID NO: 87) 

M971-CDRL2: AAS (SEQ ID NO: 88) 

M971-CDRL3: QQSYSIPQT (SEQ ID NO: 89) 

[0166 In some embodiments, the antigen recognition domain of a CAR described herein 

comprises anseFv comprising a VH and a Y wherein the VH comprises a CDRHh of SEQ ID 

NO: 84, a CDRH2 of SEQ ID NO: 85, and a CDRH3 of SEQ ID NO: 86., and the VL comprises 

a CDRL1 of SEQ ID NO: 87, a CDRL2 of SEQ ID NO: 88, and a CDRL3 of SEQ ID NO: 89. In 

some embodiments, the antigen recognition domain of a CAR described herein comprising a VH 

and a ML, wherein the VH comprises the amino acidsequence of SEQ ID NO: 82, and the VL 

comprises the amino acid sequence of SEQ ID NO: 83 

[01671 The antigen recognition domain of the CARs provided herein may include CDRs and/or 

V and VL derived from an anti-CD22 antibody (or antigen binding fragment thereof). Anti

CD22 antibodies of the disclosure can coinprise any one of the partial light chain sequences 

known in the art and/or any one of partial heavy chain sequences known in the art. In some 

embodiments, the antigen recognition domain of a CAR described herein comprises an scFv 

comprising a VH and a VL, wherein the VH comprises the amino acid sequence of a VH from an 

anti-CD22 antibody known in the art, and the VL comprises the amino acid sequence of the 

corresponding VL known in the art.  

[0168] In some embodiments, the antigen recognition domain of a CAR described herein 

comprises an scFv comprising a VII and a VL, wherein the VII comprises a CDR-1, a CDR-12, 

and a CDRH3 each comprising the amino acid sequence of a CDRHI, a CDR2, and a CDRI-13 

of an anti-CD22 antibody known in the art, andwherein and the VL comprises a CDRLI, a 

CDRL2, and a CDRL3 each comprising the amino acid sequence of a CDRLI, a CDRL2, and a 

CDRL3 of the same anti-CD22 antibody known in the art. Determination of CDR regions is well 

within the skill of the art. It is understood that in some embodiments, CDRs can be a 

combination of the Kabat and Chothia CDR (also termed"combined CRs"or "extended CDRs").  

[0169 In some embodiments, the CDRs are the Kabat CDRs. In other embodiments, the CDRs 

are the Chothia CDRs. In other embodiments, the CDRs are IMGT CDRs. In other words, in 
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embodiments with more than one CDR, the CDRs may be any of Kabat, Chothia, MGT 

combination CDRs, or combinations thereof 

ii) Antigen Recognition Domains comprising an anti-CD19 antibody orftagment thereof 

101701 In some embodiments, the antigen recognition domain of a CAR provided herein comprises 

an scFv whose affinity for CD19 has been optimized to induce cytotoxicity of tumor cells that 

produce high levels or normal levels of CD19. In some embodiments, the antigen recognition 

domain of a CAR provided herein comprises an scFv whose affinity for CD19 has been optimized 

to induce cytotoxicity of tumor cells that produce low levels of CD19. Illustrative examples of 

such affinity tuning are provided in Caruso et al. (2015) Cancer Res. 75: 3505-18 and Liu et al.  

(2015) Cancer Res. 75: 3596-607.  

[0171] In some embodiments, the antigen recognition domain of a CARprovided herein 

comprises an antibody or an antigen-binding fragment thereof In some embodiments, the 

antigen recognition domain of a CAR provided herein comprises a single chain antibody 

fragment (scFv) comprising a light chain variable domain (VL.) and heavy chain variable domain 

(VH) of a monoclonal anti-CD19 antibody. Optionally, the VH and VL may be joined by a 

flexible linker, such as a.glycine-serine linker or a Whitlow linker. In some embodiments, the 

scFv is humanized. In some enbodiments, the antigen binding moiety may comprise VH and VL 

that are directionally linked, for example, from N to C terminus, VH-inker-VL or VL-inker

VH, 

[0172] In some embodiments, the antigen recognition domain of a CAR provided herein comprises 

an scFv whose affinity for CDI9 has been optimized to induce cytotoxicity of tumor cells that 

produce high levels or normal levels of CD19. In some embodiments, the antigen recognition 

domain of a CAR provided herein comprises an scFvwhose affinity for CD19 has been optimized 

to induce cytotoxicity of tumor cells that produce low levels of CD19.  

10173] In some embodiments, the antigen recognition domain of a CAR provided herein comprises 

an amino acidsequence that is at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, 

at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or at least 100% identical to the 

amino acid sequence of SEQ ID NOs: 90.  

10174] In some embodiments, the antigen recognition domain of a CARprovided herein comprises 

anamino acidsequence that is at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, 

at least 95%, at least 96%, at least 97%, at least 98%, at least 99% or at least 100% identical to the 
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amino acid sequence of any one of SEQ ID NO: 91.  

[01751 Exemplary anti-CD19 scFvs from which antigen recognition domains for use in a CAR 

described herein may be derived include, but are not limited to, FMC63 and immunologically 

active and/or antigen-binding fragments thereof. Thus, in some embodiments, the antigen 

recognition domain of a CAR provided herein comprises a VH and VL derived from any one of 

the anti-CD19 antibodies FMC63.  

[01761 Exemplary anti-CD19 scFvs from which antigen recognition domains for use in a CAR 

described herein may be derived include, but are not limited to, inebilizumab (IEDI-551), 

MDX-1342, tafasitamab, obexelimab, B4 (Merck), hA19 (immunomedics), and immunologically 

active and/or antigen-binding fragments thereof Thus, in some embodiments, the antigen 

recognition domain of a CAR provided herein comprises aVH andVLd-rivedfromanyoneof 

these anti-CD19 antibodies.  

[0177] In some embodiments, the antigen recognition domain of a CAR described herein 

comprises complementarity determining regions (CDRs) and/or a heavy chain variable domain 

(VH) and a light chain variable domain (L) derived froi the anti-CD19 antibody FMC63. The 

FMC63 antibody comprises a VH comprising the amino acid sequence of SEQ ID NO: 92 and a 

VL comprising the amino acid sequence of SEQ ID NO: 93. The amino acid sequences of the 

VI- (and corresponding CDRI-1, CDRH2, and CDR13) and VL (and corresponding CDRL1, 

CDRI2, and CDRL3) of FMC63 are provided below: 

FMC63-VHI 

EVKLQESGPGLVAPSQSLSVTCTVSGMSLPDYGMSWIRQPPRKGLEWLGVIWGSETTYY 

NSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAK-IYYYGGSYAMDYWGQGTSVT 

V (SEQ ID NO: 92) 

FMC63-VL: 

DIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPS 

RFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEIT (SEQ D NO: 93) 

FMC63-CDRH1: GVSLPDYG (SEQ D NO: 94) 

FMC63-CDRII2: IWGSETT(SEQ ID NO: 95) 

FMC63-CDRH3: AKHYYYGGSYAMDY (SEQ ID NO: 96) 

FMC63-CDRL1: QDISKY (SEQ ID NO: 97) 

FMC63-CDRL2: HTS (SEQ ID NO: 98) 
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FMC63-CDRL3: QQGNTLPYT(SEQ ID NO: 99) 

101781 In some embodiments, the antigen recognition domain of a CAR described herein 

comprises an scFv comprising a VH and a VL, wherein the VH comprises a CDRH1 of SEQ ID 

NO: 94, a CDRH2 of SEQ ) NO: 95, and a CDRIH3 of SEQ ID NO: 96, and the VL comprises 

a CDRL1 of SEQ ID NO: 97, a CDRL2 of SEQ ID NO: 98, and a CDRL3 of SEQ U) NO: 99. In 

some embodiments, the antigen recognition domain of a CAR described herein comprising a VH 

and a VL, wherein the VH comprises the amino acid sequence of SEQ ID NO: 92, and the VL 

comprises the amino acidsequence of SEQ I NO: 93.  

[01791 The antigen recognition domain of the CARs provided herein may include CDRs and/or 

VH and VL derived from an anti-CD19 antibody (or antigen binding fragment thereof). Anti

CDI9 antibodies of the disclosure can comprise any one of the partial light chain sequences 

known in the art and/or any one of partial heavy chain sequences known in the art. In some 

embodiments, the antigen recognition domain of a CAR described herein comprises an scFv 

comprising a VH and a VL, wherein the VH comprises the amino acid sequence of a VH from an 

anti-CD19 antibody known in the art, and the VL comprises the amino acid sequence of the 

corresponding VL from an anti-CD19 antibody known in the art.  

[0180] In some embodiments, the antigen recognition domain of a CAR described herein 

comprises an scFv comprising a VH and a VL, wherein the VH comprises a CDRH1, a CDRH2, 

and a CDRH13 each comprising the amino acid sequence of a CDRH1, a CDRI2, and a CDRH3 

of an anti-CD19 antibody known in the art, and wherein and the VL comprises a CDRL1, a 

CDRL2, and a CDRL3 each comprising the amino acid sequence of a CDRL1, a CDRL2, and a 

CDRL3 of the same anti-CD19 antibody known in the art. Determination of CDR regions is well 

within the skill of the art. It is understood that in some embodiments, CDRs can be a 

combination of the Kabat and Chothia CDR (also termed "combined CRs" or "extended CDRs").  

10181 In some embodiments, the CDRs are the Kabat CDRs. In other embodiments, the CDRs 

are the Chothia CDRs. In other embodiments, the CDRs are IMGT CDRs. In other words, in 

embodiments with more than one CDR, the CDRs may be any of Kabat, Chothia, IMGT 

combination CDRs, or combinations thereof 

101821 B. Signal Peptides 

[0183 In some embodiments, any of the CARs provided herein comprises a signal peptide (also 

known as a signal peptide, signal sequence, signal peptide sequence, leader peptide, and leader 
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peptide sequence). In some embodiments, the antigen recognition domain of the CAR described 

herein comprises a signal peptide or a leader peptide sequence. Exemplary signal sequences 

include but are not limited to a CD8a signal sequence or an IgG signal sequence. In some 

embodiments, the CAR described herein does not comprise a signal peptide. In some 

embodiments, theTcell or populations of T cells provided herein comprise a CAR comprising a 

signal peptide. In some embodiments, theT cell or populations of Tcell provided herein 

comprise a CAR that does not comprise a signal peptide.  

[01841 Insome embodiments, the CAR (eg., the antigen recognition domain of the CAR) may 

comprise a human CD8a signal sequence comprising an amino acid sequence having at least 

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 9%, 99% or 100% identity with the amino acid 

sequence of SEQ ID NO: 1.  

[01851 Insome embodiments, the CAR (eg. the antigen recognition domain of the CAR) may 

comprise a human CD8u signal sequence comprising an amino acid sequence having at least 

90%, 91% 92% 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ ID NO: 2.  

[0186] In some embodiments, the CAR (e.g., the antigen recognition domain of the CAR) may 

comprise a human IgG signal sequence comprising anamino acid sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ ID NO: 3.  

[01871] In some embodiments, the CAR (e.g., the antigen recognition domain of the CAR) may 

comprise a human IgG signal sequence comprising anamino acid sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ ID NO: 4.  

C Hinge Doains 

[0188] In some embodiments, a hinge domain (also known as a spacer region or a stalk region) is 

located between the antigen recognition domain and the transmembrane domain of the CAR. In 

particular, stalk regions are used to provide more flexibility and accessibility for the extracellular 

antigen recognition domain. In some embodiments, a hinge domain may comprise ip to about 

300 amino acids. In some embodiments, the hinge comprises about 10 to about 100 amino acids 

in length. In some embodiments, the hinge comprises about 25 to about 50 amino acids in length.  

In some embodiments, the hinge domain establishes an optimal effector-target inter membrane 
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distance. In some embodiments, the hinge domain provides flexibility for antigen recognition 

domain to bind the target antigen. Any protein that is stable and/or dimerizes can serve this 

purpose.  

101891 A hinge domain may be derived from all or part of naturally occurring molecules, such as 

from all or part of the extracellular region of CDS, CD8a, CD4, CD28, 4-IBB, or IgG (in 

particular, the hinge domain of an IgG, for example from IgG1, IgG2 or IgG4), or from all or 

part of an antibody heavy-chain constant region. Alternatively, the hinge domain may be a 

synthetic sequence that corresponds to a naturally occurring hinge sequence, or may be an 

entirely synthetic hinge sequence. In some embodiments, it corresponds to Fc domains of a 

human imnmunoglobulin, eg. either the CH2 or CH3 domain. In some embodiments, the CH2 

and CH3 hinge domain of a human immunoglobulin that has been modified to improve 

dimerization. In some embodiments, the hinge is a hinge portion of an immunoglobulin. In some 

embodiments, the hinge domain comprises a CH3 region of a humanimmunoglobulin. In some 

embodiments, the hinge domain comprises a CH2 and CH3 region of a human immunoglobulin.  

In sone embodiments, the C12 region comprises a human gG]1, IgG2 or IgG4 immunoglobulin 

C12 region.  

[0190] In some embodiments, the hinge domain is a part of hunn CD8a chain (e.g., 

NP_001139345.1). In some embodiments, the hinge domain of CARs described herein 

comprises a subsequence of CD8a, CD28, or the constant region of an immunoglobulin (e.g.  

IgGi, IgG2, IgG3,.IgG4) either in wild-type form or mutated to avoid Fc-receptor binding in 

particular the hinge domain of any of an CD8a, or a CD28. In some embodiments, the stalk 

region comprises a hunan CD8u hinge, or a human CD28 hinge.  

10191 In some embodiments, the hinge may comprise or consist of a human CD8.a hinge 

domain comprising an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 

96%, 97%, 98%, 99%or 100% identity with the amino acid sequence of SEQ ID NO: 5.  

[0192 In some embodiments, the hinge may comprise or consist of a human CD8a hinge 

domain comprising an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 

96%, 97%, 98%, 99% or 100% identity with the amino acid sequence of SEQ ID NO: 6.  

10193 In some embodiments, the hinge may comprise or consist of a human CD28 hinge 

domain comprising an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 

96%, 97%, 98%, 99% or 100% identity with the amino acid sequence of SEQ ID NO: 7.  
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[0194 In some embodiments, the hinge may comprise or consist of a human CD28 hinge 

domain comprising an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 

96%, 97%, 98%, 99% or 100% identity with the amino acid sequence of SEQ ID NO: 8.  

D. Transmembrane Domains 

[01951 Suitable transmembrane domains for a CAR disclosed herein have the ability to (a) be 

expressed at the surface of a cell, which is in some embodiments an immune cell such as, for 

example aT cell, and/or (b) interact with the ligand-binding domain and intracellular signaling 

domain for directing cellular response of an immune cell against a predefined target cell. The 

transmembrane domain can be derived either from a natural or from a synthetic source. The 

transmembrane domain can be derived from any membrane-bound or transmembrane protein. As 

non-limiting examples, the transmembrane domains can include the transmembrane regions) of 

alpha, beta, delta, or gamma of the T-cell receptor; or a transmembrane region from CD8, 

CD8c, CD8 beta, CD28, CD3-epsilon, CD3-delta, CD3-gamma, CD3z, CD4,4-1BB, OX40, 

ICOS, PD-1, LAG-3, 2B4 or BTLA transmembrane domain or a portion of any of the foregoing 

or a combination of any of the foregoing. In some embodiments, the transmembrane domain 

comprises a CD8a transmembrane domain. In some embodiments, the transmembrane domain 

comprises a CD28 transmembrane domain.  

101961 Alternatively, the transmembrane domain can be synthetic, and can comprise 

hydrophobic residues such as leucine and valine. In some embodiments, a triplet of 

phenylalanine, tryptophan and valine is found at one or both termini of a synthetic 

transmembrane domain. Optionally, a short oligonucleotide or polypeptide linker, in some 

embodiments, between 2 and 10 amino acids in length may form the linkage between the 

transmembrane domain and the intracellular domain of a CAR, In some embodiments, the linker 

is a glycine-serine linker.  

[0197] In some embodiments, the transmembrane domain of a CAR provided herein may 

comprise or consist of a human CD8a transmembrane domain comprising anaminoacid 

sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% 

identity with the amino acid sequence of SEQ ID NO: 13.  

[0198] In some embodiments, the transmenbrane domain of a CAR provided herein may 

comprise or consist of a human CD28 transmembrane domain comprising an amino acid 
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sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% 

identity with the amino acid sequence of SEQ ID NO: 14.  

K Costimulatory Domains 

101991 The intracellular domain of a CAR provided herein may comprise one or more 

costimulatory domains. Exemplary costimulatory domains include, but are not limited to a 4

1BB (CD137), CD28, CD97., CD11a-CD18, CD2, ICOS, CD27, CD154, CD8., OX40 (CD134), 

ZAP40, CD30, GITR, HVEM, DAP10, DAP12, MyD88, 2B4 costimulatory domain, or a 

fragment thereof, or a combination thereof In some instances, a first CAR described herein 

comprises one or more, or two or more of costimulatory domains selected from a 4-IBB 

(CD137), CD28, CD97, CDI a-CD18, CD2, ICOS, CD27, CD154, CD8a, OX40 (CD134), 

ZAP40, CD30, GITR, HVEM, DAPI0, DAP12, MyD88, 2B4 costimulatory domain, or a 

fragment thereof, or a combination thereof. In some embodiments, a CAR described herein 

comprises a CD28 costimulatory domain or a fragment thereof In some embodiments, a CAR 

described herein comprises a 4-1BB (CDI37) costimulatory domain or a fragment thereof 

[0200] In some embodiments, the costimulatory domain of a CAR provided herein may 

comprise or consist of a human CD28 costinmiulatory domain comprising an amino acid sequence 

having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or I00% identity with 

the amnino acid sequence of SEQ 1D NO: 15.  

[0201] In some embodiments, the costimulatory domain of a CAR provided herein may 

comprise or consist of a human CD28 costinmiulatory domain comprising an amino acid sequence 

having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with 

the amnino acid sequence of SEQ 1D NO: 16.  

10202 In some embodiments, the costimulatory domain of a CAR provided herein may 

comprise or consist of a human 4-1BB costimulatory domain comprising an amino acid sequence 

having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with 

the amino acid sequence of SEQ ID NO: 17.  

F Activation domain 

[0203 In some embodiments, the activation domain of a CAR disclosed herein is responsible for 

activation of at least one of the normal effector functions of the immune cell (e.g. T cell) in 

which the CAR is expressed. The terms intracellularr signaling domain" or intracellularr 

domain" are used interchangeably and refer to a domain that comprises a co-stimulatory domain 
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and/or an activation domain. The term "effector function" refers to aspecialized function of a 

cell. Effector function of aT-cell, for example, may be cytolytic activity or helper activity 

including the secretion of cytokines. The term "activation domain" refers to the portion of a 

protein which transduces the effector function signal and directs the cell to perform a specialized 

function. While usuallyan entire activation domain can be employed, in many cases it is not 

necessary to use the entire chain. To the extent that a truncated portion of the activation domain 

is used, such truncated portion may be used in place of the intact chain as long as it transduces 

the effector function signal. The term activation domain is thus meant to include any truncated 

portion of the activation domain sufficient to transduce the effector function signal. In some 

embodiments, the activation domain further comprises a signaling domain for T-cell activation.  

In sone instances, the signaling domain for T-cell activation comprises an intracellular domain 

derived from CD3X (CD3zeta; CD3z) or an intracellular domain derived from LAT. In some 

embodiments, the CAR described herein comprises at least one (e.g.. one, two, three, or more) 

activation domains selected from a CD3( or LAT activation domin, or a portion of any of the 

foregoing. In some embodiments, the CAR described herein has an activation domain 

comprising a domain derived from CD3( (CD3zeta; CD3z). In some embodiments, the CAR 

described herein has an activation domain comprising a domain derived from LAT.  

[0204] In some embodiments, the activation domain of a CAR described herein may comprise or 

consist of a CD3zeta activation domain (e.g., a human CD3zeta activation domain) comprising 

an amino acid sequence havingatleast90,91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 24.  

[0205] In some embodiments, the activation domain of a CAR described herein may comprise or 

consist of a CD3zeta activation domain (e.g., a human CD3zeta activation domain) comprising 

anamino cid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97% 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 25.  

[02061 In some embodiments, the CD3zeta activation domain comprises a mutation in an [[AM 

domain. Examples of mutations in ITAM domains of CD3zeta are provided in Feucht et al.,Nat 

Med. 2019; 25(1): 82-88. In some embodiments, each of the two tyrosine residues in one or 

more of ITAM1, ITAM2, or ITAM3 domains of the CD3zeta activation domain are point

mutated to a phenylalanine residue. In some embodiments, the CD3zeta activation domain 

comprises a deletion of one or more of the ITAM1, ITAM2, or ITAM3 domains.  
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[0207 In some embodiments, the activation domain of a CAR described herein may comprise or 

consist of a LAT'activation domain (e.g., a human LAT activation domain) comprising an amino 

acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% 

identity with the amino acid sequence of any one of SEQ ID NOs: 26-34.  

[0208 In some embodiments, the LATactivation domain comprises a mutation in a 

ubiquitination site.  

[0209 In some embodiments, the activation domain of a CAR provided herein may comprise or 

consist of a LAT intracellular domain comprising an amino acid sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ ID NO: 27.  

[0210] In some embodiments, the activation domain of a CAR provided herein may comprise or 

consist of a LAT intracellular domain comprising an amino acid sequence having at least 90%, 

919/, 92%, 93%, 94%, 95%, 96%0, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ ID NO: 28.  

[0211] In some embodiments, the activation domain of a CAR provided herein may comprise or 

consist of a LAT intracellular domain comprising an amino acid sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ ID NO: 29 

[0212] In some embodiments, the activation domain of a CAR provided herein may comprise or 

consist of a LAT intracellular domain comprising an amino acid sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ ID NO: 30 

10213] In some embodiments, the activation domain of a CAR provided herein may comprise or 

consist of a LAT intracelular domain comprising an amino acid sequence having at least 90% , 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ D NO: 31.  

10214] In some embodiments, the activation domain of a CAR provided herein may comprise or 

consist of a LATintraceilular domain comprising an amino acid sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ D NO: 26 having a substitution of arginine for the lysine (K25R) at position 

25 of SEQ I NO: 26, a substitution of glutamic acid for the glycine at position 133 (G133E) of 
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SEQ ID NO: 26, a substitution of arginine for the lysine at position 206 (K206R) of SEQ ID NO: 

26, or any combination of the preceding substitutions.  

[0215 In some embodiments, the activation domain of a CAR provided herein may comprise or 

consist of a LAT'intracellular domain comprising an amino acid sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ U) NO: 32 having a substitution of arginine for the lysine (K25R) at position 

25 of SEQ 1D NO: 32, a substitution of glutamic acid for the glycine at position 104 (G104E) of 

SEQ ID NO: 32, a substitution of arginine for the lysine at position 177 (K177R) of SEQ ID NO: 

32, or any combination of the preceding substitutions.  

[02161 Insome embodiments, the activation domain of a CAR provided herein may comprise or 

consist of a LAT intracellular domain comprising an amino acid sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ ID NO: 33 having a substitution of arginine for the lysine (K25R) at position 

25 of SEQ ID NO: 33, a substitution of glutamic acid for the glycine at position 103 (G103E) of 

SEQ ID NO: 33, a substitution of arginine for the lysine at position 176 (K176R) of SEQ ID NO: 

33, or any combination of the preceding substitutions.  

[0217] In some embodiments, the activation domain of a CAR provided herein may comprise or 

consist of a LAT intracellular domain comprising an amino acid sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid 

sequence of SEQ ID NO: 34 having a substitution of arginine for the lysine (K25R) at position 

'25 of SEQ ID NO: 34, a substitution of glutamic acid for the glycine at position 132 (G]32E) of 

SEQ ID NO: 34, a substitution of arginine for the lysine at position205 (K205R) of SEQ ID NO: 

34, or any combination of the preceding substitutions.  

[02181 Included in the scope of the invention are nucleic acid sequences that encode functional 

portions of the CAR described herein. Functional portions encompass, for example, those parts 

of a CAR that retain the ability to recognize target cells, or detect, treat, or prevent a disease, to a 

similar extent, the same extent, or to a higher extent, as the parent CAR.  

[0219 In embodiments, the CARs described herein contain additional amino acids at the amino 

or carboxy terminus of the portion, or at both termini, which additional amino acids are not 

found in the amino acid sequence of the parent CAR. Desirably, the additional amino acids do 

not interfere with the biological function of the functional portion., e.g. recognize target cells, 
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detect cancer, treat or prevent cancer, etc. More desirably, the additional amino acids enhance the 

biological activity of the CAR, as compared to the biological activity of the parent CAR.  

[0220] The term "functional variant," as used herein in reference to a CAR, refers to a CAR, a 

polypeptide, or a protein having substantial or significant sequence identity or similarity to the 

CAR encoded by a nucleic acid sequence, which functional variant retains the biological activity 

of the CAR of which it is a variant. Functional variants encompass, for example, those variants 

of the CAR described herein (the parent CAR) that retain the ability to recognize target cells to a 

similar extent, the same extent, or to a higher extent, as the parent CAR. In reference to a nucleic 

acid sequence encoding the parent CAR, a nucleic acid sequence encoding a functional variant of 

the CAR can be for example, about 10% identical, about 25% identical, about 30% identical, 

about 50% identical, about 65% identical, about 80% identical, about 90% identical, about 95% 

identical, or about 99% identical to the nucleic acid sequence encoding the parent CAR.  

[0221] A CAR described herein include (including functional portions and functional variants 

thereof) glycosylated, amidated, carboxylated, phosphorylated, esterified, N-acylated, cyclized 

via, e.g., a disulfide bridge, or converted into an acid addition salt and/or optionally dirnerized or 

polymerized.  

[0222] Table 8 provides exemplary amino acid sequences of the domains which can be used in 

the CARs described herein. In some embodiments, a CAR provided herein comprises one or 

more domains described in Table 8, or a fragment or portion thereof 

102231Table 8. ExemplayAminoAcid Sequences of CAR Doiains 
Exemplary CAR domains Amino Acid Sequence SEQ ID 

____ ____ ____ ___NO.  

SIGNAL PEPTIDE 
human CD~alphasignal ASATMALPVTALLIL PLALL LHAARP 

human CD8alpha signal MALVAL LLLAR 

sequence 
huinan IgG heavy chain signal GSME FGL SWL FLVAILKGVQCSR 3 

sequence 
huinan IgG heavy chain signal ME FGLSWL FLVAILKGVQCSR 4 

sequence 
HINGES 
human CD~aipha hing(e JLE1V1V'i_ P AP R PPTA'-P Fi.A SQ PL S L RP E A rR P A GAVHTRCG 

domain 

hunan CD8alpha hinge TTT PAPRPPT PAPT IASQPL SLPPEACRPAAGGAVHT RGLD 6 

domiain{AC 
human CD28 hinge domain SRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKP 
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huran CD28 hinge doain 1 8 

human IgG1 hinge domain EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT 9 
PEVTCVVg~VDVSHERPEVKFNWYVDGVEVHNAKTKPREEQYN 
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK 
AK-QPRE PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV 

EWESNGrQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG 
NDESCSV4HEALHNHYTQKSLSLSPGK 

humanigGi hinge domain E T 

human IgG4 hinge domain ESKYGPPCPSCPAPEFLGGPSVFLFPPKPKD'TLMISRTPEV 11 
T CVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTY 
RVVSVLTVLHQD VLNGKEYKCKVSNKG LPSS I EKT I SKAKG 
QPREPQVYTLPPSQEEiMTKNQVSLT CLVKC-FYPSDIsVEWE 
SNGQ PENNYKTT PPVLDSDGSFFLYSRLTVDKSRW QEGNVF 
SCS-VMHEALHNHYTQKS LSL SLGK 

human IgG4 hinge domain ESKYGP P CP S CP 12 

TRANSMEMBRANE 
human CD8alpha TIYIVWAPLAT CGVLLSLVITLYC 13 

transmembrane domain 
human CD28 transmernbrane FWVLVVVGGVLACYSLLVTVAF lEFV 14 

domainl 
COSTIMULATORY DOMAINS 
human CD28 costimulatory [SKRSRGGHSDYMNMTPRIRPGPTRKHYQPYAPPR-DRA 15 

domain AYRS 

human CD28 costimulatory RSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFA 16 

domain AY RS 

hunan 4-1BB costimulatory KRGRKLIRQPFMRPVQTTQEEDGCSCRFPEEEE 1 

domain GGCEL 

human DAP10 costimulatory LCAR PRRS PAQ EDGKVY INMPGRG 18 

domain 

human DAPI2 costimulatory YFLGRLVPRGRGAAEAAT RKITET SPYQELQGQR 19 

domain SDVYSDLNTQRPYYK 

human 2B4 costimulatory WRRKRKEKQSEOTSPKE FLT IYEDVKDLKNT RRPEQEQ 2 

domain T FPGGGSTIYSM1QSQSSAPT SQEPAYTLYSLIQPSR 
KSGSRKRNHSPSFNSTIYEVIGKSQPAQNPDARLSRK 
ELENFDVYS 

human OX40 costimulatory ALYL RRDQRLPPDAHKPPGGGSFERT IQEEQADAHS 21 

domain T-LAKI 

human CD27 costimulatorv HQRRKYRSNKGESPVEPAEPCHYSCPREEST IPIQ 22 

domain EDYRKPEPACSP 

human CD27 costimulatory QRRYKYRSNESRVEAEPCHYCPRE lEER I PQE 2 

domain DY RKP E PAC S P 

ACTIVATION DOMAINS 
human CD3zeta intracellular D]IKVKFSRSADAPAYQQGQNQLYNELNLGRREEVL 2 4 

signaling, domain DKRGRDPEMGKPRKNPQEGLjYNE LQKDKMAEAYS 
EGEMKERRRGKGHDGLYQGL STATKDT YDAL- MQAL 

human CD3zeta intracellular RVK ESADAPAYQQGQNQLYNELNLGRp E EDVL DK 2 j 
signaling domain R RGRDEMGGKPKNPQEGLYNEKKMEAYSEI 
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GMGEERRRGPGHDGLYQGSTATDTYDAL-HMQAi P p 
R 

human LAT intracellular HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAY 26 

signaling domain ("LAT_ PPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDS 

WIT)ANVASYENEGASGIRGAQAGWGVWGPSWTRLTPV 
SLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTA 
APSAPAL STPGIRDE)SAFSES ]DDYVN\VPESG1ESA EA 
EL DSREYVNVSQEHPGAAKT' PAALPSSEAEEVEE 

EGAPDYENLQELN 

human LAT intracellular HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAY 27 

signaling domain ("K52R" PPVTSYPPLSQPDLLPIPRPQPLGGSHRTPSRRDS 
or "LAT-K52R") DGANSVASYENEGASGIRGAQAGWGVWGPSWT RLT PV 

SL PPPACEDADEDEDDYHNPGYLVVL5 PDSTPATSTA 
APAPALST PGIRDSAESMESIDDY VNVPESGESAEA 
SLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEE 
EGAPDYENLQELN 

human LATintracellular HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAY 2 

signaling domain ("K233R" QP PT2PLSQPSLLPERPPLEGSRTPESREDS 

or"LAT-K233R") ADGANSVASYENEGSGRQAGWGVWGPSWTRLTPV 
SLPPE PACDADEDED DYHN PGYLVVLPDSTPSTA 
AP SAPALT,1PGI RlSAFSME S II DDYVNVP ESGE SAEA 
SLUGSREYVN TSQELHPGAARTE PAAL SSQEAEEVEE 
EGAPDIYENLQ LN 

human LAT intracellular HHRLPGSYDSTSSDSLYPRGIQFRPHTAPDWPAY 2Q9 

signaling domain ("K52R PP"VTLYLQP] L PI PRSPQPLGGHRTPSRRS 

+K233R"or "LAT_ DGANSVATYENTGASGIRGAQAGWGVWGPSWTRLTPV 
SIL 1P{71; DV31D}E E A EIDE5DDY HNPGYLVVL P]DSTPAT STA K52R+K233R ) APSAPALSTPGIRDSAFSMESIDDYVAVPESGESAEA 
SL1GSREYVNVSQELHPGAART EPAALSEQAEEVEE 
EGAPDYENLQELN 

human LAT intracellular HCFRL PGSY DSTSSDS.LYPRGIQF RRPHTVAPWPPAY 30 

signaling domain PVTSY PPLSQPDLLPPRPQPLGGSHRTRPSSRRDS 

("K52R-G160E" or "LAT- DANSVASYEN RGAQAGWGVWGPWTRLTPV 
SLPPEPACEDADFDE DYHNPEYLVVLPDT PASTA K52R+G1 60E") 
APSAPALSTPGIRDSA'SMESIDDYVNVPESGESAEA 
SLEESEYVNvSQLHPGAAKTEPAALSSQALVEE 

FGAPDYENLQFLN 

human LAT intracellular HLPGSYDSNSSDSLPRGIQERRHTVAPWPPAY 31 

signaling domain PPVTSYPPLSQPDLIPRSPQPLGGSHRTPSSRRDS 

("K52R +K233R-G160E" or (LEVASENEASI RGAQAWGVWGPSWTRLTPV 
"LA- S PPPAGE[DADEDESLYFHNPEYLVVILPDST PATPSTA "LAT

APSAPALSTPGIRDSAFSPMESIDDYVNVPESGESAEA 
K,52R+K23 3R+G(1 60F") SLDSREYVNVSQE[ LH PGRAARTEPAALPEQEAEEVEE 

EGAPDYENTLOELN 

hunan LAT intracellular HCEELPGSYDSTESSLYPRGIQFKRPHKTVAPWPPAY 32 

signallingdomainalternative PPVTSPPLSQPDTL T PRSPQPLGSHRT PSSRRDS 
is)frNnSDNSVASYENEPACEDRA DE EDYHNPGYLVVL PD isoform 
STPATSTAAPSAPALST PGiPDSAFSMESIDDYVNVP 

ESGESAEASLDGSEYVNVSQEHPIGAAKTEPAALSS 
QAEEVPPGAPDYENLQENi 
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human LAT intracellular HCH RLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPAY 33 

signalgdomainalternative RPPVTSYPPLSQPDLLPIPSPQPLGGSHRTPSSSRRDSD 
GASVSY ENE 'EPAC'EDADE DEDDY HNPGLVD 

isoform CANSASSYUNi[ A ' YflY559 
T PATSTAAPSAPAL STPGI RDSAFSMESIDDYVNVPE 
SGESAEASLDGSREYVNVSQELHPGAAKTEPALSSQ 
EAEEVEES APDYENLQELN 

humna.nEAi-ntracelluliar [. F]LCI 0 555RCQN fF{SAIYWRAY 34 

signalling domain alternative PPVTSYPRLSQP]L I RSPQPLGGSHRTRSSRRDSD 
GANSVASYENEASGIRGAQAGWGVWGPSWTRLTPVS isoform 
LPPEPACEDADE DEDDYIHNPGYVVL P[DSTAT STAA 
PSAPALST PGIR--DSAFSMESIDDYVNVPESGESAEAS 
LDGSREVNVSQFL' HPGAAKTSE PALSSQEA.E/PEVEEE 
GAPDYENLQELN 

[0224] Table 9 provides exemplary nucleic acid sequences of the domains which can be used to 

encode the CARs described herein. In some embodiments, a nucleic acid sequence encoding a 

CAR provided herein comprises one or moresequences described in Table 9, or a fragment or 

portion thereof 

[022 ab9.FxemplaryNucleicAcid SequencesofCARDomains 
Exemplary CAR domains Nucleic Acid Sequence SEQ 11) 

NO: 
SIGNAL PEPTIDE 
human CDgalpha signal CCSACCAAC']C'CC]?GACAC IC(C 35 

sequence TCGCCTCSTCCCCSCC TCCCAT GCCTAGACC 

human CD8alpha signal ATGGCTCTGCCTGTGACAGCTCTGCTGCTGCCCTCGG 36 
sequence CCCTGCTGCTCCATGCTGCTAGACCT 

human igG heavy chain signal GGATCCATCGGAGTTTGGCCCAGCT GGCTCCGTiCCTGG 37 
sequence TGGCCATCCTCAAGGGCGTGCAGTGCTCCAGG 

human IgG heavy chain signal ATGGAGTTTGGCCTCAGCTCSCGCICCiGGiGGCCA 38 
sequence TCCTCAAGGGCGTGCAGTGCTCCAGG 

HINGES 
human CD8alpha hinge CTCGAGACCACCACCCCCGCCCCTAGGCCTCCCACACCTGC 3 9 

domain CCCCACAATCGCCTCCCAGCCTCTCAGCCTGAGGCCTGAASG 
CTTGCASGGCCCGCTGCCGGAGGAGCTGTCCATCCAGGGGA 
CTCGACTTCGCCTGCGAC 

human CD8alpha hinge ACCACCACCCCCGCCCCTAGGCCTCCCACACCTGCCCCCA.C 40 

domain AATCGCCTCCCAGCCTCTCAGCCTGAGGCCTGAAGCTTGCA 
GGCCCGCTGCCGGASGGAGCTGTCCATACCAGGGGACTCGAC 
TTCGCCTGCGAC 

human CD28 hinge domain TCTAGPATCGAAGTGATGTACCCTCCACCTTPCCTGGACAA 41 
CGAGAAGTCCAACGGCACCATCATCCACGTGAAGGGCAAGC 
ACCT 0 0TCCTTCTCCACTGTTCCCCGGACCTAGCAAGCCT 

human CD28 hinge domain ATCGAAGTGATGTACCCTCCACCTITACCTGGACAACGAGA 42 
GTCCAACGGCACCATCATCCACGTGAAGGGCAAGCACCTGT 
GTCCTTCTCCACTGTTCCCCGGACCTAGCAAGCCT 

human IgG1 hinge domain GAGCCCAAGAGCTGCGACAAGACCCACACCTGCCCCCCCTG 43 
CCCCGCCCCCGAGCTGCTGGGCGGCCCCAGCGTGTTCCTGT 
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CCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACGAGGA 
CCCCGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGG 
TGCACAACGCCAAGACCAAGCCCCGGGAGGAGCAGTACAAC 
AGCACCTACCGGGTGGTGAGCGTGCTGACCGTGCTGCACCA 
GGACTGGCTGAACGGCAAGGPAGTACAAGTGCAAGGTGAGCA 
ACAAGGCCCTGCCCGCCCCCATCGAGAAGACCATCAGCAAG 
GCCAAGGGCCAGCCCCGGGAGCCCCCAGGTGTACACCCTGCC 
CCCCAGCCGGGACGAGCTGACCAAGAACCAGGTGAGCCTGA 
CCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTG 
GAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGAC 
CACCCCCCCCGTGCTGGACAGCGACGGCAGCTTCTTCCTGT 
ACAGCAAGCTGACCGTGGACAAGAGCCGGT GGCAGCAGGGC 
AACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAA 
CCACTACACCCAGAAGAGCCTGAGCCTGAGCCCCGGCAAG 

Human IgG1 hinge domain GAGCCCAAGAGCTGCGACAAGACCCACACCTGCCCC 44 

human IgG4 hinge domain GAGAGCAAGTACGGCCCCCCCTGCCCCAGCTGCCCCGCCCC 45 
CGAGTTCCTGGGCGGCCCCAGCGTGTTCCTGTTCCCCCCCA 
AGCCCACGGATCCCCTGATGAT CAGCCGGACCCCCCGAGGTG 
ACCT GCGTGGTGGT GGACGT GAGCC.AGGAGGACCCCGAGGT' 

GCAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAACG 
CC±AGACCAAGCCCCGGGAGGAGCAGTTCAACAGCACCT.C 
CGGGTGGTGA-GCGTGCTGACCGTGCTGCACCAGGACTGGCT 
GAACGGCAAGGAGTACAAGTGCAAGGTGAGCAACAAGGGCC 
TGCCCAGCAGCATCGAGAGACCATCAGCAAGGCCAAGGGC 
CAGCCCCGGGAGCCCCAGGTGTACACCCTGCCCCCCAGCCA 
GGAGGAGATGACCAAGAACCAGGTGAGCCTTGACCTGCCTGG 
TGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAG 
AGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCC 
CGTGCTGGACAGCGACGGCAGCTTCTTCCTGTACAGCCGGC 
TGACCGTGGACAAGAGCCGGTGGCAGGAGGGCAACGTGTTC 
AGCTGCAGCGTGATGCACGAGGCCCTGCACAACCACTACAC 
CCAGAAGAGCCTGAGCCTGAGCCTGGGCAAG 

human IgG4 hinge domain GAGAGCAAGTACGGCCCCCCCTGCCCC 46 

TRANSMEMBRANE 
human CD~alpha ATTACK ----T C C GGG ']?CTCTGC--T GGAACCT GCGGAG 4 

transrnembrane domain TCCTGCTGCTGTCCCTGGTGATCACACTGTAC
T GT 

human CD28 transmembrane TTCTGGGTGCTCGTTGTCTGTCTGGCGGCGTGCTGGCCT 48 

domain {SPKA~KCC S CACAC] 
T TGGGT G 

COSTIMULATORY DOMAINS 
human CD28 costimulatorv CGAGCAAGCGCGGCCGGGGAGGACACAGCGACTACA 49 

domain CGAACA. GACCCCTGGAGGCCA (C CCGAAA 
GCACTACCAGCCCTACGCCCCTCCCCGGGACTTTGCC 
GCCTiATCGGAC 

human CD28 costimulatory CGAAGCAAGCGCjGCCGGCTGCTGCACAGCGACTACA 50 

domain C.GAACA T GACCCC CGGAGGCCCAGGCCCCACCAGAAA 
GCACTACCAGCCC T ACGCCCCTCCCCGGGAC T TTGCC 
GCCTATCGGAGC 

human 4-1BB costimulatory AGAGGGGCAGAAAAGCT GC TC TACAT CT T CAAGC 

domain AGC T71T GAGA CCC:GTGAAkCAACCCAGGAGGA 
AGACGGAT GCAGCTGCAGGTTCCCTGAGGAGGAGGAG 

GGC GGCTGCGAACCT G
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human DAP10 costimulatory CTGTCGCCCGCCCCCGGCGGAGCCCCCGCCCAGG4AGG 52 

domnajn ACGGCAAGGT GTACATCAACAT GCCCGGCCGGGGC 

human DAP12 costimulatory TACT T CC T GGGCCGGCT GGT GCCCCGGGGCCGGGGC 5 

domain CCCCCCAGGCCGCCACCC GGAAGCAGCA TCACCGA 
GACCGAGAGCCCC T ACCACGAGCTCGCACGGCCAGCGG 
ACACGTc G;T ACGG T( GAACACCCC GCCC[ 
AC TACAAG 

human 2B4 costimulatorv GC CGCGCCAAGCGGAAGGAGAAGCAGACGAGACCA 5 

domain GCCCCCAAGGAG T CCTGACCAT CTGAGA CGGTGAA 
CCACCT[ GAACACCCGCGGCAACCACCACCACCACCAc; 
ACC CCCGGGGGAGCACCAT CT ACAGCAT GA 
TCCAGAGCCAGAGCAGCGCCCCCACCAGCCACGAGCC 

CGCTACACCCTGCTACACCT[GAT[CCAG;CCCACCGGc 
AACACGGCAGCCGCAACGAACCACAGCCCCAGCT 
TCAACGCACCAT CTCGAGGT GAT CGGCAAGAGCCA 

,CCCAAGCCCAGAACCCCGCCCGGCTI"GAGCCGGAAG 
GAGCTGGAGAACT T CGACGTGTACAGC 

hunan OX40 costimulatory CCCCTCTACCTCCTCCGGGACCAGGCCCCC 
domai CCGACGCCCACAAGCCCCCCGCGCGCACT TCCG 

GACCCCCATCCAGGAGGACACCGcAGC CCACAGC 
ACCCTGGCCAACATC 

human CD27 costimulatoriv CACCAGCGGCGGAAGTACCGGAGCAACAAGGCGAGA 56 

domain GCCCCOTGGAGCCCCCGCCAGCCCCTrGCCA7CTACAGCTG 
CCCCGGGAGG;AGG;AGGGCAGCACCATCCCCATCCAcG 

GAGGACTACCGGAAGCCCCAGCCCCCCTCCAGCCCC 

human CD27 costimulatory CAGCGGCGGAAGTACCGGAGCAACAAGGGCGAGAGCC 57 

domainl CCGTGGAGCCCGCCGAGCCCTGCCACTACACTGCCC 
CCU.GGAGGAGGAGGGCAc;CACCATCCCCATCCAGAG 
GACTACCGGAAGCCCGAGCCCCGCCTGCAGCCCC 

ACTIVATION DOMAINS 
human CD3zeta intracellular GATATCAGGGTGc;AAcTT[CACAGGAGCCCGACCC 58 
signaling domain CGCTITATCAACAGCCAGAACCAGCTGTACAACCA 

GCTGAACCTCGGCAGAAGACAATATGACGTGCTG 
GACAAG;AGG;AGGGGCAGGGCACCCTCAcGATGGCGG:CA 
AGCCTAAGAAAGCCCCCAGGAAGGCCTCTACAA 
CCAACTGCAGAAGGACAAGATGGC.CGAGGCCTACAC 
GAGATCGGCATGAAAGGCAGAGAAGGAGGGGAAAGG 
CACATGACCC,-TGTACCAGGGACTCTCCACAGCCAC 
CAAGGACACCTACcGATcCCCCACATCcAGcCTC 
CCCCCTAGA 

hunan CD3zeta intracellular A.GGGTGAAGT TCAGcCAGGAGCGCCGACGCCCC' T 5 

signalingdonain ATCAACAGGCCACAACCAGCTGTACAACGAGCTGA 
CCTCGG;CAGAAG;AGAGGAGTATGACGTGCTGGACAAG 
AcGGAGGCAGGACCCTAATGGCGG;CAAGCCTA sigGAAGAAAGonainA CCC _' CCAGAAGTCCAGAT 

CAAGGACAAcATGGCCAGCCTACA.CG,AGATC 
GGCATCAAAGGCGAGAGAAGGAGGGGAAAGGGACATG 
A ACGGCCTGTACC AGGAC TCTCCACACCACCCAACGGA 
CA'CCTACGATGCCCTGCACAT'GCAG'GCCTCGCCCCCT 
AGA 
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human LAT intracellular CAC-' TCCACAGACT GCCCGCAGC TACGATACCACCA 60 
GC-AGCG,-AT ,T CT CTGTA7CCCCAGAGGCA'T CCAGk jT TCAG signaling domain CCCACCIC 

CCTCCTGTGACAAGCTACCCACCTCTGAGCCAGCCTG 
ACCGCTGCCTATTCCTAGAAGCCCTCAGCCCTCTCGG 

GACGGCGCCAATGI- CGCCACTACGAAAATGAAG~r 
GCCCGCGCA'T AGACGCCCAAGCTGGATG-G 
AGCT C TGACC TAGCGCAAGCACTGACCCCT GGG 
TITCTGCCTCCTAAC'CGCCCCGAAGATGCCACG 

GCTGCCTGATAGC'ACACCAGCCACATCTACAGCC 
GICTCICTAGTGCCCTGCT CGAGACACCTGGCATCA 

G;AGACAGCCCT CAGCATGGAATCCATCACAClA 
CGTGAACGTGCCCGAGTCTGCGAATCTCCGAAGCC 

TCTC TGCGGAGCGCGGTAGTGAACGTGTCCC 
AGAACTGCATCCCGGCCTGCCAAAACAGAACCC 

CGAAGGCp-GCCGACTGAGAACICTTGCAAACGA 

AC 

human LAT intracellular CACITCCACCAGCCCCGGCAGCTACGATAGCACCA 61 

signaling domain GCACGATCTCTGACCCCAGAGGCATCCAGT CAA 
ACGGCCr,,TC'ATAPCAGTGGCTCGCTCGTTA 

CCTCCTGTGACAACTACCCACCCTCGCCAGCCTG 
ACCTGCTGCCTATTCCTGAAGCCCTCAGCCCTCGG 
CGGCAGCCAACAACACCTAG C AGCAAAGAGATAC 
GACCGGGCCAAIAGCGTGGCCAGCTACGAAAAI GAAG 
G1CGClCTCTGGCAT TAIOGGGCGCC'CAAGCG"G-ATGGGG 

ITCTICGCCC CTCGCG-'ICITCCCAAATGCCCACG 
AGGACGCACCATGACTATCACAACCCTGG;CT'ACCTGGT] 
GGTGCTGCCTGATAGCACACCAGCCACATCTACAGCC 
GC-TCC-TAGTGCTCCTGCTCTGAGk 3-CCACCTGG-CATCA 
GAGACACCC ICAGCATGGAATCCATCGACGAC(A 
CGTGAACGTGCCCGACTGCGAATCTCCGAAGCC 

TCTC TGAGGCACCAGTI' ATGTAACGTGTC[CCC 
AAGAACIGCAlCCCCCCTGICCAAAACAGAACCC 

GACIAGCCCTACTACCAGAACCCAAAGTGA 

AC 

human LAT intracellular CACITCCCACAACICCCGGCAGCCGA.AGCACCA 62 
~~GAGCGAT -TCTCT-GTA7CCCCAGAGGCATCCAGT -TCAG 

signaling domain C 
ACCCC'1'CA 'ACCICC TCCCICCCCrIC-C]"T 

CCTCCTGT GACAAGCTACCCACCTCTGAGCCAGCCTG 
ACCTGCGCCA TCCTIA GAAGCCCTCACCTCTCGG 
CGGCAGCCCATAAACACCTACCAGCAGAAGAATAGC 
GACGGC"CCAATAGCGTGC CAGCTACGAAAATGAAG 

G'-CGAT TAGAGG CG CAACTA(GG.ATGGGG 
AGT TTGGGACCIAGCTGGACAAGACTCGACCCCTGTG 
TITCTGCCTCCTG AACCTCCTGCGAJGATGCCCACG 
AACACCAf ,rCTCA r7 CA--CCCGGCTACCTGGT 
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GGGCTCCCTATACACACCACCACATCTACAGCC 
GCTC TAGTGCCCCTGCCT GACACACC T GGCAT CA 
AACACCC T CAGCATGGAAT CC ATC AC GAC TA 

CGTGAAC GTGCCCC GAG C TCGAACTCCGAAGCC 
TCITCTTGACGGCAGCCCGAGTATGTGACCGTGTCCC 

AACAACG C CCC GCGC T GCCAGAACAGAACCT G' 
TGCTCTGTCTAGCCAAGAGGCCGAGAGAAGTGM7lG 
GAAGC GCCCCC T GIAC T AC GAGACC T GCAAGAGC TGA 
AC 

human LAT intracellular CAC T GCCACAGACT GCCCCGGCAGC T ACCAT AGCACCA 6 
s dCAGCGATTCTCTGTACCCCAGAGGCATCCAGT TCAA signaling domnainGCGC 

ACGGCCTCATACAGTCTCCCTGGCCTCCTCT TAC 

C CTCCCTGGACAAGCTACCCACCTCTGAGCCAGCCTG 
ACCTGCTGCCTAT TCCTAGAGCCCTCAGCCTCTCGG 
CGGCACCATAGAACACCTACGAAGGTG 

GACGGCGCCAATAGCGTGCCAGCTACGAAAATGAAG 
GCCTCTGGCAT TAAGGCGCCCAAGCTGGATGGGG 

AGT T TGGGGACCTAGCTGGACAAGACTGACCCCTG 
'TCTCCCTCCTGACCCCTCGAAGATGCCGACG 

AGACGAGGAGACTACACAACCCTGGCTACCTGGT 
GGGCTCC'GATAG'CCACCAGCCACATCTACAGCC 

GICTCICTAGTGCTCCTCTCGAGACACCCTGGCATCA 
GAG;ACAGCCCT TCAGATGGAATCCATCGACGACTA 

CGTGAACGTGCCCGAGTCTGGCGAATCTGCCGAAGCC 
TCTCTTGACCCAG'CCGCAIGTATICGAACICGTCC 
AAGAACGCACTCCCCGGCCTCCCAGAACAGAACCTGC 

GCTTGTCGCCAAGAGGCCGAGGAAGTGAAGAA 
CAAGCCCCCTGACTACGAGIAAC.CTCCAAGACCTCA 
AC 

human LAT intracellular CACACACCCCCCACTACATACACCA 6 

gnalin domain GCAGCGATTCTCTGTACCCCAGACGCATCCACTTCAC 
ACGGCC ZCAT [GC'CC TGGCCCC[CTT 

CCCTGTACAACTACCCACCTCTGACCAGCCTC 

ACC T GC T GCC TAT T CCAGAAGCCC- CAGCC T C TCGG 
CCCA'AT VAAACACCI['ACCAGCACAACAGAT AC 

GArGGGC CAATAGCGTGGCCACCTACGAAAAT GAAG 
GCGCCT CT GGCAT TAGAGCCCCAAGCTCGGATCGGGG 

AGT TT GGGGCCT AC T GAAACT GCCC G 

TCTCTCGCCTCCTGAlCCTGCCTGCGAAGATGCCGACG 
AGGACCACCAT GAC TAT CACAA.CCCIC ACTA.CCTCGGT 

GGTCCCCTATACACACCACCACATCTACAGCC 
GCTCTAGTGCTCCTGCTCT GACACACC T GGCAT CA 

ACACAGCCC T CAGCATGGAATCCA TCGACGAC TA 
CGT GAACGT GCCCGAG C T GGCGAAT CT GCCGAlGCC 

T C T T GACGC-AGCCGCGAGT AT GT GAACGT GT CCC 
AAGAACT GCCAT CCCGCGC ICCAAAACACAACCT GC 

TGCTCTGTCTAGCCAAGAGCCGAGGAAG TGMlGA 
GAAGCCCCC I ACTACGAGAACC C GCAAGAC T GA 

AC 

human LAT intracellular CAC' T CCCACACAC TCCCGGCAGCT ACGA IAGCACCA 6 F 

iiaindo1ii~ "GCCGAT TCTCTCGTACCCCAGAGGCAT CCAGT TCAG signaling domnain1GAGATTCTGTT -C kG 
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AC GCCTCCA TACAGCTCGGCCTCCC GCCTCCGCTCT AC 
CCICITCCG T GACIAACTACCCACCT CCTGACCCAGCCTG 

CGCAGCCATAGAA CACCAGCAGCAGAAAGA AT C 
GAC GC GCCAA T AGC GT GCCkGC T ACGAAA T TAAG 
GCCCCTCTCATTAGACGCCCCAAG TGATGGG 

AGTTTGGGGACCTAGCTGGCACAAGACTACCCCTGTG 
TC TCT GCCCCCTG,,ACCT GCC T GC GAAGATGCCCGACG 
ACGACGAGGATGAC T AT CACAACCCTGAGTACCCTGGT 
GGT GC T GCCT GAT GAC'ACAC"AG -C'ACATCTACAGCC 

7G T CC T AGC T C C T GC TGC TG GAGAAC CTGGCA T CA 
GAGACAGCCC T T~ CACGAACCACGACCGACCTA 

CTGAAC GT CCC GAT CT GC GAAT'] C T GCC GAGC[C 
TCTACTGCGCAGCCCCGCGGTAGTAN'ACCCGCCC 

AAACCCTCGCA TCCCAGCCTCCAGAACAGAACC T G 

GAAGCCCCCTCGACCTACCGACAACCCTCCAAGAGCTCGA 

AC 

human LATintracellular CACT GCCACCC T GCCCGCAGC T ACGACAGCACCA 66 

signalling domain alternative GAGCACACCTGTACCCCCCGGGCATCCAGT T CAA 
isoform ~ ~CCCCCCAACCGCCT'C''C CCC' ('CC'"'"' 7 ISOform 

CCCCCCCGTGACCACTACCCCCCCCGAGCCAGCCCCG 
ACCTCTCCCCATCCCCCCGAGCCCCCAGCCCC-GG 
CGCACCACCCCACCCGCAGCGGCGGG'ACAGC 
GACGCGCCAACACGCGCCAGCTACGAAACGGG 
AGCCCGCCTGCGAGGACCCGACGAGGACGAGGACGA 
CTACCACAACCCCGGCACCTGGTGGGCTGCCCCGCC 
AGCACCCCCGCCACCAGCACCGCCGCCC'CCAGCGCCC 
CCCCCCCTGAGCACCCCCGGCACCCGGGACAGCCCT 
CAGCATGGAGGCATCGACGACTACGTAACGTGCCC 

GCCGGAGTACGTGAACGTGACCAGGAGCTGCACCC 
CGCCCGCCAAGACCGACCCCCGCCCTGAGCA G 
CAGGAGCCCkGGGTGGAGGAGGAGGCCCCCC'G 

ACTACGAGAACCTGCAGGAGCTGAAC 

human LAT intracellular CACTGCCACCGGCTGCCCGGCAGCTACGACAGCACCA 67 

signalling domain alternative CCACGACAGCCTGTACCCCCCGGGGCATCCAGT TCAA 

isoform 
CCsGCCCC'GTGCCAGACACCCCCCCCCCCCCC'CGGCC G 

CCTCTGCCCACCCCAGCCCCCCC CCTGGGCGG 
CAGCCAC CG GACCCCCAGCA GCCGGCGG'ACAGC 
GGCGCC" ACAGI-GTCCGTGG CCCACCGACAGAGGAGC 
CCGCCTGCGAGGACCCCGACGAGGACGA GA CGACTA 
CCACAA7CCCCGGCTACCTGTGTGCTG C'CGCACC 
ACCCCCGCCACCAGCACCCCGCCCCCAGCGCCCCCG 

CCCCGACCACCCCCCGCATCCGGGACACGCC CAG 

CATGGAGACCACCCGACACGGACGTCGGCCCC 

GGAGTACCGTAACGTGAGCCAGGAGCTGCACCCCGG 
CCCCCAACACCCACCCCC CCCACCACCCAC 
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ACGAGAACC TGCAGGAGC T GAAC 

human LAT intracellular CACTGCCACCGGCTGCCCGGCAGCTACGACAGCACCA 68 

signalling domain alternative GC.AGC.GACAGCCTGTACCCCGGGGCATCCAGT TC AA 
Gs`oiGCGCCCCACACCGT GGCCCCCTGGCCCCCCGCCTAC 

CCCCCCGTGACCAGCTACCCCCCCCTGAGCCAGCCCG 
ACTT GCCCAT cCCACCCGCC GGGCGG 

CAGCACGGACCCAGAGCGGCGGCAGC1GAC
GGCGC'CAACA'GC.GTGGCC.AGC.TAC.GAGAACGAGGGCG 
CCAGCGGCAT CCGGGGCGCCCAGGCCGGCTGGGG4CGT 
GT GCCCCCAGCT GGACCCGGCT GACCCCCG T GAGC 
CT G'CCCCCAGrCCCGC;GAGCG ~CAGGG 
ACGAGCACTACCACAACCCCGGCTACCT'GGTGGT 
GCT GCCCGACAGCACCCCCGCCACCAGCACCGCCGCC 

CC.A.GCCC .CCC GAGC-ACCC,CGGC(A.T CC.GG 
ACAGCGCCTTCAGCATGGAGAGCAT CGACGACTACGT 
GAA\CGTCC'CGAGAGCGGCGAGAGCGCCGAGGCCAGC 
CT GACGGCAG C GGACGTGAAC'CG GAGCCAGG 
AGCTGCACCCCGGCGCCGCCAAGACCGAGCCCGCCGC 
CC T GAGCAGCCAGGAGGCCGAGGAGGTGGAG GAGGAG 
GGCGCCCCCGACTACGAG4AACCTG4CAGGAGCT GAAC 

G. Exemplary CAR Constructs 

i) Anti-CD22 CAR Constructs 

[0226] Disclosed herein are CARs that specifically bind to CD22. In some embodiments, the 

CAR comprises an antigen recognition domain that specifically binds human CD22, a hinge 

domain comprising or consisting of a CD8a hinge domain, a transmembrane domain comprising 

or consisting of a CD8a transmembrane domain; a costimulatory domain comprising or 

consisting of a 4-1BB costimulatory domain; and an intracellular signaling domain comprising or 

consisting of a CD3zeta activation domain. Also disclosed herein are nucleic acid sequences 

encoding said CARs. In some embodiments, a T cell or population of T cells described herein is 

genetically modified to express at least one of the exemplary anti-CD22 CAR constructs 

described herein.  

[02271 An exemplary anti-CD22 CAR, ("CAR1", "CD22 CAR", "2nd generation CAR", "2nd 

generation CD22 CAR", "2G CD22 CAR", "CD22 CART", "CD22BBz CAR',"CD22BBz" 

"2nd Gen CD22BBz", "CD222-2nd Gen CAR", "22BBz", "22SA", "22SAff or "2G CAR") 

amino acid sequence is shovn below. (CD8c signua1 etide, CD22 scFv (m971), CD8a hinge, 

CD8c transmembrane domain, 4-IBB signaling domain, CD3z signaling domain) 

ASA TMAI PVTAL LDL PLALT, HAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWI 
RQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREV 
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TGDLEDAFDIWGQGTMVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQ 

RPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGT 

KLEIKLE T TITPAPRPPTPAPTTASQPLSLRPEARPAAGG.AVHTRGLDFACDYIWA.PJAGTCG 
VL LLSLVI T LYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCEL DIR VKESRSA 

DAPAYQQGQNQLYNELNGRREEYDVLDKRRGRPEMGGKPKNP(EGLNQKDKAEAYS 
ETGMKGERRRGKGHDG&LQGLSTAK7DTYDAL.MQAPPR (SEQ ID NO: 69) 

[0228] In some erbodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an arino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 69.  

[0229] An exemplary anti-CD22 CAR("CAR1", "CD22 CAR, "2nd generation CAR", "2nd 

generation CD22 CAR", "2G CD22 CAR", "CD22 CART", "CD22BBz CAR","CD22BBz" 

"2nd Gen CD22BBz", "CD222%2nd Gen CAR", "22BBz", "22SA", "22SAff" or "2G CAR) 

amino acid sequence is shown below. (CDza signal peptide, CD22 scFv (m971), CD8a hinge, 

CD8a transnemnbrane domain, 4-IBB signaling domain, CD3z signaling domain) 

MANVAILL LPLALAARTQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSP 

SRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDL 

EDAFDIWGQGTMVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGK 

APNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEI 
KLETTTPAPRPPTPAPTIASQPSLRPArPAAGAVTRGDACDYIWAPTAGTCGVLLL 

SLVILYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVIKESRSADAPA 

YQQGQNQLYNSNENLRPRE DVDKRGRDPPMGGKPERKNPQEGTN LQKDKMA A-yS FWIG 

KGERRRGKGHDGLYQGLSTATKDTYDALNMQALPPR (SEQ ID NO: 102) 

[02301 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

anaminoacid sequence having at least 90%, 91%,92%, 93%, 94%, 95%, 96%, 97%,98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 102.  

[0231] An exemplary anti-CD22 CAR, "CAR-l", "CD22 CAR", "2nd generation CAR"or"2G 

CAR"polynucleotide sequence is shown below. ((DTignalpeide CD22 scFv (m971), 

CD8c. hinge, CD transmembrane domains domain, CD3z signaling domain) 

G CTAGCG,"-CCAC-CAT GC CT CT GCCT GT ".GACAGC CrT GCT GCT GCC-T CIT' GG-CCCT- G - T- G- CT C CATG 
CT GCTAGACCT CAGG G-OGCTT CAGCAGCT 'GGCCr'AGGAC T(GGCCCTAGCCAGACOCT 
OAGCCTfACC TOGCOCCATCAGCGGCGACAGT.A.C GTOTCTAACACGCGACCCCCTOAAC TGGATC 
AGACAGAGCCCCAGCAGAGGCCT GGAAT GCT GCCt GGACCTACTACCGGT CCAAGT GG TACA 
ACGAC TACGCOCTCOGOTGAAGTCCGGATCCCAT AACCCGACACCAGCAAGAACCAGT1 
CT CCC T GCAGC1T GAACAGCGT GACCCCT GAGGACACCGCCGT GTTAC TAO CGCOAOAGAAGT G 
ACCOGCGA.CCT G-AAGA T GCCT T CGACAT C T GCGGCCAGGCACCAT G- T CACC'C T GT TAGCG 
GAGGCGGCGGAAGCGACAT CCAGAT GACCCAGAGCCOTAGC T CCT GAGCGCCAGCGT -GGGGA 
CAGAGOTCGACCATCACCTCGi'GGGCCAGCAGACATCTGGOTCCTACCTCGAATTOGGTATCAGOAG 
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CGGYCAGGCMGCCCCT\ACCTGCTATCATGCCGCCACACCTCGCAGAGCCGCGCC TC CAA 
GCAGATCTCTGG-CAGAGGCCCGCCCGACTTCACCCGACAATCAGTTCCCTCAGCGCCGA 
GGACTGCACCTACTACTGCCAGCAGTCCTACAGCrACCCCAGACCTCCGGCCAGGGACC 
AACTGGMATC1AAGCTCGAGACACCACCCCCCC CTAGCCCCCACACCCCCCCCACAA 
TCCCCCCAGSCCTrCTCGCTGAGGCCCGMGCTTCAGGCCCGCTGCCGGAGGAGCGCCA 

TACCAGGC T CGCACTCCCT CACTACACA~T T TCGGCCCCT C TGCTCCAACCCCCGC A 
GTCCC TGCrTGTCCCCTGGTGTCACACTT.ACTGTAG.AGGGCAGAAACAAGCGCTCTACA 

TCTTCAAGCACCCCCCCGTGCAGACACGCA AGGAACATAG2 CTGCAG 
TTCCCTCACGAGGAGGAGGGCGGCTGCGAACTGGATATCAATGTCAGCAGGAGCCGCC 

GACGCC', CCCCTTATCAACAGGGCCA-AACCAGCTGTACAArCGAGCTGAA.C TCGCAG-AfA 
AGAGTATGACGTGCTGACAA.GAGGAGGCAGGGACCCTGACAGGGCGGCAAGCCTAGAAG 
AAACGAACCCCCAGGAAGCCTCTACAAC.AACTGCACAAGGCACGATCCCCCAGCCTACAC 

GAGATCGCATGAA GCCGACACAAGGAGGGGAAAGGGACATGACGGCCITTACCAGGACTCIT 
CCACG CACCACCGACACCTACGA'T'GCCCTGCACATGCAGCCCCCCCCCTAGA (SEQ ID 
NC 70 

[02321 Insome embodiments, the anti-CD22 CAR provided herein is encoded by a 

polynucleotide sequence comprising or consisting of an nucleic acid sequence having at least 

90%, 91o, 92%, 93%, 94%, 95%, 96%, 97%, 98%,99% or 100% identity with the nucleic acid 

sequence of SEQ ID NO: 70.  

[0233] An exemplary anti-CD22 CAR,"CAR1",."CD22 CAR", "2nd generation CAR"or "2G 

CAR"polynucleotide sequence is shown below.(CD8a signal peptide, CD22 scFv (m971), 

CDa hinge, CD80itransmenibranedomain4-IBBsignaling domain, CD3z signaling donein) 

AT GC C T GCC GT GACAGC T CIT GCTCTCCC CCCTCT CTCCA CCAACC TC 

ACGT GCCAGCCCCAGCAGT(CCTCGGCC(. A CCTCGGTC.AACCCTAGCCACACCCCCTGAC-CCC T GAC CCTCG 
CGCCATCAGCGGCGCACGCGT7GT C C TCTACAGCC CCCTGGAA.C TCGGATCAGACAAGC CCC 
AGCAGAGGCC T G GAAT 'GGCCCGGCC TACTACCGGTCCAAG CGTACAACGACTACGCCG 

'G T CC G T GMGTCCCGACCACCAT CCGCC CCGACCACACGACAAMCCA CTCC CC TCAC 

GAACCAGCGC TACCCCCCGACACCGC CG T GCAC TACCGCCAGA C'AG T ACCC C GA C TG 

GAAGA T G CC T T C GACA TC T G -GGGC CAGG'.-GCAC CAT G GT CACC`. G TC-G T C T AG CG GA G G C GG7C GG1.A A 
GCGACATCCAATACCCAGACCrCT'ACCCCCCC GG CCACG G GGCGACAGAG T GACCAT 
CACCTGCGGGCCCCACCCACACCATCCTC CCA C A'CCTACCTG TG ACCACGGCCAGGCAAC 
CCCC T AACC T GC T G A C GGCTACCCACCACCCCTCAA-C GCG GC CAAGACA T CC T C 
CCAGAC CCGGCACCC G'C TCACCCCCACAATCCAGTCCCTCGCAGGCCGAGGACTCCCAC 

C TACCTAC T CCAG'CAGC CTACAG CACCCCC CACACC TT CGCCCCACCGGACCAAG" C GAATC 
CACCCAC CACCCCACCCGCCCTACCCCCCCCACACCG CCCCCACAAT CGCCT C'WCCACC 
C T C T CAGCC T G'AGG"'CC T GAAGC/ TT GCAG"'G C (''CCGC T G CC(-GGAG'jGAG'-C'T G T C CATPAC CAG1-GGGA-C IT 
CGACTCGCCTC'ACATTC CATTGGGCCCCTC.CCCCTGGCTG.AACCTCS-C-rG"AGTC"CCTGCGCG 
CCCTGGTGAT CACACTGTACTGTAACAGGGCAAA.G.AAGCTGCCTACAT CTTCAAGCAGC 

CCTI'T T AT GAGACC'CG. TCAGACAACCCAGGAGGAAGACCATCAGCTGCACG'T'TCCCTCGAGGA 
GGAGGAGGCC CGCAA T GGAACAGG T GMG TC T CAGACGCCGACCGCCCCCCT 
CATCCAJACGGGCCAGCAACCACTCC-CACA.ACGAC GAACC CC GCAAAAAGACTATCGACC 

T GCT GGACAAGAGAGGCGCAGGAC CC T GAGATC GGCGGCAAGCC TAC.AACAAAGAACCC CCA 
GGAACGCC CCTCA-ACGAAC TCAGAAGGACAAGAT GCCGAG CCC ACACGAGAT CGG CA' G 

79



WO 2023/014922 PCT/US2022/039487 

AVGGCGAAGAGAAGGAGGGGAAAGGGAC-ATGlcACGGCCTCGTACCAGGGACTCTCCACAGCCACCA 
AGGACACCTACGATG T GCACATGCAGGCTCCCCCTAGA (SEQ ID NO: 103) 
[0234] In some embodiments, the anti-CD22 CAR provided herein is encoded by a 

polynucleotide sequence comprising or consisting of an nucleic acid sequence having at least 

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the nucleic acid 

sequence of SEQ ID NO: 103, 

[0235] An exemplary bicistronic anti-CD22 CAR and anti-CD22 CAR "CAR-linker-CAR2" or 

"TAT-CAR" or"22ALA-CART" wih wild type LAT domain amino acid sequence is shown 

below (CAR I; Furin/P2A tinker; CAR2 

ALPQVQLQQSGPGMALLI.PI JLLI-JAQVQI.)QSGfVKSQJSiTC.IA1 ISGDSSSNSVAWANWIORQS 

S1RG8LEW L7GRTYYRSTWY N)DAVSTKSRINKQFSLQLNSVTI)KN L AVPEDTI)VYYCAREVTG 

DLIED)AFDIWGQG7TVSGGGSSGGGSG(;GS 7G(GSIQVIJQSPSSLS A SVGDRIVTC R ASQ77 

WSYLNWYRQRPGEAPALIYAASSLQSGVSRFISGRGSGIDFTLTISSLQAEDFATYYCQQSYSI 

PQI-FGQGTKLEIK LE7TTIPAPRIPPIPAPT7ASQPLS IIP4CRPSAGGAiVHTRGLD)FACDIW 

APAGTCGVLJLLSLIQ LYCKPRGRKKLLYIF KQP/F RPVQiThTQEEDGCCSCRFPE E EEGGCELD 

NRVKFSRISADAPAiYQQGQNQLYNE LNLGRREEYDVLD)KRRGRDPEViGGKPRRKNPQEGLYV 

ELQKD)KMA EAYSEIGM/KGERRIGKGKLDGLQGS A KDYD)A LI-MQALPPR R KIRGSG 

TPDPWGSGATNFSLLKQAGDVEENPGGSMALPVTALLLPLALLLHAARPDYKDDD 

DKQVQLQQSGPGMAVKPSQTLSLCAISGDSVSSNSVAWNW)IRQSPSRGLEWLGRTYYR 

GGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIOFKRPHTVAPWPPAYPPV 

TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAOAGWGV 

WGPSWTRLTPVSL.PPEPACEDADEDLDDYHNPGYVIVLPDSTPATSTAAPSAPALSTPGI 

RDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSOELHPGAAKTEPAALSSOEAEE 

(SEQ ID NO: 217) 

[02361 Insome enbodiments, the anti-CD22 CAR provided herein may comprise or consist of 

anaminoacid sequence having at least 90%, 91%,92% 93% 94%, 95%, 96%, 97%,98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 217.  
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[02371 An exemplary bicistronic anti-CD22 CAR and anti-CD22 CAR"CAR1-inker-CAR2" or 

"LAT-CAR'or "22ALA-CART" with K52R mutation in the LAT domain amino acid sequence 

is shown below (CAR; Furin/P2A inker; CAR2,K ) 

MALVJALLLPLALLLAI--ARPQVQOLOOSGPGVIKSQLSLTCASGDSVSSNSV'AWNWIRQS 

PSRGL EWILGRTYIRSTWYNDYAVSMKS'RI NPDTKNQFOSQLNSRVTPEDIAVYYCAREVTC 

DLEDAFDIWGMIVITSSGGGGSGGGGSGGGGSDIQMIOSPSSLSASVIDRVI'ITCR ASQII 

WSYLNWYRQRPGEAPNLLIAASSL0QSGVPSRFSRGSCTDFTILTSSLQAEDFATYYCQQSYSI 

PQTFCQCTKLEKLE T T TP APRPP T PAPTIASQPLSL RPE AC RP AGA00VHTIRLFACDIYW 

APL ACTCGVLLLSLVIT]1LYCKRGRKKLLYIEKO~eRPVQT TQlEEDCSCRFPELEEEGGCELD 

JRVKFSRSADIAPAYQQGQNOLBWELNLG.CREEYDVLDKRRGRDPEA/IGKPRRKNPQECLYN 

ELQKDK'XAEAYSE[CMKERRRG'KHDCLYQGLSTATKDTYDAIJHMOALPPRRKRRGSG 

TPDPWGSGATNFSLLKQAGDVEENPGPGiSMALPVTAILLPLA~LLL[AARPDYKDDD 

DKOVOLOOQSGPGMTVKPSQTLSLTCASGtDSVSSNSVAWNWI'IRQSPSRGLEWLGIRTYYR.  

STWNDYXAVSMKRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTCGDLFDAFDIW 

GQGTMVTVSSGGGGSGGGGSGGGGSDIOMIQSPSSLSA SVGDRVTITCR ASQTIWSYLN 

WYRQORPGEAPNLLIIYAASSLQSGVPSRFSGRGSGTDF TLTISSLQAEDFATYY CQQSYSIP 

OTFGOGTKLFEIKSRIEVM YPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVV 

(GVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPIHTVAPWPPAYPPV 

TSYPPLSOPDLLPIPR-SPOPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQA(iWGV 

WGPSWTRL TPVSLPPEPA CEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGI 

RDSAFSMESIDDYN VPESGESAEASLDGSREYNVSOELHPGA AKTEPAALSSOEAEE 

VEE.EGAPDYENLQELN (SEQ ID NO: 218) 

10238 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

anaminoacid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 218.  

[02391 An exemplary bicistronic anti-CD22 CAR and anti-CD22 CAR"CAR1-linker-CAR2" or 

"LAT-CAK'or "22ALA-CART" with K233R mutation in the LATdomain amino acid 

sequence is shown below (CA 1 ; Furin/P2A tinker; CAR2, K.233R) 

MALV ALLLELALLLIHAA]RPQVQLQQSGPGMVKPSQlSL TCDVSSNVAWNWIRQS 

PSRCL EWLCR TYYRSiWYNVDYAV&KSITINPNKNOFSLiQLNSV IPED)I AVYYCAREVTG8 

DLEDAFDIWGQGTMVT'VSCSGGGGSGGGGGGDIQMISP&SSLSASVGDiRVTII CR ASQI 
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WSYLNTWYRQRPGE APNLLIYAIASSLOSGVPSRF SGRGSGIDFYLT ISSLQA EDIK4TYYCQQSYSI 

PQIFGQGILEIKLET7PAPRPPAIJASPLSLRPEACRPIAGGA'HIRGLD-ACDIYIW 

APLAGTCGVLLLSLVIIYCKRGRKKLLYIFKOPFRPCVTTQEEDGCSCRFPLEEGGCLLD 

JRVKPbSR.SADAPIAY(QGONOjLYYNELN,7LCIRREY)LL)LKRRCrRD]ThIGGKP'RRK NPQEGL1WYN 

ELQKDKEAY4SEIMCIIKGERRRGKCHDGLYOGI14TKDliT)ALHQIALPPRR KR RGSG 

TPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPLALLLHAARPDYKDDD 

DKQVQLQQSCGGMVI\,KPSQ TFLSL T'CAISGD)SVSSNSVAWANWIRQSPSRGLEWLGRTY-YR 

STWYNDYAVSMv1KSRITINPDTNKNOFSLOLNSVTPEDTAVYYCAREVTGDLFEDAFDIW 

G6GMVVSSGGSGGGSGGGGSDIQMIQSPSSLSASVGD)RVTIITCRASQ TIWSYLN 

WYRORPGEAPNLLTYAASSLOSGVPSRFSGRGSGTDFTL TTSSLOAEDFATYYCOQSYSTP 

QIEGQGTKIIEIKSRIEY YPPPYLDNEKSNGTIRVKGKHLCPSPLFPGPSKPEWVL AN 

CGVLACYSLLVTVAFHIFWVHCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPV 

TSYPPLSOPDLLPIIPR.SPOPLGGSHR TPSSRRDSDGANSVASYTEFGASGIRGAQAGWGV 

WGPSWTRILTPVSLPPEPACEDADEDEDD-HIN7PGYIX'NLPDSTPATSTAAPSAPALSTPGI 

RDSAFSMESIDDYN VPESGESAEASLDGSREYNVSQELIIPGAARTEPA AL SSQEAEE 

VEEEGAPDYENLQEIN (SEQ ID NO:219) 

[0240] In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

anaminoacid sequence having at least 90%, 91%, 92%, 93%,94%, 95%, 96%, 97%,,98%,99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 219.  

[0241] An exemplary bicistronic anti-CD22 CAR and anti-CD22 CAR"CAR]-inker-CAR2" or 

"LAT-AR"or"22ALA-CAR T" with K52R+K233R mutations in the LAT domainamino acid 

sequence is shown below (CAR]; Furin/P2A tinker; CAR2, K52R, K233R) 

MALPJV7ALLLPLALLLHAA RPfQVQLQSGPGMVKPSQ 1T0LLCAISGDSVSNSVAWNWVIRQS 

P'SRGLEWLGRT'YYRS7IWYND)YAV&IKSRIT INPDJNKNQFSLJQLNSVED)I AYYCAI EVTG 

DLEDAFDIWGQG10mIVfVSGGGGSGGGGSGGGGSDIQMQSSSIS4SfGDRV7ITCR ASQ7i 

WSYLNAWRQRPGE APNLLIYAIASSLQSGVPSRF SGRGSGIDFT UT1ISSQAPDF A4YYCQQSYSI 

PQIIFGQG7LEIKETTPAPRPPtPAIASPSLRPEACPAAGGAVH1IRGLDACD)IYIW 

AiPJsAGTCLLLS18VI 1YCK RGRKK LLYNFKQPFIMRPVQTJQEEDGSCRPE E EGGCLD) 

JRVKFSRS1 ADAPAYQQGONQLYNVELNLGRRE EYDVLD)K1RRGRDPE1AMGGKPRRKNPQEGLYN 

EL.QKDKM'4E1AYS IGMKGE RRGKG HDGLQGLS A KDYDALJHMQALPPRR KROSG 

TPDPWGSGATNFSLLKQAGDVEENGPGSMALPVTALLLPLALLLHAARPDYKDDD
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DKQVQLQQSGPGMVKPSOTLSL TCAISGDSVSSNSVAWNWIROSPSRGLEWLGRTYYR 

STWYNDYNASL\/KSRITINPDTNKNQFSLLNSVTPEDTVYYCAREVTGDLEDAFDIW 
G6 TMTVSGGGGGGSGGGGSDIQMIQSPSSLSASVGDRVTIITCRASQ TIWSYLN 

WYRRPGEAP-.NLLIYAASSLOSGV'PSRFSGRGSGTrDF T-L'TISSLQAEDFA'TYYCQQSYSIP3 

Q TrFGOQGTIKLEIKSRIEVMYPPPY-LD-.NEKSNGTIIHV\,KGKHLCP)SPLFPGPSKP)FWVLVVV\, 

GGV, LACYSLLVTVAFIIFWV/HCHRLPGSYDSTISSDSLYPRGIQ-FRRP)HTlV-APWPNIPAYPPV 

-TSYPPILSQPDLLP)IPRSPQPLGGSHRTPSSRRDSDGANSVAS YENEGASGIRGAQAGWG-V 

WG-PSWTRL.TPVSL-PPEPACEDADEDEDDYHNPGYLVVL-,71PDSTPATSTAAPSAPAL-STPGI 

RDSA-F'SMESIDDYVNV/PESGES-AEASLDGSREYVNV\,SQELHPGAAR-TEPAALSSQEAEE 

VEEEAPDENLOLN SEQID NO: 220) 

[0242] In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 220.  

[02431 An exemplary bicistronic anti-CD22 CAR and anti-CD22 CAR "CAR1-linker-CAR2" or 

"LAT-CAR" or "22ALA-CART" with K52R+G160E mutations in the LAT domain amino acid 

sequence is shown below (CAR; Furin/P2A tinker; CAR2, K52R, G160E) 

MA LPVTA LLiLPLALLLiHAARIQ(VQLIQQSDSVSSNSVAWNWIRQS(SGDSSSJS'TiWWYR 

PSGJL'WLRYSWYNDYS AV/IwI)Y&SMKSRITINPD7NSKS'LQLNiSVTPJEDIAVYY4CIiED VTG; 

DLEDIiFGQGTMVTSGGGSGGGSGGGSIQMSSSLSVGDRV77TCR ASQTI 

WSYJAIWYRQRPG4 PI)NLVLAIASSLQSVISRFSGRSGT/DFi LISSLQA EDFATYYCQQSYSI 

QiFG(QGKLEIKLTTTPIPPPPAPT7ASQPSLRPA:CRIAAGG(AVLIJRG(ILDFIACDD'YIW 
APLAGT3[CGVLLLSLVIILYCKRGRIKKLLYIIFKQP URPVQTQEPDGCSCRFP EEE EGGCELD) 

JRVKFSRLSADAPAYQQGQNQLYANELNLGRREEYDVLDKRRGRDPTMGGPRRKNPQEGLYN 

EL.QKD)KAEAYSEIGMKGE RRRGKGH-DGLYQGLSJATKDT'YDAIAHMALPPIRRR RGSG 

TPDPWGSGATNFSLLKQAGDVEENPGPGSMALPV'TALLLPL ALLLHAARPDYKDDD 

DKQVQLQQSGPGMVKPSQTLSL TCAISGDSVSSNSVAW NWIROSPSRGLEWLGRTYYR 

STWYNDYAVSMKSRITINPDTNKNQFSLOLNSV TPEDTAVYYCAREVTGDLEDAFDLW 

GOGTMVTVSSGGGGOSGGGGSGGGSDIOMIOQSPSSLSASVGDRVTITCRASQTIW SYLN 

GGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPV 
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TSYPPLSQPDLLPIPRSIPQPLG(SHRTPSSRkDSDGANSVASYENEGASGIRGAOAGWGV 

WGPSW TRLTPVSLPPEPACEDADEDEDDYHNPEYLVVLPDSTPATSTAAPSAPALSTPGI 

RDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEE 

VEEEGAPDYENLQELN (SEQ ID NO: 221) 

10244 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

anaminoacid sequence having at least 90%,91%,92%,93%,94%, 95%, 96%,97%, 98%,99% 

or 100% identity with the ammio acid sequence of SEQ ID NO: 221 

[02451 An exemplary bicistronic anti-CD22 CAR and anti-CD22 CAR "CAR1-linker-CAR2" or 

"LAT-CAR" or"22ALA-CART" with K52R+K233R+Gi60E mutations in the LAT domain 

amino acid sequence is shown below (CRi;Furin/P2A linker; CAR2. K52R, K233R, 

G160E) 

MALPT ALLLPLAL.LHAARP()VQLQSGPGMVKPSQT STCAISGSSSNSVAWNWIRQS 

PSRGLEWLGRTYRSTW7MDYASVSMKSRIINPDTNKNQFSLQLNSTPETAVYYCAR EVTG 

DQGGPVITCIRASQ77 

WSYLW)IRQRPGE4PVLLIYAASSLOSGVPSRFSGRGSGT B//LTISSLOAIDI)FTYYCQQSYSI 

P~Q7FGQ)G7KLIK~LETTT7PPP7PAPTIASQPSLRPEAiCRPAA GGAVH7RLDFACDI.W 

APIAGTCGVLLLSLVIIILYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCS'CRFPEEE EGGCELD 

JRVKFSRSAD)APAYQQGQNQLYNE LNLGiREEY)VLDKR RGRDPEI~MGGKPRRKNPQEUGLYN 

ELQKDK EAL41YiSEIMKE RRRKGIDGLY)QGLiTA XDTi)YAHI-IALPIIRRKRRGSG 

TPDPVGSGATNFSIiLKQAGDVEENPGPGSMALPVTAILLLPLALLLHAARPDYKDDD 

DKOVOLQOSGPGN'VKPSOTLSLTCAISGDSVSSNSVAWNWIROSPSRGLEW LGRTYYR 

STWYNDYAVSMKSRITINPDTNKNOFSLOLNSVTPEDTAVYYCAREVTGDLEDAFDIW 

GOGTiiVTVSSG(ii(GSGGGiGSGGGGSDIOMIQSPSSLSASVGDRV'TTCRSOI'WSYLN 

WYRQRPGEAPNLLIYAASSLOSG VPSRFSG(IRGSGTDFILTISSLOAEDFATYYCOQSYSIP 

OTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGIIHVKiKHLCPSPLFPGPSKPIFWVLVVV 

(IiGVLACYSLLV TVAFIIFWVHC-RLIGSYDSTSSDSLYPRGIQFRRPT-iVAPWPPAYPPV 

TSYPPLSQPDLLPIPRSIQPLG(SHRTPSSRkDSDGANSVASYENEGASGIRGAOAGWGV 

WGPSWTRLTPVSLPPEPACEDADEDEDDYHNIPEYLVV LPDSTPATSTAAPSAPALSTPGI 

RDSAFSM\/ESIDDYVN VPESGIESAEASLDG SREYVNVSOELHPGD,(AART-EPAALSSOEAEE 

VEEEGAPDYENLQELN (SEQ ID NO: 222) 
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[0246 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an aminoacsequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 222.  

ii) ExemplaryAnti-CD19 GIR Constructs 

[02471 Disclosed herein are CARs that specifically bind to CD19. In some embodiments, the 

CAR comprises an antigen recognition domain that specifically binds human CD19, a hinge 

domain comprising or consisting of a CD28 hinge domain, a transmembrane domain comprising 

or consisting of a CD28 transrnembrane domain; and an intraceliular signaling domain 

comprising or consisting of a LAT intracellular signaling domain. Also disclosed herein are 

nucleic acid sequences encoding said CARs. In some embodiments, a T cell or population of T 

cells described herein is genetically modified to express at least one of the exemplary anti-CD19 

CAR constructs described herein.  

[0248] An exemplary bicistronic anti-CD19 CAR and anti-CD19 CAR "CAR-linker-CAR2"or 

"LAT-CAR" or"19ALA-CART" amino acid sequence is shown below (CARI; Furin/P2A 

tinker; CAR2) 

GSAIwEFGLSWLFLV4JLKGVQCSRIQMTQTSSSASLGDRV7SC ASQIISKYLNWYQQKPD 

GTVKLLIYHJTSR LSGCVPISRSAfGSG'GT DYS1TSiNLEQIAT1IYFCQQGNTPI Y1"(GGGT KLE 

TGSJ SGSKPGSGIGS KGEVKLQ S LSVTCTliVSSL IGVSGfRVSLPKYGVSWI0 R IQPRKG 

LEWLGVIWSETYYNSALKSRiKQVFLK MNSL S)TiLAI5QTDDAIYYCAKYGGSYA MDY( 4 F 

YWGQGT1PSVIVLETTPAPRPPTPAI11SQLSLRPJNFEACRAAGU4Q(AVHTRGDFAD)IYIWAPL 

AGTCGViLLS VITYCKRGCRKKLIFKQPFJRPVTTQEEDGCSCRFPEEEEGCLDIRV 

KFSR?,SAD)APAYQQ)GQNQ\LYNELNA'LGiREEYDVLDKARRGRPEM<GGKPRRKJNPQGYNEL 

Q)KD)KAEAYSEIG KGERRIGKGKLDGLYQGLSI IXDITYDALIIM'QA LPR{RRGSGT P 

DPWGSGATNFSLLKQAGDVEENPGPGiSMEFGLSWLFLVAILKGVOCSRDYKDDDDK 

DIOMTOT TSSLSASLGDRVTISCRASQDISKYLNWYOOKPDGT'VKLLIYH ITSRLHSGVPS 

RFSGSGSGTDYSL TISNLEQEDIATYFCOOGNTLPYTFGGG3TKLEIT'GSTSGSGKPGSGEG 

ST~KGEVrKLOESG.PGLVAPSOSLSVTCTVSGVSLPDYGVSWIROPPRKGLEW LGVIWGSE 

TTYYNSAILKSRLTHIKDNSKSOVFLKMNSLOTDDTAIYYCAKH1-YYYGGSYAMiDYWGOG 

TSVTVSRIlEVMYPPPYLDNEKSNGTHHI-VKGKHLLCPSPLFPGPSKPFW E VLVGGVLACY 
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LTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPiRDSAFSM 

ESIDDYVNVPIESGESAEASLDGSREYVNVSQELHPG AAKTEPAALSSQEAEEVEEEGAP 

DYENLQELN (SEQ ID NO: 223) 

10249 In some embodiments, the anti-CD19 CAR provided herein may comprise or consist of 

anamino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 223.  

[02501 An exemplary bicistronic anti-CD19 CAR and anti-CD19 CAR "CAR1-inker-CAR2" or 

"LAT-CAR" or"19ALA-CART" polynucleotide sequence is shown below. (CAR]; furin/P2A 

linker; CAR2).  

ATG(G4(TTCGGAT4 TCTTGGTTATTTTT4GTAG((GATTTTGAAAGGAGTCCAATGTA(GTCG 

AGAACA4AAACTCITCTCA(4AGA(7(G.AGTC ATA TT4A4ATG4CA(AA4CCCT(7TCTT 

TATCTGCG4GTTTGAG ATCG4 GTTACIA AGiTTCCiGGTA;TO4AGGTAT TGTA 

GTA'TT4A TTGG7ATCA A4CAA4GCCGGATGG4CAGTCAAATTATT4A TTTATCATACAT 

C(T(4TTA(,4CATGATCAA7.TTA4tGCGG4CGCC TTJ TT 

CJTTTGC7A7 1ATCITAAf TCTGAGCAUAGAAGA AITAGC7 1ACCTACTTTGTCAGCAAGG7JAAT 

ACC7TGCA A1 CACG7TTGGAGi GGGGCC A ACGAG ATACAGG7 IAGTCG AGTGGT 

TCTGGTA AGC7CCGCAGCGGAAACGTTC ACTIAA AGGAGACCTT4AA T ACAAGAGTCT 

GGCCC( GCT7/AGTGCCCCCTTICTC AA TCTTTGT CTGT T AC ATGC A(CGTCTCGGGG7 AT 

CTTTACCAGACTATGGGG( IA!TCTGGAACGCAACCCCCACGAA A AGGGCTCGAATT IC 

TGGGAGIAATCGGGGTTCTGA AIACT ACA TAT1 AC ATTCTCCGT 11A4A ATCTCGA ATTG A 

ATCA TAA 44GA 4TTCAAGAGT'CAAGTCT 114AAA(ATA CCTTTGCAAC4 AAA 

ACTG CA 1111 AT A TTGTGCA IAACAT TAT AC IA CGAGA1 TCAATGGA7 ATTG 

GGGC iACGGACT TCTGCA CCCGIACT(CGAGACCAC CC C CCCGC CCCIA4GGCCTCCC4 

C4CC TGCCCC CAC A 4TCCCCCCCACCCTCACCTGAGGACCTGCAAGCT TCAGCC C 

GCTGCCGGACGGAGCCTGCCA AACCAGGGCCGACT ICTCCCTCA CATTI ACATTTGG~ 

GCCCCTICTGGCTG I IACCCCCGGAGTCCTGCC TCTGTCCCTGGTGA~i TC4CA4CTGTACTGT 

AAGAGGGCGCAGAAAGAAG1CCTCT ACATC ICAAG4CC CCCTT ]IATGAGACCCGCAG 

ACAACCCAGGACGGAAGACGATC4GC'TGC4GCCCTGA]CGGAGGAGGACGGCGGCT 

CGAACTGGAI41:TCAGGGTGAAGTTCAGCAGCGACCCACG4CCCCCCT ATcCAC 

GGCCACGAACCAGCTGT ACAACGACTG'CAACCTCGCAG4 AAAAAIATGACCTGCT 

GGA4CAAGAGGAGGGCAGGGACCCTGAGATGGGCGCAGCCT AGAAGAAAGAACCCC 
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CAGGAAGGCCTCTACAACGAACTGCAGAAGGACAAGATGGCCGAIGGCC7ACAGCGAGAT 

CGGCITGAA4GGCG. GAGA AGGAGGGGA14GGGACA TGA4CGGCCTGIACCAGGGACTC 

TCCACAGCCACCAAGGACA CCTI ACGA TGCCCTGCACA TGCAGGCTCT1GCCCCCT AGA AG 

GAAGAGA AGAGGCTCTGGI4CCCCCGATCCT TGGGGAIAGCGGCGCT4CC--ICTTCTC 

CCTGCTCAAGCAGGCTGGCGATGTGGAGGAGA4CCCCGGCCCCGGATCCATGGAGTT 

TGGCCTGAGCTGGCTGT'TCCTGGTGGCCATCCTCAAGGGCGTGCAGTGCTCCAGGGA 

CTACAAAGACGATGACGACAAGGACATCCAGATGACCCAGACCACAAGCAGCCTGA 

GCGCTTCCCTCGGCGACAGGGTGACCATCTCCTGTAGAGCCTCCCAAGACATCTCCA 

AGTACCTGAACTGGTATCAGCAGAAACCCGACGGCACCGTGAAGCTGCTGATCTAC 

CACACCAGCAGGCTGCATTCCGGCGTGCCCTCCAGATTTTCCGGCAGCGGCTCTGGT 

ACCGACTACAGCCTCACCATCAGCAACTTAGAACAGGAGGACATCGCCACATATTT 

CTGCCAACAGGGAAACACACTCCCCTATACCTTCGGCGGCACACAAAGTTAGAAA 

TCACCGGCTCCACATCCGGCAGCGGAAAACCTGGTTCTGGCGAGGGCAGCACCAAG 

CJGCGAAGTGAACTGCAGGAAAGCGGACCTGGACTGGTCGCTCCCAGCCAGAGCCT 

CAGCGTGACCTGTACAGTiAGCGGC(iT(iAGCCT(iCCTGATT ACGGCGTGAGCT(GiA 

TTAGACAGCCTCCA(GiAA(iGGCTTA(GAATGGCTCG(iCGTGATTTGGGGCAGCG(IAG 

A(>ACCTA CTA ATAACA(iCGCCCTGAAGAGCAGGCTCACCATTATCA AGGACAACAG 

.CAA ATC'CCAGGF('TC'TTCC(.TG;A AG;A TGA AAGCC'TCC(AGiA(CGACG'AC.ACCGCC(.ATC'T 

,A CT ACTGCGCC;'(AAGC(ACTAC'TA TTATGG-'(CGGC(TCC'(TACGCCi'(ATGG-'AC.TAC'TGGGGi~(CC 

AGG(iCACCAGCGTGiACAGTGTCTAGAATCGAAGTGATGTACCCTCCACCTTA(CTGG 

A CAACGAGAAGTCCAACGGiCA CCATCATCCACGTGA AGGGiCA AGCACCTGTGTCCT 

TCT CCACTGTTCCCCG(iACCTA(iCAA(GCCTTTCTGGGTGCTCGT TGTTGTTGGCGGC(G 

GACA AGCTACCCcTCGACCA G-CCTGA C-CT''G-CTCCTAT TCCTA AGAA GC CCTC(IA 

G CCTCTCG''--('(F(i((GCGGAGCC'AT'AGAAC.A]ATAACzAAAGA TAGCG(ACGCG~-CC'A 

CCTGGTTrGCT'GCCTIGATAGCACACCAGCCACATICTACAGCCGCTICCTIAGTCTCC 
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TGCTCTGAGCACACCTGGCATCAGAGACAGCGCCTTCAGCATGGAATCCA TCGACG 

ACTACGTGAACGTGCCCGAGTCTGGCGAA TCTGCCGAAGCCTCTCTTGACGGCAGCC 

GCGAGTATGTGAACGTGTCCCAAGAACTGCATCCCGGCGCTGCCAAAACAGAACCT 

GCTGCTCTGTCTAGCCAAGAGGCCGAGGAAGTGGAAGAAGAAGGCGCCCCTGACTA 

CGAGA ,ACC'TGCAAGACT'G AAC'TGA (SEQ ID NO: 224) 

[02511 In some embodiments, the anti-CD19 CAR provided herein is encoded by a 

polynucleotide sequence comprising or consisting of an nucleic acid sequence having at least 

90%, 91%, 92%, 93%, 94%,95%, 96%,97%, 98%, 99% or 100% identity with the nucleic acid 

sequence of SEQ ID NO: 224.  

[02521 An exemplary anti-CD19 CAR,"CAR","CD19BBz", "2nd generation CD19 CAR' or 

"2G CD19 CAR" amino acid sequence is shown below. (CD8agnalpepte2 CD19 scFv 

(FMC63), CDSa hinge, CD8a transmembrane domain. 4-1BB signalingdomain, CD3z 

signaling domain 

GSMfGLSWLFLVAILKGVOCSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWY 

QQKPDGTVKLI[YHTSRLSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNT 
LPYTFGGGTKLEII'GSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSL SVTCTVS 

GVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLII][KDNSKSQVFLK 

MNSLQ'I'DDTAIYYCAKIYYYG(GSYAMDYWGQTI'SV'I'VLETTI'PAPRPPTPAPTIASQ 

PLSLRiPEACRPAAGGAVIITRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRIKLL 

YIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKI&S4IAPAYQOGQNQLYN 

ELNLGRREEYDVLDKRRGIRDPLMGGKPRRKNPQEGLYNLKDKMAE AYSEJGMKGERRR 

GKGHDGLYQGLSIAIK TDTYDALIMQALPPR (SEQ ID NO:225) 

[0253 In some embodiments, the anti-CD19 CAR provided herein may comprise or consist of 

anaminoaci sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 225.  

[02541 An exemplary anti-CD19 CAR "CAR2" or "CD19 CAP"amino acid sequence is shown 

below. (gG sigalpeptide, CD19 scFv (FMC63), CD28 hinge, CD28 transmembrane domain, 

LA Tsignaling domain (ith K52R mutation) 

GSME'FGLW L VA ILKGVQ CSRDIQMTQTTSSLSASLGDRVTISCPASQDISKYLNWYQQKPD 
GTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLE 

ITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKG 

LEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLIMNSLQTDDTAIYYCAKHYYYGGSYAMD 
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YWGQGTSVTVSRIE71YPPPYLDNE'KSNGIITHVKGKHLCPSPLFPG PSKPFWVLVVVGGVLAC 

YS LLVTA I\IF VHCRL PEDTESDSLYPGIQFRRPHTVAPWVPPAYPPVTSYPPLEQPD 

LLPIPREPQRLGGSIRTPESSRRDEDGANEVASYENEGASGIRGAQAGWGVWGPSWTLT/PVSLP 
RE/PACEDADEDEDDYJINPGYLVLPDDTPATTAASAASTGIRDEAFSES1ZIDDNVFF 
SGE'SAIEAELDGSREYVNVSO/ELTPGAAKTEPAALSSQEAEEVEEEGAPDYEV NL'QELNTP (SEQ 

1 NO: 71) 

[0255] In some embodiments, the anti-CD19 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the armino acid sequence of SEQ ID NO: 71 

[0256] An exemplary anti-CD9 CAR"CAR2" or"CD19 CAR" amino acid sequence is shown 

below. (IgG signal peptide, CD19 seFv (FMC(63), CD28 hige, CD28 transmembrane domain, 

LA T signaling domain (with K52R mutation) 

MEROEWARL VA ILKGVQSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGT 

VKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEIT 

GSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLE 

WLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYW 

GQGTSVTVSRIEVMYPPPYLDNEKSNGTIH1VKGKHLPSPLFPGPSKPWVLVVVGGVLAOYS 

LLVTVAPI I WV HTHRL ROEDETEDLYRIQRRJP TV ARPPPAYPPVTDEPLQPDLL 
PIRSPQPLGGSRTPESSRRDSDGANSASYENGAEGIAQAGWGVWGPSWI/7TRRT L PP 

RACEDADED'EDDHNPGYLNVVLPDETATS TTAAPSAALSET PGIRDSAFSM'ESiDDYV7NVPESG 
EAAELDOSDREYNVSLE (SEQ ID 
NO: 100) 

[0257] In some embodiments, the anti-CD19 CAR provided herein may comprise or consist of 

anamino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 100.  

[02581 An exemplary anti-CD19 CAR "CAR2" or "CD19 CAR" polynucleotide sequence is 

shown below. (igGgnalet idCD19 sFv (FMC63), CD28 hinge, CD28 transmembrane 

domain IA Tsignaling domain (with K52R mutation) 

GGATCCATGGAGTTTGGCCTG(AGCTGGC.TGTTCCTGGTGGCCATCOCTAGGGCGTGCAGTGCT 
CCA(GGGACATCCAGA'TGACrCAGACACAAGCAGC0TGAGGCTTC1CCTCGACAGGGTGAO 
OAT01001TGTAGAGCC0T100CAAGACIAT CGAGAAC0GGACAGAAAACC OGAC 
GGACGGAAGTGCTGATICTAOCAACCAGCAGGOGCATTGGGTG001CCTCCAGAT.1T T 
CCG'OCAGCGGCTTGGTACGAOCTACAGCCTCAATAGAACTAGAAOAGAGGACATCGC 
CACATPAT ',T, T CTGCAAGAACA-ATCCTTCTTCGGCGAAAG AA 

AT ACG CCTGCGGA CCTGToQ(o'fCToGC0/"TOAGGGCA Gu-C G1 7 'ACAGGGCGAAG 

TG(3AAG(3TCAGGAAAGC0GAO00TGGACTG(TC(TCCAGOGAOAGO0TCAGCGT1GACCGTAC 
AGTGAGCGGOGTGAGCTGCCTGATTACGGCGTGAGCTGGATTGACAGCTCCAGGAAGGGC 
TTAG, TAATGGCTCGGCGTGATTTGOGGGCAGAGACAACCTACTATAAOAGOGCCCTGAAGAGCA 

GOTCACOATTATCAAGAAAAGATCCCAG1 0TTC GAGAMCAGCCTCAGAC 
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CGACGACACCCCCATCIACTACTGCGCCAAGCACTACTATTAT G C GC CGCCATGGAC 

TACTGGGCCAGGGCCACCCTGACAGTTCTAGAATC'GAAGTG ATGTACCCTCCACCTTACC 
T GGACAAC GAGAAG TC CAACGGC AC CAT CAT CCAC G TGAA GGGCAAGCACCTGT- GTCCTT-CTCC 
ACTGT T CCCCGGACCTAGCAAGCCT TTCTGGGTCT CG T TGT GG 
TACAGC("~TC GTTACCGTGGCCTT CAT CAT CIT TTCTG ACTGCCACAGACTCCCGGCA 
GCTACGATAGCACC.A.GCAGCGATTCT.CTGTA(CCCCAGAGGATrnCAGTTC/AGACGGCCT CATAC 
AGTGC T~ CTGGCCTCC.TGC.TTACCCTCC TGTGDCAMGCTACC.ACCTCTGAGCCAGCCT GAC 

CGCGCCT TT'CCTAGA AGCCCCACCTTCGGCGGCACCATAAACACCTAGCAGCAGAA 
GAGATAG2CGAC G'GGCCAATAGC(''GC'CAG CTACGAAAATGAAGGCGCCT CT'GGCAT TAGAGG 
CGCCCAAGCT GGATGGGGAGTT"' TCG C TAGACCTCCACAACTGCCCCTGTG CT CTCCT 
CCTGAACTGCCTGCGAAGAT GCCGAC ACCGAGGATGACTAT CACAACCC TGGCTACCTGG 
TGGTGCTGCC TGATAGCACACAC -7,CCAnTCTACAGCCGCT CCTAGTGCTCCTGCT-AGCAC 
ACCTGGCAT GAGACAGCC CGCAnT' GGAAT CCAT CGACGAC T ACGGAACGTCCCGAG 
TCTGCGCAATC'TCCCGA/GCCT C C'T 1TACGGCAG C CGCGAGTATCTGAACCTCTCCCAGAMC 
TGCATCCCCGGCCTCCAAACAGAACCTGCTGCTCTTCTACCAGAGGCCGAGAAGT GGA 
AGAA.GMA.GGCGCCCCTGACTACGAGAACCTGCAAGAGCTGAACTGATGAGTCGAC (SEQ ID 
NO: 72) 

[0259] In some embodiments, the anti-CD19 CAR provided herein is encoded by a 

polynucleotide sequence comprising or consisting of an nucleic acid sequence having at least 

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the nucleic acid 

sequence of SEQ I) NO: 72.  

[02601 An exemplary anti-CD19 CAR"CAR2" or-"CD19 CAR'polynucleotide sequence is 

shown below. (gG signal peptide, CD19 scFv (FMC63), CD28 hinge, CD28 transmembrane 

domain, LA Tsignaling domain (with K52R Mutain) 

A.TGGATTGCCTGACGGCTGTTCCTGGTGCCATCCTCAAGGCGTCGCAGTGCTCCAG 
ACATCCAGATGC"CAGACCAC.AAGCAGCCTGAGCTTCCTCCGCGACAGGGTGACCATCTC 
CTGTAGAGCCTC CAAGACATCTCCAAGTACC1GAACTGTACCAGCAGAACCCGACGCACC 
GTGAAGCTGCTGTCTACCACACCACAGG-CTGCATTCCGGCGTGCCCTICCAGATTTlTCCGGCA 
GCGGC'TCGGA CGACACAGCCTCACCAGCAACTTAGAACACGACGACATCGCCACATA.  
T TTCTGCCAAAGGGAACAACAACACTCCCCA TACCrT-TCGGC GG C GGCACAAATTAGAAATCACC 
GGCT CCACATCCGG'CAGCGAAAACCT GG ITT CIT C GAGGGCAGCACCAAGGGCGAAGTGAAGC 
T--' GCAGGAAAGGGACCIT G GACT G G IT, C-G,C CACGGC T AGTGACT GTCG TT GAG 

CG'G T GACC CCCT CAT TACGCGIT GACTGGAT'TAGACAGCC CCCGAGGAAGGGC TAGAA 
TGGCTCGGCGTGATTTGGGGCAGCG.AACAACCTACTAAACAGCCCCC.TGAAGAGCAGGCTCA 
CCATTATCAAGGACAAAGAACACCAATCCCCACICTGCCAAGATGAACAGCCTCCAGACCGACGA 

CAC CG C CA TCTACTCGCAGTACACTATATGCGCT CCTPACGCCAn TG -- 1 .1 -- _'_GACTACTGG 
GGCCAGGGCACCAGCIT'GACATTCCTAGAACLJGGT GATGTACCCT'CCACC TTACC'TGGACA 
ACGAGAAGTCCAACGCCACCATCATC~CCTAAGGGC.AAGCACCTGTGTCCTTCT'CCACTGTT 
CCCGGACCTACCAAGCCTTTCTGIGGTGC T.ICT.GTTGGCCGIGTGCTGCCTGTTACAGC 

CT I GG TAC'CGTGGCC-T TCAT CAT CT TTTGGGTGCrACTCAAATCCGACACGS 

TAGCACCAGCAGCCATICCTCTACCCCAAGCATCCAGTTACACGGC'TCATACAGTGC 
TCCCTCGCCTCCTGCTTACCCTCCTGTACAAGCTACCCACCTCTGACCCAGCCGACCTGCTG 
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CCTACTCCAGAGCCCTCAGCCTCCGGCGGCACCATAGAACACCTA-G CAGCAGAIAGAA 
GCGAGGCGCCAATAGCG T GGCAGCTACGAAAA T GAAGGCOGT CTC GC'A IT TA-AG-GCG0CA 
AGOTGGAO GT T-- TGGGGACC AGCTGGACAAGAOCTGACCT GTGTCT CT GCCTCCTGAA 
CCT GOCT GCGAATGAGAG 0GAO GAOGAGGAT' GAC TAT CACAACCCT GGTACO T GGT GG T GC 
T'GCCA CACAuC0CAGCACCAT CAGCCGCT CCTAGT GCT CCT GCf T CT GAGCACACC T GG 
OATOCAGAOAOAGCTTCAGCATGGAATCOCATOCGACGACTACGTGAArCGT GC00GAGT CTrGGC 
GAAT C T GCCGAAGCC7 CT C T T GACGGCAGC CGAG TAT GT GAACGT GTCCAAGAACTGATC 
CCGGCGCT GrAAAACAGAACC ICT' C T TOTACAAGAGGCCAGA AGTCGAAOAAOA 
AGGCGCCCCTGAOTAOGAGAACCTGCMAGCTGAACTGATGAGTCGAC(SEQ ID NO: 
10 1) 
[0261] In some embodiments, the anti-CD19 CAR provided herein is encoded by a 

polynucleotide sequence comprising or consisting of an nucleic acid sequence having at least 

90%, 91%, 92%, 93%, 94%, 950, 96%, 97% N98%, 99% or 100% identity with the nucleic acid 

sequence of SEQ ID NO: 101 

[0262] A. Other Exemplary First CARs of the Disclosure 

[02631 An exemplary anti-CD19 CAR 

[0264]GSMEFGLJWLLAILKGVQCSRDIQMQTSSLSASLGDRV7SCRASQDISKYLNWY 

QQKPD)GTVK L LIYIITSRLJISG7VSSGSGSGTDYSLZISNEQEiDIATYFCQQGNTiLPYTFGG 

G7KLEiTGSTSG7SGKPGSGEIGS7KGEVKLJQSGPGLVAPSQSLSVTTVSGSLPD)YGVSWIRQ 

PPR/KGLEWLGVWSETYYSALKSRLTHiKDNASKSVLKMN~SQTD)7AYYCAKHYYYGG 

SYADYW4(GGSVTVLbETTi PJPPPTPAPJ7ASQLfSIRPEACRPlAAGGAVHTIRGLDF ACIJ 

YIWAPLAGCVLLSLVI7lYCKGRKKLLYIKQPFMRPVQlTTQEEDGCCRIFPEEEGGC( 

E§L)IRVKFSRSAAAiYQQGQNQLYNELLNLGRREfIEYDVLD)KRRGRDPE)MIGGKPRRKNPOEG7 

LYNEL~QAKDK /4YSIGKEIRRRGK(DGLYQGLS AKDYDL'HM11QALPPR (SEQ ID 

NO: 309) 

[0265 In some embodiments, the anti-CD19 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 309.  

102661 B. Other Exemplary Second CARs 

[02671 An exemplary anti-CD22-LAT CAR 

[02681 GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTC 

ISGDSVSSNSVANWIROQSPSRGiLEWLGiRTIYYRSTW NYNDYAVSMKSRJITINP)DTlNKN 

QFSLQL-.NSVTPEDTIAVYYC-AREVTGD)LEDAFDIW(-,GGTMVTV"SSGG-GGSGGGGSGGG 

GSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLOSGVP 

SRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGOGTKLEIKSRIEVMYPPPYLD 
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NEKSN(iTlll-VKGKI-LCPSPLFPGPSKPFWVLVVV TGGVLACYSLLVT VAFIIFWVHC-IRL 

PGSYDST'SSDSLYPRGIQFKRPHTIV-APWPP,'3AYPPV'TSYPPLSQP)DLLPIPRSPQPLGGSHRTl 

PSSRRDSDGANSVASY-ENEGAjSGILRG AQAGWNGVWGP:SWTIRL'TPVSLP)PEP:ACEDAD)EDI 

EDDY-HNPYGYLV VLPDSTPATSTAAPSA P ALSTPGIRDSAFSMESIDDYVNVPESGESAEA 

SLDGSREY-VNVSQELHPGAAK-TEPAALSSQEAEEVEEEGAPDY-ENLQELN (SEQ ID) NO: 

300) 

[0269 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 300.  

[02701 An exemplary anti-CD22-LAT-K52R CAR 

[0271] CMALPVTAl-PAlIAARPDXKDDDDKQVQLQQSGPG.lXPSQILSLE 

AISGiDSVSSNSVAWNRQSPSRGTL RTYYRSTXWNDYAVSMKSRITNIPDTNKN 

QFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGOGTMVTVSSGGCCGGSGGGGSGGCG 

GZSDIQMIIQSPSSLSASVGDRVTITCRASQTIWSLNWYRQRPGEAPNLIJYAASSLQSGXP 

SRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQiTKLEIKSRIFVMYPPPYL-D 

NEKSNGTIH IVKGKIILCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRL 

PGSYDSTSSDSLYPRGJOFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPOPLGGSHRT 

PSSRRDSDGANSVASYENEGASGIRGAQAGWG'VGPSWTRLTPVSLPPEPACEDADED 

EDDYIJNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGFESAEA 

SLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN (SEQ ID NO: 

301) 

[0272] In some enbodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%, 91%,92%,93%, 94%,95% 96%,97%,98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 301.  

102731 An exemplary anti-CD22-LAT-K233R CAR 

[02741 iSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSOTLSLTC 

AISGDSVSSNSVAWNWIROSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKN 

OFSLOLNSVI'PEDTAVYYCAREVI'GDLEDAFDIWGQGTMVI'VSSGQG(iSGGG(IiSG(iG 

G3SDIQMIOSP3SSLSAS-VG DRVT111ITCRASOTIIWSYLNWYRORPG(EAP3NLLIYAASSLOSGV\,P 

SRFSGIRG SGTDFTILTFISSLOAEDFATlYYCQQSYSIPOT'FGOGTrlKLEIKSRLEVMYPPYLD 

NEKSNGTIIWKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRL 
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PGSYDSTSSDSLYPRGIQFKRPI-ITVAPWPIPAYPPV'TSYPPLSQPDLLPIPRSPQPLGGSI-RT 

PSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADED 

EDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEA 

SLDGSREYVNVSQELHPG AARTEP)AALSSQE-AEEVEEEGAPDYENLQELN (SEQ ID NO: 

3 02) 

[02751 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

anaminoacid sequence having at least 90%,91%,92%,93%,94%, 95%, 96%,97%, 98%,99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 302.  

[02761 An exemplary anti-CD22-LAT-K52R-K233R CAR 

[02771 GS IALPVTALLLPLALLLHAARPDYKDDDDKQVOLOQSGPGMVKPSOTLSLTC 

AISGDSVSSNSVAVNWIRQSPSRGLEENTiRTYYRSVYNDYAVSMKSRITINPDTNKN 

Q2SLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTIMVTVSSGGSGGGGSGGG 
GSDIQMIQSPSSLSASVGDR-VTITCR-ASOTIWSYLNWYRQRPGEAPNIIJYAASSLOSGVP 

SRFSGRGSGTDFTLITISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEN' IYPPPYLD 

NEKSNGTJJHVKGKLCPSPLFPGPSKPFWVLVVVGGVLACYSILVTVAFfFWVVHCHRL 

PGSYDSTSSDSLYPRGIOFRRPI-ITVAPWPPAYPPVTSYPPLSQPDIILPIPRSPQPLGGSHRT 

PSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADED 

EDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEA 

SLDGSREYVNVSQELHPGAARTEPAALSSOEAEEVEEEGAPDYENLQELN (SEQ ID NO: 

303) 

[0278] In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an aminoacid sequence having at least 90%N, 91%, 92%, 93%,94%,95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 303.  

[02791 An exemplary anti-CD22-LAT-K52R-G160E CAR 

[02801 GSMALPVT ALLLPLALLLHAARIPDYKDDDDKOVOLQQSGPGMVKPSQTLSLTC 

AISGDSVSSNSVAWNW[ROSPSRGLEWLGRTYYRSTWYNDYAVSlIKSRI1'INPDTNKN 

OFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGG 

(iSDIQMIOSPSSLSASVGDRVTITCRASQ'IWSYLNWYRORPGEAPNLLIYAASSLOSGVP 

SRFSG RG!SGTDFTrLTIISSLOAEDFATINYYC'QQSYSIPQT'IFGOGT -KLEIKSRIEVMYlAPPPYLD 

NEKSNGTIIHVKGKHJLCPSPLFPGPSKPFWVLVVV TGGVLACYSLLVT VAFIIFWVHC-IRL 

PGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH-RT 
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PSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRL TPVSLPPEPACEDADED 

EDDYHNPEYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEA 

SLDGSREY-VNVSQELHPGAAK-TEPA ALSSQE AEEVEEEGAPDY-ENLQELN (SEQ ID) NO: 

304) 

[0281 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an aminoacsequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 304.  

[02821 An exemplary anti-CD22-LAT-K52R-K233R-GI60E CAR 

[02831 GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTC 

AISGDSVSSNSVAWNWIROSPSRGLEWLGRTYYRSTWY NDYAVSMKSRITINPDTNKN 

QFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMTVSSGGCCGSGGGGSGG 

GZSDIQtIIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEARiNLJYAASSLQSGVP 

SRFSGRGSGTDFTLTISSLQAEDF ATYYCQOSYSIPOTFGQGTKLEIKSRIEVYPTPPYLD 

NEKSNGTJI{VKGKHICPSPLFPGPSKPFWLN'WVGG-VLACYSLLVTVAFHFNHCHRL 

PGSYDSTSSDSLYPRGIFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPOPLGGSIIRT 

PSSRRDSDGANSVASYENEGASGIRGAQAGWG'VGPSWTRLTPVSLPPEPACEDADED 

EDDYHNPEYLVVLPDSTPATSTA APSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEA 

SLDGSREYVNVSQELHPGAAR TEPAALSSQEAEEVEEEGAPDYENLQELN (SEQ ID NO: 

305) 

[0284] In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 305.  

102851 An exemplary anti-CD22-HiAff-LAT CAR 

[02861GSALPLLPLALLLHiAIRPDYKDDDKQVQLQOSGPGLVKPSQThLLSGD 

Sf'SSvS4AWJVWIRQSPSG?(LEWLGRTYYISKWYNDYAVSVKSRiTLVIPDTiSKNQFSLQLNSVTP 

EDT)§AVYYCRVTGDL)EDAFDIWGGIVTVnSSGGGG(SDIOMTWSPSSLASVGDRV7IITCR A 

QSYSIPTFGGTKLELKSRIEVMYPPPYLDNEKSNGTfIl-VKGKHLCPSPLFIPGPSKPFWV 

LVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPA 

YPiPVTSYPPLSQPDLLI:PRSPQPLG(GSHRTPSSRRDSDGANSVASYENEGASGLIRGAQAG 

WGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALS 
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TPGIIRDSAFSMESIDDY'VNVPESGESAEASLDGSREYVNVSQEL-PGAAKTEPAALSSQE 

AEEVEEEGAPDYENLQELN (SEQ ID NO: 306) 

[02871 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an aminoacsequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 306.  

[02881 An exemplary anti-CD19-LAT CAR 

[02891 GSMEFGLSWLFLVAILKGVQCSRDYKDDDDKDIQMTQTTSSLSASLGDRVTISCR 

ASODISKYLNWYOOKPDGTVKLLIYHTSRLHSGVUPSRFSGSGSGTDYSLTISNIEOEDIA 

-TYFCQQGNTLP3YT-FGGGT'KLEI'TGSTSGSGKP3GSGEGS'TKGEVKLQESGPGLV-APlSQSLS 

VTCTVSGVSLPDYGVSW'jIROPPRKGLEWLGVIWGSETTYYNSALKSRLTITIKDNSKSOVF 

LKtNSTQTDDTAYYCAKHYYYGGSYAIDYWCTV GTSVTVSRIEVMYPPPYLDNEKSN 

GTIlIVKGKHLCPSPLFPGPSKPFW\RTVTVGGYACYSLLVTAFIIFWEVTCHRLPGSYD 

STSSDSLYPRGIOFRRPHTVAPWPPAYPPVTSYPPLSOPDLLPIPRSPQPLGGSHRTPSSRR 

DSDGANSVASYENEGASGIRGAQAGWGVWVGPSWTIRLTPVSLPPEPACEDADEDEDDY 

HNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGFESAEASLDGS 

REYVNVSQELIIPGAAKTEPAALSSOEAEEVEEEGAPDYENLQELN (SEQ ID NO: 307) 

[0290] In some embodiments, the anti-CD19 CAR provided herein may comprise or consist of 

an amino acid sequence havingatleast90%,91%, 92%, 93%, 94%,95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 307.  

[0291] An exemplary anti-CD22-SAff-LAT CAR 

[0292]GSMALPVTAL LLPLALLLJ1A RPDYKDI)DKQVQLQQSGPGLVKPSQTISLiCAISGD 

SVSSNAXAAWNWJRQSPSRGL1WILRTYRSKWYNDJ)YAVSVKSR17ITIND7KNQIS'LQLNSVTP 

LED IAVYYCARVGDLDAJDIWGGIIVVTVSSGGGGSDIQMTOSPSSLS ASVGDRVIVTCR A 

SQIWSYLNWYQORPGKA1NLIAASSLOSGViPSRFSGRJGSGTDFLIJSSIQ111)1AiYYCQ 

OSYSIPQITFG.7QGiKLLIKS-YIPY'LDNEKSNGIYiHVKGKHLICPSLFI(ISKPFWVLV 

VVGGVL1ACYSLLVTVFII-7WVHCHIRJLPG-SYSSSDSYGIQ.FRRI-IPTV4PWPAYIPVISY 

PPLSPDPIiPSPQ~LGShRPSSRDSDGASV4SYENEGASIRGAQAGWGVWGPSWTI 

RLTPVSPPEPCEAD)ED)EDDYHNPGYLVVLPDSTPA TS AAPSAAiLSi PGIRD4SAIES 

DDYVVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEGAPDYENLOE 

LIN(SEQ ID NO: 308) 
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[0293 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 308.  

102941 Cleavage sequences 

[02951 Cleavage sequences can be used to create linked- or co-expression of genes in the 

constructs provided in the present disclosure. For example, cleavage sequences could be used to 

co-express genes (e.g. CAR1 and CAR2) by linking open reading frames to form a single cistron 

(e.g. bicistronic CAR). In some aspects, cleavage sequences can comprise 2A self-cleaving 

peptide sequence elements. Exemplary 2A self-cleaving peptide sequence elements include but 

are not limited to T2A, P2A, E2A and F2A. In some embodiments, the cleavagesequence 

comprises a P2A sequence. In some embodiments, a cleavage sequence can comprise a furin 

cleavage peptide. In some embodiments, a cleavage sequence can comprise a furin cleavage 

peptide and a P2A sequence.  

[0296 In some embodiments, P2A comprises or consists of anamino acid sequence having at 

least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino 

acid sequence of GSGATNFSLLKQ AGDVEENPGP (SEQ ID NO: 73).  

[0297] In some embodiments, P2A comprises or consists of an amino acid sequence having at 

least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97o, 98%, 99% or 100% identity with the anno 

acid sequence of GSGATNFSLLKQAGDVEENPGP (SEQ ID NO: 74).  

[0298] In some embodiments, T2A comprises or consists of an amino acid sequence having at 

least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino 

acid sequence of GSGEGRGSLLTCGDVEENPGP (SEQ ID NO: 75).  

10299] In some embodiments, E2A comprises or consists of an amino acid sequence having at 

least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino 

acid sequence of GSGQCTNYALLKLAGDVESNPGP (SEQ ID NO: 76).  

[0300 In some embodiments, F2A comprises or consists of an amino acid sequence having at 

least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino 

acid sequence of GSGVKQTLNFDLLKLAGDVESNPGP (SEQ ID NO: 77).  

10301] In some embodiments, a furin cleavage peptide comprises or consists of an amino acid 

sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% 

identity with the amino acid sequence of RKRRGSGTPDPW (SEQ ID NO: 78).  
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[03021 In some embodiments, a cleavage sequence comprises or consists of an amino acid 

sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% 

identity with the amino acid sequence of 

RKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGP (SEQ ID NO: 79).  

[0303] In some embodiments, the CARs described herein can be under the control of an 

inducible promoter for gene transcription. In some embodiments, the inducible promoter is an 

EFla promoter. In some embodiments, the inducible promoter is a PGK promoter.  

iii) Exemplary Bicistronic CAR Constructs 

[0304] Exemplary sequences of constructs disclosed herein comprising an anti-CD22 CAR and 

an anti-CDI9 CAR areshown below.  

[0305] An exemplary bicistronic anti-CD22 CAR and anti-CD19 CAR "CARI-linker-CAR2"or 

"TAT-CAR" amino acid sequence is shown below (CAR; Furin/P2A linker; CAR2) 

ASATMALPVTALLLPLALLLHAARPQVQLQQSGGVKPSTSTCAISGDSVSSNSAAWNWI 

RQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKN SLQLNSVTPEDTiVYYCAREV 

TGDLEDAFDIWGQGTMVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQ 

RPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDETLTISSLQAEDfATYYCQQSYSIPQTFGQGT 
KLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCG 

VLLLSLVITLYCKRE GRKKLLY!?KQUMRVQTQDG)CSRP1EEEEGGCLIVK7FA 
DAPAYQQGQNQLYNELNLGRREEYDIVLDKRRGRDPEMGGKPRRKNPQEGLYNJELQKDKELIIEAYS 
EIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQ 
AGDVEENPGPGSMEFGLSWLFLVAILKGVQCSRDIQMTQTTSSLSASLGDRVTISCRASQDISK 

YLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLP 

YTFGGGTKLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGV 

SWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKH 

YYYGGSY TAMDYWGQGTSVTVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWV 

LVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPV 

TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPS 

WTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSME 

SIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQ 

ELN (SEQ ID NO: 80) 

[0306] In some embodiments, the bicistronic anti-CD22 CAR and anti-CD19 CAR provided 

herein may comprise or consist of an amino acid sequence having at least 90%, 91%, 92%, 93%, 

94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the anino acid sequence of SEQ ID 

NO: 80.  

10307] An exemplary bicistronic anti-CD22 CARM and anti-CD19 CAR "CAR1-linker-CAR2" or 

"LAT-CAR" or"ALA-CART" or "22X19 ALA-CART"or ALA-CART CD22BBz" or "CD22 
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2ndl Gen CAR + CD19-LATCAR" or "22X19LAT"amino acid sequence is shown below 

(CAR1; Furin/12A linked; CAR2).  

MALPVTALLLPLATLLHAARPQVLQQSGPGILVKPSQTL-TCAISGDSVSSNSAAWNWIRQSP 

SRGLEWLGRTEYRSKWYNDYAVSVKSRITINPDTSKNVQFSLDLSVTPE'DTAVYYCAREVTGDL 
EDA~ UfDIWG GGTVTVSSGGGG'OCSDIQMTTSPSL/SASVGRVTITCRAkSQTIWYLNWYQQRPGK 
APNLILIYAA/SSLQSGVPSPPSGRGSOTDT~ILTISSLGAE/ATYYOQQSYESIPQTPOQGTKLZI 
KLETTTPAPRPPTPAPTTASQPLSPAZRPPAAGGVHTRGLD ACDIYIWAPLAOTCVLLL 

SL VOCKRGRK/KLLYih'PFPRPVQOTTQEEDGCOSRPPEAEGG'COOEDifRVKPSRSADAPA 

YQQGQN(DLNE /LNLGRREIYDVLDKRRG'RDPEMGrGK/PRKPQGILYETQKDKMA/IAYSVEFIGM1 
KGERRRGKIIDLYQLTATD'TIYDAhMA'LPRRKRRGSGTPDPWGSGATNFSLLKQAGDV 

EENPGPGjSME GLSWL LVI. LKGVQCSRD IQMT QTT S IS LSAS LGDRVT I S CPAS QDI SKYLNW 
YQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGG .. TDYSLT SLEQEDIATYFCQGNTLPYTFG 

GGTKLEITGSTSGSGKPGSGEGSTKGEVKLQESPGLVAPSQSLSVTC'T V S 'SLPDYGVSWIR 
QPYRKGLEWJLVIWGO&IETVY1\TYYNSALKS LT IIKDNSKSQVFLKMNSL QTDD'TAIYYCAKHYYYG 
G iSYADYWCGQGTSVTVITEVMYPPP YL D NEKNIGTIIHVKGKHLCP S PLFPPSKPFW7VVV 

GGVLACYSL LVTVAFIIFWVH CHLPG SYDCSTSSDQLYPRGIQFRRPHTVAPWPPAYPPVTISYP 
PLSQPDTTLLPPRPQPLGGSHT o UPRRDDGANSVASYENEGASI:R(GAQAGWGVWGPSWTRL 

PVSL PPEPACEDADEDEDDYHNPGYLVVT.PDSTPATSTA/APSPA STPIRDSAFSMFSIDD 

YVNVPESCESAEASLDGSREYVVSQELLPCGAAKTEPALSSQEALEEEGAPDYENLQELN 

(SEQ ID NO: 104) 

[0308 In some embodiments, the bicistronic anti-CD22 CAR and anti-CD19 CAR provided 

herein may comprise or consist of an amino acid sequence having at least 90%, 91%, 92%, 93%, 

94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the anino acid sequence of SEQ ID 

NO: 104.  

[0309] An exemplary bicistronic anti-CD22 CAR and anti-CD19 CAR "CAR-linker-CAR2"or 

"LAT-CAR"polynucleotide sequence is shown below. (CAR; furin/P2A linker;CAR2.  

GCOTAGCGoCACCTGGC TG~CCTCAGWCTCGTGCTCTTCCCTGOTGOTCCATG 
CTGCT AGACC -AGGTCATcCA7P/G'CGT c ACCAGC ACCC/OOCT 

GAG A CC AAGCGGCTTAA0CAGC /kGCCTGGAACTGGATC 
AACAGAGuri CCCGCAGAGGCCGAA TGCTGCGCOO(7 C~TACTOCGGOCCA/AGTCGTkA 
AC'GATA'CGCGTOTCCGAAGTCCGGATCACCATCAACCCCACACCAGCAAGAACAGOTT 

OTCCCTGAGCT GAAAGGTACCCCTG'r'AGGACACCGCCGOTGTOAOCTAGOCAGAGTG 
A'CCGCGCCTAA TGCCT/O 'JOO'TCGCA/TTCGGGCCGC ACGCA0/cr?'CCG'TGTOT ACGO 
GAGGCGGCGGAAGCGCATCCAGATGACCCA AGG- TAC CTGGGCGGGGG 

CAGTGACCATCACCTGTCGGGCCGCAGICCT CTGGTCCTA'CCTG AATpTGGTATCAkGCAG 
COGGkCGCAGCPCCC T/kAkACCTC/kATOCT A]'&GOCGCC AC AGC T G?'c AGCACGCGTCCA/A 

C AGAT TCTOTOCACAGCTOCCAC"CG " C2T2T CACCC TGACATA T7CAG(T2T2CC CCGA 

GGC GCAC C CGCACG C CGA C TO/kGACCTT TOCGGCCGGGGkAC 
AGCOTOGAAATCCOAAGCTCAGACCAOC CCCC TAGCCCTOCOCCCTCCCCCAC 

TCG'CTCCOCOGCTOOCTCCTAGCCTGAkAGCTTGCAGCCCGCTCCGGAGGAGCTGTCCA 
T ACO/iGGGGAkTCGCT T CCCTGCGCA/TIT ACAkT TTGCCCCTCTGCTGGAkACC'TGCGGA/ 

GTCTCTCTTCCCTGTGATCAiC'YCTTGTAAAGGGCATACGAAGCTGTT A 
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TCTTCAAGCAGCCCTTTATGAGACCCGTGCAGACAACCCAGGACGAGACGCA[T'CAGCTGCAG 
GTTCCCTGAGGAGGAGGAGGGCGGCTCGGAACTGGATTCAGGGTGAAGTTCAGCAGGAGCGCC 
ACGCCCCCGCTTATCAACAGGGCCAGAACCAGCTGT ACAAC'GAGCTGAACTCC.GGCAAGAG 

AGGAGTTGACGTGCTGGACAAGAGGAGGGGCAGGGArCCCTG'AG TGG(CC AAGCC T AGA AG 
AAAGA ACCCCCAGGAAGCC'CT T AA ACG I AAC T -CAG4 A GAC A AG2A T GCCIGAGGCC TAC2 GC 
GA GA71T C G G CAT GzA AA G G C GA4,GA7!GzAGGAGGG.G,AAGGGACATGACGGCCTGTACCAGGGACTCT 

C(ACACCACCAAGGACACCTACGATGCCCTG(-CACATGCGGCTCTGCCCCCTAGAAGGAAGAG 
AAGAGGCTCTGGTACCCCCGATCCTTGGGGAAGCGGCGCTACCAACTTCTCCCTGCTCAAGCAG 
GCTGGCGATGTGGAGGAGAACCCCGGCCCCGGATCCATGGAGTTTGGCCTGAGCTGGCTGTTCC 

TGGTGGCCATCCTCAAGGGCGTGCAGTGCTCCAGGGACATCCAGATGACCCAGACCACAAGCAG 
CCTGAGCGCTTCCCTCGGCGACAGGGTGACCATCTCCTGTAGAGCCTCCCAAGACATCTCCAAG 
TACCTGAACTGGTACCAGCAGAAACCCGACGGCACCGTGAAGCTGCTGATCTACCACACCAGCA 
GGCTGCATTCCGGCGTGCCCTCCAGATTTTCCGGCAGCGGCTCTGGTACCGACTACAGCCTCAC 

CAT CAGCAACTTAGAACAG GAGGACATC G C GCACATATT'T'CTGCCZACAGGGAAACACACT C CCC 

TATACCTTCGGCGGCGGCACAAAGTTAGAAATCACCGGCTCCACATCCGGCAGCGGAAAACCTG 
GTTCTGGCGAGGGCAGCACCAAGGGCGAAGTGAAGCTGC.AGG.A-AAGCGGACCTGGACTGGTCGC 

TCCCAGCCAGAGCCTCAGCGTGACCTGTACAGTGAGCGGCGTGAGCCTGCCTGATTACGGCGTG 

AGCTGGATTAGACAGCCTCCCAGGAAGGGCTTAGAATGGCTCGGCGTGATTTGGGGCAGCGAGA 

CAACCTACTATAACAGCGCCCTGAAGAGCAGGCTCACCATTATCAAGGACAACAGCAAATCCCA 

GGTCTTCCTGAAGATGAACAGCCTCCAGACCGACGACACCGCCATCTACTACTGCGCCAAGCAC 
TACTATTATGGCGGCTCCTACGCCATGGACTACTGGGGCCAGGGCACCAGCGTGACAGTGTCTA 

GA2ITCGAAGT GATGTAC CC TCCAC CT'TACCTGGACAACGACAA C GGTC-PI'C CAC CAT CATCCA 
CGTGAAGGGCAAGCACCTGTGTCCTTCTCCACTGTTCCCCGGACCTAGCAAGCCTTTCTGGGTG 

CTCGTTTTGTTGGCGGCGTGCTGGCCTGTTACAGCCTGCTGGTTACCGTGGCCTTCATCATCT 
TTTGGGTGCACTGCCACAGACTGCCCGGCAGCTACGATAGCACCAGCAGCGATTCTCTGTACCC 

CAGAGGCATCCAGTTCAGACGGCCTCATACAGTGGCTCCCTGGCCTCCTGCTTACCCTCCTGTG 
ACAAGCTACCCACCTCTGAGCCAGCCTGACCTGCTGCCTATTCCTAGAAGCCCTCAGCCTCTCG 
GCGGCAGCCATAGAACACCT AGCAGCAGAAGAGATAGCGACGGCGCCAATAGCGTGGCCAGCTA 
CGAAAATGAAGGCGCCTCTGGCATTAGAGGCGCCCAAGCTGGATGGGGAGTTTGGGGACCTAGC 
TGGACAAGACTGACCCCTGTGTCTCTGCCTCCTGAACCTGCCTGCGAAGATGCCGACGAGGACG 

AGGATGACTATCACAACCCTGGCTACCTGGTGGTGCTGCCTGATAGCACACCAGCCACATCTAC 

AGCCGCTCCTAGTGCTCCTGCTCTGAGCACACCTGGCATCAGACAGCGCCTTCAGCATGGAA 
TCCATCGACGACTACGTGAACGTGCCCGAGTCTGGCGAATCTGCCGAAGCCTCTCTTGACGGCA 
GCCGCGACTATGTGAACGTGTCCCAAGAACTGCATCCCGGCGCTGCCAAAACAGAACCTGCTGC 
TCTTCTAGCCAGCAGAGGCC G &CGA TGCGGAAGAAGAAG G CGCCC CTGACTACCAGAACCTGCAA 

GAGCTGAACTGATGAGTCGAC (SEQ ID NO: 81) 

[0310] 1n some embodiments, the bicistronic anti-CD22 CAR and anti-CD19 CAR provided 

herein is encoded by a polynucleotide sequence comprising or consisting of an nucleic acid 

sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% 

identity with the nucleic acid sequence of SEQ ID NO: 81, 

[0311] In some embodiments, the bicistronic anti-CD22 CAR and anti-CD19 CAR provided 

herein may comprise or consist of an amino acid sequence having at least 90%, 91%, 92%, 93%, 
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94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the amino acid sequence of SEQ ID 

NO: 104.  

[03121 An exemplary bicistronic anti-CD22 CAR and anti-CD19 CAR "CAR1-linker-CAR2" or 

"LAT-CAR'polynucleotide sequence is shovn below. (CAR; furiin/P2A linker; CAR2).  

AGGTGAGCTCCAGCAGTCTGCCCCzAGGACTGGTCAACCT AGCCAGACCCTGAGCCTGACCTG 
CCCACs AGC><3GC'<3ACACCCGTGTCTr<'P CTAAAGC;CCCCiGACT CATCAACACCCCC 

AGCAGCAGCCTGGAATGGC TGGCCGGACTACTACCGGTCCAAGTGGTACACGACTAGCG 
TG AACC'- AC'GTCCCGGATCACCAT CACCACACCAGCAGAACCAGTTCTCCCTGCAGCT 

GAACA''C('CTTCGACATCG CCGC GACCATCGTCACCGTCTC2TAGCCAC/4CGCCC-AA 
CGCATCCAC'ATC;ACCCAGACSCCCTACCTC CC'GCGCAG'CCGCACAGAGTCACCAT 

GCAGAGGCTCCGGCACCGACTTCACCCTGACAATCAGTTCCC'TGAGGLCCGAGGACTTCGCCAC 
CTACT ACGCC AGCAGT CCS ACAGCAT 2CCC T CG' T T CC-7 T 'CCC CAC AACTIAAA AT C 

CTCTi CAGCTAGGCCTGAAGCTTGCAGGCCCGCTGCCGGAGGAGCTGTCCATACCAGGGGACT 
CC'T CT AT C CACACTTTACTGT CCGACGC:CCCC'AAA AAC TC;CTGC' CATCT TCACGC 

ICCTiT -T ATGA CACGTGC] AG ACCAG'GG TG<' '<'7'<§'CAGGT T'CCCTAG 

CCTT''IT",'-2'CC 

GGAAGGGGCCCGCTGCGAACTG'GATATCAGGGTGAAGTTCAG'CAGGAGCGCCGACG'CCCCCGCT 
TATCAACAGGGCCACAACCAGCTGTACAACGAGCTGAACCTCGPGCAGAAGAGAGGAGTATGACG 
TCTGGACAAGAGGAGGGGCAGGGACCCTGAGATGGGCGGCAAGCCTAGAAGAAAGAACCCCCA 
A(AAGGCCCTCTACAACGAACTGCAGAACCACAAGATCC CAGCCT ACAGCGCACATCCCATC 

A-'CC'GAGG'CTGG-'.,AAAAACG'CTT"C-,-',--G,"C"'-G'-",G-G ' CCCCCCI CCACCAG 

AGGACACCTACGATG'CCC T 'GCACATGCAGGCTCTGCCC'CCAGAGGAAGAGAAGAGGCTCTGG 
TACCCCCGATCCTTGGGGAAGCGGCGCTACCAACTTCTCCCTGCTCAAGCAGGCTGGCGATGTG 
GAGGAGAACCCCGGCCCCGGATCCATGG AGlTTCCTGiEACTGG'CTGTT"CCTGGTGGr'r~"rCiCC 
'TCM GGGA7CCGTGCAGTCC A CATCCAGATGACCCAGACCACAACAGCCCTGAG CCTTC 
CCTCGGCGACAG-GTGA CAF TCTCTTG GCCTCCCAGA\ C( ATCC ' GC TA''TGA TGG 
TACCAGCAGAAACCCGACGCACCGTGAAGCCTGCTGATCTAC CACACCACAGCGCATC0TCCG 

AGCCAGGAGGACATCC'C A I'CAATTTGCCAACAGGGACACACTCCCTATACCTC 
GGCGGCACAAAGTTAGAATCACCGGTCCACATCCGGCAGCGGAAAA'"CTGTTCT'CCAC 

GCAGCACCAA'GGCGAAGTGAAGCTGCAGGAAACGGACCTGGACTGGTCGCTCCCCCAGAG 
CCTCAGCGTGACCTGTACAGTGAGCGGCGTGACCTGCCTGATTACGGCGTGAGCTGGATTAGA 

CAGCCTCCi YCAGAAGGG'TTTAGAATGGCCCCTCTGGGAGGAGACAACCTCTT 
ACACGCCCTCAACAGCAGGCTCACCATTATCAACCCAACAGCAAATCCGGTCTTCTGC A 
GATGAACAGCCTCCAGACCCCG CACCGCCATC'TACTACTGCCCAACCAC CTTATGGC 
GGCTCCTAC?GCCATGGACTACTGGGCCAGGGCACACGTACAGTGTCTAGAATCGAAGTGA 
LACCCTCAGCCTTACCTGGACAACGACAACC'AACGCACCATCATCACGTGAAGGGCAA 

GCACCTGTGTCCTTCTCCACTGTCCCCGGACCTAGCAACCTTCTGGGTCGCTCGTGTTGT 

C , r C T IT C ' TC TT T CGCCGCCCCTCC4CTC,-C"CACCCTCTGGTT/kCCCT CCTCACTTTCGCTCCACT,

GCCACAGACTGCCCGGCAGCTACGATAGCACCACGCGATTCTCTGTACCCCAAGGCATCCA 
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GTTCAGACGGCCTCATACAGTGGCTCCCTGGCCTCCTGCTTACCCTCCTGTGACAAGCTACCCA 

CCTCTGAGCCAGCCTGACCTGCTGCCTATTCCTAGAAGCCCTCAGCCTCTCGGCGGCAGCCATA 
GAACACCTAGCAGCAGAAGAGATAGCGACGGCGCCAATAGCGTGGCCAGCTACGkAAATGAAGG 
CGCCTCTGGCATTAGAGGCGCCCAAGCTGGATGGGGAGTTTGGGGACCTAGCTGGACAAGACTG 

ACCCCTGTGTCTCTGCCTCCTGAACCTGCCTGCGAAGATGCCGACGAGGACGAGGATGACTATC 
ACAACCCTGGCTACCTGGTGGTGCTGCCTGATAGCACACCAGCCACATCTACAGCCGCTCCTAG 
TGCTCCTGCTCTGAGCACACCTGGCATCAGAGACAGCGCCTTCAGCATGGAATCCATCGACGAC 
TACGTGAACGTGCCCGAGTCTGGCGAATCTGCCGAAGCCTCTCTTGACGGCAGCCGCGAGTATG 

TGAACGTGTCCCAMGAACTGCATCCCGGCGCTGCC-AMAACAGAACCTGCTGCTCTGTCTAGCCA 
AGAGGCCGAGGAAGTGGAAGAAGA.GGCGCCCCTGACTACGAGAACCTGCAAGAGCTGAACTGA.  
TGAGTCGAC (SEQ ID NO: 105) 
[0313] In some embodiments, the bicistronic anti-CD22 CAR and anti-CD19 CAR provided 

herein is encoded by a polynucleotide sequence comprising or consisting of an nucleic acid 

sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% 

identity with the nucleic acid sequence of SEQ ID NO: 105.  

[0314] iii) Exemplary Anti-CD22 Bicistronic Affinity CAR Constructs 

[0315] An exemplary bicistronic Standard affinity anti-CD22 CAR and Standard affinity anti

CD22 LAT-CAR "CAR1-linker-CAR2" or "SAff/SAff-LAT" or"LAT-CAR" or 

"22ALACART1"amino acid sequence is shown below (SAff scFv CAR1; Furin/P2A linker; 

S AffscFv 'CAR2).  

[03161 ASATMALPVTALLLPLALLLHAARPQVoLOOSGPGLVKPSOTLSLTCAISGDSVS 
SNSAAWNWIROSPSRGLEWLGRTYYRSKWYNDYAVSVKSRI'INPDTSKNOFSLOLNS 
V'TPEDTAVYYCAREV TGDLEDAFDIWGQGTMVT VSSG(iCK(KSDIOMTOSPSSLSASVGD 
RV TITCRASQ'IWSYLNWYOORPGKAPNLLIYAASSLOSG VPSRFSGRGSGTDFTLTISSL 
QAEDFATYYCQQSYSIPOTFGOQGTKILEIKLETTTPAPRPITP-1:'APlIASQPLSLRPEACRPAA 

G(iAVHTRGLDFACDIYIWAPLAGiCGVLLLSLVITLYCKR(RKKLLYIFKQPFMRPVQT 
TQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLD 
KRRGRI)PEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQG 
LSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGS 
MALPVT ALLLPLALLLRAIARPDLYKDDDDKQVQOLQQSGPGLVKPSQILSLTCAISGDS>SSNSA 
AWiW]RQSPSRGLEW 1 LGRTY)RSKWYINY)AVSVIKSRII]NP)TSKNQFSLQLNSVTPEDI VYY 
CARLVTGDLLDAF9DIWCiOGQGTVTVSSGGG(GSiDIQM/ITQSPSSLSASVGDRVI77CR ASQITWSY 
LNWYQQRPGK APJLLIYAASSLQSGVPSRFSGRGSGTD)FTLIISSLQED)FATYYCQQSYS]PQT 
FGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVCG 
VLACYSLLVTVAFIIF WVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTS 
YPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVW 
GPSWTRL'TPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIR 
DSAiFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEV 
EEEGAPDYENLQELN (SEQ ID NO: 200) 
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[0317] In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 200.  

103181 An exemplary bicistronic Standard affinity anti-CD22 CAR and Standard affinity anti

CD22 LAT-CAR "CAR1-linker-CAR2" or "SAff/SAff-LAT" or TAT-CAR" or 

"22ALACART1" polynucleotide sequence is shown below (SAff scFv CAR1; SAffscFv CAR2,) 

[03191 CTCGAGATGGCTCTGCCTGTGACAGCTCTGCTGCTGCCTCTGGCCCTGCTGCT 
CCATGCTGCTAGACCTCAGGTFGCAGCTCCAGCAGTCTIGGCCCAGGACTGGTCAAGCC 
TAGCCAGACCCTGAGCCTGACCTGCGCCATCAGCGGCGACAGCGTGTCCTCTAACA 
GCGCCGCC'TGGAACTGGATCAGACAGAGCCCCAGCAGAGGCCTGGAATGGCTGGGC 
CGGACCTACTACCGG'TCCAAG'TGGTACAACGACTACGCCGTGTCCGTGAAGTCCCG 
GATCACCATCAACCCCGACACCAGCAAGAACCAGTTCTCCCTGCAGCTGAACACJCG 
TGACCCCTGAGGACACCGCCGTGTACTACTGCGCCAGAGAAGTGACCGGCGACCTG 
GAAGATCJCCTTCGACATCTGCGGCCAGGGCACCATGGTCACCGTGTCTACJCGGAGG 
CGGCGGAAGCGACATCCAGATGACCCAGAGCCCTAGCTCCCTGAGC.GCCACJCGTGG 
GCGACAGAGTGACCATCACCTGTCGGGCCAGCCAGACCATCTGGTCCTACCTGAATT 
GGTATCAGCAGCGGCCAGGCAAGGCCCCTAACCTGCTGATCTATGCCGCCAGCAGC 
CTGCAG(AGICGGCGTGCCAAGCAGATTCTCTGGCAGAGGCTCCGGCACCGACTTCAC 
CCTGACAATCAiTTCCTGCAGGCCGAGGACTTQGCCACCT ACTACTGCCAGCAGTC 
CTACAGCATCCCTCAGACTTCGGCQAGGGGACCAAGCTGGA AATCAAGACTAGTT 
C(GAGA CCACACCCCCGCCCCT AGGCCTCCCACACCTGCCCCACAATCGCCTCCCA 
GCCTCTCAGCCTGAGGCCTGAAGCTTGCAGGCCCGCTGCCCGOAGGAGCTGTCCA T AC 
CACGiGGACTCGACTTCGCCTGCGACATTTACATTTCiGCCCCTCTGGCTGGAACCTG 
CGGAGTCCTGCTGCTGTCCCTCiTGATCACACTGTACTGTAAGAG(iGCAGAAAGA 
AGCTGCTCTACATCTTCAAGCAGCCCTTTATGAGACCCGTGCAGACAACCCAG(GAG(G 
AAGACGGATGCAGCTGCA(iTTCCCTGAGAG(iACiAGGGCGGCTGCGA ACTGGAT 
ATCA(GGGTGAAGTTCAGC(A(iGAGCGCCGACGCCCCCGCTT ATCAACACGCCAGAA 

C 

CCGCCAAGAGCTCCGAACCTCG,'GCAGAAGAGAGGI7-C3.AT A TGGTGCT-,GGA CA 

AGAGGiAGGGCAGGACCCTGAGATGGGCGGCAAGCCTAGAAGAAAGAACCCCCA 

ATCGGICATGAAAGGCGAGAGAAGGAGiGGGAAAGGGACATGACGGCCTGT'ACCAGGI 
GACTCTCCACAGCCACCAAGGACACCTACGATGCICCTGCACATGCAGGICTCTGCCCC 
CTAGAAGGIAAGAGAAGAGGCTCTGGT'ACCCCCGATCCTTGGGGAAGCGGCGCTACC 

AACTCCCCTCGCAGCAICGGCTGGCATGITGAGAGACCCCGGCCCCGCCGA(34 

GATGCTCT(GTGTGACAGCCTGCTGCTGCCTCGGC CCTGCTGCCATGCTGT AG 
ACCTCAiGGTGC~.4G CCCAGC AGTCT GGCCC(AGG1 ACTGTCA AG(CCT !AGCCAG ACCCT GA 
GCCTGA(C CGCCCACiACGGOCCGACI4GCGTGTo CCCTA AC4G1CCGC CGCCTGGA1 ACGG 
ATCAIGACAACCCCAC 4GAGGCCTGGCTGGG]CCCGGC~AC C AC7 ACCGGCCAA 1 
GGGC C4ACG AC7 IACCCGTGTCCCTGA AGCC C GGATCAC CATICAACCCCGJAC 'C4CA 
CAAGC C AGTITCTCCCTGCGCTGA1ACACGTCGAC C C CTGAA(CACCGCCGTGTIACT IA 
CTGCGCCAGAGAAGTGACCGGCGACCTGGAAGATGCCTTCGACATCTGGGGCCAGGGCA 
CCATGGTCACCGTGTCT AGCGGAGGCGGCGGAAGCGACATCCAGATGACCCAGAGCCCT 
AGCTCCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATC7ACCTGTCGGGCCAGCCAGAC 
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CATCTGGICCJACCTGAA[TGGIAGCAGC 1GCC4GGCAAiGGCCCC7AACCTGCTGAT 
CiiATCCGCCAGUCCCGCAGAGC]GGC(GTGCCAIAGCAGATTCTGGCA4GAGGCTCCG 
GCACCGAClITCACCCTGACAIATCAGTTCCCTGICGGCCGAGGA2CTiTCGCCACCIAC7 ACT 
GCCAGCAGICCT ACAGC4TCCCICA GACCTTCGGCCAGGGGACCAAGCTGAAATC4 AAG 
ACIAGTCTAGAATCGAAGTGATGTACCCTCCACCTTACCTGGACAACGAGAAGTCCA 
ACGGCACCATCATCCACGTGAAGGGCAAGCACCTGTGTCCTTCTCCACTGTTCCCCG 
GACCTAGCAAGCCTTTCTGGGTGCTCGTTGTTGTTGGCGGCGTCTGGCCTGTTACA 
GCCTGCTGGTTACCGTGGCCTTCATCATCTTTTGGGTGCACTGCCACAGACTGCCCG 
GCAGCTACGATAGCACCAGCAGCGATTCTCTGTACCCCAGAGGCATCCAGTTCAGA 
CGGCCTCATACAGTGGCTCCCTGGCCTCCTGCTTACCCTCCTGTGACAAGCTACCCA 
CCTCTGAGCCAGCCTGACCTGCTGCCIATTCCTAGAAGCCCTCAGCCTCTCGGCGGC 
AGCCATAGAACACCTAGCAGCAGAAGAGATAGCGACGGCGCCAATAGCGTGGCCA 
GCTACGAAAATGAAGGCGCCTCTGGCATTAGAGGCGCCCAAGCTGGATGGGGAGTT 
TGGGGACCTAGCTGGACAAGACTGACCCCTGTGTCTCTGCCTCCTGAACCTGCCTGC 
GAAGATGCCGACGAGGACGAGGATGACTATCACAACCCTGCJCTACCTGGTGGTGCT 
GCCTGATAGCACACCAGCCACATCTACAGCCGCTCCTAGTGCTCCTGCTCTGAGCAC 
ACCTGGCATCAGAGACAGCGCCTTCAGCATGGAATCCATCGACGACTACGTGAACG 
TGCCCGAGTCTGGCGAATCTGCCGAAGCCTCTCTTGACGJCAGCCGCGAGTATGTGA 
ACGTGTCCCAAGAACTGCATCCCGGCGCTGCCAAAACAGAACCTGCTGCTCTGTCTA 
GCCAAGAGGCCGAGGAAGTGGAAGAAGAAGGCGCCCCTGACTACGAGAACCTGCA 
AGAGCTGAACTGATGA (SEQ D NO: 201) 

[0320] In some embodiments, the anti-CD22 CAR provided herein is encoded by a 

polynucleotide sequence comprising or consisting ofan nucleic acid sequence having at least 

90%,91%, 92%, 93%, 94%, 95%, 96%,97%, 98%, 99% or 100% identity with the nucleic acid 

sequence of SEQ ID NO: 201 

[0321] An exemplary bicistronic Standard affinity anti-CD22 CAR and High affinity anti-CD22 

LAT-CAR "CARI-linker-CAR2 or "SAfftYUiAff-LAT" or "LAT-CAR"or "22ALACART2" 

amino acid sequence is shown below (SAff scFv CAR1; Furin/P2A linked; HiAffsc-V CAR2).  

[0322] ASATMALPVTALLLPLALLLHAARPOVQLOOSGPGLVKPSOTLSLTCAISGDSVS 
SNSAAWNWIROSPSRGLEWLGRI'YYRSKWYNDYAVSVKSRII'NPDTSKNOFSLOLNS 
VTPEDTAVYYCAREV TGDLEDAFDIWGQGTMV1' TVSSGKISDIOMTO SPSSLSASV(GD 
RV TITCRASQI'IWSYLNWYOQRPGKAPNLLIYAASSLOSG VPISRFSGRGSGTDFTL TISSL 
QAEDFATFYYCOOQSYSIPOT'IFGOGT 'KLEIKLET T T'PAPRPPTP11:APT-IASQP:LSLRPEACRPUA A 
GGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIIFKQPFMRPVQ T 
TQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLD 
KRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGIDGLYQG 
LSI'ATKDTYDALI-MQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGS 
M4LPVT7ALLLPLALLIARPD)YKDD)I)QVQ]LQSGGMVKPYSQLXLSTGI)SGDSVSNSV 
AWANWIROSP)SRGLEWLCGRTYYRST'WYNDYAVYUKSI7NPDNNQFSLQLNSVIPEIDIAVY 
YICAR EVTGDLEDAFDiWGQG1MVTVSSiGGGSGGGGSGGGGSD)oIQ :SSSSAVGDRT 
ITCR ASQ7W SYLNWYRQRPGL-EJAPNLLIYASSLQSGPJSR~SRGT)DFTLi7SSLQA EDFAIT 
YYCOQSYS1PQ7FGOGTKLEIKSRIIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKP: 

103



WO 2023/014922 PCT/US2022/039487 

FWVLVVVGGVLACYSLLVTVAFIIFWVVHCI-IRLPGSYDSTSSDSLYPRGIQFRRIPHTVAP 
WPPAYPPVTSYPPLSQPDLLPPRSPQPLGGSHRRTPSSRRDSDGANSVASYENEGASGIRG 
AQAGWGVWGPSWTVRLIPVSLPPEPACEDADEDEDDY-INPGYLVVLPDSTPA TSTAAPS 
APALSTPGIRDSAFSMESTDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAA 
LSSQEAEE\EEEGAPDYENLQELN(SEQ ID NO: 202) 

[0323 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

anamino acsequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 202.  

[03241 An exemplary bicistronic Standard affinity anti-CD22 CAR and High affinity anti-CD22 

LAT-CAR "CAR1-linker-CAR2" or "SAff/HiAff-LAT"or "LAT-CAR" or "22ALACART2" 

polynucleotide sequence is shown below (SAff scFv CAR1HiAffscFv CAR42) 

[0325] CTCGAGATGGCTCTGCCTGTGACAGCTCTGCTGCTGCCTCTGGCCCTGCTGCT 
CCATGCTGCTAGACCTCAGGTGCAGCTCCAGCAGTCTGCCCAGGACTGTCAAGCC 
TAGCCAGACCCTGAGCCTGACCTGCGCCATCAGCGGCGACAGCGTGTCCTCTAACA 
GCGCCGCCTGGAACTGGATCAGACAGAGCCCCAGCAGAGCJCCTGGAATGJCTGGGC 
CGGACCTACTACCGGTCCAAGTGGTACAACGACTACGCCGTGTCCGTGAAGTCCCG 
GATCACCATCAACCCCGACACCAGCAAGAACCAGTTCTCCCTGCAGCTGAACAGCG 
TGACCCCTGAGGACACCGCCGTGTACTACTGCGCCAGAGAAGTGACCGGCGACCTG 
GAAGATGCCTTCGACATCTG(iGGCCAGGGCACCATGGT(CACCGTGTCTAGCGGAGG 
CGGCGGAAGCGACATCCAGATGACCCAGAGCCCTAGCTCCCTGAGC(iCCAGCGTGG 
G('(CGAC AGiAGiTGACCATCACC(.TG;TCGGGCCi( (AC CAACCATC'TGGI~TCCTACC( TGAATT 
GGTATCAGCAGCGGCCAGGCAAGGCCCCTAACCTGCTiATCTATGCC(CCAGCAGC 
CTGCAGA(CGGCGTGCCAAGCAGATTCTCTGGCAGAGGCTCCGGCACCGACTTCAC 
CCTGA CAATCAiTTCCCTGCAGGCCGAG(GACTTCGCCACCT ACTACTGCCAGCAGTC 
CTACAGCA TCCCTCAGACCTTCGGCCAG(GiGACCAAGCTGGAAATCAAGACTAGTT 
CGAGiACCACCA CCCCCGiCCCCT AGGCCTC(CACACCTGCCCCCACA ATCGCCTCCCA 
GCCTCTCAGCCTGAGCC((TGAAGCTTGCAGGCCCGCTGCCGiOAGGAGCTGTC(CATAC 
CAGGGGACTCGACTTCGCCTGCGACATTTACATT TGGCCCCTCTGGCTGGAA(CTG 

AGCTGiCTCACACTCAAGAGCCCTiAGAGACCCGGCAGACAACCCAGGAGG 
AAGIACGGi~ATGC.AGtCGCAGGTTICCCTIGA( (,GGA(AGAGGCGG("CGCGAACTGGx AT 
AJ CAGGTGAAGT TCAGCAGGAGCGC(GAC(CCCCCGCTTATCAACAG(CCAGAA 

C CATG 4CTGT AACAGGACCTA G ,4C -4AG GAGAGA GICA GAG T TGGGCTCAG GACA 4 

AGAG(GAGGCAGGGACCCTGAGATGGGC(GGCAA(GCCTAGAAGAAAGAACCCCCA 

AJTC(GGCAJTGAAAGGJCGAGAGAAGGJAGGGJGAAAGG(ACAGACGGCCGTACCAGGJ 
GACTCT'CCACAGCCACCAAGGACACCTACGATGCCCTGCACATGC(AGGCTCTGCCCC 
CTAGAAGGAAGAGAAGAGGCTCTGGTACCCCCGATCCTTGGGGAAGCGGCGCTACC 

A7TGGC CGCCTGTGCAGCTICTGGCTGCCTCTGCCCTGCGCTCCATCTG7CAGA 
CCTGACIACA AAGACGATGACGACAAGCAGGTGCAGCTCCAGCAGTCTUGCCCAGGA AT 
GGT'CAIAGCCI AGCCAGJACCCTGAGCCTGACCTGCGCCA TCAGCGGCGACAGCGTUGTCCT 
CI2IACAGCGTCGCCTUGAACTGGATCAGACAGAGCCCCAGCAGAGGCCTGGAATGGCTG 
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GCCGGCCACCIACVIAC'CGGCCACGCTGGI2CA ACGCLCACCCGC'TGTCCA TGAAGT~iCCCG 
GA TCA CCA TCA ACCCCGACACCA ACA ACCACTCTCCCTCACC TAACAGCCGTAC 
CCCACCACACCCCTIACACGCCCAAAATACCGCG.ACCYCGGAGATGC 
CCT7 CGACA TCTCGGGCCAGGGCACCA IUGTCACCGCI CIAGCGGAGGCGGCGGAAG 
CGGIUGAGGCGGT AGCGCGGTCGCGG TCCGACA CCAATCCGA]GATCCAGAGCCCIAGCT 
CCCTGAGCGCCAGCGTCGGCGA TCCACGTCACCACACCICGGCCAGCCAGAC(CATC 
TCGTCCIACCIT4A TITAGGTATCGGCAGCGGCCAGGCGAGGCCCCT AACCTGCTGA TCI 4 T 
GCCGCCAGCATAGTGICCACACCGC CCAGAGCA4GATITCTCTGGCCACGGCTCCGGCA 
CCGACTTC'ACCCTGACAATCA4G'TCCCTGCAGGCCGAGGACTTCGCCACC IACIACTGCC 
AGC('AGCCIACAGCATCCCTCAGACCTCGGCCAGGGACCAAGCCTGAAA'CAAGTCTA 
GAATC'GAAG'TGATGTACCCTCCACCTTACCTGGACAACGAGAAGTCCAACGGCACC 
ATCATCCACGTGAAGGGCAAGCACC'TGTGTCCTTCTCCACTGTTCCCCGGACCTAGC 
AAGCCTTTC'TGGGTGCTCGTTG'TTGTTGGCGGCGTGCTGGCCTGTTACAGCCTGC'TGG 
TTACC'GTGGCCTTCATCATCT'TTTGG-GTGCACTGCCACAGACTGCCCGGCAGCTACG 
ATACjCACCAGCACjCGATTCTCTGTACCCCAGACjGCATCCAGTTCAGACGGCCTCATA 
CAGTCjGCTCCCTGGCCTCCTGCTTACCCTCCTGTGACAAGCTACCCACCTCTGAGCC 
AGCCTGACCTGCTGCCTATTCCTAGAACCCCTCAGCCTCTCGGCGGCAGCCATAGAA 
CACCTACCAGCAGAAGAGATAGCGACGGCGCCAATACjCGTGGCCAGCTACGAAAAT 
GAAGGCGCCTCTGGCATTAGAGGCCJCCCAAGCTGGATGGGGAGTTTGGGGACCTAG 
CTGGACAAGACTGACCCCTGTGTCTCTGCCTCCTGAACCTGCCTGCGAAGATGCCGA 
CGA(IGACGAGGATGACTA TCACAACCCTCiCTACCTGGTGGTGCTGCCTGATAGCA 
CACGCAGCACATCTACAGCCG.TCCTAGTGCTCCTGCTCTGAGCA(ACCT(iCATCA 
GAGACAGCG(iCCTTCAGCA TGGAATCCATCGACGACTACGTGAACGTGCCCGAGTCT 
GGCG-i,(AATCTCCG( AAGCF(CTC TC.TTGiACGGCi;(AC. (CGCAGTATGiTGAACG(TG;TCCC.( A 
AGAACTGCATCCCG(iCGCTGCCAAAACAGAACCTGCT(iCTCTGTCTAGCCAAGAGG 
CCG.(-AGG-'AAGiTGG(AAG-'AAG-AACiCGC(I'((CCTACTA(CGAG-'AACCTCAAGiACTGAA 
CTGA TGA(SEQ ID NO: 203) 

[0326] In some embodiments, the anti-CD22 CAR provided herein is encoded by a 

polynucleotide sequence comprising or consisting of an nucleic acid sequence having at least 

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,98%,99% or 100% identity with the nucleic acid 

sequence of SEQ ID NO: 203.  

[0327 1An exemplary bicistronic High affinity anti-CD22 CAR and Standard affinity anti-CD22 

LAT-CAR "CAR-linker-CAR2" or "HiAff/SAff-LAT" or "LAT-CAR"'or "22ALACART3" 

aminoacid sequence is shown below (HiAff scFv CAR1; Furin/P2A linked; SAffscvCA2) 

[03281 MALPVTALLLPLALLLI-HAARPOVOLOQSGPIGMVKPSQT'LSLTCAISGDSVSSNSV 
AWNWIROSPSRGLEWLGR'YYRSTWYNDYAVSMKSRITINP:DTNKNOFSLOLNSVTPE 
DTlAVYYC'AREVTGDLEDAFDIWGOGT 'IMVTFVSSGGGG,( S G-G-GSGGGG:xSDIQM ISSSL 
SAS VGDRV TITCRA SOTlIWSYLNWY-1RRPGEAPN-LLIYAA SSLO SGVPSRFSGR GSGTDF 
TLTISSLQAEDFATYYCQQSYSTPQTFGQGTKLEIKLETTTPAPRIPPTPAPTIASQPLSLRPE 
ACRIPAAGGAVHTRGLDFACDIYIWAIPLAGTCCLLLSLVITLYCKRGRKKLLYIFKQPF 
MRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAP)AYQQGQNQLYNELNLGRRE 
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EYDVLDKRRGRDPEMGGiKPRRKNPQEGLYNELQKDKMALEAYSEIGMKGERIRRGKGH 
DGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEE 
NPGPGSMALVALLPLALLLHAARPD)YKDDDDKQVQLQQSGPGL.VKPSQTLSLTCAISGD 
SVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWYNDYVSVKSINPDTSKNQFSLQLNSTF 
EDTAVYYCAREVTGDLEED]AFIWGQGTMVVSGGGGSDIQMTSPSLSASVG(DRVITCRA 
SQ11W SYLNWQRPGKAPNLIYA SSLQSGV)SRFSGRGSGDFLT LSLQAEDF ATYYCQ 
QSYSIPOTFGQGTKLEIKSRIEVMYIPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWV 
LVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRR'HTVAPIW\fPPA 
YPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAG 
WGVWGPSW TRLTPVSLPPEPACEDADEDEDDYHN-PGYLVVLPDSTPA TSTAAPSAPALS 
TPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQE 
AEEVEEEGAP)DYENLQELN(SEQ ID NO: 204) 

[03291 Insome embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

anaminoacid sequence having at least 90%, 91%,92%, 93% 94%, 95%, 96%,97% 98%, 99% 

or 100% identity with the amno acid sequence of SEQ ID NO: 204.  

[0330] An exemplary bicistronic High affinity anti-CD22 CAR and Standard affinity anti-CD22 

LAT-CAR-"CAR1-linker-CAR2" or"HiAff/SAff-LAT" or "LAT-CAR" or"22ALACART3" 

polynucleotide sequence is shown below (HiAff scFv CAR1; SAffschv (AR2) 

[0331] ATGGCACTGCCAGTGACTGCATTACTCTTGCCACTCGCGCTACTGTTACACGC 
AGCACGTCCACATCACCATCACCATCACCAAGTCCAATTGCAACAAAGCG(iCCGG 
CCA TGGTGAAACCGAGTCAAACGTTA TCTCTTACGTGTGC(iATTTCC(iGGGATA(GTG 
TCAGCAGCAATTCAGTG(GCGTGGAATTG(ATTCGCCAATCG(CGAGTCGCGGGTTG(G 
AGTG(GCTCGGGCGCACGTATTATCGCAGCACATGGTATAATGATTATGC(CiTCAGCA 
TGAAAAGCCGCA TTACGATTAATCCGGATACGAACAAAAA TCAATTTAGCTTACAAT 
TAAATTCCGTCACG(iCCGGAAGATACAGCGGTCTATTATTGTGCGCGCGA(iTCAC(Gi 
(GGGATCTCGAAGACGCGTTTiATATTTGGGGGCAAGGGACCATGGTGACTGTCAGC 

TCTGGTCGA(iG(GCAGTGGAG(iT(iG(iGGATCGG(iA(iTGGTiCAGTGATATTCA.  
AATGATCCAAAGTCCATCCAGCCTATCCGCATCTGTCGGAGATCGCGTAACGATTAC 
GiTGCCGCGCGAGTCAAACGATTTGGAGCTATCTGAACTGGTACCGGCAACGCCCGGi 
GC:GAAGCGCC(GAATCTCTTGATTTACGC:GGCGTCCTCATTACAGTCGGGTGTCCCGA 
GCCGCTTTAG(GGCCGCG(iiGAAGC(GGT1-ACGGATTTTACGTTAACCATTAGCAGCCTCC 

T'TGGTCAGGGCACGAAAT[TGGAGATTAAACTCGAGACCACCACCCCCGCCCCTAGGi 
CCTCCCACACCTGCCCCCACAATCGCCTCCCAGCCTCTCAGCCTGAGGCCTGAAGCT 

ATCACACIGTIACTGTAAGA(iGG(GtAGAAAGAAGCTGCTCTACATCTTCAAGCAGCC 
CTTTATGAGACCCGTGICAGACAACCCAG-GAGGAAGACGGATGCAGCTGCAGGTJTCC 

CGCCG('( ACGCi-'-CCCGCTT"IATICAAC.AGGG~iCC'AGAACCAGCTGT( ~lAC'AACi,GGCGA AC'C 

GATGGGCGGCAAGCCTAGAAGAAAGAACCCCCAGGAAGGCCTCTACAACGAACTG 
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GGOAGGCiAAAGGGACAJTGACGGCCTGTACCAC~7GACTCTCCACAGCCACCAAGGA 

CTGGTACCCCCGATCCTTG{7GGAAGCGGCGCTACCAACTTCTCCCTGCTCAAGCAGG 
CTGGCGAT G'TGGAGGAGAACCCCGCCCCCGCTCG.GATG7GCTC'GCCTGTGACAGCTC 
TGCTGCTGCCTCTGGCCCTGCTGCTC4CTG7CTGCIAGACCTCAGGTGCAGCTCC4GC AGT 
CT(7GCCC4GACT(GTCA AGCCT4GCCAGACCCTGAGCCTGACCTG7CGCCATCAGCGGC 
GACA(GCGTGTCCTCA4CA(GCGCCGCCTGG4ACTGGATCAGACAGA(GCCCC AGCAGA GG 
CCT(G(AATGG7CTGGGCC(74CCI ACT ACCG7GTCCA4G7GGIACAACGACTACGCCGTGT 
CCGTGA AGTCCCGGATC ACCATGCA ACCCCG4CACCAGCAAGAACCAGTTCTCCCTG7CA GC 
TGA ACAGCGITACCCCTGAGGAC ACCGCCGTGL4C4CTCTCGCC AGAACAGTGACCGGC 
(ACCTGGAAGATGCCTTCGACATCTGGGGCCAGGGCACCATGG7TCACCGTGTCT AGCGG 
AGGCGGCGGAAGC4CATCCAA(7TGACCCAGAGCCCI4GCTCCCTG7AGCGCC AGCGTG7 
GGCGACAGAGTG7ACCATCACCTGTCGGGCCAGCCA4ACCATCTGGTCC4CCTG7AATTG 
(TATCAGCAG7(7CGGCCGC4(4A((CCCC AACCTG(CT(GATCTAT(CCGCCAGCAGCCTGC 
AGAGCG(GCG(TGCCAA(GCA(ATTCTCTG(CKCA(AG(GCTCCG(GCACCGACTTCACCCTGACA 
A TCAGYTTCCC'(TGC(,ACK CCGAK;AC;.(TTCGCC A'.CCT L4CT AC'TGYCC A4GC AGTCC£'T'4C AGC ATC'-rl 
((TC4(.CTTCGC(C(7(A(G((A(CAA(CT((AAA4TCAA(G4CT.4TCTAGAATCGAAGTG 
ATGTACCCTCCACCTTACCTGGACAACGAGA AGTCCXACCGCACCATCATCCACGTG 
AAGGGCAAGCACCTGTGTCCTTCTCCACTGTTCCCCGGACCTACjCAAGCCTTTCTGG 
GTGCTCGTTGTTGTTGGCGGCGTGCTGGCCTGTT ACAGCCTGCTGGTTACCGTGGCCT 
TCATCA TCT TTTGG(iTGCACTGCCACAGACTGCCCGGCAGCTACGATA(CACCAGCA 
GCGATTCTCTGTACCCCAGAGGCATCCAGTTCAGACG(IGCCTCATACAGTGGCT((CT 
GGCCTCCTGC(TTACCCTCCTCCTGTGACA AGCTA CCCACCTCTGAGCCAG(CTGACCTGC 
TGCC'(TA TTCC(TAG;AAGCCCTC'AGCC'(TC.T(,-CGCGGC(AGCCATAG;A AC.ACCTAGC.AC'A 
G-'AAG-AG;ATAGCG(-A(''CGCGCC'AATAGCG'(TGGCC('(AG'CTACG(A AA A TG-AAGCGCC''i(TC'T 
GGCATTAGAGGCGCCCA AGCTGGATGG(GGAGTTTGG(GA((TAGCTG(GACAAGACT 
G3ACCCC'('TGiTG;TC'TCGCC.T(TCCTA ACCTCC(TCG.AAG-ATGCCG(.(-ACG,'AGG(-ACG,(AGG 
A TGACTATCA(AACT(iGCTACCTGGTGT(CTCCTGATAGCA CACCAGCCA CAT 
CTACAGCCGCTCCT AGTGCTCCTGCTCTGAGCACA CCTGGCATCA GAGACAGC(CT 
TCAGCATGGAATCCAT(GACGACTACGTGAACGTGCCCGAGTCTGGCGAATCTGCC 

GGC&GCTGCCAAAACAGAACTGCTGCTCTGTCAGCAAGAGGCGAGG(AAGTGGA 
ASCCAID 
NO: 205) 

[0332] In some embodiments, the anti-CD22 CAR provided herein is encoded by a 

polynucleotide sequence comprising or consisting of an nucleic acid sequence having at least 

90%,91%, 92%,93%, 94%, 95%, 96%,97%, 98%, 99% or 100% identity with the nucleic acid 

sequence of SEQ ID NO: 205.  

[0333] An exemplary bicistronic High affinity anti-CD22 CAR and High affinity anti-CD22 

LAT-CAR "CAR1-Iinker-CAR2" or "HiAffHiAff-LAT" or "LAT-.CAR" or "22ALACART4" 
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or "22ALA-CART" or"22ALACART" amino acid sequence is shown below (HiAff scFv 

CAR: Furin/12A linked; HiAfscFv C4R2) 

[03341 MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQ TLSLTCAISGDSVSSNSV 
A WNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPE 
DTAVYYC-AREV'TGDLEDAFDIWGQGTMNIV'TVSSGGG-GSGGGGSGGGGSDIQMI' QSPSSL 
SASVGD)RVTIITCRASQ TIWSYLNWYERRPG-EAP3NLLIYAASSLQ SGVPSRFSGRGSGT'DF 
TLTISSLQ AEDFATYYCQQSYSIPQ TFGOGTKLEIKLET TTPAiPRPPTPAPTIASQPLSLRPE 
ACRPAAGGAVHTRGLDFACDIYIW APLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPF 
\RIVQ TTQEEDGCSCRFPEEEEGGCELDIRVKFlSRSADAPAYQQGQNQLYNELNLGRRE 
EYDVLDKRRGRI)PEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGH 
DGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEE 
NPGPGSM4LPVT4LLLPLLLLHA ARPDYKL)DDDKOVOLOQSGPGMVKPSQILSLTCAISG 
DSVSSNSVAWNlROSPSRGLEWVLGRTRSWYNDYAVSMKSRTNPDTNKNOFSLQLNSVT 
PEhDTA VYYC AREVTGDLEDADIWGQ9GTWfVTVSSGGGGSGGGGSGGGGSDJQMiIQSPSSLA 
SVGD)RV7TTCR'ASQT[WSYLN7WYRQRPGEUAPNLLI[YASSLQSGVPSRFTSGRGSGTDFTTISIL 
QAEDJf)FATYYCQS'YSTPQTFGQ(TKIEIKSRIFVMYPPPYLDNEKSNGTIIHVKGKHLCPSP 
LFPGPSKPFWVLVAGGVLACYSLLVT7FVAFIIFWHCHRLPGSYDSTSSDSLYPRGTQFR
RPHTVAPWPPAYPPVTSYPPLSQPDLLPIPR-SPQPLGGSHR TPSSRRDSDGANSVASYENE 
GASGIRGAQAGWGVATWGPSWTRL TPVSLPPEPACEDADEDEDDYHNPGY[VVLPDSTPA 
TSTAAPSAPALSTPGIRDSAFSMESIDDYNVPESGIESAEASLDGSREYVNVSQELHPGA 
AKTEPAALSSQEAEEVEEEGAPDYENLQELN(SEQ ID NO:206) 

[0335] In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%,91%,92%, 93%, 94%, 95%, 96%,97%,98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 206.  

[0336] An exemplary bicistronic High affinity anti-CD22 CAR and High affinity anti-CD22 

LAT-CAR"CARI-linker-CAR2" or "HiAff/HiAff-LAT" or "L AT-CAR" or "22ALACART4" 

ort"22ALACART" polynucleotide sequences shown below HiAff scFv CARl; HiA fsclv 

CAR2) 

103371ATGGCACTGCCAGTGACTGCATTACTCTTGCCACTCGCGCTACTGTTACACGC 
AGCACGTCCACATC'ACCATCACC(OATCACAAGTCCAATTGCAACfAAAGCGGGACGii 

TCACGAATCTGCGTGAATTGGATTCCAACGCCTGAGTCGTG 

TCTFGGTGGAGGG(GGCAGTGGAGGTGGGiGATCGGAGGTGGTGGiCAGTGATATT'CA 
AATGA TCCAAAGTCCATCCAGCCTATCCGCATCTGTCGGAGATCGCGTAACGATTAC 
GIGCCGCGCGAGTCAAACGATTTGGAGCTATCTGAACTGGTACCGGCAACGCCCGG 
GCGAAGCGCCGAATCTCTTGATTTACGCGGCGTCCTCATTACAGTCGGGTGTCCCGA 
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CC'TCC'CACACCTIGCCCCCACAATCGCCTICCCAGCCTC'TCAGCCTIGAGGCC'TCGAAGCT 
'TGCAGGCCCGC'T'GCCGGAGGAGCTIGT'CCATACCAGGGG ACTCGACT-FTCGCTCGCGA 
CA'TTAC'A'TTTGGKGCCCC'T'CTIGG(TCGGAACCTGCGTGAGTC'CT(?TGCT'TFCCCT-(GGG 
A'TCACAC'TGTAC'T-AAGAGGG(AGAAAGAAGCTIGCTICTIACAT-C'TTICAAGCAGCC 
C'TTITATGAGACCC'GTGCAG ACAACCCAGGAGGA&,AGACGGaAT'GCAGCTIGCA(:GTTCC 

C'CT,(AGGGGAGTGAGGGTCGGC'TGCGAACTGG:&,AATCAG(GTGAAGTTICAGTCAGGAG 
CGCCGACGCCCC'CGC'TTATC'AACAGGGCCACGAAC'CAGCTIGT'ACAAC'G AGCTCGA\-ACC 

'TCCGCAGAAAGAGGATA'GACGGCTGGA&,CAAGAGQAGGG3CAGGG ACCCTIGAl 
GATGGGCGCGGCAAGCC'ITGAAG AAAGAACCCCCAGG-,AGGCCTICTACAACGAACTIG 
CAGAAGaACAAGAT'-GGCC'G AGGCCTACAGCGAGAkTCGTGCA'TGA AAGGCGACGAG-A 
GGAGiGGQAAAGGGACATIGACGCGCCT-GACCAGGA-,CTCT-CCACAGCCACCAAGGA 
CACCTACGATGCCCTGCACATGCAGGCTCTGCCCCCTAGAAGGAAGAGAAGACGCT 
CTGGTACCCCCGATCCTTGGGGCAAGCGGCGCTACCAACTTCTCCCTGCTCAAGCAGG 
CTGGCGATGTGGjAGGjAGAACCCCGGCCCCGC.TC(ATGC;(TCTGCC'(TG;TGcAGC(.1(TC'T 
GC(TG3CTG;(7CTC'TGGCCC("(TCC,(TCTCA TGCTGCTGACC77G.ACT C4AAAGACGA TGA CGA 
CAA GCA GG TGCA (YCTCC(A(GCA4GTCTGGCCCA GG4AATGG TCAA GCCTAGCCA GA CCCTGA 
(iCCTGTACCTGCGCCA TCAGCGGCGALC CGTG TC'(TTAA CA GC T(Ck7CCTGGAA4,CTG'G 
A 7CA(LGA CAC C4AGCC(K4AGGCIUG (CCCC;sCC14CACCGGCCAC 

CJT(G7CC4CCI1 !CAGCCTI 7 4 ... GATACACACCGA CACCAA 
CAA GC4 (17CIiCCCICGCI44CA GCG71A CCCCYA CA C,CCCCG T7ACOA 

C'IGC(CC GAC(iACAGIGACC(;CGCCACCThGGAA GAT7G (CCTTGCA1(C7GI GCCICCAGCCA 

CCCGI G7CC;A CAI7CCA G 1A ICCA GA(GCCC14 (7.C.C1(?PIC. CCA GCCAT' GCCGA CA 
GA GK1A CCAIACWC? 7'_"G((l(4 CCA GA((CIC( 1ACCAA 7' If( C14TC 
A (CCC(GCCA C((?A G(lCC((CACTCTAC11CC,("C(CA GCA GCIGCA(A CCJr 
CG CCft 4A GCA Af''-"16C1 CA GACC((?C(ICC4(1i7CA CCCiACIA (]A]77C' 
CCiCGCA IC (;()r'A C7/I CC CCI 1C77A I7(,,1 sICA (17C"CA7CA (;(-'A 1CCCCA C 

CTCC('(CCI(CCA(?;!?ACC(,AsIIC7C-r"-A.4AI1'(IAA(;C'T(\GATCG(AA(GTG-ATGiTA(fCC('T(CCA 

AC~ CCAG(,,AGCTCICA1(-GTCAG.AGC(2TATGACA(-TGOA(CACCCT(IAiACCTCCTCi 

Tr,CCTGCCTICCTIGAACCTIGC'CTG'CGAAG ATCCG(.( ACGAGACAGACTACT~.IATCAC' 

TCCATICGACG-ACTACGT'IGAACGT'GCCCGAG'TCTGCG-,ATCTGCCCGAAGCCTCT-C'TTI 
GACGGCAGCCGCGAGT'ATIGTIGAACGTGTFCCCAAGAACTG?ATCCCGG?GC'TGCCAA 
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AAC-AGIAACCTGCTGCTCTGTCT*(.F('F(.]AG CCAAGAGG(3CCG'(AGG(AA( GGGAAGIAAG AAGCG, 
CCCCTGACTACGAGAACCTGCAAGAGCT'GAACTGATGA(SEQID NO: 207) 
[03381 In some embodiments, the anti-CD22 CAR provided herein is encoded by a 

polynucleotide sequence comprising or consisting of an nucleic acid sequence having at least 

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identity with the nucleic acid 

sequence of SEQ U) NO: 207.  

[0339] iv) Exemplary First CARs 

103401 An exemplary anti-CD19 CAR 

[03411GSMEFGLSWLFLVAILKGVQCSRDIMTQTSSLSSLGDRTISCRASDSKYLNWY 

Q)KPDGTVKI.LIY-TSRLHSGVPSRFSGSGSGTDYSTISNL.EQEDL4JTYFCQQGNTLIPYTFGG 

GTKLITGSTSGSGKPGSGGSTKEVKLQESGPILVAPSQSSVTCTVSGTVLPDYGY7SWIRQ 

PPRKGLEWLGVIWGETTY1WSALKSRLIT~hKD7NSKSQ)VFLK'VNASLQTDT AYYCAKHYYGG 

SYAMVDWQGTSVTVETTTP APRPPTPAPTIASQPLSRPE ACRPAAGGAVIT RGLDFACDI 

YIWAPL.AGTCGVLLLSLITT LTYCKRGRKKLL1YIFKQPFRPVTTQEDGCSCRFPEEGGC 

JELDIRVKFSRSADAPA AYQQGQNQLYNELNLGRR EYD)VLDKRRRDPEMGGLCKPRRKNPQE)G 

LIYNELQKDKMAASEIGMKG7ERRRGKGJJDGLYQGST TKDTYDALIJAQALPPR(SEQ ID 

NO: 309) 

[0342] In some embodiments, theanti-CD19 CAR provided herein may comprise or consistof 

an aminoacidsequence having at least 90%,91%,92%, 93%, 94%, 95%, 96%,97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 309.  

[0343] v) Exemplary Second CARs 

[0344] An exemplary anti-CD22-LAT CAR 

[03451 GSMALPVTTALLLPLALLLHAARIPDYKDDDDKOVQLOQSGPGNIVKPSOTLSLTC 

AISGDSVSSNSVAWNWIROSPSRGLEWLGRTYYRSTWYNDYAVSMIKSRI'INPDTNKN 

OFSLOLNSVTPEDTAVYYCAREVTGDLEDAFDIWGOGTI'MVTVSSGG(IGSGGGGSGG(Ii 

(iSDIQMIOSPSSLSASVGDRVTITCRASlIWSYLNWYRORPGEAPNLLIYAASSLQSGVP 

SRFSGRGSGTDFTLTISSLQAEDFATYYC()QSYSIPOTFGQGTKLEIKSRIEVMYPPPYLD 

NEKSNGTII-IVKGKI-ILCPSPLFPGPSKPFWVLVVV GGVLACYSLLVT VAFIIFWVHCHRL 

PGSYDSTS SDSLYP)RGIOFKF)-RPHTVAP]WPP)AYPP:VTIS YPP)LSQPDLLP)IPRSPOPI-LGGX SH-RTI 

PSSRIRDSDGANSVASYENEGASGIRiAQAGWGVW ]GPSWrTRLTPV'SLPPEPACEDADED 

EDDYIHNPGYLVVLPDSTPATSTAAPSAPALSTPCIRDSAFSMESIDDYVNVPESGESAEA 
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SLDGSREYVNVSOELHIPGAAKI'EPAALSSOEAEEVEEEGAPDYENLQELN (SEQ ID NO: 

300) 

[0346 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an aminoacsequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 300.  

[03471 An exemplary anti-CD22-LAT-K52R CAR 

[03481 GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQ TLSLTC 

AISGDSVSSNSVAWNWIROSPSRGLEWLGRTYYR-STW TYNDYAVSMKSRITINIPDTNKN 

QFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGOGTMVTVSSGGGGSGGGGSGG 

GSDIM IOSPSSLSASVGDRVTITCRASOTIWSYLNWYRQRPGEAPNLLJYAASSLQSGVP 

SRFSGRSGITDFTILTISSLQAEDFATYYCQQSYSPQTFGQGTKLEIKSRIEEDT;PPYLD 

NEKSNGTJIVKGKHICPSPLFPGPSKPFWLNTVVGGVLACYSLLIEVTVAFIIF RCHRL 

PGSNDSTSSDSLYPRGOFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPOPLGGSHRT 

PSSRRDSDGANSVASTENTGASGIRGAQAGWVGVWGPSWTRLTPVSLPPEPACEDADED 

EDDYIINPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYV NVPESGESAEA 

SLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN (SEQ ID NO: 

301) 

[0349] In some enbodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an anino acid sequence having at least 90%,91%,92%, 93%, 94%, 95%.,96%,97%,98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 301 

[0350] An exemplary anti-CD22-LAT-K233R CAR 

[0351] GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQSGPGM VKPSOTLSLTC 

AISGDSVSSNSVAWNWIROSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKN 

OFSLOLNSVI'PEDTAVYYCAREVI'GDLEDAFDIWGQGTMVIVSSGGG(i(iSGGGGSG(iGi 

GSDIQMIQSPSSLSASVGDRVTITCRASQTIXWSYLNWYRORPGEAPNLLIYAASSLQSGVP 

SRFSGRGSGTDFTLTISSLOAEDFATYYCOQSYSIPQTFGQGTKLEIKSREVMYPPPYLD 

NEKSNGTIHVKGKHJLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRL 

P1GSYDSTSSDSLYPRGIQFKRPI-ITVAPWPIPAYPPVTSYPPLSQPDLLPIPRSPQPLG(iSHRT 

PSSRRDSDGANSVASYENEGASGIRGAQAGWGVVWGPSWTRLTPVSLPPEPACEDADED 

EDDY-INPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNV 7PESGESAEA 
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SLDGSREYVNVSOELHIPGAARI'EPAALSSOEAEEV EEEGAPDYENLQELN (SEQ ID NO: 

302) 

[0352 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an aminoacsequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 302.  

[03531 An exemplary anti-CD22-LAT-K52R-K233R CAR 

[03541 GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQ TLSLTC 

AISGDSVSSNSVAWNWIROSPSRGLEWLGRTYYR-STW TYNDYAVSMKSRITINIPDTNKN 

QFSLQLNSV'TPED'TAVYYCAREV'TGDLEDAFDIWGO-GTMV'TVSSGGGGSGGGG SGGG 

GSDIM IOSPSSLSASVGDRVTITCRASOTIWSYLNWYRQRPGEAPNLLJYAASSLQSGVP 

SRESGRGSGTDFILIISSIQAEDF)A TXXCQQ SYSIPQTIEGQGT-KI1EIKSRIENTNINPPPYTLD 

NEKSNGTIIVKGKHICPSPLFPGPSKPFNWLNVVGGVLACYSILVTVAFIIFVRCHRL 

PGSNDSTSSDSLYPRGOFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPOPLGGSHRT 

PSSRRDSDGANSVASTENETGASGIRGAQAGWVGVWGPSWTRLTPVSLPPEPACEDADED 

EDDYIINPGYAVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGFESAEA 

SLDGSREYVNVSQELHPGAAR TEPAALSSQEAEEVEEEGAPDYENLQELN (SEQ ID NO 

303) 

[0355] In some enbodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an anino acid sequence having at least 90%,91%,92%, 93%, 94%, 95%.,96%,97%,98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 303 

[0356] An exemplary anti-CD22-LAT-K52R-Gi60E CAR 

[03571] GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQSGPGM VKPSOTLSLTC 

AISGDSVSSNSVAWNWIROSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKN 

OFSLOLNSVI'PEDTAVYYCAREVI'GDLEDAFDIWGQGTMVIVSSGGG(iSGGGG(iSGGG 

GSDIQMIQSPSSLSASVGDRVTITCRASQTIXWSYLNWYRORPGEAPNLLIYAASSLQSGVP 

SRFSGRGSGTDFTLTISSLOAEDFATYYCOQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLD 

NEKSNGTIHVKGKHLCPSPLFPGIPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVH-LCHRL 

P1GSYDSTSSDSLYPRGQIFRRPI-TVAPWPIPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH-RT 

PSSRRDSDGANSVASYENEGASGIHRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADED 

EDDYINPEYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEA 
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SLDGSREYVNVSOELHIPGAAKI'EPAALSSOEAEEVEEEGAPDYENLQELN (SEQ ID NO: 

304) 

[0358 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an aminoacsequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 304.  

[03591 An exemplary anti-CD22-LAT-K52R-K233R-G160E CAR 

[0360] GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTC 

AISGDSVSSNSVAWNWIROSPSRGLEWLGRTYYR-STW TYNDYAVSMKSRITINIPDTNKN 

QFSLQLNSV'TPED'TAVYYCAREV'TGDLEDAFDIWGO-GTMV'TVSSGGGGSGGGG SGGG 

GSDIM IOSPSSLSASVGDRVTITCRASOTIWSYLNWYRQRPGEAPNLLJYAASSLQSGVP 

SRFSGRGSGITDFTILTISSLQAEDFATYYCQQSYSPQTFGQGTKLEIKSRIDT;MPPYLD 

NEKSNGTII{VKGKHICPSPLFPGPSKPFWX T LVWVGGVLACYSLLIVTVAFIIFWRCHRL 

PGSNDSTSSDSLYPRGOFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPOPLGGSHRT 

PSSRRDSDGANSVASTENETGASGIRGAQAGWVGVWGPSWTRLTPVSLPPEPACEDADED 

EDDYHNPEYLVVL PDSTPATSTA APSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEA 

SLDGSREYVNVSQELHPGAAR TEPAALSSQEAEEVEEEGAPDYENLQELN (SEQ ID NO 

305) 

[0361] In some enbodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an anino acid sequence having at least 90%,91%,92%, 93%, 94%, 95%.,96%,97%,98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 305.  

[0362] An exemplary anti-CD22-HiAff-LAT CAR 

[0363]GSMALPVTALLLPLALLLAARPDYKDDDDKQVQLQQSGPGLVKPSQLSTCAiSGD 

SVSS&VS4AWIVWR1?QSPtSRGLWLRTYYISKWYNDYAVSVKSRiTLVIPDTSKNQFJSL01L'NSVTP 

EDT)§AVYYAETD DADWG4VVSGGSIMOP SfASVGDRVIITCR A 

SOQ77WS'YNWYQRPGKPNLLIYA ASSLQSVPSRiS(}RG(SGTF)JTLiSLQAEDE ATYYCQ) 

QSYSIPOTGQ7KELIKSRIEVMYPPPYLDNEKSNGTlI-VKGKHLCPSPLFIPGPSKPFWV 

LVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPA 

YPiPVTSYPPLSQPDLLI:JPRSPQPLG(GSHRTPSSRRDSDGANSVASYENEGASGLIRGAQAG 

WGVWGPSWVTRLTPVSLPPEPACEDADEDEDDYIINP(iYLVVLPDSTPATSTAAPSAPALS 

TPGIIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQE 

AEEVEEEGAPDYENLQELN (SEQ ID NO: 306) 
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[03641 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 306.  

103651 An exemplary anti-CD19-LAT CAR 

[03661 GSMEFGLSWLFLVAILKGVQCSRDYKDDDDKDIQMTQTTSSLSASLGDRVTISCR 

ASQDISKYLNWY-QQKP3DGTV\,KLLIYHTSRLHSGVPSRFSGSGSGTFDYSLTIISNLEQEDIA 

'TYFCQQGNTLPYT-FGGGTKLEI'TGSTSGSGKP3GSGEGS'TKGEVK'LQESGPGLV\AP)SQSLS 

VTCTVSGVSLPDYGVSWIROPPRKGLEWLGVIWGSETTYYNSALKSRITIIKDNSKSOVF 

LKM.N,-NSLQ'TDDTIAIYYCAKHYYYGGSY-AMDYWGOG TSVTVSRIEVMYPPPYLDNEKSN 

GiTIIVKGKHLICPSPiFPGPSKPFWVL'TVGGVLACYSLLVTVAFIIFWVHCHRIPGSYD) 

STSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIWRSPQPLGGSUTPSSRR 

DSDGANSVASYTNEGASGIRGAQAGWGVWVGPSWTRL TPVSLPPEPACEDADEDEDDY 

HNPTGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGS 

REYX\NSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYFNLQELN(SEQ ID NO:307) 

[0367] In some embodiments, the anti-CD19 CAR provided herein may comprise or consist of 

anaminoacid sequence having at least 90%, 91%, 92%, 93%,94%,95%, 96%, 97%, 98%, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 307.  

[0368] An exemplary anti-CD22-SAff-LAT CAR 

[0369]GSMALPVTAL LLPLALLLiA RPDYKDI)DKQVQ SGPGLVKPSQTSLTCAISGD 

SVSSNSAAW4NWRQSPSRG EWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQISLQLNSVTiP 

EDIi)AVYYCAiEVTGDLEJDAIFDIW4GQGIVTSSGGGGSDIQMTQSP3SSLSASVGDRV7TCtR A 

SQTIWSYLNWiTYQQRPGKAPNJLLIYA ASSLQSGVPSRFlSGRG(SG7iDFT LTJSSLQAIEDFTYYCQ 

oSYSIPQZFGQGiKLIKRIEA1YPPPYLDNEKSNG71IHVKGK-LCPSPLFPJG~SKPWVLV 

VVGGCVL ACYSLLVTVAFIFWJ-'VHCNR LPGSYSTSSDSLYPRGIQFJRPHTVAP~WPPAYPPVINY 

RLTPVSLPPIAE4EDEDEDYHNPGYLVLPSPA A APSAPA1&LSIPGIRD&4SA SMEiSI 

LN (SEQ ID NO: 308) 

10370 In some embodiments, the anti-CD22 CAR provided herein may comprise or consist of 

an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 980, 99% 

or 100% identity with the amino acid sequence of SEQ ID NO: 308.  

114



WO 2023/014922 PCT/US2022/039487 

[03711 

[03721 

[037314. CAR Expression Levels 

[03741 The present disclosure provides a population of engineered T cells, wherein a plurality of 

the engineered T cells of the population comprise any chimeric stimulatory receptor (CAR) 

disclosed herein. The present disclosure also provides a composition comprising a population of 

Cells, wherein a plurality of the T cells of the population comprise a non-naturally occurring 

CAR comprising, consisting essentially of, or consisting of: a) a first chimeric antigen receptor 

(CAR) comprising an antigen recognition domain that binds to a first antigen, a transmembrane 

domain and a intracellular signaling domain; b) a second CAR comprising an antigen recognition 

domain that binds to a second antigen, a transmrnembrane domain and a Linker for Activation of T 

cell (LAT) intracellular signaling domain. In some embodiments, at least 5%, at least 10%, at 

least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, at 

least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%at least 80%, at 

least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or 

100% of the population comprise the first CAR and the second CAR. In some embodiments, 

each CAR polypeptide is expressed at a copy number of at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 20, 

30, 40, 50, 60, 70, 80, 90 or 100 copies per cell. In some embodiments, the nucleic acid encoding 

the CAR is integrated into the genorne at a copy number of at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 20 

or 30 copies per cell.  

[0375] In some embodiments, the ratio of the copy number of CAR:CAR2 is about 1:1, 2:1, 

3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, 10:1, 1:2, 1:3, 1:4, 1:5, 1:6, 1:7, 1:8, 1:9 or 1:10.  

1037615. Antigens 

[0377 In some embodiments, provided herein are cells (e.g., T cells) expressing a first CAR 

targeting a first antigen (e.g. anti-CD22) and a second CAR targeting a second antigen (e.g. anti

CD19).  

103781 Among the antigens that may be targeted by the genetically engineered antigen receptors 

are those expressed in the context of a disease, condition, or cell type to be targeted via the 

adoptive cell therapy. Among the diseases and conditions are proliferative, neoplastic, and 

malignant diseases and disorders, including cancers and tumors, including hematologic cancers, 

cancers of the immune system, such as lymphomas, leukemias, and/or myelomas, such as B, T, 
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and myeloid leukemias, lymphomas, and multiple myelomas. In some embodiments, the antigen 

is selectively expressed or overexpressed on cells of the disease or condition, e.g., the tumor or 

pathogenic cells, as compared to normal or non-targeted cells or tissues. In other embodiments, 

the antigen is expressed on normal cells and/or is expressed on the engineered cells.  

[03791 Any suitable antigen mayfind use in the present method. Exemplary antigens include, but 

are not limited to, antigenic molecules from infectious agents, glycosylated antigens, 

TnAntigens, auto-/self-antigens, tumor-/cancer-associated antigens, and tumor neoantigens 

(Linnemann et al, 2015). In particular aspects, the antigens include those listed in Table 1.  

[0380 In particular aspects, the antigens for targeting by two or more antigen recognition 

domains include, but are not limited to CD22 and CD19 (e.g., for B cell malignancies). The 

sequences for these antigens are known in the art, for example, CD22 (e.g., Accession No.  

NM_001772.4); CD19 (e.g., Accession No. NC_000023.11).  

[0381] Tumor-associated antigens may be derived from prostate, breast, colorectal, lung, 

pancreatic, renal, mesothelioma, ovarian, or melanoma cancers, Exemplary tumor-associated 

antigens or tumor cell-derived antigens include MAGE 1, 3, and MAGE 4 (or other MACE 

antigens such as those disclosed in PCT Publication No. WO 99/40188); PRAME; BAGE; 

RAGE, Lage (also known as NY ESO 1); SAGE; and HAGE or GAGE. These non-limiting 

examples of tumor antigens are expressed in a wide range of tumor types such as melanoma, 

lung carcinoma, sarcoma, and bladder carcinoma. See, eg., U.S. Patent No. 6,544,518. Prostate 

cancer tumor-associated antigens include, for example, prostate specific membrane antigen 

(PSMA), prostate-specific antigen (PSA), prostatic acid phosphates, NKX3.1, and six

transmembrane epithelial antigen of the prostate (STEAP).  

103821 Other tumor associated antigens include Plu-1, HASH-I, HasH-2, Cripto and Criptin.  

Additionally, a tumor antigen may be a self peptide hormone, such as whole length 

gonadotrophin hormone releasing hormone (GnRH), a short 10 amino acid long peptide, useful 

in the treatment of many cancers.  

103831 Tumor antigens include tumor antigens derived from cancers that are characterized by 

tumor-associated antigen expression, such as HER-2/neu expression. Tumor-associated antigens 

of interest include lineage- specific tumor antigens such as the melanocyte-melanoma lineage 

antigens MART- I/Melan-A, gpl00, gp75, mda-7, tyrosinase and tyrosinase-related protein.  

Illustrative tumor-associated antigens include, but are not limited to, tumor antigens derived from 
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or comprising any one or more of, p53, Ras, c-Myc, cytoplasmic serine/threonine kinases (e.g., 

A-Raf, B-Raf, and C-Raf cyclin-dependent kinases), MAGE-Al, MAGE-A2, MAGE- A3, 

1/AGE-A4, MAGE-A6, MAGE-A1O, MAGE-A12, MART-1, BAGE, DAM-6, -10, GAGE-1 

2,-8, GAGE- 3,-4,-5,-6, -7B, NA88-A, MART-1, MC1R, gp100,PSA,PSM, Tyrosinase, 

TRP-1, TRP-2, ART-4, CAMEL, CEA, Cyp-B, hTERT, hTRT, iCE, MUC1, MUC2, 

Phosphoinositide 3-kinases (PI3Ks), TRK receptors, PRAME, P15, RU1, RU2, SART-1 , 

SART-3, Wilms'tumor antigen (WTI), AFP, -catenin/m, Caspase-8/m, CEA, CDK-4/m, 

ELF2M, GnT-V, G250, HSP70-2M, HST-2, KIAA0205, MUM- 1,JMUM-2, MUM-3, 

Myosin/m, RAGE, SAR-2, TRIP-2/INT2, 707-AP, Annexin II, CDC27/m. TPI/mbcr-abl, BCR

ABL, interferon regulatory factor 4 (IRF4), ETV/AML, LDLR/FUT, Pml/RAR, Tumor

associated calcium signal transducer I (TACSTDI) TACSTD2, receptor tyrosine kinases (e.g., 

Epidermal Growth Factor receptor (EGFR) (in particular, EGFRvI), platelet derived growth 

factor receptor (PDGFR), vascular endothelial growth factor receptor (VEGFR)), cytoplasmic 

tyrosine kinases (e.g.src-familysyk-ZAP70 family), integrin-linked kinase (ILK), signal 

transducers and activators of transcription STAT3, STATS, and STATE, hypoxia inducible 

factors (e.g., HiF-i and HIF-2) Nuclear Factor-Kappa B (NF-B), Notch receptors (e.g., Notch

4). c-Met, niamnmalian targets of rapamycin (mTOR), WN.T, extracellular signal-regulated 

kinases (ERKs), and their regulatory subunits, PMSA, PR-3, MDM2, Mesothelin, renal cell 

carcinoma-5T4, S.M22-alpha, carbonic anhydrases I (CA) and [X (CAIX) (also known as 

G250). STEAD, TEL/AMLI, GD2, proteinase3, hTERT, sarcoma translocation breakpoints, 

EphA2, ML-IAP, EpCAM, ERG (TMPRSS2 ETS fusion gene), NA17, PAX3, ALK, androgen 

receptor, cyclin B 1, polysialic acid, MYCN, RhoC, GD3, fucosyl GMI, imesothelian, PSCA, 

sLe, PLACID GM3, BORIS,Tn, GLoboH, NY-BR- 1, RGsS, SART3, STn, PAX5, OY-TES I , 

sperm protein 17, LCK, HMWMAA, AKAP-4, SSX2, XAGE 1, B7H3, legumain,TE2, Page4, 

MAD-CT-I , FAP, MAD-CT-2, fos related antigen 1, CBX2, CLDN6, SPANX, TPTE, ACTL8, 

ANKRD30A, CDKN2A, MAD2L1 , CTAGIB, SUNCI, LRRN1 and idiotype.  

103841 Antigens may include epitopic regions or epitopic peptides derived from genes mutated in 

tumor cells or from genes transcribed at different levels in tumor cells compared to normal cells, 

suchas telomerase enzyme, surviving, mesothelin, mutated ras, bcr/abl rearrangement, Her2/neu, 

mutated or wild-type p53, cytochrome P450 B I , and abnormally expressed intron sequences 

such as N-acetylglucosaminyltransferase-V; clonal rearrangements of immunoglobulin genes 
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generating unique idiotypes in myeloma and B-cell lymphomas, tumor antigens that include 

epitopic regions or epitopic peptides derived from oncoviral processes, such as human papilloma 

virus proteins E6 and E7; Epstein bar virus protein LMP2; nonmutated oncofetal proteins with a 

tumor-selective expression, such as carcinoembryonic antigen and alpha-fetoprotein.  

[0385 In other embodiments, an antigen is obtained or derived from a pathogenic 

microorganism or from an opportunistic pathogenic microorganism (also called herein an 

infectious disease microorganism), such as a virus, fungus, parasite, and bacterium. In certain 

embodiments, antigens derived from such a microorganism include full-length proteins.  

[03861 Illustrative pathogenic organisms whose antigens are contemplated for use in the method 

described herein include human immunodeficiency virus (HIV), herpes simplex virus (HSV), 

respiratory syncytial virus (RSV), cytomegalovirus (CMV), Epstein-Barr virus (EBV), Influenza 

A, B, and C, vesicular stomatitis virus (VSV), vesicular stomatitis virus (VSV), polyomavirus 

(eg., BK virus and JC virus), adenovirus, Staphylococcus species including Methicillin-resistant 

Staphylococcus aureus (MRS A), and Streptococcus species including Streptococcus 

pneumoniae. As would be understood by the skilled person, proteins derived fror these and 

other pathogenic microorganisms for use as antigen as described herein and nucleotide sequences 

encoding the proteins may be identified in publications and in public databases such as 

GENBANNK, SWISS-PRO , and TREMBLE .  

[0387] Antigens derived from human immunodeficiency virus (HIV) include any of the TIV 

virion structural proteins (eg., gpi20, gp4, p17, p.24), protease, reverse transcriptase, or HIV 

proteins encoded by tat, rev, nef, vif, vpr and vpu.  

[0388] Antigens derived from herpes simplex virus (e.g., HSV 1 and HSV2) include, but are not 

limited to, proteins expressed from HSV late genes. The late group of genes predominantly 

encodes proteins that form the virion particle. Such proteins include the five proteins from (UL) 

which form the viral capsid: UL6, UTL8, UL35, UL38 and the major capsid protein UL9, 

UL45, and UL27, each of which may be used as an antigen as described herein. Other illustrative 

HSV proteins contemplated for use as antigens herein include the 1P27 (1-I, 112), glycoprotein 

B (gB) and glycoprotein D (gD) proteins. The HSV genome comprises at least 74 genes, each 

encoding a protein that could potentially be used as an antigen.  

[03891 Antigens derived from cytomegalovirus (CMV) include CMV structural proteins, viral 

antigens expressed during the immediate early and early phases of virus replication, 
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glycoproteins I and 111, capsid protein, coat protein, lower matrix protein pp65 (ppUL83), p52 

(ppUL44), IE1 and1E2 (UL123 and UL122), protein products from the cluster of genes from 

UL128-ULL50 (Rykman et al. 2006), envelope glycoprotein B (gB), gH, gN, and ppl50. As 

would be understood by the skilled person, CMV proteins for use as antigens described herein 

may be identified in public databases such as GENBANK*, SWISS-PROTO, and TREMBL* 

(see e.g., Bennekov et al. 2004; Loewendorf et al. 2010; Marschall et al. 2009).  

[0390] Antigens derived from Epstein-Ban virus (EBV) that are contemplated for use in certain 

embodiments include EBV lytic proteins gp350 and gpi10, EBV proteins produced during latent 

cycle infection including Epstein-Ban nuclear antigen (EBNA)-1, EBNA-2, EBNA-3A, EBNA

3B, EBNA-3C, EBNA-leader protein (EBNA-LP) and latent membrane proteins (LMP)-l, LIMP

2A and LMP-2B (see, eg., Lockey et al , 2008).  

[03911 Antigens derived from respiratory syncytial virus (RSV) that are contemplated for use 

herein include any of the eleven proteins encoded by the RSV genome, or antigenic fragments 

thereof NS 1, NS2, N (nucleocapsid protein), M (Matrix protein) SH, G and F (viral coat 

proteins), M2 (second natrix protein), M2-1 (elongation factor), M2-2 (transcription regulation), 

RNA polymerase, and phosphoprotein P.  

[0392] Antigens derived from Vesicular stomatitis virus (VSV) that are contemplated for use 

include any one of the five major proteins encoded by the VSV genome, and antigenic fragments 

thereof large protein (L), glycoprotein (G), nucleoprotein (N), phosphoprotein (P), and matrix 

protein (M) (see, eg., Rieder et al , 1999).  

[0393] Antigens derived from an influenza virus that are contemplated for use in certain 

embodiments include hemagglutinin (HA), neuraminidase (NA), nucleoprotein (NP), matrix 

proteins MI and M2, NSI, NS2 (NEP), PA, PBi, PB1-F2. and PB2.  

[03941 Exemplary viral antigens also include, but are not limited to, adenovirus polypeptides, 

alphavirus polypeptides, calicivirus polypeptides (e.g., a calicivirus capsid antigen), coronavirus 

polypeptides, distemper virus polypeptides, Ebola virus polypeptides, enterovirus polypeptides, 

flavivirus polypeptides, hepatitis virus (AE) polypeptides (a hepatitis B core or surface antigen, a 

hepatitis Cvirus El or E2 glycoproteins, core, or non- structural proteins), herpesvirus 

polypeptides (including a herpes simplex virus or varicella zoster virus glycoprotein), infectious 

peritonitis virus polypeptides, leukemia virus polypeptides, Marburg virus polypeptides, 

orthomyxovirus polypeptides, papilloma virus polypeptides, parainfluenza virus polypeptides 
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(e.g., the hemagglutinin and neuraunidase polypeptides), paramyxovirus polypeptides, 

parvovirus polypeptides, pestivirus polypeptides, picorna virus polypeptides (e.g., a poliovirus 

capsid polypeptide), pox virus polypeptides (e.g., a vaccinia virus polypeptide), rabies virus 

polypeptides (e.g., a rabies virus glycoprotein G), reovirus polypeptides, retrovirus polypeptides, 

and rotavirus polypeptides.  

[03951 In certain embodiments, the antigen may be bacterial antigens. In certain embodiments, a 

bacterial antigen of interest may be a secreted polypeptide. In other certain embodiments, 

bacterial antigens include antigens that have a portion or portions of the polypeptide exposed on 

the outer cell surface of the bacteria.  

[03961 Antigens derived from Staphylococcus species including Methicillin-resistant 

Staphylococcusaureus (MRSA) that are contemplated for use include virulence regulators, such 

as the Agr system, Sar and Sa, the Arl system, Sar honiologues (Rot, MgrA, SarS, SarR, SarT, 

SarU, SarV, SarX, SarZ and TcaR), the Srr system and TRAP. Other Staphylococcus proteins 

that may serve as antigens include Cp proteins, HtrA, MsrR, aconitase, CcpA, SrA, Msa, CfvA 

and CfvB (see, e.g., Staphylococcus: Molecular Genetics, 2008 Caister Academic Press, Ed. Jodi 

Lindsay). The genonies for two species of Staphylococcus aureus (N315 and MuO) have been 

sequenced and are publicly available, for example at PATRIC (PATRIC: The VBI PathoSysterns 

Resource Integration Center, Snyder et al., 2007). As would be understood by the skilled person, 

Staphylococcus proteins for use as antigens may also be identified in other public databases such 

as GenBank@, Swiss-Prot@, and TrEMBL@.  

[0397] Antigens derived from Streptococcuspneunoniae that are contemplated for use in certain 

embodiments described herein include pneumolysin, PspA, choline -binding protein A (CbpA), 

NanA, NanB, SpnIL, PavA, LytA, Pht, and pilin proteins (RrgA; RrgB; RrgC). Antigenic 

proteins of Streptococcus pneumoniae are also known in the art and may be used as an antigen in 

some embodiments (see, e.g., Zysk et al., 2000). The complete genome sequence of a virulent 

strain of Streptococcus pneunoniae has been sequenced and, as would be understood by the 

skilled person, S. pneunoniae proteins for use herein may also be identified in other public 

databases such as GENBANK*, SWISS-PROT*, andTREMBL*. Proteins of particular interest 

for antigens according to the present disclosure include virulence factors and proteins predicted 

to be exposed at the surface of the pneumococci (see, e.g., Frolet et al., 2010).  
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[03981 Examples of bacterial antigens that may be used as antigens include, but are not limited 

to, Actinomyces polypeptides, Bacillus polypeptides, Bacteroides polypeptides, Bordetella 

polypeptides, Bartonella polypeptides, Borrelia polypeptides (e.g., B. burgdorferi OspA), 

Brucella polypeptides, Campylobacter polypeptides, Capnocytophaga polypeptides, Chlamydia 

polypeptides, Corynebacterium polypeptides, Coxiella polypeptides, Dermatophilus 

polypeptides, Enterococcus polypeptides, Ehrlichia polypeptides, Escherichia polypeptides, 

Francisella polypeptides, Fusobacterium polypeptides, Haemobartonella polypeptides, 

Haemophilus polypeptides (eg., H. influenzae type b outer membrane protein), Helicobacter 

polypeptides, Klebsiella polypeptides, L-form bacteria polypeptides, Leptospira polypeptides, 

Listeria polypeptides, Mycobacteria polypeptides, Mycoplasma polypeptides, Neisseria 

polypeptides, Neorickettsia polypeptides, Nocardia polypeptides, Pasteurela polypeptides, 

Peptococcus polypeptides, Peptostreptococcus polypeptides, Pneumococcus polypeptides (i.e., S.  

pneumoniae polypeptides) (see description herein), Proteus polypeptides, Pseudomonas 

polypeptides, Rickettsia polypeptides, Rochalimaea polypeptides, Salmonella polypeptides, 

Shigella polypeptides, Staphylococcus polypeptides, group A streptococcus polypeptides (eg., S.  

pyogenes M proteins), group B streptococcus (S. agalactiae) polypeptides, Treponema 

polypeptides, and Yersinia polypeptides (eg., Y pestis F1 and V antigens).  

[0399] Examples of fungal antigens include, but are not limited to, Absidia polypeptides, 

Acremonium polypeptides, Alternaria polypeptides, Aspergillus polypeptides, Basidiobolus 

polypeptides, Bipolaris polypeptides, Blastomyces polypeptides, Candida polypeptides, 

Coccidioides polypeptides, Conidiobolus polypeptides, Cryptococcus polypeptides, Curvalaria 

polypeptides, Epidermophyton polypeptides, Exophiala polypeptides, Geotrichum polypeptides, 

Histoplasma polypeptides, Madurella polypeptides, Malassezia polypeptides, Microsporum 

polypeptides, Moniliella polypeptides, Mortierella polypeptides, Mucor polypeptides, 

Paecilomyces polypeptides, Penicillium polypeptides, Phialemonium polypeptides, Phialophora 

polypeptides, Prototheca polypeptides, Pseudallescheria polypeptides, Pseudomicrodochium 

polypeptides, Pythium polypeptides, Rhino sporidium polypeptides, Rhizopus polypeptides, 

Scolecobasidium polypeptides, Sporothrix polypeptides, Stemphylium polypeptides, 

Trichophyton polypeptides, Trichosporon polypeptides, and Xylohypha poypeptides.  

[04001 Examples of protozoan parasite antigens include, but are not limited to, Babesia 

polypeptides, Balantidium polypeptides, Besnoitia polypeptides, Cryptosporidium polypeptides, 
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Eirneria polypeptides, Encephalitozoon polypeptides, Entamoeba polypeptides, Giardia 

polypeptides, Hammondia polypeptides, Hepatozoon polypeptides, Isospora polypeptides, 

Leishmania polypeptides, Microsporidia polypeptides, Neospora polypeptides, Nosema 

polypeptides, Pentatrichomonas polypeptides, Plasmodium polypeptides. Examples of helminth 

parasite antigens include, but are not limited to, Acanthocheilonema polypeptides, 

Aelurostrongylus polypeptides, Ancylostoma polypeptides, Angiostrongylus polypeptides, 

Ascaris polypeptides, Brugia polypeptides, Bunostomum polypeptides, Capillaria polypeptides, 

Chabertia polypeptides, Cooperia polypeptides, Crenosoma polypeptides, Dictyocaulus 

polypeptides, Dioctophyme polypeptides, Dipetalonema polypeptides, Diphyllobothriunm 

polypeptides, Diplydium polypeptides, Dirofilaria polypeptides, Dracunculus polypeptides, 

Enterobius polypeptides, Filaroides polypeptides, Haemonchus polypeptides, Lagochilascaris 

polypeptides, Loa polypeptides, Mansonella polypeptides, Muellerius polypeptides, 

Nanophyetus polypeptides, Necator polypeptides, Nematodirus polypeptides, Oesophagostonumr 

polypeptides, Onchocerca polypeptides, Opisthorchis polypeptides, Ostertagia polypeptides, 

Parafilaria poiypeptides, Paragonimus polypeptides, Parascaris polypeptides, Physaloptera 

polypeptides, Protostrongylus polypeptides, Setaria polypeptides, Spirocerca polypeptides 

Spirometra polypeptides, Stephanofilaria polypeptides, Strongyloides polypeptides, Strongylus 

polypeptides, Thelazia polypeptides, Toxascaris polypeptides, Toxocara polypeptides, 

Trichinella polypeptides, Tricho strongylus polypeptides, Trichuris polypeptides, Uncinaria 

polypeptides, and Wuchereria polypeptides. (e.g., P. falciparum circumsporozoite (PfCSP)), 

sporozoite surface protein 2 (PfSSP2), carboxyl terminus of liver state antigen I (PfLSAI c

term), and exported protein I (PfExp-1), Pneumocystis polypeptides, Sarcocystis polypeptides, 

Schistosoma polypeptides, Theileria polypeptides, Toxoplasma polypeptides, and Trypanosoma 

polypeptides.  

104011 Examples of ectoparasite antigens include, but are not limited to, polypeptides (including 

antigens as well as allergens) from fleas; ticks, including hard ticks and soft ticks; flies, such as 

midges, mosquitoes, sand flies, black flies, horse flies, horn flies, deer flies, tsetse flies, stable 

flies, myiasis-causing flies and biting gnats; ants; spiders, lice; mites, and true bugs, such as bed 

bugs and kissing bugs.  

6. Safety Switch Proteins 
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[04021 Although cellular therapies hold great promise for the treatment of human disease, 

significant toxicities from the cells themselves or from their transgene products have hampered 

clinical investigation. In some embodiments described herein, immune effector cells (e.g., T 

cells) comprising a CAR described herein that have been infused into a mammalian subject, e.g., 

a human, can be ablated in order to regulate the effect of such immune effector cells should 

toxicity arise from their use. In some embodiments, the immune cells of the present disclosure 

may comprise one or more suicide genes.  

[04031 As used herein, the term "safety switch protein", "suicide protein" or"kill switch protein" 

refers to an engineered protein designed to prevent potential toxicity or otherwise adverse effects 

of a cell therapy. In some instances, the safety switch protein expression is conditionally 

controlled to address safety concerns for transplanted engineered cells that have permanently 

incorporated the gene encoding the safety switch protein into its genome. This conditional 

regulation could be variable and might include control through a small molecule-mediated post

translational activation and tissue-specific and/or temporal transcriptional regulation. The safety 

switch could mediate induction of apoptosis, inhibition of protein synthesis or DNA replication, 

growth arrest, transcriptional and post-transcriptional genetic regulation and/or antibody

mediated depletion. In sone instances, the safety switch protein is activated by an exogenous 

molecule, e.g., a prodrug, that, when activated, triggers apoptosis and/or cell death of a 

therapeutic cell.  

[0404] The term "suicide gene" or"kill switch gene" as used herein is defined as a gene which, 

upon administration of a prodrug, effects transition of a.gene product to a compound which kills 

its host cell. Examples of suicide gene/prodrug combinations which may be used include, but are 

not limited to inducible caspase 9 (iCASP9) and rimiducid; RQR8 and rituximab; truncated 

version of EGFR variant II (EGFRv3) and cetuximab; Herpes Simplex Virus-thymidine kinase 

(HSV-tk) and ganciclovir, acyclovir, or FIAU; oxidoreductase and cycloheximide; cytosine 

deamninase and5-fluorocytosine; thymidine kinase thymidilate kinase (Tdk::Tmk) and AZT, and 

deoxycytidine kinase and cytosine arabinoside. The K coi purine nucleoside phosphorylase, a 

so-called suicide genewhich converts the prodrug 6-methylpurine deoxyriboside to toxic purine 

6-methylpurine. Other examples of suicide genes usedwith prodrug therapy are the E coli 

cytosine deaminase gene and the HSV thymidine kinase gene.  
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[04051 Exemplary suicide genes include but are not limited to inducible caspase 9 (or caspase 3 

or 7), CD20, CD52, EGFRt, or, thymidine kinase, cytosine deaminase, HERI and any 

combination thereof Further suicide genes known in the art that may be used in the present 

disclosure include Purine nucleoside phosphorylase (PNP), Cytochrome p450 enzymes (CYP), 

Carboxypeptidases (CP), Carboxylesterase (CE), Nitroreductase (NTR), Guanine 

Ribosyltransferase (XGRTP), Glycosidase enzymes, Methionine-a,Y-lyase (MET), and 

Thymidine phosphorylase (TP).  

7. T cell activity 

[0406 In some embodiments, a population of genetically engineered T cells as disclosed herein 

exhibits T cell functions (e.g., effector functions), In some embodiments, the population is 

cytotoxic to CD22-expressing cells and CD19 expressing cells (e.g., CD22-positive tumor cells, 

CD22-lowtumor cells, CD19 positive tumor cells, CD19 lowtumor cells). Effector function of a 

T cell, for example, may be cytolytic activity or helper activity including the secretion of 

cytokines. In some embodiments, the population exhibits one or more T cell effector functions at 

a level that is least 3-4-fold higher than the functions exhibited by a population of T cells not 

expressing the CAR.  

[0407] 1l Methods 

[0408] Chimeric antigen receptors may be readily inserted into and expressed by immune cells, 

(eg., T cells). In certain embodiments, cells (e.g., immune cells such as T cells) are obtained 

from a donor subject. In some embodiments, the donor subject is human patient afflicted with a 

cancer or a tumor, In other embodiments, the donor subject is a human patient not afflicted with 

a cancer or a tumor. In sonie embodiments, an engineered cell is autologous to a subject. In some 

embodiments, an engineered cell is allogeneic to a subject.  

[04091 The cell of the present disclosure may be obtained through any source known in the art.  

For example,Tcells can be differentiated in vitro from a hematopoietic stein cell population, or 

Cells can be obtained from a subject. Tcells can be obtained from, e.g., peripheral blood 

mononuclear cells, bone marrow, lymph node tissue, cord blood, thymus tissue, tissue from a site 

of infection, ascites, pleural effusion, spleen tissue, and tumors. In addition, the Tcells can be 

derived from one or more T cell lines available in the art. Tells can also be obtained from a unit 

of blood collected from a subject using any number of techniques known to the skilled artisan, 

such as FICOLLTM separation and/or apheresis. In certain embodiments, the cells collected by 
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apheresis are washed to remove the plasma fraction, and placed in an appropriate buffer or media 

for subsequent processing. In some embodiments, the cells are washed with PBS. As will be 

appreciated, a washing step can be used, such as by using a semiautomated flowthrough 

centrifuge, e.g., the CobeTM 2991 cell processor, the Baxter CytoMateTM, or the like. In some 

embodiments, the washed cells are resuspended in one or more biocompatible buffers, or other 

saline solution with or without buffer. In certain embodiments, the undesired components of the 

apheresis sample are removed. Additional methods of isolating Tcells for a T cell therapy are 

disclosed in U.S. Patent Publication No. 2013/0287748, which is herein incorporated by 

references in its entirety.  

[0410 In certain embodiments, T cells are isolated from PBMCs by lysing the red blood cells 

and depleting the monocytes, e.g., by using centrifugation through a PERCOLLTM gradient. In 

sorne embodiments, a specific subpopulation of T cells, such as CD4', CD8., CD28, CD45RA-', 

and CD45R-O* T cells is further isolated by positive or negative selection techniques known in 

the art. For example, enrichment of a T cell population by negative selection can be 

accomplished with a combination of antibodies directed to surface markers unique to the 

negatively selected cells. In some embodiments, cell sorting and/or selection via negative 

magnetic iinmunoadherence or flow cytometry that uses a cocktail of monoclonal antibodies 

directed to cell surface markers present on the cells negatively selected can be used. For 

example, to enrich for CD4- cells by negative selection, a monoclonal antibody cocktail typically 

includes antibodies to CD8, CDl lb, CD14, CD16, CD20, and HLA-DR. In certain embodiments, 

flow cytometry and cell sorting are used to isolate cell populations of interest for use in the 

present disclosure.  

10411] In some embodiments, PBMCs are used directly for genetic modification with the 

immune cells (such as CARs or TCRs) using methods as described herein. In certain 

embodiments, after isolating the PBMCs, T lymphocytes are further isolated, and both cytotoxic 

and helper Tlymphocytes are sorted into naive, memory, and effector Tcell subpopulations 

either before or after genetic modification and/or expansion.  

[0412 In some embodiments, CD8* cells are further sorted into naive, central memory, and 

effector cells by identifying cell surface antigens that are associated with each of these types of 

CD8* cells. In some embodiments, the expression of phenotypic markers of central memory T 

cells includes CCR7, CD3, CD28, CD45RO, CD62L, and CD127 and are negative for granzyme 
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B. In some embodiments, central memoryT cells are CD8, CD45RO, and CD62LU Icells. In 

some embodiments, effectorT cells are negative for CCR7, CD28, CD62L, and CD 127 and 

positive for granzyme B and perforin. In certain embodiments, CD4*T cells are further sorted 

into subpopulations. For example, CD4T helper cells can be sorted into naive, central memory, 

and effector cells by identifying cell populations that have cell surface antigens.  

10413 In some embodiments, the immune cells, e.g., T cells, are genetically modified following 

isolation using known methods, or the immune cells are activated and expanded (or 

differentiated in the case of progenitors) in vitro prior to being genetically modified. In another 

embodiment, the immune cells, e.g., T cells, are geneticallymodified with the chimeric antigen 

receptors described herein (e.g., transduced with a viral vector comprising one or more 

nucleotide sequences encoding a CAR) and then are activated and/or expanded in vitro. Methods 

for activating and expanding T cells are known in the art and are described, e.g., in US. Patent 

Nos. 6,905,874; 6,867,041 -and 6,797,514; and PCT Publication No. WO 2012/079000, the 

contents of which are hereby incorporated by reference in their entirety. Generally, such methods 

include contacting PBMC or isolated T cells with a stiniulatory agent and costinmulatory agent, 

such as anti-CD3 and anti-CD28 antibodies, generally attached to a bead or other surface, in a 

culture inedium with appropriate cytokines, such as IL-2. Anti-CD3 and anti-CD28 antibodies 

attached to the same bead serve as a"surrogate" antigen presenting cell (APC. One example is 

The Dynabeads*) system, a CD3/CD28 activator/stimulator system for physiological activation of 

human T cells. In other embodiments, the T cells are activated and stimulated to proliferate with 

feeder cells and appropriate antibodies and cytokines using methods such as those described in 

U.S. Patent Nos. 6,040,177 and 5,827,642 and PCT Publication No. WO 2012/129514, the 

contents of which are hereby incorporated by reference in their entirety.  

IV. Methods of Gene Delivery and Cell Modification 

10414] One of skill in the art would be well-equipped to construct a vector through standard 

recombinant techniques (see, for example, Sambrook et al., 2001 and Ausubel et al, 1996, both 

incorporated herein by reference) for the expression of the antigen receptors of the present 

disclosure. Vectors include but are not limited to, plasmids, cosmids, viruses (bacteriophage, 

animal viruses, and plant viruses), and artificial chromosomes (e.g., YACs), such as retroviral 

vectors (e.g. derived from Moloney murine leukemia virus vectors (MoMLV), MSCV, SFFV, 

MPSV, SNV etc), lentiviral vectors (e.g. derived from HIV-I, HIV-2, SIV, BIV, FIV etc.), 
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adenoviral (Ad) vectors including replication competent, replication deficient and gutless forms 

thereof, adeno-associated viral (AAV) vectors, simian virus 40 (SV-40) vectors, bovine 

papilloma virus vectors, Epstein-Barr virus vectors, herpes virus vectors, vaccima virus vectors, 

Harvey murine sarcoma virus vectors, murine mammary tumor virus vectors, Rous sarcoma 

virus vectors, parvovirus vectors, polio virus vectors, vesicular stomatitis virus vectors, maraba 

virus vectors and group B adenovirus enadenotucirev Vectors.  

1. Viral Vectors 

[04151 Viral vectors encoding an antigen receptor, a cytokine and/or an functional effector 

element maybe provided in certain aspects of the methods of the present disclosure. In 

generating recombinant viral vectors, non-essential genes are typically replaced with a gene or 

coding sequence for a heterologous (or non-native) protein. A viral vector is a kind of expression 

construct that utilizes viral sequences to introduce nucleic acid and possibly proteins into a cell.  

The ability of certain viruses to infect cells or enter cells via receptor mediated- endocytosis, and 

to integrate into host cell genomes and express viral genes stably and efficiently have made them 

attractive candidates for the transfer of foreign nucleic acids into cells (eg., mammalian cells).  

Non- lirniting examples of virus vectors that may be used to deliver a nucleic acid of certain 

aspects of the present invention are described below.  

[0416] An engineered virus vector may comprise long terminal repeats (LTRs), a cargo 

nucleotide sequence, or a cargo cassette, A viral vector-related "cargo cassette" as used herein 

refers to a nucleotide sequence comprising a left LTR at the 5' end and a right LTR at the 3'end, 

and a nucleotide sequence positioned between the left and right LTRs. The nucleotide sequence 

flanked by the LTRs is a nucleotide sequence intended for integration into acceptor DNA. A 

"cargo nucleotide sequence" refers to a nucleotide sequence (e.g., a nucleotide sequence 

intended for integration into acceptor DNA), flanked by an LTR at each end, wherein the LTRs 

are heterologous to the nucleotide sequence. A cargo cassette can be artificially engineered.  

[0417 In some embodiments of the methods of the disclosure, introducing a nucleic acid 

sequence and/or a genomic editing construct into an immune cell ex vivo, in viv, in vitro or in 

situ comprises a viral vector. In some embodiments, the viral vector is a non-integrating non

chromosomal vector. Exemplary non-integrating non-chromosomal vectors include, but are not 

limited to, adeno-associated virus (AAV), adenovirus, and herpes viruses. In some embodiments, 
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the viral vector is an integrating chromosomal vector. Integrating chromosomal vectors include, 

but are not limited to, adeno-associated vectors (AAV), Lentiviruses, and gamma-retroviruses.  

[0418 Lentiviruses are complex retroviruses, which, in addition to the common retroviral genes 

gag, pol, and env, contain other genes with regulatory or structural function. Lentiviral vectors 

are well known in the art (see, for example, U.S. Patents 6,013,516 and 5,994,136).  

104191 A retroviral vector may also be, e.g. a gammaretroviral vector. A gammaretroviral vector 

may include, e.g., a promoter, a packaging signal (y), a primer binding site (PBS), one or more 

(e.g, two) long terminal repeats (LTR), and a transgene of interest, e'g., a gene encoding a CAR.  

A gammaretroviral vector may lack viral structural gens such as gag., pol, and env. Exemplary 

gamrnmaretroviral vectors include Murine Leukemia Virus (MLV), Spleen-Focus Forming Virus 

(SFFV), and Myeloproliferative Sarcoma Virus (IPSV), and vectors derived therefrom. Other 

gammaretroviral vectors are described, e.g., in Tobias Maetzig et al., Viruses. 2011 Jun; 3(6): 

677-713.  

[04201 Recombinantlentiviral vectors are capable of infecting non-dividing cells and can be 

used for both in vivo and ex vivo gene transfer and expression of nucleic acid sequences. For 

example, recombinant lentivirus capable of infecting a non-dividing cell- wherein a suitable 

host cell is transfected with two or more vectors carrying the packaging functions, namely gag, 

pol and env, as well as rev and tat- is described in U.S. Patent 5,994,136, incorporated herein 

by reference.  

[0421] In some embodiments of the methods of the disclosure, introducing a nucleic acid 

sequence and/or a genomic editing construct into an immune cell ex vivo, in vivo, in vitro or in 

situ comprises a combination of vectors. Exemplary, non-limiting vector combinations include: 

viral and non-viral vectors, a plurality of non-viral vectors, or a plurality of viral vectors.  

Exemplary but non-limiting vectors combinations include: a combination of a DNA-derived and 

an RNA-derived vector, a combination of an RNA and a reverse transcriptase, a combination of 

a transposon and a transposase, a combination of a non-viral vector and an endonuclease, and a 

combination of a viral vector and an endonuclease.  

[0422 In some embodiments of the methods of the disclosure, genome modification comprising 

introducing a nucleic acid sequence and/or a genomic editing construct into an immune cell ex 

vivo, in vivo, in vitro or in situ stably integrates a nucleic acid sequence, transiently integrates a 

nucleic acid sequence, produces site-specific integration a nucleic acid sequence, or produces a 
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biased integration of a nucleic acid sequence. In some embodiments, the nucleic acid sequence is 

a transgene.  

[04231 In some embodiments of the methods of the disclosure, genome modification comprising 

introducing a nucleic acid sequence and/or a genomic editing construct into an immune cell ex 

vivo, in vivo, in vitro or in situ stable integrates a nucleic acid sequence. In some embodiments, 

the stable chromosomal integration can be a random integration, a site-specific integration, or a 

biased integration. In some embodiments, the site-specific integration can be non-assisted or 

assisted. In some embodiments, the assisted site-specific integration is co-delivered with a site

directed nuclease. In some embodiments, the site-directed nuclease comprises a transgene with 

5' and 3' nucleotide sequence extensions that contain a percentage homology to upstream and 

downstream regions of the site of genomic integration. In some embodiments, the transgene with 

homologous nucleotide extensions enable genomic integration by homologous recombination, 

microhomology-mediated end joining, or nonhomologous end-joining. In some embodiments the 

site-specific integration occurs at a safe harbor site. Genoric safe harbor sites are able to 

accommodate the integration of new genetic material in a manner that ensures that the newly 

inserted genetic elements function reliably (for example, are expressed at a therapeutically 

effective level of expression) and do not cause deleterious alterations to the host genome that 

cause a risk to the host organism. Potential genomic safe harbors include, but are not limited to, 

intronic sequences of the human albumin gene, the adeno-associated virus site I (AAVSI), a 

naturally occurring site of integration of AAV virus on chromosome 19, the site of the 

chemokine (C-C motif) receptor"5 (CCR5) gene and the site of the human ortholog of the mouse 

Rosa26 locus.  

104241 In some embodiments, the site-specific transgene integration occurs at a site that disrupts 

expression of a target gene. In some embodiments, disruption of target gene expression occurs by 

site-specific integration at introns, exons, promoters, genetic elements, enhancers, suppressors, 

start codons, stop codons, and response elements. In some embodiments, exemplary target genes 

targeted by site-specific integration include but are not limited to any immunosuppressive gene, 

and genes involved in allo-rejection.  

10425 In some embodiments, the site-specific transgene integration occurs at a site that results 

in enhanced expression of a target gene. In some embodiments, enhancement of target gene 
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expression occurs by site-specific integration at introns, exons, promoters, genetic elements, 

enhancers, suppressors, start codons, stop codons, and response elements.  

A. Regulatory Elements 

104261 Expression cassettes included in vectors useful in the present disclosure in particular 

contain (in a 5'-to-3' direction) a eukaryotic transcriptional promoter operably linked to a protein

coding sequence, splice signals including intervening sequences, and a transcriptional 

termination/polyadenylation sequence. The promoters and enhancers that control the 

transcription of protein encoding genes in eukaryotic cells are composed of multiple genetic 

elements. The cellular machinery is able to gather and integrate the regulatory 

information conveyed by each element, allowing different genes to evolve distinct, often 

complex patterns of transcriptional regulation. A promoter used in the context of the present 

disclosure includes constitutive, inducible, and tissue-specific promoters.  

(i) Promoter/Enhancers 

[04271 The expression constructs provided herein comprise a promoter to drive expression of the 

antigen receptor. A promoter generally comprises a sequence that functions to position the start 

site for RNA synthesis. The best known example of this is the TATA box, but in some promoters 

lacking a TATA box, such as, for example, the promoter for the mammalian terminal 

deoxynucleotidyl transferase gene and the promoter for the SV40 late genes, a discrete element 

overlying the start site itself helps to fix the place of initiation. Additional promoter elements 

regulate the frequency of transcriptional initiation. Typically, these are located in the region 

30110 bp- upstream of the start site, although a number of promoters have been shown to contain 

functional elements downstream of the start site as well. To bring a coding sequence "under the 

control of a promoter, one positions the 5' end of the transcription initiation site of the 

transcriptional reading frame "downstream" of (i.e., 3' of) the chosen promoter. The "upstream" 

promoter stimulates transcription of the DNA and promotes expression of the encoded RNA.  

[04281 The spacing between promoter elements frequently is flexible, so that promoter function 

is preserved when elements are inverted or moved relative to one another. In the tk promoter, the 

spacing between promoter elements can be increased to 50 bp apart before activity begins to 

decline. Depending on the promoter, it appears that individual elements can function either 

cooperatively or independently to activate transcription. A promoter may or may not be used in 
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conjunctionwith an "enhancer," which refers to a cis-acing regulatory sequence involved in the 

transcriptional activation of a nucleic acid sequence.  

[04291 A promoter may be one naturally associated with a nucleic acid sequence, as may be 

obtained by isolating the 5'non-coding sequences located upstream of the coding segment and/or 

exon. Such a promoter can be referred to as "endogenous." Similarly, an enhancer may be one 

naturally associated with a nucleic acid sequence, located either downstream or upstream of that 

sequence. Alternatively, certain advantages will be gained by positioning the coding nucleic acid 

segment under the control of a recombinant or heterologous promoter, which refers to a promoter 

that is not normally associated with a nucleic acid sequence in its natural environment. A 

recombinant or heterologous enhancer refers also to an enhancer not normally associated with a 

nucleic acid sequence in its natural environment. Such promoters or enhancers may include 

promoters or enhancers of other genes, and promoters or enhancers isolated from any other virus, 

or prokaryotic or eukaryotic cell, and promoters or enhancers not "naturally occurring," ite., 

containing different elements of different transcriptional regulatory regions, and/or mutations 

that alter expression. For example, promoters that are most commonly used in recombinant DNA 

construction include the lactarnase (penicillinase), lactose and tryptophan (trp-) promoter 

systems. In addition to producing nucleic acid sequences of promoters and enhancers 

synthetically, sequences may be produced using recombinant cloning and/or nucleic acid 

amplification technology, including PCRT' in connection with the compositions disclosed 

herein, Furthermore, it is contemplated that the control sequences that direct transcription and/or 

expression of sequences within non-nuclear organelles such as mitochondria, chloroplasts, and 

the like, can be employed as well.  

104301 Naturally, itwill be important to employ a promoter and/or enhancer that effectively 

directs the expression of the DNA segment in the organelle, cell type, tissue, organ, or organism 

chosen for expression. Those of skill in the art of molecular biology generally know the use of 

promoters, enhancers, and cell type combinations for protein expression, (see, for example 

Sambrook et al. 1989, incorporated herein by reference). The promoters employed may be 

constitutive, tissue-specific, inducible, and/or useful inder the appropriate conditions to direct 

high-level expression of the introduced DNA segment, such as is advantageous in the large-scale 

production of recombinant proteins and/or peptides. The promoter may be heterologous or 

endogenous.  
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[04311 Additionally, any promoter/enhancer combination (as per, for example, the Eukaryotic 

Promoter Data Base EPDB, through world wide web at epd.isb-sib.cl') could also be used to 

drive expression. Use of a T3, T7 or SP6 cytoplasmic expression system is another possible 

embodiment. Eukaryotic cells can support cytoplasmic transcription from certain bacterial 

promoters if the appropriate bacterial polymerase is provided, either as part of the delivery 

complex or as an additional genetic expression construct.  

[04321 Non-limiting examples of promoters include early or late viral promoters, such as, SV40 

early or late promoters, cytomegalovirus (CMV) imm-ediate early promoters, Rous Sarcoma 

Virus (RSV) early promoters; eukaryotic cell promoters, such as, e. g. . beta actin promoter., 

GADPH promoter, metallothionein promoter; and concatenated response element promoters, 

such as cyclic AMIP response element promoters (ere), serum response element promoter (sre), 

phorbol ester promoter (TPA) and response element promoters (tre) near a minimal TATA box.  

It is also possible to use human growth hormone promoter sequences (e.g. , the human growth 

hormone minimal promoter described at Genbank, accession no. X05244, nucleotide 283-341) or 

a mouse mammary tumor promoter (available from the ATCC, Cat. No. ATCC 45007). In 

certain embodiments, the promoter is EF1, EFlalpha, MND, CMVTIE, dectin-1, dectin-2, human 

CD1 1c, 174/80, SM22, RSV, SV40, Ad MLP, beta-actin, MHC class L MHC class II promoter, 

I6 promoter or -1 promoter, however any other promoter that is useful to drive expression of 

the therapeutic gene is applicable to the practice of the present disclosure.  

[0433] In certain aspects, methods of the disclosure also concern enhancer sequences, i.e. , 

nucleic acid sequences that increase a promoter's activity and that have the potential to act in cis, 

and regardless of their orientation, even over relatively long distances (up to several kilobases 

away from the target promoter). However, enhancer function is not necessarily restricted to such 

long distances as they may also function in close proximity to a given promoter.  

(ii) Initiation Signals and Linked Expression 

[0434] A specific initiation signal also may be used in the expression constructs provided in the 

present disclosure for efficient translation of coding sequences. These signals include the ATG 

initiation codon or adjacent sequences. Exogenous translational control signals, including the 

ATG initiation codon, may need to be provided. One of ordinary skill in the art would readily be 

capable of determining this and providing the necessary signals. It is well known that the 

initiation codon must be "in-frame" with the reading frame of the desired coding sequence to 
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ensure translation of the entire insert. The exogenous translational control signals and initiation 

codons can be either natural or synthetic. The efficiency of expression may be enhanced by the 

inclusion of appropriate transcription functional effector elements.  

[04351 In certain embodiments, the use of internal ribosome entry sites (IRES) elements are used 

to create multigene, or polycistronic, messages. IRES elements are able to bypass the ribosome 

scanning model of 5'methylated Cap dependent translation and begin translation at internal sites.  

IRES elements from two members of the picornavirus family (polio and encephalomyocarditis) 

have been described, as well an IRES from a mammalian message. IRES elements can be linked 

to heterologous open reading frames. Multiple open reading frames can be transcribed together, 

each separated by an IRES, creating polycistronic messages. By virtue of the IRES element, each 

open reading frame is accessible to ribosomes for efficient translation. Multiple genes can be 

efficiently expressed using a single promoter/enhancer to transcribe a single message.  

[0436] Additionally, certain 2A sequence elements could be used to create linked- or co

expression of genes in the constructs provided in the present disclosure. For example, cleavage 

sequences could be used to co-express genes by linking open reading frames to form a single 

cistron. An exemplary cleavage sequence is the F2A (Foot-and-mouth disease virus 2A) or a "2A

like" sequence (e.g., Thosea asigna virus 2A; T2A) or a P2A (e . porcine teschovirus-1 2A).  

(iii) Origins of Replication 

[0437] In order to propagate a vector in a host cell, it may contain one or more origins of 

replication sites (often termed "ori"), for example, a nucleic acid sequence corresponding to oriP 

of EBV as described above or a genetically engineered oriP with a similar or elevated function in 

programming, which is a specific nucleic acid sequence at which replication is initiated.  

Alternatively, a replication origin of other extra-chromosomally replicating virus as described 

above or an autonomously replicating sequence (ARS) can be employed.  

B. Selection and Screenable Markers 

[0438 In some embodiments, cells containing a construct of the present disclosure may be 

identified in vitro or in vivo by including a marker in the expression vector. Such markers would 

confer an identifiable change to the cell permitting easy identification of cells containing the 

expression vector. Generally, a selection marker is one that confers a property that allows for 

selection. A positive selection marker is one inwhich the presence of the marker allows for its 
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selection, while a negative selection marker is one in which its presence prevents its selection.  

An example of a positive selection marker is a drug resistance marker.  

[04391 Usually the inclusion of a drug selection marker aids in the cloning and identification of 

transformants. for example, genes that confer resistance to neomycin, puromycin, hygromyc, 

DHFR, GPT, zeocin and histidinol are useful selection markers. In addition to markers 

conferring a phenotype that allows for the discrimination of transformants based on the 

implementation of conditions, other types of markers including screenable markers such as GFP, 

whose basis is colorimetric analysis, are also contemplated. Alternatively, screenable enzynes as 

negative selection markers such as herpes simplex virus thymidine kinase (tk) or 

chloramphenicol acetyltransferase (CAT) may be utilized. One of skill in the art would also 

know how to employ immunologic markers, possibly in conjunction with FACS analysis. The 

marker used is not believed to be important, so long as it is capable of being expressed 

simultaneously with the nucleic acid encoding a gene product, Further examples of selection and 

screenable markers are well known to one of skill in the art.  

2. Other Methods of Nucleic Acid Delivery 

[0440] In addition to viral delivery of the nucleic acids encoding the antigen receptor, the 

following are additional methods of recombinant gene delivery to a. given cell, (e.g. an NK cell) 

and are thus considered in the present disclosure.  

[0441] Introduction of a nucleic acid, such as DNA or RNA, into the immune cells of the current 

disclosure may use any suitable methods for nucleic acid delivery for transformation of a cell, as 

described herein or as would be known to one of ordinary skill in the art. Such methods include, 

but are not limited to, direct delivery of DNA such as by ex vivo transfection, by injection, 

including microinjection); by electroporation; by calcium phosphate precipitation; by using 

DEAE-dextran followed by polyethylene glycol; by direct sonic loading; by liposome mediated 

transfection and receptor-mediated transfection; by microprojectile bombardment; by agitation 

with silicon carbide fibers; by Agrobctriunm-mediated transformation, by 

desiccation/inhibition-mediated DNA uptake, and any combination of such methods. Through 

the application of techniques such as these, organelle(s), cell(s), tissue(s) or organism(s) may be 

stably or transiently transformed.  

A. Transposition BasedMethods ofModification 
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[04421 Generally, the gene transfer system can include a transposon-based or a viral-based 

integration system.  

[0443 In some embodiments, the gene transfer system comprises a transposon system. DNA 

transposons can translocate via a non-replicative "cut-and-paste" mechanism. This mechanism 

requires recognition of the two inverse terminal repeats (ITRs) by a catalytic enzyme, i.e., 

transposase, which can cleave its target and consequently release the DNA transposon from its 

donor template. Upon excision, the DNA transposons may subsequently integrate into the 

acceptor DNA that is cleaved by the same transposase. In some of their natural configurations, 

DNA transposons are flanked by two ITRs and may contain a gene encoding a transposase that 

catalyzes transposition.  

[0444] Transposon systems offer many advantages for nucleic acid integration, e.g., as compared 

to viral vectors. For example, transposons can carry larger cargo, which can be advantageous 

for delivering one or more of the CARs, functional effector elements, and/or cytokines disclosed 

herein, to an immune cell (e.g., an NK cell). Further, transposons may comprise, for example, 

CRISPR tools (e.g., along with cargo), and thereby allow multiplex engineering of a cell.  

[0445] A transposon system comprises (i) a plasnid backbone with inverse terminal repeats 

(ITRs) and (ii) a transposase enzyme that recognizes the ITRs. The term "inverse terminal 

repeats," "inverted terminal repeats", or "ITRs", as used interchangeably herein, refers to short 

sequence repeats flanking the transposase gene in a natural transposon, or flanking a cargo 

polynucleotide sequence in an artificially engineered transposon. Two inverted terminal repeats 

are generally required for the mobilization of the transposon in the presence of a corresponding 

transposase. Inverted repeats as described herein may contain one or more direct repeat (DR) 

sequences. These DR sequences usually are embedded in the terminal inverted repeats (ITRs) of 

the elements. The compositions and methods of the present disclosure comprise, in various 

embodiments, one or more artificially engineered transposons. An engineered transposon may 

comprise ITRs, a cargo nucleotide sequence, or a cargo cassette. A transposon-related "cargo 

cassette" as used herein refers to a nucleotide sequence comprising a left LTR at the 5' end and a 

right ITR at the 3' end, and a nucleotide sequence positioned between the left and right ITRs.  

The nucleotide sequence flanked by the ITRs is a nucleotide sequence intended for integration 

into acceptor DNA. The cargo cassette can, in some embodiments, be comprised in a vector, 

such as plasmid. A "cargo nucleotide sequence" refers to a nucleotide sequence (e.g., a 

135



WO 2023/014922 PCT/US2022/039487 

nucleotide sequence intended for integration into acceptor DNA), flanked by an ITR at each end, 

wherein the ITRs are heterologous to the nucleotide sequence. A cargo cassette can be artificially 

engineered.  

104461 Transposons and Transposase 

[04471 Exemplary transposon systems for use as described in the disclosure include, but are not 

limited to, piggyBac, hyperactive piggyBac, Sleeping Beauty (SB), hyperactive Sleeping Beauty 

(SB100x), SBI1, SB110, Tn7, TcBuster, hyperactive TcBuster, Frog Prince, IS5,TnlO., Tn903, 

SPIN, hAT, Hermes, Hobo, AeBuster., AeBuster2, AeBuster3, BtBusterl , BtBuster2, CfBusterl 

CfBuster2, Tol2, mini-Toi2, Tc3, Mos1, MuA, Himar I, Helitron, and engineered versions of 

transposase family enzymes (Zhang et al. (2009) PLoS Genet. 5:e 1000689; Wilson etal, (2007) 

.1MicrobiolMethods71: 332-5, the entire contents of which are incorporated by reference 

herein), Exemplary transposons also include the transposons of the hA T transposon superfarily 

described in Arensburger et al (2011) Genetics 188(1): 45-57, the entire contents of which are 

incorporated by reference herein) or a SPACE INVADERS (SPIN) transposon (see, e.g., Pace et 

at (2008) Proc. Natl. Acad. Sci. USA. 2008; 105(44):17023-17028, the entire contents of which 

are incorporated by reference herein).  

[0448 nsomeembodiments, thegene transfer system can be delivered to the cell encoded in 

DNA, encoded in mRNA, as a protein, or as a nucleoprotein complex. Alternatively, the gene 

transfer system can be integrated into the genome of a host cell using, for example, a retro

transposon, random plasmid integration, recombinase-mediated integration, hornologous 

recombination mediated integration, or non-homologous end joining mediated integration. More 

examples of transposition systems that can be used with certain emnbodiments of the 

compositions and methods provided herein include.Staphliococcus aureus Tn552 (Colegio et al, 

J. BacterioL, 183: 2384-8, 2001, Kirby C et al, Mol. Microbiol, 43: 173-86, 2002), Tyl (Devine 

& Boeke, Nucleic Acids Res., 22: 3765-72, 1994 and International Publication WO 95/23875), 

Transposon Tn7 (Craig, N L, Science. 271: 1512, 1996; Craig, N L, Review in: CurrTop 

Microbiol Immunol, 204:27-48, 1996), 0n/O and IS10 (Kleckner N, et al, Curr Top Microbiol 

Immunol, 204:49-82, 1996), Mariner transposase (Lampe D J, et al, EMB) J., 15: 5470-9, 

1996), Tel (Plasterk R 11, Curr. Topics Microbiol. Immunol, 204: 125-43, 1996), P Element 

(Gloor, G B, Methods Mol. Biol, 260: 97-114, 2004), Tn3 (Ichikawa & Ohtsubo, J Biol. Chem.  

265: 18829-32, 1990), bacterial insertion sequences (Ohtsubo & Sekine, Curr. Top. Microbiol.  
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Immunol. 204: 1-26, 1996), retroviruses (Brown, et al, Proc Natl Acad Sci USA, 86:2525-9, 

1989), and retrotransposon of yeast (Boeke & Corces, Annu Rev Microbiol. 43:403-34, 1989).  

The entire contents of each of the foregoing references are incorporated by reference herein.  

[0449] Transposition efficiency can be measured by the percent of successful transposition 

events occurring in a population of host cells normalized by the amount of transposon and 

transposase introduced into the population of host cells. In many instances, when the 

transposition efficiency of two or more transposases is compared, the same transposon construct 

is paired with each of the two or more transposases for transfection of the host cells under same 

or similar transfection conditions. The amount of transposition events in the host cells can be 

examined by various approaches. For example, the transposon construct may be designed to 

contain a reporter gene positioned between the inverted repeats, and transfected cells positive for 

the reporter gene can be counted as the cells where successful transposition events occurs, which 

can give an estimate of the amount of the transposition events. Another non-limiting example 

includes sequencing of the host cell genome to examine the insertion of the cassette cargo of the 

transposon. In some embodiments, when the transposition efficiency of two or more different 

transposons is compared, the same transposase can be paired with each of the different 

transposons for transfection of the host cells under same or similar transfection conditions.  

Similar approaches to the above, and other methods commonly known to one skilled in the art, 

may also be implemented for the comparison of transposition efficiency.  

[0450] Polynucleotides encoding the transposase system 

[0451] One aspect of the present disclosure provides a polynucleotide comprising a nucleotide 

sequence that encodes for a transposase described herein. In some embodiments, the 

polynucleotide further comprises a nucleotide sequence of a transposon (e.g., an engineered 

transposon) recognizable by the transposase. In some embodiments, the polynucleotide is 

comprised in an expression vector. In some embodiments, the expression vector is a DNA 

plasinid. In some embodiments, the expression vector is a mini-circle vector. In some 

embodiments, the expression vector is a nanoplasmid.  

[04521 The term "mini-circle vector" as used herein can refer to a small circular plasmid 

derivative that is free of most, if not all, prokaryotic vector parts (e.g.. control sequences or non

functional sequences of prokaryotic origin).  
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[04531 For genome editing applications with transposons, in some embodiments, it may be 

desirable to design a transposon for use in a binary system based on two distinct plasmids, 

whereby the nucleic acid sequence encoding for the transposase is physically separated from the 

transposon nucleic acid sequence containing the gene of interest flanked by the inverted repeats.  

Co-delivery of the transposon and transposase-encoding plasmids into the target cells enables 

transposition via a conventional cut-and-paste mechanism. In some other embodiments, a 

transposon based system as described herein may comprise apolynucleotide comprising both a 

nucleic acid sequence encoding a transposase as described herein, and a nucleic acid sequence of 

a transposon as described herein, i.e., wherein the nucleic acid encoding for the transposase and 

the transposon nucleic acid are present in the same plasmid.  

[0454] One of the limitations of application of plasrid vectors is that transgene expression 

duration from plasmid vectors is reduced due to promoter inactivation mediated by the bacterial 

region (ie., the region encoding the bacterial replication origin and selectable marker) of the 

vector (Chen et al, 2004. Gene Ther 11:856-864; Suzuki et aL, 2006.1 Virol 80:3293-3300) 

This results in short duration transgene expression. A strategy to improve transgene expression 

duration is to remove the bacterial region of the plasmid. For example, minicircle vectors have 

been developed which do not contain a bacterial region. Removal of the bacterial region in 

minicircle vectors improved transgene expression duration (Chen et aL, 2004). In minicircle 

vectors, the eukaryotic region polvadenylation signal is covalently linked to the eukaryotic 

region promoter through a short spacer typically less than 200 bp comprised of the recombined 

attachment sites, This linkage (spacer region) can tolerate a much longer spacer sequence since 

while long spacers >1 kb in length resulted in transgene expression silencing in vivo, shorter 

spacers <500 bp exhibited similar transgene expression patterns to conventional minicircle DNA 

vectors (Lu et aL, 2012. Mol Ther. 20:2111-9).  

10455 In some embodiments, a vector useful in various aspects of the disclosure is a 

nanoplasmid vector. The term "nanoplasmid vector" as used herein, refers to a vector combining 

an RNA selectable marker with a R6K, ColE2 or ColE2 related replication origin. Nanoplasmid 

vectors can be selected from the nanoplasmid vectors disclosed in any of International PCT 

Publication No. W02014/035457, International PCT Publication No. W02014/077866, and 

International PCT Publication No. W02019/183248, each of which is incorporated in its entirety 

herein by reference. For example, International PCT Publication No. W02014/035457 discloses 
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minimalized nanoplasmid vectors that utilize RNA-()UT antibiotic-free selection and replace the 

large 1000 bp pUC replication origin with a novel, 300 bp, R6K origin, which result in improved 

expression from the plasmid. Reduction of the spacer region linking the 5' and 3' ends of the 

transgene expression cassette to <500 bp with R6K origin-RNA-OUT backbones improved 

expression duration to that of conventional minicircle DNA vectors. The 1.1 kb pFAR4 vector 

pUC-origin tRNA antibiotic free selection spacer has improved expression duration compared to 

a 2.2 kb pUC origin-kanR antibiotic selection marker spacer region (Quiviger et al, 2014. Gene 

Therapy 21: 1001-1007). This indicates that improved expression duration can be obtained with 

some bacterial regions up to 1.1 kb. Expression level improvement compared to plasmid vectors 

is also observed with some spacer regions < 1.1 kb. For example, pVAXl derivatives with the 2 

kb bacterial backbone reduced to 1.2, 1.1 or 0.7 kb show >2-fold improved expression compared 

to the parent pVAX1 vector. NTC8685 derivatives with the 1.5 kb bacterial backbone reduced to 

0.9 kb, 466 bp or281 bp (nanoplasnid vectors) show > 2-fold improved expression compared to 

the parent NTC8685 vector.  

[0456] In some embodiments, the nanoplasmid vector is useful for viral and non-viral gene 

therapy, viral and non-viral cell therapy, and more particularly, for improving viral and non-viral 

vector manufacturing yield and quality, for reducing transfection associated toxicity, for 

improving transposition fromnon- viral transposon vectors, for improving packaging titers from 

viral vectors, for improving expression of viral and non-viral vector encoded transgenes, and for 

eliminating antibiotic resistance marker gene transfer by viral and non-viral vectors, as described 

in International PCT Publication No. WO2019/183248, which is incorporated in its entirety 

herein by reference.  

10457 In some embodiments, the nanoplasmid vector comprises modifications that improve the 

replication of the vector. In some embodiments, the nanoplasmid vector utilizes a Pol III 

dependent origin of replication to replicate. In some embodiments, the nanoplasmid vector 

utilizes a Pol I -dependent origin of replication to replicate. In some embodiments, the 

nanoplasmid vector comprises an antibiotic selectable marker. In some embodiments, the 

nanoplasmid vector does not comprise an antibiotic selectable marker. In some embodiments, the 

nanoplasmid vector comprises an RNA selectable marker.  

B. Other Methods of Modification 
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[0458 In some embodiments of the methods of the disclosure, a modified immune cell of the 

disclosure may be produced by introducing a transgene into an immune cell of the disclosure.  

The introducing step may comprise delivery of a nucleic acid sequence and/or a genomic editing 

construct via a non-transposition delivery system.  

[0459 In some embodiments of the methods of the disclosure, introducing a nucleic acid 

sequence and/or a genomic editing construct into an immune cell ex vivo, in vivo, in vitro or in 

situ comprises one or more of topical delivery, adsorption, absorption, electroporation, spin

fection, co-culture, transfection, mechanical delivery, sonic delivery, vibrational delivery, 

magnetofection or by nanoparticle-mediated delivery. In some embodiments of the methods of 

the disclosure, introducing a nucleic acid sequence and/or a genomic editing construct into an 

immune cell ex vivo, in vivo, in vitro or in situ comprises liposomal transfection, calcium 

phosphate transfection, fugene transfection, and dendrimer-mediated transfection. In some 

embodiments of the methods of the disclosure, introducing a nucleic acid sequence and/or a 

genomic editing construct into an immune cell ex vivo, in vivo, in vitro or insitu by mechanical 

transfection comprises cell squeezing, cell bombardment, or gene gun techniques. In some 

embodiments of the methods of the disclosure, introducing a nucleic acid sequence and/or a 

genomic editing construct into an immune cell ex vivo, in vivo, in itro or in situ by nanoparticle

mediated transfection comprises liposomal delivery, delivery by micelles, and delivery by 

polymerosomes.  

[0460] In some embodiments of the methods of the disclosure, introducing a nucleic acid 

sequence and/or a genoic editing construct into an immune cell ex vivo, in vivo, in vitro or in 

situ comprises a non-viral vector. In some embodiments, the non-viral vector comprises a nucleic 

acid. In some embodiments, the non-viral vector comprises plasmid DNA, linear double-stranded 

DNA (dsDNA), linear single-stranded DNA (ssDNA), DoggyBoneT M DNA, nanoplasmids, 

minicircle DNA, single-stranded oligodeoxynucleotides (ssODN), DDNA oligonucleotides, 

single-stranded mRNA (ssRNA), and double-stranded mRNA (dsRNA). In some embodiments, 

the non-viral vector comprises a transposon of the disclosure.  

[0461 In some embodiments of the methods of the disclosure, enzymes may be used to create 

strand breaks in the host genome to facilitate delivery or integration of the transgene. In some 

embodiments, enzymes create single-strand breaks. In some embodiments, enzymes create 

double-strand breaks. In some embodiments, examples of break-inducing enzymes include but 
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are not limited to: transposases, integrases, endonucleases, meganucleases, megaTALs, CRISPR

Cas9, CRISPR-CasX, transcription activator-like effector nucleases (TALEN) or zinc finger 

nucleases (ZFN). In some embodiments, break-inducing enzymes can be delivered to the cell 

encoded in DNA, encoded in mRNA, as a protein, as a nucleoprotein complex with a guide RNA 

(gRNA).  

10462 In some embodiments of the methods of the disclosure, the site-specific transgene 

integration is controlled by a vector-mediated integration site bias. In some embodiments vector

mediated integration site bias is controlled by the chosen lentiviral vector In some embodiments 

vector-mediated integration site bias is controlled by the chosen gamma-retroviral vector.  

[04631 In some embodiments of the methods of the disclosure, the site-specific transgene 

integration site is a non-stable chromosomal insertion. In some embodiments, the integrated 

transgene may become silenced, removed, excised, or further modified.  

[0464] In some embodiments of the methods of the disclosure, the genome modification is a 

non-stable integration of a transgene. In some embodiments, the non-stable integration can be a 

transient non-chromosomal integration, a semi-stable non chromosomal integration, a semi

persistent non-chromosomal insertion, or a non-stable chromosomal insertion, In some 

embodiments, the transient non-chromosomal insertion can be epi-chromosomal or cytoplasmic.  

[0465] In some embodiments, the transient non-chromosomal insertion of a transgene does not 

integrate into a chromosome and the modified genetic material is not replicated during cell 

division.  

[0466] In some embodiments of the methods of the disclosure, the genome modification is a 

semi-stable or persistent non-chromosomal integration of a transgene. In some embodiments, a 

DNA vector encodes a Scaffold/matrix attachment region (S-MAR) module that binds to nuclear 

matrix proteins for episomal retention of a non-viral vector allowing for autonomous replication 

in the nucleus of dividing cells.  

[0467 In some embodiments of the methods of the disclosure, the genome modification is a 

non-stable chromosomal integration of a transgene. In some embodiments, the integrated 

transgene may become silenced, removed, excised, or further modified.  

10468 In some embodiments of the methods of the disclosure, the modification to the genome 

by transgene insertion can occur via host cell-directed double-strand breakage repair (homology

directed repair) by homologous recombination (HR), microhomology-mediated endjoining 
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(MMEJ), nonhomologous end joining (NHEJ), transposase enzyme-mediated modification, 

integrase enzyme-mediated modification, endonuclease enzyme-mediated modification, or 

recombinant enzyme-mediated modification. In some embodiments, the modification to the 

genome by transgene insertion can occur via CRISPR-Cas9, CRISPR-CasX, TALEN or ZFNs,.  

C Nanoparticle Delivery 

104691 Poly(histidine) (i.e., poly(L-histidine)), is a pH-sensitive polymer due to the imidazole 

ring providing an electron lone pair on the unsaturated nitrogen. That is, poly(histidine) has 

amphoteric properties through protonation-deprotonation. The various embodiments enable 

intracellular delivery of gene editing tools by complexing with poly(histidine)-based micelles. In 

particular, the various embodiments provide triblock copolymers made of a hydrophilic block, a 

hydrophobic block, and a charged block. In some embodiments, the hydrophilic block may be 

poly(ethylene oxide) (PEO), and the charged block may be poly(L-histidine). An example tri

block copolymer that may be used in various embodiments is a PEO-b-PLA-b-PHTS, with 

variable numbers of repeating units in each block varying by design. The gene editing tools may 

be various molecules that are recognized as capable of modifying, repairing, adding and/or 

silencing genes in various cells. The correct and efficient repair of double-strand breaks (DSBs) 

in DNA is critical to maintaining genome stability in cells. Structural damage to DNA may occur 

randomly and unpredictably in the genome due to any of a number of intracellular factors (e.g., 

nucleases, reactive oxygen species, etc.) as well as external forces (e.g., ionizing radiation, 

ultraviolet (UV) radiation, etc.). In particular, correct and efficient repair of double-strand breaks 

(DSBs) in DNA is critical to maintaining genome stability. Accordingly, cells naturally possess a 

number of DNA repair mechanisms, which can be leveraged to alter DNA sequences through 

controlled DSBs at specific sites. Genetic modification tools may therefore be composed of 

programmable, sequence-specific DNA-binding modules associated with a nonspecific DNA 

nuclease, introducing DSBs into the genome. For example, CRISPR, mostly found in bacteria, 

are loci containing short direct repeats, and are part of the acquired prokaryotic immune system, 

conferring resistance to exogenous sequences such as plasmids and phages. RNA-guided 

endonucleases are programmiable genetic engineering tools that are adapted from the 

CRISPR/CRISPR-associated protein 9 (Cas9) system,which is a component of prokaryotic 

innate immunity.  
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[04701 Diblock copolymers that may be used as intermediates for making triblock copolymers of 

the embodiment micelles may have hydrophilic biocompatible poly(ethylene oxide) (PEO), 

which is chemically synonymous with PEG, coupled to various hydrophobic aliphatic 

poly(anhydrides), poly(nucleic acids), poly(esters), poly(ortho esters), poly(peptides), 

poly(phosphazenes) and poly(saccharides), including but not limited bypoly(lactide) (PLA), 

poly(glycolide) (PLGA), poly(lactic-co-glycolic acid) (PLGA), poly(-caprolactone) (PCL), and 

poly (trimethylene carbonate) (PTMC). Polymeric micelles comprised of 100% PEGylated 

surfaces possess improved in vitro chemical stability, augmented in vivo bioavailablity, and 

prolonged blood circulatory half-lives. For example, aliphatic polyesters, constituting the 

polymeric micelle's membrane portions, are degraded by hydrolysis of their ester linkages in 

physiological conditions such as in the human body. Because of their biodegradable nature, 

aliphatic polyesters have received a great deal of attention for use as implantable biomaterials in 

drug delivery devices, bioresorbablesutures, adhesion barriers, and as scaffolds for injury repair 

via tissue engineering.  

[0471 In various embodinentis, molecules required for gene editing (i.e., gene editing tools) 

may be delivered to cells using one or more micelle formed from self-assembled triblock 

copolymers containing poly(histidine). The term "gene editing" as used herein refers to the 

insertion, deletion or replacement of nucleic acids in genomic DNA so as to add, disrupt or 

modify the function of the product that is encoded by a gene. Various gene editing systems 

require, at a minimum, the introduction of a. cutting enzyme (e.g., a nuclease or recombinase) 

that cuts genomic DNA to disrupt or activate gene function.  

[0472] Further, in gene editing systems that involve inserting neworexistingnucleotides/nucleic 

acids, insertion tools (e.g. DNA template vectors, transposable elements (transposons or 

retrotransposons) must be delivered to the cell in addition to the cutting enzyme (e.g. a nuclease, 

recombinase, integrase or transposase). Examples of such insertion tools for a recombinase may 

include a DNA vector. Other gene editing systems require the delivery of an integrase along with 

an insertion vector, a transposase along with a transposon/retrotransposon, etc. In some 

embodiments, an example recombinase that may be used as a cutting enzyme is the CRE 

recombinase. In various embodiments, example integrases that may be used in insertion tools 

include viral based enzymes taken from any of a number of viruses including, but not limited to, 

AAV, gamma retrovirus, and lentivirus. Example transposons/retrotransposons that may be used 
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in insertion tools include, but are not limited to, the piggyBac* transposon, Sleeping Beauty 

transposon, TcBuster transposon and the Li retrotransposon.  

[0473 In certain embodiments of the methods of the disclosure, the transgene is delivered in 

vivo. In certain embodiments of the methods of the disclosure, in vivo transgene delivery can 

occur by: topical delivery, adsorption, absorption, electroporation, spin-fection, co-culture, 

transfection, mechanical delivery, sonic delivery, vibrational delivery, magnetofection or by 

nanoparticle-mediated delivery. In certain embodiments of the methods of the disclosure, in vivo 

transgene delivery by transfection can occur by liposomal transfection, calcium phosphate 

transfection, fugene transfection, and dendrimer-mediated transfection. In certain embodiments 

of the methods of the disclosure, in vivo mechanical transgene delivery can occur by cell 

squeezing, bombardment, and gene gun. In certain embodiments of the methods of the 

disclosure, in vivo nanoparticle-mediated transgene delivery can occur by liposomal delivery, 

delivery by micelles, and delivery by polymerosomes. In various embodiments, nucleases that 

may be used as cutting enzymes include, but are not limited to, Cas9, transcription activator-like 

effector nucleases (TALENs) and zinc finger nucleases.  

[0474] In various embodiments, the gene editing systems described herein, particularly proteins 

and/or nucleic acids, may be complexed with nanoparticles that are poly(histidine)-based 

micelles. In particular, at certain pHs, poly(histidine)-containing triblock copolyiners may 

assemble into a micelle with positively charged poly(histidine) units on the surface, thereby 

enabling complexing with the negatively-charged gene editing molecule(s). Usingthese 

nanoparticles to bind and release proteins and/or nucleic acids in a pH-dependent manner may 

provide an efficient and selective mechanism to perform a desired gene modification. In 

particular, this micelle-based delivery system provides substantial flexibility with respect to the 

charged materials, as well as a large payload capacity, and targeted release of the nanoparticle 

payload. In one example, site-specific cleavage of the double stranded DNA may be enabled by 

delivery of a nuclease using the poly(histidine)-based micelles.  

104751 The various embodiments enable intracellular delivery of gene editing tools by 

complexingwith poly(histidine)-based micelles. In particular, the various embodiments provide 

triblock copolymers made of a hydrophilic block, a hydrophobic block, and a charged block. In 

some embodiments, the hydrophilic block may be poly(ethylene oxide) (PEO), and the charged 

block may be poly(L-histidine). An example tri-block copolymer that may be used in various 
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embodiments is a PEO-b-PLA-b-PHIS, with variable numbers of repeating units in each block 

varying by design. Without wishing to be bound by a particular theory, it is believed that 

believed that in the micelles that are formed by the various embodiment triblock copolymers, the 

hydrophobic blocks aggregate to form a core, leaving the hydrophilic blocks and poly(histidine) 

blocks on the ends to form one or more surrounding layer.  

10476 In certain embodiments of the methods of the disclosure, non-viral vectors are used for 

transgene delivery. In certain embodiments, the non-viral vector is a nucleic acid. In certain 

embodiments, the nucleic acid non-viral vector is plasmid DNA., linear double-stranded DNA 

(dsDNA), linear single-stranded DNA (ssDNA), DoggyBoneT M DNA, nanoplasmids, minicircle 

DNA, single-stranded oligodeoxynucleotides (ssODN), DDNA oligonucleotides, single-stranded 

nRNA (ssRNA), and double-stranded mRNA (dsRNA). In certain embodiments, the non-viral 

vector is a transposon. In certain embodiments, the transposon is TcBuster.  

[0477] In certain embodiments of the methods of the disclosure, transgene delivery can occur via 

viral vector. In certain embodiments, the viral vector is a non-integrating non-chromosomal 

vectors. Non-integrating non-chrornosomal vectors can include adeno-associated virus (AAV), 

adenovirus, and herpes viruses. In certain embodiments, the viral vector is an integrating 

chromosomal vectors. Integrating chromosomal vectors can include adeno-associated vectors 

(AAV), Lentiviruses, and gamma-retroviruses.  

[0478] In certain embodiments of the methods of the disclosure, transgene delivery can occur by 

a combination of vectors. Exemplary but non-limiting vector combinations can include: viral 

plus non-viral vectors, more than one non-viral vector, or more than one viral vector. Exemplary 

but non-limiting vectors combinations can include: DNA-derived plus RNA-derived vectors, 

RNA plus reverse transcriptase, a transposon and a transposase, a non-viral vectors plus an 

endonuclease, and a viral vector plus an endonuclease.  

[0479] In certain embodiments of the methods of the disclosure, the genome modification can be 

a stable integration of a transgene, a transient integration of a transgene, a site-specific 

integration of a transgene, or a biased integration of a transgene.  

[04801 In certain embodiments of the methods of the disclosure, the genome modification can 

be a stable chromosomal integration of a transgene. In certain embodiments, the stable 

chromosomal integration can be a random integration, a site-specific integration, or a biased 

integration. In certain embodiments, the site-specific integration can be non-assisted or assisted.  
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In certain embodiments, the assisted site-specific integration is co-delivered with a site-directed 

nuclease. In certain embodiments, the site-directed nuclease comprises a transgene with 5' and 3' 

nucleotide sequence extensions that contain homology to upstream and downstream regions of 

the site of genomic integration. In certain embodiments, the transgene with homologous 

nucleotide extensions enable genomic integration by homologous recombination, 

microhomology-mediated endjoining, or nonhomologous end-joining. In certain embodiments 

the site-specific integration occurs at a safe harbor site. Genomic safe harbor sites are able to 

accommodate the integration of new genetic material in a manner that ensures that the newly 

inserted genetic elements function reliably (for example, are expressed at a therapeutically 

effective level of expression) and do not cause deleterious alterations to the host genome that 

cause a risk to the host organism. Potential genomicsafe harbors include, but are not limited to, 

intronicsequences of the human albumin gene, the adeno-associated virus site I (AAVS1), a 

naturally occurring site of integration of AAV virus on chromosome 19, the site of the 

chemokine (C-C motif) receptor 5 (CCR5) gene and thesite of the human ortholog of the mouse 

Rosa26 locus.  

[0481] In certain embodiments, the site-specific transgene integration occursatasite that 

disrupts expression of a target gene. In certain embodiments, disruption of target gene expression 

occurs by site-specific integration at introns, exons, promoters, genetic elements, enhancers, 

suppressors, start codons, stop codons, and response elements. In certain embodiments, 

exemplary target genes targeted by site-specific integration include but are not limited to any 

immunosuppressive gene, and genes involved in allo-rejection.  

[0482] In certain embodiments, the site-specific transgene integration occurs at a site that results 

in enhanced expression of a target gene. In certain embodiments, enhancement of target gene 

expression occurs by site-specific integration at introns, exons, promoters, genetic elements, 

enhancers, suppressors, start codons, stop codons, and response elements.  

[0483] In certain embodiments of the methods of the disclosure, enzymes may be used to create 

strand breaks in the host genome to facilitate delivery or integration of the transgene. In certain 

embodiments, enzymes create single-strand breaks. In certain embodiments, enzymes create 

double-strand breaks. In certain embodiments, examples of break-inducing enzymes include but 

are not limited to: transposases, integrases, endonucleases, meganucleases, megaTALs, CRISPR

Cas9, CRISPR-CasX, transcription activator-like effector nucleases (TALEN) and zinc finger 
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nucleases (ZFN). In certain embodiments, break-inducing enzymes can be delivered to the cell 

encoded in DNA, encoded in mRNA, as a protein, as a nucleoprotein complex with a guide RNA 

(gRNA).  

10484 In certain embodiments of the methods of the disclosure, the site-specific transgene 

integration is controlled by a vector-mediated integration site bias. In certain embodiments 

vector-mediated integration site bias is controlled by the chosen lentiviral vector. In certain 

embodiments vector-mediated integration site bias is controlled by the chosen gamma-retroviral 

vector 

[04851 In certain embodiments of the methods of the disclosure, the site-specific transgene 

integration site is a non-stable chromosomal insertion. In certain embodiments, the integrated 

transgene may become silenced, removed, excised, or further modified. In certain embodiments 

of the methods of the disclosure, the genome modification is a non-stable integration of a 

transgene. In certain embodiments, the non-stable integration can be a transient non

chromosomal integration, a semi-stable non chromosomal integration, a semi-persistent non

chromosomal insertion, or a non-stable chromosomal insertion. In certain embodiments, the 

transient non-chromosomal insertion can be epi-chromosomal or cytoplasmic. In certain 

embodiments, the transient non-chromosomal insertion of a transgene does riot integrate into a 

chromosome and the modified genetic material is riot replicated during cell division.  

[0486] In certain embodiments of the methods of the disclosure, the genome modification is a 

semi-stable or persistent non-chromosomal integration of atransgene. In certain embodiments, a 

DNA vector encodes a Scaffold/matrixattachment region (S-MAR) module that binds to nuclear 

matrix proteins for episomal retention of a non-viral vector allowing for autonomous replication 

in the nucleus of dividing cells.  

[0487 In certain embodiments of the methods of the disclosure, the genome modification is a 

non-stable chromosomal integration of a transgene. In certain embodiments, the integrated 

transgene may become silenced, removed, excised, or further modified.  

10488 In certain embodiments of the methods of the disclosure, the modification to the genome 

by transgene insertion can occur via host cell-directed double-strand breakage repair (homology

directed repair) by homologous recombination (HR), microhomology-mediated end joining 

(MMEJ), nonhomologous end joining (NI-EJ), transposase enzyme-mediated modification, 

integrase enzyme-mediated modification, endonuclease enzyme-mediated modification, or 

147



WO 2023/014922 PCT/US2022/039487 

recombinant enzyme-mediated modification. In certain embodiments, the modification to the 

genome by transgene insertion can occur via CRISPR-Cas9, CRISPR-CasX, TALEN or ZFNs.  

[0489 In certain embodiments of the methods of the disclosure, a cell with an in viv or ex vivo 

genomic modification can be a germline cell or a somatic cell. In certain embodiments the 

modified cell can be a human, non-human, mammalian, rat, mouse, or dog cell. In certain 

embodiments, the modified cell can be differentiated, undifferentiated, or immortalized. In 

certain embodiments, the modified undifferentiated cell can be a stem cell. In certain 

embodiments, the modified cell can be differentiated, undifferentiated, or immortalized. In 

certain embodiments, the modified undifferentiated cell can be an induced pluripotent stem cell.  

In certain embodiments, the modified cell can be a T cell, a heratopoietic stem cell, a natural 

killer cell, a macrophage, a dendritic cell, a rnonocyte, a megakaryocyte, or an osteoclast. In 

certain embodiments, the modified cell can be modified while the cell is quiescent,inan 

activated state, resting, in interphase, in prophase, inm retaphase, in anaphase, or in telophase. In 

certain embodiments, the modified cell can be fresh, cryopreserved, bulk, sorted into sub

populations, from whole blood, from leukapheresis, or from an immortalized cell line.  

B. ZFPs and ZFNs 

[0490] In some embodiments, the DNA-targeting molecule includes a DNA-binding protein such 

as one or more zinc finger protein (ZFP) or transcription activator-like protein (TAL), fused to an 

effector protein such as an endonuclease. Examples include ZFNs, TALEs, and TALENs.  

[0491] In some embodiments, the DNA-targeting molecule comprises one or morezinc-finger 

proteins (ZFPs) or domains thereof that bind to DNA in a sequence-specific manner. A ZFP or 

domain thereof is a protein or domain within a larger protein that binds DNA in a sequence

specific manner through one or more zinc fingers, regions of amino acid sequence within the 

binding domain whose structure is stabilized through coordination of a zinc ion. The term zinc 

finger DNA binding protein is often abbreviated as zine finger protein or ZFP. Among the ZFPs 

are artificial ZFP domains targeting specific DNA sequences, typically 9-18 nucleotides long, 

generated by assembly of individual fingers.  

[04921 ZFPs include those in which a single finger domain is approximately 30 amino acids in 

length and contains an alpha helix containing two invariant histidine residues coordinated 

through zinc with two cysteines of a single beta turn, and having two, three, four, five, or six 

fingers. Generally, sequence-specificity of a ZFP may be altered by making amino acid 
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substitutions at the four helix positions (-1, 2, 3 and 6) on a zinc finger recognition helix. Thus, 

in some embodiments, the ZFP or ZFP-containing molecule is non-naturally occurring, e.g., is 

engineered to bind to a target site of choice.  

10493 In some embodiments, the DNA-targeting molecule is or comprises a zinc-finger DNA 

binding domain fused to a DNA cleavage domain to form a zinc-finger nuclease (ZFN). In some 

embodiments, fusion proteins comprise the cleavage domain (or cleavage half-domain) from at 

least oneType liS restriction enzyme and one or more zinc finger binding domains, which may 

or may not be engineered. In some- embodiments, the cleavage domain is from the Type ]IS 

restriction endonuclease Fok I. Fok I generally catalyzes double- stranded cleavage of DNA, at 9 

nucleotides from its recognition site on one strand and 13 nucleotides from its recognition site on 

the other.  

[04941 Many gene-specific engineered zinc fingers are available commercially. For example, 

Sangamo Biosciences (Richmond, CA, USA) has developed a platform (CompoZr) for zinc

finger construction in partnership with Sigma-Aldrich (St. Louis, MO, USA), allowing 

investigators to bypass zinc-finger construction and validation altogether, and provides 

specifically targeted zinc fingers for thousands of proteins (Gaj et al, Trends in Biotechnology, 

2013,31(7), 397-405). In some embodimnents, commercially available zinc fingers are used or 

are custom designed. (See, for example, Sigma-Aldrich catalog numbers CSTZFND, CSTZFN, 

CTil-lKT, and PZD0020).  

C. TALs, TALEs and TALENs 

[0495] In some enbodiments, the DNA-targeting molecule comprises a naturally occurring or 

engineered (non-naturally occurring) transcription activator- like protein (TAL) DNA binding 

domain, such as in a transcription activator-like protein effector (TALE) protein, See, e.g., U.S.  

Patent Publication No. 2011/0301073, incorporated by reference in its entirety herein.  

104961 A TALE DNA binding domain or TALE is a polypeptide comprising one or more TALE 

repeat domains/units. The repeat domains are involved in binding of the TALE to its cognate 

target DNA sequence. A single "repeat unit" (also referred to as a "repeat") is typically 33-35 

amino acids in length and exhibits at least some sequence homology with other TALE repeat 

sequences within a naturally occurringTALE protein. Each TALE repeat unit includes I or 2 

DNA-binding residues making up the Repeat Variable Diresidue (RVD), typically at positions 

12 and/or 13 of the repeat. The natural (canonical) code for DNA recognition of these TALEs 

149



WO 2023/014922 PCT/US2022/039487 

has been determined such that an I-D sequence at positions 12 and 13 leads to a binding to 

cytosine (C), NG binds to T, NI to A, NN binds to G or A, and NO binds to Tand non-canonical 

(atypical) RVDs are also known. In some embodiments, TALEs may be targeted to any gene by 

design of TAL arrays with specificity to the target DNA sequence. The target sequence generally 

begins with a thymidine.  

10497 In some embodiments, the molecule is a DNA binding endonuclease, such as a TALE 

nuclease (TALEN). In some aspects theTALEN is a fusion protein comprising a DNA-binding 

domain derived from a TALE and a nuclease catalytic domain to cleave a nucleic acid target 

sequence.  

[04981 Insome embodiments, the TALEN recognizes and cleaves the target sequence in the 

gene. In some aspects, cleavage of the DNA results in double- stranded breaks, In some aspects 

the breaks stimulate the rate of homologous recombination or non-homologous end joining 

(NHEJ). Generally, NHEJ is an imperfect repair process that often results in changes to the DNA 

sequence at the site of the cleavage. In some aspects, repair mechanisms involve rejoining of 

what remains of the two DNA ends through direct re-ligation or via the so-called 

microhomology-mediated endjoining. In some embodiments, repair via NHEJ results in small 

insertions or deletions and can be used to disrupt and thereby repress the gene. In some 

embodiments, the modification may be a substitution, deletion, or addition of at least one 

nucleotide. In some aspects, cells in which a cleavage-induced mutagenesis event, ie. a 

mutagenesis event consecutive to an NHEJ event, has occurred can be identified and/or selected 

by well-known methods in the art.  

[0499] In some embodiments, TALE repeats are assembled to specifically target a gene. (Gaj et 

al., 2013). A library of TALENs targeting 18,740 human protein-coding genes has been 

constructed (Kim et al, 2013). Custom-designed TALE arrays are commercially available 

through Cellectis Bioresearch (Paris, France), Transposagen Biopharmaceuticals (Lexington, 

KY, USA), and Life Technologies (Grand Island, NY, USA). Specifically, TALENs that target 

CD38 are commercially available (See Gencopoeia, catalog numbers HTN222870-1, 

HTN222870-2, and i-TN222870-3). Exemplary molecules are described, e.g., in U.S. Patent 

Publication Nos. US2014/0120622, and 2013/0315884.  

[0500 In some embodiments the TALEN s are introduced as trans genes encoded by one or 

more plasmid vectors. In some aspects, the plasmid vector can contain a 
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selection marker which provides for identification and/or selection of cells which received said 

vector.  

D. Meganucleases and MegaTALs 

[05011 In certain embodiments, the nuclease comprises a meganuclease (homing endonuclease) 

or a portion thereof that exhibits cleavage activity. In some embodiments, a "meganuclease," also 

referred to as a "homing endonuclease," refers to an endodeoxyribonuclease characterized by a 

large recognition site (double stranded DNA sequences of about 12 to about 40 base pairs).  

Naturally-occurring meganucleases recognize 15-40 base-pair cleavage sites and are commonly 

grouped into four families: the LAGLIDADG family, the GIY-YIG family, the His-Cyst box 

family and the HNH family, Exemplary horning endonucleases include I-Scel, I-CeuI, PI-PspI, 

PI-Sce, I-SceIV, I-CsmI, I-PanI, I-ScelI, I-PpoI, I-ScelI, I-CreI, I-Tevl, I-TevII and I-TevIll 

Their recognition sequences are known. See also U.S. Pat. No. 5,420,032; U.S. Pat. No.  

6,833,252; Belfort et al. (1997) Nucleic Acids Res. 25:3379-3388; Dujon et al. (1989) Gene 

82:115-118- Perler etal. (1994) Nucleic Acids Res. 22, 1125-1127; Jasin (1996) Trends Genet.  

12:224-228; Gimble et al. (1996) J. Mol. Biol. 263:163-180; Argast et al. (1998) J. Mol. Biol.  

280:345-353 and the New England Biolabs catalogue.  

[0502] DNA-binding domains from naturally-occurring rneganucieases, primarily from the 

LAGLIDADG family, have been used to promote site-specific genome modification in plants, 

yeast, Drosophila, mammalian cells and mice, but this approach has been limited to the 

modification of either homologous genes that conserve the meganuclease recognition sequence 

(Monet etal. (1999). Biochem. Biophysics. Res. Common. 255: 88-93) or to pre-engineered 

genomes into which a recognition sequence has been introduced (Route et al. (1994), Mol. Cell.  

Biol. 14: 8096-106; Chilton et al. (2003), Plant Physiology. 133: 956-65; Puchta et al. (1996), 

Proc. Natl. Acad. Sci. USA 93: 5055-60, Rong et al. (2002), Genes Dev. 16: 1568-81, (Gouble et 

al. (2006), J. Gene Med. 8(5):616-622). Accordingly, attempts have been made to engineer 

meganucleases to exhibit novel binding specificity at medically or biotechnologically relevant 

sites (Porteus et al. (2005), Nat. Biotechnol. 23: 967-73; Sussman et al. (2004), J. Mol. Biol. 342: 

31-41; Epinat et al. (2003), Nucleic Acids Res. 31: 2952-62; Chevalier et al. (2002) Molec. Cell 

10:895-905; Epinat et al. (2003) Nucleic Acids Res. 31:2952-2962, Ashworth et al. (2006) 

Nature 441:656-659; Paques et al. (2007) Current Gene Therapy 7:49-66; U.S. Patent 

Publication Nos. 20070117128; 20060206949; 20060153826; 20060078552; and 20040002092).  
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In addition, naturally-occurring or engineered DNA-binding domains from meganucleases can 

be operably linked with a cleavage domain from a heterologous nuclease (e.g., Fok) and/or 

cleavage domains from meganucleases can be operably linked with a heterologous DNA-binding 

domain (e.g., ZFP or TALE).  

[0503 In anyof the nucleases described herein, the nuclease can comprise an engineered TALE 

DNA-bindin domain and a nuclease domain (e.g., endonuclease and/or meganuclease domain), 

also referred to asTALENs. Methods and compositions for engineering these TALEN proteins 

for robust, site specific interaction with the target sequence of the user's choosing have been 

published (see U.S. Pat. No. 8,586,526). In some embodiments, theTALEN comprises an 

endonuclease (e.g., Fok) cleavage domain or cleavage half-domain. In other embodiments, the 

TALE-nuclease is a nega TAL. These mega TAL nucleases are fusion proteins comprising a 

TALE DNA binding domain and a meganuclease cleavage domain. The meganuclease cleavage 

domain is active as a monomer and does not require dimerization for activity. (See Boissel et al., 

(2013) Nucl Acid Res: 1-13, doi: 10.1093/nar/gkt1224). In addition, the nuclease domain may 

also exhibit DNA-binding functionality.  

E. RGENs (CRISPR/Cas systems) 

[0504] In some embodiments, the alteration is carried out using one or more DNA-binding 

nucleic acids, such as alteration via an RNA-guided endonuclease (RGEN). For example, the 

alteration can be carried out using clustered regularly interspaced short palindromic repeats 

(CRISPR) and CRISPR-associated (Cas) proteins. In general, "CRISPR system" refers 

collectively to transcripts and other elements involved in the expression of or directing the 

activity of CRISPR-associated ("Cas") genes, including sequences encoding a Cas gene, a tracr 

(trans-activating CRISPR) sequence (e.g. tracrRNA or an active partial tracrRNA), a tracr- mate 

sequence (encompassing a "direct repeat" and a tracrRNA-processed partial direct repeat in the 

context of an endogenous CRISPR system), a guide sequence (also referred to as a "spacer" in 

the context of an endogenous CRISPR system), and/or other sequences and transcripts from a 

CRISPR locus.  

[05051 The CRISPR/Cas nuclease or CRISPR/Cas nuclease system can include a non-coding 

RNA molecule (guide) RNA, which sequence-specifically binds to DNA, and a Cas protein (e.g., 

Cas9), with nuclease functionality (e.g., two nuclease domains). One or more elements of a 

CRISPR system can derive from a type I, type II, or type III CRISPR system, e.g., derived from 
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a particular organism comprising an endogenous CRISPR system, such as Streptococcus 

pyogenes.  

[0506 In some aspects, a Cas nuclease and gRNA (including a fusion of crRNA specific for the 

target sequence and fixed tracrRNA) are introduced into the cell. In general, target sites at the 5' 

end of the gRNA target the Cas nuclease to the target site, e.g., the gene, using complementary 

base pairing. The target site may be selected based on its location immediately 5' of a 

protospacer adjacent motif (PAM) sequence, such as typically NGG, or NAG. In this respect, the 

gRNA is targeted to the desired sequence by modifying the first 20, 19, 18, 17, 16, 15, 14, 14, 

12, 11, or 10 nucleotides of the guide RNA to correspond to the target DNA sequence. In 

general, a CRISPR system is characterized by elements that promote the formation of a CRISPR 

complex at the site of a target sequence. Typically, "target sequence" generally refers to a 

sequence to which a guide sequence is designed to have complementarity, where hybridization 

between the target sequence and a guide sequence promotes the formation of a CRISPR 

complex. Full complementarity is not necessarily required, provided there is sufficient 

complenentarity to cause hybridization and promote formation of a CRISPR complex.  

[05071] The CRISPR system can induce double stranded breaks (DSBs) at the target site, 

followed by disruptions or alterations as discussed herein. In other enibodiments, Cas9 variants, 

deemed "nickases," are used to nick a single strand at the target site. Paired nickases can be used, 

eg., to improve specificity, each directed by a pair of different gRNAs targeting sequences such 

that upon introduction of the nicks simultaneously, a5' overhang is introduced. In other 

embodiments, catalytically inactive Cas9 is fused to a heterologous effector domain such as a 

transcriptional repressor or activator, to affect gene expression.  

[0508] The target sequence may comprise any polynucleotide, such as DNA or RNA 

polynucleotides. The target sequence may be located in the nucleus or cytoplasm of the cell, such 

as within an organelle of the cell. Generally, a sequence or template that may be used for 

recombination into the targeted locus comprising the target sequences is referred to as an 

"editing template" or "editing polynucleotide" or "editing sequence". In some aspects, an 

exogenous template polynucleotide may be referred to as an editing template. In some aspects, 

the recombination is homologous recombination.  

[05091 Typically, in the context of an endogenous CRISPR system, formation of the CRISPR 

complex (comprising the guide sequence hybridized to the target sequence and complexed with 
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one or more Cas proteins) results in cleavage of one or both strands in or near (e.g. within 1, 2, 3, 

4, 5, 6, 7, 8, 9, 10, 20, 50, or more base pairs from) the target sequence. The tracr sequence, 

which may comprise or consist of all or a portion of a wild-type tracr sequence (e.g. about or 

more than about 20, 26, 32, 45, 48, 54, 63, 67, 85, or more nucleotides of a wild-type tracr 

sequence), may also form part of the CRISPR complex, such as byhybridization along at least a 

portion of the tracr sequence to all or a portion of a tracr mate sequence that is operably linked to 

the guide sequence. The tracr sequence has sufficient complementarity to a tracr mate sequence 

to hybridize and participate in formation of the CRISPR_ complex, such as at least 50%, 60%, 

70%, 80%, 90%, 95% or 99% of sequence complementarity along the length of the tracr mate 

sequence when optimally aligned, 

[0510] The components of a CRISPR system can be implemented in any suitable manner, 

meaning that the components of such systems including the RNA-guided nuclease (e.g., Cas 

enzyme) and gRNA can be delivered, formulated or administered in any suitable form to the 

cells, For example, the RNA-guided nuclease may be delivered to a cell complexed with a gRNA 

(e.g., as a ribonucleoprotein (RNP) complex), the RNA-guided nuclease may be delivered to a 

cell separate (e.g., uncomplexed) to a gRNA, the RNA-guided nuclease may be delivered to a 

cell as a polynucleotide (e.g., DNA or RNA) encoding the nuclease that is separate from a 

gRNA, or both the RNA-guided nuclease and the gRNA molecule may be delivered as 

polynucelotides encoding each component.  

[0511] One or more vectors driving expression of one or more elements of the CRISPR system 

can be introduced into the cell such that expression of the elements of the CRISPR system direct 

formation of the CRISPR complex at one or more target sites. Components can also be delivered 

to cells as ribonucleoprotein complexes, proteins, DNA, and/or RNA. For example, a Cas 

enzyme, a guide sequence linked to a tracr-mate sequence, and a tracr sequence could each be 

operably linked to separate regulatory elements on separate vectors. Alternatively, two or more 

of the elements expressed from the same or different regulatory elements, may be combined in a 

single vector, with one or more additional vectors providing any components of the CRISPR 

system not included in the first vector. The vector may comprise one or more insertion sites, such 

as a restriction endonuclease recognition sequence (also referred to as a "cloning site"). In some 

embodiments, one or more insertion sites are located upstream and/or downstream of one or 

more sequence elements of one or more vectors. In addition, a nucleic acid encoding the 
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endonuclease (e.g., a Cas enzyme such as Cas8 or Cas9) may be delivered with gRNAs When 

multiple different guide sequences are used, a single expression construct may be used to target 

CRISPR activity to multiple different, corresponding target sequences within a cell.  

[05121 A vector may comprise a regulatory element operably linked to an enzyme-coding 

sequence encoding the CRISPR enzyme, such as a Cas protein. Non-limiting examples of Cas 

proteins include Cas1, Cas1B, Cas2, Cas3, Cas4, Cas5, Cas6, Cas7, Cas8, Cas9 (also known as 

Csni and Csxi2), Cas1, CasX, Csyl, Csy2, Csy3, Csel, Cse2, Cscl, Csc2, Csa5, Csn2, Csm2, 

Csrn3, Csm4, Csm5, Csm6, Cmrl, Crnr3, Cmr4, Cmr5, Cmr6, Csbl, Csb., Csb3, Csx7, Csx4., 

CsxlO, Csxl6, CsaX, Csx3, Csxl, Csxl5, Csfl, Csf2, Csf3, Csf4, homologs thereof, or modified 

versions thereof. These enzymes are known; for example, the amino acid sequence of S.  

pyogenes Cas9 protein may be found in the SwissProt database under accession number 

Q99ZW2.  

[0513] The CRISPR enzyme can be Cas9 (e.g,, from S pyogenesor S pneumonia) The CRISPR 

enzyme can direct cleavage of one or both strands at the location of a target sequence, such as 

within the target sequence and/or within the complement of the target sequence. The vector can 

encode a CRISPR enzyme that is mutated with respect to a corresponding wild-type enzyme 

such that the miutated CRISPR enzyme lacks the ability to cleave one or both strands of a target 

polynucleotide containing a target sequence. For example, an aspartate-to-alanine substitution 

(D1OA) in the RuvC I catalytic domain of Cas9 from S pyogenes converts Cas9 from a nuclease 

that cleaves both strands to a nickase (cleaves a single strand). In some embodiments, a Cas9 

nickase may be used in combination with guide sequence(s), e.g., two guide sequences, which 

target respectively sense and antisense strands of the DNA target. This combination allows both 

strands to be nicked and used to induce NHEJ or HDR.  

[0514 In some embodiments, an enzyme coding sequence encoding the CRISPR enzyme is 

codon optimized for expression in particular cells, such as eukaryotic cells. The eukaryotic cells 

may be those of or derived from a particular organism, such as a mammal, including but not 

limited to human, mouse, rat, rabbit, dog, or non-human primate. In general, codon optimization 

refers to a process of modifying a nucleic acid sequence for enhanced expression in the host cells 

of interest by replacing at least one codon of the native sequencewith codons that are more 

frequently or most frequently used in the genes of that host cell while maintaining the native 

amino acid sequence. Various species exhibit particular bias for certain codons of a particular 
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amino acid. Codon bias (differences in codon usage between organisms) often correlates with the 

efficiency of translation of messenger RNA (mRNA), which is in turn believed to be dependent 

on, among other things, the properties of the codons being translated and the availability of 

particular transfer RNA (tRNA) molecules. The predominance of selected tRNAs in a cell is 

generally a reflection of the codons used most frequently in peptide synthesis. Accordingly, 

genes can be tailored for optimal gene expression in a given organism based on codon 

optimization.  

[05151 In general, a guide sequence is any polynucleotide sequence having sufficient 

complementaritywith a target polynucleotide sequence to hybridize with the target sequence and 

direct sequence-specific binding of the CRISPR complex to the target sequence. In some 

embodiments, the degree of complerientarity between a guide sequence and its corresponding 

targetsequence, when optimally aligned using a suitable alignment algorithm, is about or more 

than about 50%, 60%, '75%, 80%, 85%, 90%, 95%, 97.5%,.99%, or more.  

[05161 Optimal alignment may be determined with the use of any suitable algorithm for aligning 

sequences, non-limiting example of which include the Smith-Waterman algorithm, the 

Needleman-Wunsch algorithm, algorithms based on the Burrows-Wheeler Transform (e g. the 

Burrows Wheeler Aligner), Clustal W, Clustal X, BLAT, Novoalign (Novocraft Technologies, 

ELAND (Illumnina, San Diego, Calif.), SOAP (available at soap.genomics.org.cn), and Maq 

(available at maq.sourceforge.net).  

[05171] The CRISPR enzyme may be part of a fusion protein comprising one or more 

heterologous protein domains. A CRISPR enzyme fusion protein may comprise any additional 

protein sequence, and optionally alinker sequence between any two domains. Examples of 

protein domains that may be fused to a CRISPR enzyme include,without limitation, epitope 

tags, reporter gene sequences, and protein domains having one or more of the following 

activities: methylase activity, demethylase activity, transcription activation activity, transcription 

repression activity, transcription release factor activity, histone modification activity, RNA 

cleavage activity and nucleic acid binding activity. Non-limiting examples of epitope tags 

include histidine (His) tags, V5 tags, FLAG tags, influenza hemagglutinin (HA) tags, Myc tags, 

VSV-G tags, and thioredoxin (Trx) tags. Examples of reporter genes include, but are not limited 

to, glutathione-5-transferase (GST), horseradish peroxidase (I-HRP), chloramphenicol 

acetyltransferase (CAT) beta galactosidase, beta-glucuronidase, luciferase, green fluorescent 
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protein (GFP), HRed, DsRed, cyan fluorescent protein (CFP), yellow fluorescent protein (YFP), 

and autofluorescent proteins including blue fluorescent protein (BFP). A CRISPR enzyme may 

be fused to a gene sequence encoding a protein or a fragment of a protein that bind DNA 

molecules or bind other cellular molecules, including but not limited to maltose binding protein 

(1\MBP), S-tag, Lex A DNA binding domain (DBD) fusions, GAL4A DNA binding domain 

fusions, and herpes simplex virus (HSV) BPI6 protein fusions. Additional domains that may 

form part of a fusion protein comprising a CRISPR enzyme are described in US 20110059502, 

incorporated herein by reference.  

VI. Methods of Use 

[05181 Insome embodiments, the present disclosure provides methods for immunotherapy 

comprising administering an effective amount of the immune cells of the present disclosure. In 

one embodiments, a medical disease or disorder is treated by transfer of an immune cell 

population that elicits an imrnune response. In certain embodiments of the present disclosure, 

cancer or infection is treated by transfer of an immune cell population that elicits an immune 

response. Provided herein are methods for treating or delaying progression of cancer in an 

individual comprising administering to the individual an effective amount an antigen-specific 

cell therapy. The present methods may be applied for the treatment of immune disorders, solid 

cancers, hematologic cancers, and viral infections.  

[0519] Tumors for which the present treatment methods are useful include any malignant cell 

type, such as those found in a solid tumor or a hematological tumor. In some embodiments, the 

cancer is a CD22-positive cancer. In some embodiments, the cancer has a low expression of 

CD22 (e.g. a CD22 low cancer). In some embodiments, the cancer is a CD19-positive cancer. In 

some embodiments, the cancer has a low expression of CDI9 (e.g. a CD19 low cancer).  

[05201 Exemplary solid tumors can include, but are not limited to, a tumor of an organ selected 

from the group consisting of pancreas, colon, cecum, stomach, brain, head, neck, ovary, kidney, 

larynx, sarcoma, lung, bladder, melanoma, prostate, and breast. Exemplary hematological tumors 

include but are not limited to tumors of the bone marrow, T or B cell malignancies, myeloid 

malignancies, leukemias, lymphomas, blastomas, myelomas. Further examples of cancers that 

may be treated using the methods provided herein include, but are not limited to, lung cancer 

(including small-cell lung cancer, non-small cell lung cancer, adenocarcinoma of the lung, and 

squamous carcinoma of the lung), cancer of the peritoneum, gastric or stomach cancer (including 
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gastrointestinal cancer and gastrointestinal stromal cancer), pancreatic cancer, cervical cancer, 

ovarian cancer, liver cancer, bladder cancer, breast cancer, colon cancer, colorectal cancer, 

endometrial or uterine carcinoma, salivary gland carcinoma, kidney or renal cancer, prostate 

cancer, vulval cancer, thyroid cancer, various types of head and neck cancer, and melanoma.  

[05211 The cancer may specifically be of the following histological type, though it is not limited 

to these: neoplasm, malignant; carcinoma; carcinoma, undifferentiated; giant and spindle cell 

carcinoma; small cell carcinoma; papillary carcinoma; squamous cell carcinoma; 

lymphoepithelial carcinoma; basal cell carcinoma; pilomatrix carcinoma; transitional cell 

carcinoma; papillary transitional cell carcinoma; adenocarcinoma; gastrinoma, malignant; 

cholangiocarcinoma; hepatocellular carcinoma; combined hepatocellular carcinoma and 

cholangiocarcinoma; trabecular adenocarcinoma; adenoid cystic carcinoma; adenocarcinoma in 

adenomatous polyp; adenocarcinoma, familial polyposis coli; solid carcinoma; carcinoid tumor, 

malignant; branchiolo-alveolar adenocarcinoma; papillary adenocarcinoma; chromophobe 

carcinoma; acidophil carcinoma; oxyphilic adenocarcinoma; basophil carcinoma; clear cell 

adenocarcinoma; granular cell carcinoma; follicular adenocarcinoma; papillary and follicular 

adenocarcinoma; nonencapsulating sclerosing carcinoma; adrenal cortical carcinoma; 

endometroid carcinoma; skin appendage carcinoma; apocrine adenocarcinoma; sebaceous 

adenocarcinoma; ceruminous adenocarcinoma; mucoepidermoid carcinoma; 

cystadenocarcinoma; papillary cystadenocarcinoma; papillary serious cystadenocarcinoma; 

mucinous cystadenocarcinoma; mucinous adenocarcinoma; signet ring cell carcinoma; 

infiltrating duct carcinoma; medullary carcinoma; lobular carcinoma; inflammatory carcinoma; 

paget's disease, mammary; acinar cell carcinoma; adenosquamous carcinoma; adenocarcinoma 

w/squamous metaplasia; thymoma, malignant; ovarian stromal tumor, malignant; thecoma, 

malignant; granulosa cell tumor, malignant; androblastoma, malignant; Sertoli cell carcinoma; 

leydig cell tumor, malignant; lipid cell tumor, malignant; paragangliom, malignant; extra

mammary paraganglioma, malignant; pheochromocytoma; glomangiosarcoma, malignant 

melanoma; amelanotic melanoma; superficial spreading melanoma; lentigo malignant 

melanoma; acral lentiginous melanomas; nodular melanomas; malignant melanoma in giant 

pigmented nevus; epithelioid cell melanoma; blue nevus, malignant; sarcoma; fibrosarcoma 

fibrous histiocytoma, malignant; myxosarcoma; liposarcoma; leiomyosarcoma; 

rhabdomyosarcoma; embryonal rhabdomyosarcoma; alveolar rhabdomyosarcoma; stromal 
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sarcoma; mixed tumor, malignant; mullerian mixed tumor; nephroblastoma; hepatoblastoma; 

carcinosarcoma; mesenchymoma, malignant brenner tumor, malignant; phyllodes tumor, 

malignant; synovial sarcoma; mesothelioma, malignant; dysgerminoma; embryonal carcinoma; 

teratoma, malignant; struma ovarii, malignant; choriocarcinoma; mesonephroma, malignant; 

hemangiosarcoma; hemangioendothelioma, malignant; kaposi's sarcoma; hemangiopericytoma, 

malignant; lymphangiosarcoma; osteosarcoma; juxtacortical osteosarcoma; chondrosarcoma; 

chondroblastoma, malignant; mesenchymal chondrosarcoma; giant cell tumor of bone; ewing's 

sarcoma; odontogenic tumor, malignant; ameloblastic odontosarcoma; ameloblastoma, 

malignant; ameloblastic fibrosarcoma; pinealoma, malignant; chordoma; glioma, malignant; 

ependymoma; astrocytoma; protoplasmic astrocytoma; fibrillary astrocytoma; astroblastoma; 

glioblastoma; oligodendroglioma; oligodendroblastoma; primitive neuroectodermal; cerebellar 

sarcoma; ganglionteuroblastoma; neuroblastoma; retinoblastoma; olfactory neurogenic tumor; 

meningioma, malignant; neurofibrosarcoma; neurilemmoma, malignant; granular cell tumor, 

malignant; malignant lymphoma; T lymphoblastic leukemia; T lymphoblastic lymphoma; 

Hodgkin's disease; Hodgkin's lymphoma; paragranuloma; malignant lymphoma, small 

lymphocytic; malignant lymphoma, large cell, diffuse; malignant lymphoma, follicular; mycosis 

fungoides; other specified non-Hodgkin's lymphomas; B-cell lymphoma; low grade/follicular 

non-Hodgkin's lymphoma. (NHL); small lymphocytic (SL) NH-L; intermediate grade/follicular 

NHL; intermediate grade diffuse NHL; high grade immunoblastic NIL; high grade 

lymphoblastic NH-L; high grade small non-cleaved cell NIL; bulky disease NHL; mantle cell 

lymphoma; AIDS-related lymphoma; Waldenstrom's macroglobulinemia; malignant 

histiocytosis; multiple myeloma; mast cell sarcoma; immunoproliferative small intestinal 

disease; leukemia, lymphoid leukemia; plasma cell leukemia; erythroleukemia; lymphosarcoma 

cell leukemia, myeloid leukemia, basophilic leukemia, eosinophilic leukemia; monocytic 

leukemia; mast cell leukemia, megakaryoblastic leukemia; myeloid sarcoma; hairy cell 

leukemia; chronic lymphocytic leukemia (CLL); chronic myeloid leukemia, acute lymphoblastic 

leukemia (ALL); acute lymphoblastic lymphoma; acute myeloid leukemia (AML); 

myelodysplastic syndrome (MDS); myeloproliferative neoplasms; chronic myeloblasts leukemia; 

diffuse large B-cell lymphoma (DLBCL); peripheral T-cell lymphoma (PTCL); or anaplastic 

large cell lymphoma (ALCL).  
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[05221 Particular embodiments concern methods of treatment of leukemia. Leukemia is a cancer 

of the blood or bone marrow and is characterized by an abnormal proliferation (production by 

multiplication) of blood cells, usually immature white blood cells (leukocytes). It is part of the 

broad group of diseases called hematological neoplasms. Leukemia is a broad tern covering a 

spectrum of diseases. Leukemia is clinically and pathologically split into its acute and chronic 

forms and/or by and the cell type of origin (myeloid or lymphoid). In some embodiments, the 

leukemia is an antigen-low leukemia. In some embodiments, the leukemia is a CD22-low 

leukemia.  

[0523 In certain embodiments of the present disclosure, immune cells are delivered to an 

individual in need thereof, such as an individual that has cancer or an infection. The cells then 

enhance the individual's immune system to attack or directly attack the respective cancer or 

pathogenic cells. In some cases, the individual is provided with one or more doses of the immune 

cells. In cases where the individual is provided with two or more doses of the immune cells, the 

duration between the administrations should be sufficient to allow time for propagation in the 

individual, and in specific embodiments the duration between doses is 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 

11, or 12 or more weeks.  

[0524] Certain enbodiments of the present disclosure provide methods for treating or preventing 

an inmune-mediated disorder. In one embodiment, the subject has an autoimmune disease. Non

limiting examples of autoimmune diseases include: alopecia areata, ankylosing spondylitis, 

antiphospholipid syndrome, autoimmune Addison's disease, autoimmune diseases of the adrenal 

gland, autoimmune hemolytic anemia, autoimmune hepatitis, autoimtmune oophoritis and 

orchitis, autoimmune throibocytopenia, Bechet's disease, bullous pemphigoid, cardiomyopathy, 

celiac spate-dermatitis, chronic fatigue immune dysfunction syndrome (CFIDS), chronic 

inflammatory demyelinating polyneuropathy, Churg-Strauss syndrome, cicatrical pemphigoid, 

CREST syndrome, cold agglutinin disease, Crohn's disease, discoid lupus, essential mixed 

cryoglobulinemia, fibromyalgia-fibromyositis, glomerulonephritis, Graves' disease, Guillain

Barre, Hashimoto's thyroiditis, idiopathic pulmonary fibrosis, idiopathic thrombocytopenia 

purpura (IT1), IgA neuropathy, Juvenile arthritis, lichen planus, lupus erythematosus, Meniere's 

disease, mixed connective tissue disease, multiple sclerosis, type I or immune-mediated diabetes 

mellitus, myasthenia gravis, nephrotic syndrome (such as minimal change disease, focal 

glomerulosclerosis, or membranous nephropathy), pemphigus vulgaris, pernicious anemia, 
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polyarteritis nodosa, polychondritis, polyglandular syndromes, polymyalgia rheumatica, 

polymyositis and dermatomyositis, primary agammaglobulinemia, primary biliary cirrhosis., 

psoriasis, psoriatic arthritis, Raynaud's phenomenon, Reiter's syndrome, Rheumatoid arthritis, 

sarcoidosis, scleroderma, Sjogren's syndrome, stiff-man syndrome, systemic lupus 

erythematosus, lupus erythematosus, ulcerative colitis, uveitis, vasculitides (such as polyarteritis 

nodosa, takayasu arteritis, temporal arteritis/giant cell arteritis, or dermatitis herpetiformis 

vasculitis), vitiligo, and Wegener's granulomatosis. Thus, some examples of an autoimmune 

disease that can be treated using the methods disclosed herein include, but are not limited to, 

multiple sclerosis, rheumatoid arthritis, systemic lupus erythematosus, type I diabetes mellitus, 

Crohn's disease; ulcerative colitis, myasthenia gravis, glomerulonephritis, ankylosing 

spondylitis, vasculitis, or psoriasis. The subject can also have an allergic disordersuch as 

Asthma.  

[0525] In yet another embodiment, the subject is the recipient of a transplanted organ or stem 

cells and immune cells are used to prevent and/or treat rejection In particular embodiments, the 

subject has or is at risk of developing graft versus host disease. GVHD is a possible complication 

of any transplant that uses or contains stem cells from either a related or an unrelated donor.  

There are two kinds of GVHD, acute and chronic. Acute GVHD appears within the first three 

months following transplantation. Signs of acute GVHD include reddish skin rash on the hands 

and feet that may spread and become more severe, with peeling or blistering skin. Acute GV-D 

can also affect the stomach and intestines, in which case cramping, nausea, and diarrhea are 

present. Yellowing of the skin and eyes (jaundice) indicates that acute GVHD has affected the 

liver. Chronic GVHD is ranked based on its severity: stage/grade I is mild; stage/grade 4 is 

severe. Chronic GVHD develops three months or later following transplantation. The symptoms 

of chronic GVHD are similar to those of acute GVHD, but in addition, chronic GVHD may also 

affect the mucous glands in the eyes, salivary glands in the mouth, and glands that lubricate the 

stomach lining and intestines. Any of the populations of immune cells disclosed herein can be 

utilized. Examples of a transplanted organ include a solid organ transplant, such as kidney, liver, 

skin, pancreas, lung and/or heart, or a cellular transplant such as islets, hepatocytes, myoblasts, 

bone marrow, or hematopoietic or other stem cells. The transplant can be a composite transplant, 

such as tissues of the face. Immune cells can be administered prior to transplantation, 

concurrently with transplantation, or following transplantation. In some embodiments, the 
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immune cells are administered prior to the transplant, such as at least 1 hour, at least 12 hours, at 

least I day, at least 2 days, at least 3 days, at least 4 days, at least 5 days, at least 6 days, at least 

1 week, at least 2 weeks, at least 3 weeks, at least 4 weeks, or at least 1 month prior to the 

transplant. In one specific, non-limiting example, administration of the therapeutically effective 

amount of immune cells occurs 3-5 days prior to transplantation.  

[05261 In some embodiments, the subject can be administered nonmyeloablative 

lymphodepleting chemotherapy prior to the immune cell therapy. The nonmyeloablative 

lymphodepleting chemotherapy can be any suitable such therapy, which can be administered by 

any suitable route. The nonmyeloablative lymphodepleting chemotherapy can comprise, for 

example, the administration of cyclophosphamide and fludarabine. An exemplary route of 

administering cyclophosphamide and fludarabine is intravenously. Likewise, any suitable dose of 

cyclophosphanide and fludarabine can be administered. In particular aspects, around 60 mg/kg 

of cyclophosphamide is administered for two days after which around 25 mg/ 2 fludarabine is 

administered for five days.  

[0527] In some embodiments, the subject can be administered nonmyeloablative 

lymphodepleting immunotherapy prior to the immune cell therapy. The nonmyeloablative 

lymphodepleting immunotherapy can be any suitable such therapy, which can be administered 

by any suitable route. The nonmyeloablative lymphodepleting immunotherapy can comprise, for 

example, the administration of an anti-CD52 agent or anti-CD20 agent. In some embodiments, 

the lymphodepleting immunotherapy is an anti-CD52 antibody. In some embodiments, the anti

CD52 antibody is alemtuzumab. In some embodiments, the lymphodepleting immunotherapy is 

an anti-CD20 antibody. Exemplary anti-CD20 antibodies include, but are not limited to 

rituximab, ofatumumab, ocrelizumab, obinutuzumab, ibritumomab or iodine il31 tositumomab.  

An exemplary route of administering anti-CD52 agent or anti-CD20 agent is intravenously.  

Likewise, any suitable dose of anti-CD52 agent or anti-agent can be administered.  

[0528 In certain embodiments, a growth factor that promotes the growth and activation of the 

immune cells is administered to the subject either concomitantly with the immune cells or 

subsequently to the immune cells. The immune cell growth factor can be any suitable growth 

factor that promotes the growth and activation of the immune cells. Examples of suitable 

immune cell growth factors include interleukin (IL)-2, IL-7, IL-15, and IL-12, which can be used 
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alone or in various combinations, such as IL-2 and IL-7, IL-2 and IL-15, IL-7 and IL-15, IL-2, 

IL-7 and IL-15, IL-12 andIL-7, IL-12 and IL-15, or IL-12 and IL2.  

[05291 Therapeutically effective amounts of immune cells can be administered by a number of 

routes, including parenteral administration, for example, intravenous, intraperitoneal, 

intramuscular, intrasternal, or intraarticular injection, or infusion.  

[05301 The therapeutically effective amount of immune cells for use in adoptive cell therapy is 

that amount that achieves a desired effect in a subject being treated. For instance, this can be the 

amount of immune cells necessary to inhibit advancement, or to cause regression of an 

autoimmune or alloimmune disease, or vhich is capable of relieving symptoms caused by an 

autoimmnune disease, such as pain and inflammation. It can be the amount necessary to relieve 

symptoms associated with inflammation, such as pain, edema and elevated temperature. It can 

also be the amount necessary to diminish or prevent rejection of a transplanted organ.  

[0531] The immune cell population can be administered in treatment regimens consistent with 

the disease, for example single or a few doses over one to several weeks to ameliorate a disease 

state or periodic doses over an extended time to inhibit disease progression and prevent disease 

recurrence. The precise dose to be employed in the formulation will also depend on the route of 

administration, and the seriousness of the disease or disorder. The therapeutically effective 

amount of immune cells will be dependent on the subject being treated, the severity and type of 

the affliction, and the manner of administration, In some embodiments, doses that could be used 

in the treatment of human subjects range from at least 3.8x0 4, at least 3.8xi0 atleast3.x10, 

at least 3.8x10, at least 38x0 8, at least 3.8x10 9 or at least 3.8x1O0 immune cells/V. In a 

certain embodiment, the dose used in the treatment of human subjects ranges from about 

3.8x109 to about 3.8x10" immune cells/mi 2. In additional embodiments, a therapeutically 

effective amount of immune cells can vary from about 5xi06 cells per kg body weight to about 

7.5x108 cells per kg body weight, such as from about 2x10 cells to about 5x08 cells per kg 

body weight, or from about 5x107 cells to about 2x108 cells per kg body weight, or from about 

5x106 cells per kg body weight to about x10'7 cells per kg body weight. In some embodiments, a 

therapeutically effective amount of immune cells ranges from about I x 103 cells per kg body 

weight to about 10 x 109 cells per kg body weight. The exact amount of immune cells is readily 

determined by one of skill in the art based on the age, weight, sex, and physiological condition of 

163



WO 2023/014922 PCT/US2022/039487 

the subject. Effective doses can be extrapolated from dose -response curves derived from invitro 

or animal model test systems.  

[05321 The immune cells may be administered in combination with one or more other 

therapeutic agents for the treatment of the immune-mediated disorder. Combination therapies can 

include, but are not limited to, one or more anti-microbial agents (for example, antibiotics, anti

viral agents and anti-fungal agents), anti-tumor agents (for example, fluorouracil, methotrexate, 

paclitaxel, fludarabine, etoposide, doxorubicin, or vincristine), immune-depleting agents (for 

example, fludarabine, etoposide, doxorubicin, or vincristine), immunosuppressive agents (for 

example, azathioprine, or glucocorticoids, such as dexamethasone or prednisone), anti

inflammatory agents (for example, glucocorticoids such as hydrocortisone, dexamethasone or 

prednisone, or non-steroidal anti-inflamrnmatory agents such as acetyls alicylic acid, ibuprofen or 

naproxen sodium), cytokine antagonists (for example, anti-TNF and anti-IL-6), cytokines (for 

example, interleukin-10 or transforming growth factor-beta), hormones (for example., estrogen), 

or a vaccine. In addition, immunosuppressive or tolerogenic agents including but not limited to 

calcineurin inhibitors (e.g., cyclosporin and tacrolinus); mTOR inhibitors (e.g, Rapamycin); 

mycophenolate mofetil, antibodies (e.g., recognizing CD3, CD4, CD40, CD154, CD45, IVIG, or 

B cells); cheinotherapeutic agents (e.g., Methotrexate, Treosulfan, Busulfan); irradiation; or 

chenokines, interleukins or their inhibitors (e.g., BAFF, IL-2, anti-IL-2R, IL-4,JAK kinase 

inhibitors) can be administered. Such additional pharmaceutical agents can be administered 

before, during, or after administration of the immune cells, depending on the desired effect. This 

administration of the cells and the agent can be by the same route or by different routes, and 

either at the same site or at a different site.  

L Pharmaceutical Compositions 

[05331 Also provided herein are pharmaceutical compositions and formulations comprising 

immune cells (e.g.,T cells) and a pharmaceutically acceptable carrier.  

[05341 In some embodiments, a pharmaceutical composition comprises a dose ranging from 

about 1 x 10" Tcells to about 1 x 109Tcells. In some embodiments, the dose is about 1 x 10, 1 

x 106, 1 x 107, 1 x 10 or 1 x 109T cells. In some embodiments, a pharmaceutical composition 

comprises a dose ranging from about 5 x 105 T cells to about 10 x 102 T cells.  

[05351 Pharmaceutical compositions and formulations as described herein can be prepared by 

mixing the active ingredients (such as an antibody or a polypeptide) having the desired degree of 
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purity with one or more optional pharmaceutically acceptable carriers (Remington's 

Pharmaceutical Sciences 2 2 nd edition, 2012), in the form of lyophilized formulations or aqueous 

solutions. Pharmaceutically acceptable carriers are generallynontoxic to recipients at the dosages 

and concentrations employed, and include, but are not limited to: buffers such as phosphate, 

citrate, and other organic acids; antioxidants including ascorbic acid and methionine; 

preservatives (such as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride; 

benzalkonium chloride; benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens 

such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); 

low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum 

albumin, gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; 

amino acids such as glycine, glutamine, asparagine, histidine, arginine, or lsine; 

monosaccharides, disaccharides, and other carbohydrates including glucose, mannose, or 

dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; 

salt-forming counter-ions such as sodium; metal complexes (e.g. Zn- protein complexes); and/or 

non- ionic surfactants such as polyethylene glycol (PEG). Exemplary pharmaceutically 

acceptable carriers herein further include insterstitial drug dispersion agents such as soluble 

neutral-active hyaluronidase glycoproteins (sHASEGP), for example, human soluble P1-20 

hyaluronidase glycoproteins, such as rHuPH20 (HYLENEX*, Baxter International, Inc). Certain 

exemplary sHASEGPs and methods of use, including riuP-20, are described in US Patent 

Publication Nos. 2005/0260186 and 2006/0104968. In one aspect, a sHASEGP is combined with 

one or more additional glycosamninoglycanases such as chondroitinases.  

2. Combination Therapies 

10536 In some embodiments, the compositions and methods of the present embodiments involve 

an immune cell population in combination with at least one additional therapy. The additional 

therapy may be radiation therapy, surgery (e.g., lumpectomy and a mastectomy), chemotherapy, 

gene therapy, DNA therapy, viral therapy, RNA therapy, immunotherapy, bone marrow 

transplantation, nanotherapy, monoclonal antibody therapy, or a combination of the foregoing.  

The additional therapy may be in the form of adiuvant or neoadjuvant therapy.  

10537 In some embodiments, the additional therapy is the administration of small molecule 

enzymatic inhibitor or anti-metastatic agent. In some embodiments, the additional therapy is the 

administration of side- effect limiting agents (e.g., agents intended to lessen the occurrence 
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and/or severity of side effects of treatment, such as anti-nausea agents, etc.). In some 

embodiments, the additional therapy is radiation therapy. In some embodiments, the additional 

therapy is surgery. In some embodiments, the additional therapy is a combination of radiation 

therapy and surgery. In some embodiments, the additional therapy is gamma irradiation. In some 

embodiments, the additional therapy is therapy targeting PBK/AKT/mTOR pathway, HSP90 

inhibitor, tubulin inhibitor, apoptosis inhibitor, and/or chemopreventative agent. The additional 

therapy maybe one or more of the chemotherapeutic agents known in the art.  

[05381 An immune cell therapy may be administered before, during, after, or in various 

combinations relative to an additional cancer therapy, such as immune checkpoint therapy. The 

administrations may be in intervals ranging from concurrently to minutes to days to weeks. In 

embodiments where the immune cell therapy is provided to a patient separately from an 

additional therapeutic agent, onewould generally ensure that a significant period of time did not 

expire between the time of each delivery, such that the two compounds would still be able to 

exert an advantageously combined effect on the patient. In such instances, it is contemplated that 

one may provide a patient with the antibody therapy and the anti-cancer therapy within about 12 

to 24 or 72 h of each other and, more particularly, within about 6-12 h of each other. In some 

situations it may be desirable to extend the time period for treatment significantly where several 

days (2, 3, 4, 5, 6, or 7) to several weeks (1, 2, 3, 4, 5, 6, 7, or 8) lapse between respective 

administrations.  

[0539] Various combinations may be employed. For the example below an immune cell therapy 

is "A" and an anti-cancer therapy is "B": 

A/3/A B/A/B B/B/A A/A/BA/B/B B/A/A A/B/B/B B/AB/B 

B/B/BAB/B/A/B A/A/B/BAJB/A/B A/B/B/A B/B/A/A 

B/A/B/A B/ANABAA/A/B B/A/A/AA/B/A/AXAA/B/A 

105401 Administration of any compound or therapy of the present embodiments to a patient will 

follow general protocols for the administration of such compounds, taking into account the 

toxicity, if any, of the agents. Therefore, in some embodiments there is a step of monitoring 

toxicity that is attributable to combination therapy.  

A. Chemotherapy 

[05411 A wide variety of chemotherapeutic agents may be used in accordance with the present 

embodiments. The term "chemotherapy" refers to the use of drugs to treat cancer. A 

166



WO 2023/014922 PCT/US2022/039487 

"chemotherapeutic agent" is used to connote a compound or composition that is administered in 

the treatment of cancer. These agents or drugs are categorized by their mode of activity within a 

cell, for example, whether and at what stage theyaffect the cellcycle. Alternatively, an agent 

may be characterized based on its ability to directly cross-link DNA, to intercalate into DNA, or 

to induce chromosomal and mitotic aberrations by affecting nucleic acid synthesis.  

[05421 Examples of chemotherapeutic agents include alkylating agents, such as thiotepa and 

cyclophosphamide; alkyl sulfonates, such as busulfan, improsulfan, and piposulfan; aziridines, 

such as benzodopa, carboquone, meturedopa, and uredopa; ethylenimines and 

methylamelamines, including altretamine, triethylenemelamine, trietylenephosphoramide, 

triethiylenethiophosphoranide, and trimethylolomelamine; acetogenins (especially bullatacin 

and bullatacinone); a canptothecin (Including the synthetic analogue topotecan); bryostatin; 

callystatin; CC-1065 (including its adozelesin, carzelesin and bizelesin synthetic analogues); 

cryptophycins (particularly cryptophycin I and cryptophycin 8); dolastatin; duocarmycin 

(including thesynthetic analogues, KW-2189 and CBi-TM); eleutherobin; pancratistatin; a 

sarcodictyin; spongistatin; nitrogen mustards, such as chlorambucil, chlornaphazine, 

cholophosphamide, estrarnustine, ifosfamide, mechlorethamine, nechlorethiamine oxide 

hydrochloride, melphalan, novembichin, phenesterine, prednimustine, trofosfamide, and uracil 

mustard; nitrosureas, such as carmustine, chlorozotocin, foternustine, lornustine, nirnustine, and 

ranimnustine; antibiotics, such as the enediyne antibiotics (e.g., calicheamicin, especially 

calicheamicin gammall and calicheamicin omegall); dynemicin, including dynernicin A; 

bisphosphonates, such as clodronate; an esperamicin; as well as neocarzinostatin chromophore 

and related chromoprotein enediyne antiobiotic chrornophores, aclacinomysins, actinomycin, 

authrarnycin, azaserine, bleomycins, cactinomycin, carabicin, carminomycin, carzinophilin, 

chromomycinis, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, 

doxorubicin (including morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2-pyrrolino

doxorubicin and deoxy doxorubicin), epirubicin, esorubicin, idarubicin, marcellomycin, 

mitomycins, such as mitomycin C. mycophenolic acid, nogalarnycin, olivomycins, peplomycin, 

potfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, 

ubenimex, zinostatin, and zorubicin; anti-metabolites, such as methotrexate and 5-fluorouracil 

(5-FU); folic acid analogues, such as denopterin, pteropterin, and trimetrexate; purine analogs, 

such as fludarabine, 6-mercaptopurine, thiamiprine, and thioguanine; pyrimidine analogs, such as 
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ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, decitabine, dideoxyuridine, 

doxifluridine, enocitabine, and floxuridine; androgens, such as calusterone, dromostanolone 

propionate, epitiostanol, mepitiostane, and testolactone; anti-adrenals, such as mitotane and 

trilostane; folic acid replenisher, such as frolinic acid; aceglatone; aidophosphamide glycoside; 

aminolevulinic acid; eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; 

demecolcine; diaziquone; elformithine; elliptinium acetate; an epothilone; etoglucid; gallium 

nitrate; hydroxyurea; lentinan; lonidainine; maytansinoids, such as maytansine and ansamitocins; 

mitoguazone; mitoxantrone; mopidanmol; nitraerine; pentostatin; phenamet; pirarubici; 

losoxantrone; podophyllinic acid; 2-ethylhydrazide; procarbazine; PSKpolysaccharide complex; 

razoxane; rhizoxin; sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,2',2"

trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin A and 

anguidine); urethan; vindesine; dacarbazine; mannomustine;m nitobronitol;mitolactol; 

pipobronan; gacytosine; arabinoside ("Ara-C"); cyclophosphamide; taxoids, eg., paclitaxel and 

docetaxel gemcitabine; 6-thioguanine; mercaptopurine; platinum coordination complexes,such 

as cisplatin, oxaliplatin, and carboplatin; vinblastine; platinum; etoposide (VP- 16); ifosfarnide; 

mitoxantrone; vincristine;vinorelbine; novantrone; teniposide; edatrexate; daunomycin; 

aminopterin; xeloda; ibandronate; irinotecan (e.g., CPT-11); topoisomerase inhibitor RFS 2000; 

difluorornehylornithine (DMF0); retinoids, such as retinoic acid; capecitabine; carboplatin, 

procarbazine,plicornycin, gemcitabien, navelbine, farnesyl-protein 

tansferase inhibitors, transplatinum, and pharmaceutically acceptable salts, acids, or derivatives 

of any of the above. In some embodiments, azacitidine is administered at 75 mgs/m 2 

subcutaneously.  

105431 B. Radiotherapy 

[05441 Other factors that cause DNA damage and have been used extensively include what are 

commonly known asy-rays, X-rays, and/or the directed delivery of radioisotopes to tumor cells.  

Other forms of DNA damaging factors are also contemplated, such as microwaves, proton beam 

irradiation (U.S. Patents 5,760,395 and 4,870,287), and UJV-irradiation. It is most likely that all 

of these factors affect a broad range of damage on DNA, on the precursors of DNA, on the 

replication and repair of DNA, and on the assembly and maintenance of chromosomes. Dosage 

ranges for X-rays range from daily doses of 50 to 200 roentgens for prolonged periods of time (3 

to 4wk), to single doses of 2000 to 6000 roentgens. Dosage ranges for radioisotopes vary 
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widely, and depend on the half-life of the isotope, the strength and type of radiation emitted, and 

the uptake by the neoplastic cells.  

[05451 C. Immunotherapy 

105461 The skilled artisan will understand that additional immunotherapies may be used in 

combination or in conjunction with methods of the embodiments. In the context of cancer 

treatment, immunotherapeutics, generally, relyon the use of immune effector cells and 

molecules to target and destroy cancer cells. Rituximab (RITUXAN@) is such an example. The 

immune effector may be, for example, an antibody specific for some marker on the surface of a 

tumor cell. The antibody alone may serve as an effector of therapy or it may recruit other cells to 

actually affect cell killing. The antibody also may be conjugated to a drug or toxin 

(chemotherapeutic, radionuclide, ricin A chain, cholera toxin, pertussis toxin, etc.) and serve as a 

targeting agent. Alternatively, the effector may be a lymphocyte carrying a surface molecule that 

interacts, either directly or indirectly, with a tumor cell target. Various effector cells include 

cytotoxic T cells and NK cells.  

[0547] Antibody-drug conjugates have emerged as a breakthrough approach to the development 

of cancer therapeutics. Cancer is one of the leading causes of deaths in the world. Antibody-drug 

conJugates (ADCs) comprise monoclonal antibodies (MAbs) that are covalently linked to cell

killing drugs. This approach combines the high specificity of MAbs against their antigen targets 

with highly potent cytotoxic drugs, resulting in "armed" MAbs that deliver the payload (drug) to 

tumor cells with enriched levels of the antigen. Targeted delivery of the drug also minimizes its 

exposure in normal tissues, resulting in decreased toxicity and improved therapeutic index. The 

approval of two ADC drugs, ADCETRIS@ (brentuximab vedotin) in 2011 and KADCYLA@ 

(trastuzumab emtansine or T-DMI) in2013 by FDA validated the approach. There are currently 

more than 30 ADC drug candidates in various stages of clinical trials for cancer treatment (Leal 

et al., 2014). As antibody engineering and linker-payload optimization are becoming more and 

more mature, the discovery and development of new ADCs are increasingly dependent on the 

identification and validation of new targets that are suitable to this approach and the generation 

of targeting MAbs. Two criteria for ADC targets are upregulated/high levels of expression in 

tumor cells and robust internalization.  

[0548 In one aspect of immunotherapy, the tumor cell must bear some marker that is amenable 

to targeting, i.e., is not present on the majority of other cells. Many tumor markers exist and any 
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of these may be suitable for targeting in the context of the present embodiments. Common tumor 

markers include CD20, carcinoembryonic antigen, tyrosinase (p97), gp68, TAG-72, MFG, 

Sialyl Lewis Antigen, MucA, MucB, PLAP, laminin receptor, erb B, and p155. An alternative 

aspect of immunotherapy is to combine anticancer effects with immune stimulatory effects.  

Immune stimulating molecules also exist including: cytokines, such as IL-2, IL-4, IL-12, GM

CSF, gamma-IFN, chemokines, such as MIP-1, MCP-1, IL-8, and growth factors, such as FLT3 

ligand.  

[05491 Examples of irnmunotherapies currently tinder investigation or in use are immune 

adjuvants, e.g., Mycobacterium bovis, Plasmodium falciparum, dinitrochlorobenzene, and 

aromatic compounds (U.S. Patents 5,801,005 and 5,739,169; Hui and Hashimoto, 1998; 

Christodoulides et al, 1998); cytokine therapy, e.g., interferons a, B, and y, IL-1, GM-CSF., and 

TNF (Bukowski et a], 1998; Davidson et al, 1998; Hellstrand et al, 1 9 9 8); gene therapy, e.g, 

TNTF, IL-1, IL-2, and p53 (Qin et al, 1998; Austin-Ward and Villaseca, 1998; U.S. Patents 

5,830,880 and 5,846,945); and monoclonal antibodies, e.g., anti-CD20, anti-ganglioside GM2, 

and anti-pl85 (Hollander, 2012; IHanibuchi et al, 1998; U.S. Patent 5,824,311). It is contemplated 

that one or more anti-cancer therapies may be employed with the antibody therapies described 

herein.  

[0550] In some embodiments, the immunotherapy may be an immune checkpoint inhibitor.  

Immune checkpoints either turn up a signal (e.g., co-stimulatory molecules) or turn down a 

signal. Inhibitory immune checkpoints that may be targeted by immune checkpoint blockade 

include adenosine A2A receptor (A2AR), B7-H3 (also known as CD276), B and T lymphocyte 

attenuator (BTLA), cytotoxic T-lymphocyte-associated protein 4 (CTLA-4, also known as 

CD152), indoleamine 2,3-dioxygenase (IDO), killer-cell immunoglobulin (KIR), lymphocyte 

activation gene-3 (LAG3), programmed death I (PD-1), T-cell immunoglobulin domain and 

mucin domain 3 (TIM-3 and V-domain Ig suppressor ofT cell activation (VISTA). In 

particular, the immune checkpoint inhibitors target the PD-1 axis and/or CTLA-4.  

105511 The immune checkpoint inhibitors may be drugs such as small molecules, recombinant 

forms of ligand or receptors, or, in particular, are antibodies, such as human antibodies (e.g., 

International Patent Publication W02015016718; Pardoll, Nat Rev Cancer, 12(4): 252-64,2012; 

both incorporated herein by reference). Known inhibitors of the immune checkpoint proteins or 

analogs thereof may be used, in particular chimerized, humanized or human forms of antibodies 
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may be used. As the skilled person will know, alternative and/or equivalent names may be in use 

for certain antibodies mentioned in the present disclosure. Such alternative and/or equivalent 

names are interchangeable in the context of the present disclosure. For example it is known that 

lambrolizumab is also known under the alternative and equivalent names MK-3475 and 

pembrolizumab.  

[05521 In some embodiments, the PD-i binding antagonist is a molecule that inhibits the binding 

of PD-I to its ligand binding partners. In a specific aspect, the PD-I ligand binding partners are 

PDLi and/or PDL2. In another embodiment, a PDLI binding antagonist is a molecule that inhibits 

the binding of PDLI to its binding partners. In a specific aspect, PDLI binding partners are PD-1 

and/or B7-1 In another embodiment, the PDL2 binding antagonist is a molecule that inhibits the 

binding of PDL2 to its binding partners, In a specific aspect, a PDL2 binding partner is PD-1.  

The antagonist may be an antibody, an antigen binding fragment thereof, an imunoadhesin, a 

fusion protein, or oligopeptide. Exemplary antibodies are described in US. Ptent Nos.  

US8735553,US8354509, and US8008449, all incorporated herein by reference. Other PD-i axis 

antagonists for use in the methods provided herein are known in the art such as described in U.S.  

Patent Application No. US20140294898, US2014022021, and US20110008369, all incorporated 

herein by reference.  

[0553] In some embodiments, the PD-1 binding antagonist is an anti-PD-i antibody (e g. , a 

human antibody, a humanized antibody, or a chimeric antibody). In some embodiments, the anti

PD-I antibody is selected from the group consisting of nivolumab, pembrolizimab, and CT-011.  

In some embodiments, the PD-1 binding antagonist is an immunoadhesin (e.g., an 

imrniunoadhesin comprising an extracellular or PD-I binding portion of PDL1 or PDL2 fused to 

a constant region (e.g. , an Fe region of an immunoglobulin sequence). In some embodiments, 

the PD-i binding antagonist is AMP- 224. Nivolumab, also known as MDX- 1106-04, MDX

1106, ONO-4538, BMS-936558, and OPDIVO*, is an anti-PD-1 antibody described in 

WO2006/121168.Pembrolizumab, also known as MK-3475, Merck 3475, lambrolizumab, 

KEYTRUDA*, and SCH-900475, is an anti-PD-1 antibody described in W02009/114335. CT

011, also known as hBAT or hBAT-l, is an anti-PD-1 antibody described in W02009/101611.  

AMP-224, also known as B7-DCIg, is a PDL2-Fc fusion soluble receptor described in 

W02010/027827 and W02011/066342.  

171



WO 2023/014922 PCT/US2022/039487 

[05541 Another immune checkpoint that can be targeted in the methods provided herein is the 

cytotoxic T-ymphocyte-associated protein 4 (CTLA-4), also known as CD 152. The complete 

cDNA sequence of human CTLA-4 has the Genbank accession number Li5006. CTLA-4 is 

found on the surface of T cells and acts as an "off switch when bound to CD80 or CD86 on the 

surface of antigen-presenting cells. CTLA4 is a member of the immunoglobulin superfamily that 

is expressed on the surface of HelperTcells and transmits an inhibitory signal toTcells. CTLA4 

is similar to theT-cell co-stimulatory protein, CD28, and both molecules bind to CD80 and 

CD86, also called B7-1 and B7-2 respectively, on antigen-presenting cells. CTLA4 transmits an 

inhibitory signal to Tcells,xwhereas CD28 transmits a stimulatory signal. Intracellular CTLA4 is 

also found in regulatory T cells and may be important to their function. T cell activation through 

the T cell receptor and CD28 leads to increased expression of CTLA-4, an inhibitory receptor for 

B7 molecules.  

[0555] In some embodiments, the immune checkpoint inhibitor is an anti-CTLA-4 antibody 

(e.g., a human antibody, a humanized antibody, or a chimeric antibody), an antigen binding 

fragment thereof, an immunoadhesin, a fusion protein, or oligopeptide.  

[0556] Anti-human-CTLA-4 antibodies (or VH and/or VL domains derived therefrom) suitable 

for use in the present methods can be generated using methods well known in the art.  

Alternatively, art recognized anti-CTLA-4 antibodies can be used. For example, the anti-CTLA

4 antibodies disclosed in: US 8,119,129, WO 01/14424, WO 98/42752; WO 00/37504 

(CP675,206, also known as tremelimumab; formerly ticilimumab), U.S. Patent No. 6,207,156; 

Hurwitz et al. (1998) Proc Natl Acad Sci USA 95(17): 10067-10071 ;Camacho et al. (2004)/ 

Clin Oncology 22(145): Abstract No. 2505 (antibody CP-675206); and Mokyr et al. (1998) 

Cancer Res 58:5301-5304 can be used in the methods disclosed herein. The teachings of each of 

the aforementioned publications are hereby incorporated by reference. Antibodies that compete 

with any of these art-recognized antibodies for binding to CTLA-4 also can be used. For 

example, a humanized CTLA-4 antibody is described in International Patent Application No.  

W02001014424, W02000037504, and U.S. Patent No. 8,017,114; all incorporated herein by 

reference.  

105571 An exemplary anti-CTLA-4 antibody is ipilimumab (also known as IODI, MDX- 010, 

MDX-101, and Yervoy@) or antigen binding fragments and variants thereof (see, e.g. , WO 

01/14424). In other embodiments, the antibody comprises the heavyand light chain CDRs or 
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VRs of ipilimumab. Accordingly, in one embodiment, the antibody comprises the CDR1, CDR2, 

and CDR3 domains of the VH region of ipilimumab, and the CDRI, CDR2 and CDR3 domains 

of the VL region of ipilimumab. In another embodiment, the antibody competes for binding with 

and/or binds to the same epitope on CTLA-4 as the above-mentioned antibodies. In another 

embodiment, the antibody has at least about 90% variable region amino acid sequence identity 

with the above-mentioned antibodies (e.g. , at least about 90%, 95%, or 99% variable region 

identity with ipilimumab).  

[05581 Other molecules for modulating CTLA-4 include CTLA-4 ligands and receptors such as 

described in U.S. Patent Nos. US5844905, US5885796 and International Patent Application Nos.  

WO1995001994 and WO1998042752; all incorporated herein by reference, and 

immunoadhesins such as described in U.S. Patent No. US8329867, incorporated herein by 

reference.  

[0559] 3. Surgery 

[05601 Approximately 60% of persons with cancer will undergo surgery of some type, which 

includes preventative, diagnostic or staging, curative, and palliative surgery. Curative surgery 

includes resection in which all or part of cancerous tissue is physically removed, excised, and/or 

destroyed and inay be used in conjunction with other therapies, such as the treatment of the 

present embodiments, chemotherapy, radiotherapy, hormonal therapy, gene therapy, 

immunotherapy, and/or alternative therapies. Tumor resection refers to physical removal of at 

least part of a tumor. In addition to tumor resection, treatment by surgery includes laser surgery, 

cryosurgery, electrosurgery, and microscopically-controlled surgery (Mohs'surgery).  

[05611] Upon excision of part or all of cancerous cells, tissue, or tumor, a cavity may be formed 

in the body. Treatment may be accomplished by perfusion, direct injection, or local application 

of the areawith an additional anti-cancer therapy. Such treatment may be repeated, for example, 

every 1, 2, 3, 4, 5, 6, or 7 days, or every 1, 2, 3, 4, and 5 weeks or every 1, 2, 3, 4, 5, 6, 7, 8, 9, 

10, 11, or 12 months. These treatments may be of varying dosages as well.  

1056214. Other Agents 

[0563 It is contemplated that other agents may be used in combination with certain aspects of 

the present embodiments to improve the therapeutic efficacy of treatment. These additional 

agents include agents that affect the upregulation of cell surface receptors and GAP junctions, 
cytostatic and differentiation agents, inhibitors of cell adhesion, agents that increase the 
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sensitivity of the hyperproliferative cells to apoptotic inducers, or other biological agents.  

Increases in intercellular signaling by elevating the number of GAP junctions would increase the 

anti-hyperproliferative effects on the neighboring hyperproliferative cell population. In other 

embodiments, cytostatic or differentiation agents can be used in combination with certain aspects 

of the present embodiments to improve the anti-hyperproliferative efficacy of the treatments.  

Inhibitors of cell adhesion are contemplated to improve the efficacy of the present embodiments.  

Examples of cell adhesion inhibitors are focal adhesion kinase (FAKs) inhibitors and Lovastatin.  

It is further contemplated that other agents that increase the sensitivity of a hyperproliferative 

cell to apoptosis, such as the antibody c225, could be used in combination with certain aspects of 

the present embodiments to improve the treatment efficacy, 

[0564] 1VII. Dosage Regimens 

[05651 In one embodiment, the immune effector cells (eg., T cells) are modified by 

engineering/introducing chimeric antigen receptors(eg., anti-CD22 and anti-CD19 CAR) into 

saidimmune effector cells and then infused into a subject. In some embodiments, immune 

effector cells are modified by engineering/introducing a chimeric receptor, and functional 

effector element and/or a cytokine into the immune effector cells and then infused within about 0 

days, within about I day, within about 2 days, within about 3 days, within about 4 days, within 

about 5 days, within about 6 days or within about 7 days into a subject.  

[0566] In some embodiments, an amount of modified effector cells is administered to a subject 

in need thereof and the amount is determined based on the efficacy and the potential of inducing 

a cytokine-associated toxicity. In another embodiment, the modified effector cells are CAW and 

CD56* cells. In some embodiments, an amount of modified effector cells comprises about 104 to 

about 109 modified effector cells/kg. In some cases, an amount of modified effector cells 

comprises about 104 to about 105 modified effector cells/kg. In some cases, an amount of 

modified effector cells comprises about 10 to about 106 modified effector cells/kg. In some 

cases, an amount of modified effector cells comprises about 106 to about 107 modified effector 

cells/kg. In some cases, an amount of modified effector cells comprises about 107 to about 

108 modified effector cells/kg. In some cases, an amount of modified effector cells comprises 

about 108 to about 10modified effector cells/kg. In some cases, am amount of modified effector 

cells comprises about I x 106, about2 x106, about 3 x106 , about 4 x 106, about 5 x10
6, about 6 

x10
6, about 7 x 106, about 8 x106 , about 9 x10

6, about X 107., about 2 x10 7 , about 3 x10 7, about 
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4x10, about 5 x10', about 6 x10,about 7 x 107 about 8 x1,about 9 x10', about l x 108, 

about 2 x108, about 3 x10 8, about 4 x 108, about 5 x108, about 6 x10, about 7 x 108, about 8 

x10 8, about 9 x108, about 1 x 10 modified effector cells/kg.  

[05671 In one embodiment, the modified immune effector cells are targeted to the cancer via 

regional delivery directly to the tumor tissue. For example, in ovarian or renal cancer, the 

modified immune effector cells can be delivered intraperitoneally (IP) to the abdomen or 

peritoneal cavity. Such IP delivery can be performed via a port or pre-existing port placed for 

delivery of chemotherapy drugs. Other methods of regional delivery of modified immune 

effector cells can include catheter infusion into resection cavity, ultrasound guided intratumoral 

injection, hepatic artery infusion or intrapleural delivery.  

[0568] In one embodiment, a subject in need thereof, can begin therapy with a first dose of 

modified immune effector cells delivered via IV followed by a second dose of modified immune 

effector cells delivered via IV. In one embodiment, a subject in need thereof, can begin therapy 

with a first dose of modified immune effector cells delivered via IP followed by a second dose of 

modified immnune effector cells delivered via I. In a further embodiment, the second dose of 

modified immune effector cells can be followed by subsequent doses which can be delivered via 

IV or IP. In one embodiment, the duration between the first and second or further subsequent 

dose can be about: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 

24, 25, 26, 27, 28, 29, 30 days. In one embodiment, the duration between the first and second or 

further subsequent dose can be about: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 

19, 20, 21, 22, 23, 24, 25, 26, 27, 28,29, 30, 31, 32, 33, 34, 35, or 36 months. In some 

embodiments, the duration between the first and second or further subsequent dose can be about: 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 years.  

[0569 In another embodiment, a catheter can be placed at the tumor or metastasis site for further 

administration of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 doses of modified immune effector cells. In some 

cases, doses of modified effector cells can comprise about 102 to about 109 modified effector 

cells/kg. In cases where toxicity is observed, doses of modified effector cells can comprise about 

102 to about 105 modified effector cells/kg. In some cases, doses of modified effector cells can 

start at about 10' modified effector cells/kg and subsequent doses can be increased to about:1 4 , 

105, 106, 107, 10 orf 109 modified effector cells/kg.  

[05701 IX. Articles of Manufacture or Kits 
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[05711 An article of manufacture or a kit is provided comprising immune cells is also provided 

herein. The article of manufacture or kit can further comprise a package insert comprising 

instructions for using the immune cells to treat or delay progression of cancer in an individual or 

to enhance immune function of an individual having cancer. Any of the antigen-specific immune 

cells described herein may be included in the article of manufacture or kits. Suitable containers 

include, for example, bottles, vials, bags and syringes. The container maybe formed from a 

variety of materials such as glass, plastic (such as polyvinyl chloride or poly olefin), or metal 

alloy (such as stainless steel or hastelloy). In some embodiments, the container holds the 

formulation and the label on, or associated with, the container may indicate directions for use.  

The article of manufacture or kit may further include other materials desirable from a 

commercial and user standpoint, including other buffers, diluents, filters, needles, syringes, and 

package inserts with instructions for use. In some embodiments, the article of manufacture 

further includes one or more of another agent (e.g., a chemotherapeutic agent, and anti-neoplastic 

agent). Suitable containers for the one or more agent include, for example, bottles, vials, bags 

and syringes.  
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[05881 XL Examples 

105891 EXAMPLE 1- STANDARD SECOND GENERATION CAR T CELLS 

TARGETING CD22 CANNOT EFFECTIVELYTARGET ANTIGEN-LOW LEUKEMIA 

DUETO DEFICIENCIES IN SIGNAL GENERATED BYTIE CAR 

[05901 Using standard second generation CD22 CAR T cells generated from healthy donors, it 

was determined that in vivo efficacy was related to the amount of CD22 expressed on NALM6 

(FIG. 1A). Signal transduction downstream of the CAR in response to NALM6 cells expressing 

no, low- or WT-levels of CD22 was tested. ZAP70 activation, which is proximal to LAT, 

177



WO 2023/014922 PCT/US2022/039487 

demonstrated no relationship to the presence or amount of CD22 antigen (FIG. IB); a finding 

likely related to the basal-dimerization of this CAR 2. However, the impact of antigen density 

was apparent at the level of LAT activation and further downstream, as phosphorylation of 

activating residues of both LAT and ERK were reduced in response to CD22-low target cells 

relative to targets expressing WT-levels of antigen (FIGS. IC-iD). This correlated with 

decreased in vitro killing of CD22-low (upside down triangles) leukemia by standard 2nd 

generation CD22 CART cells, compared to NALM6 leukemia cells expressing wild-type (WT) 

levels (upright triangles) of CD22 antigen, as shown in FIG. 3. Thus, low levels of CD22 

expression resulted in insufficient signaling through the LAT complex, resulting in attenuated 

downstream signaling events and diminished T cell killing of tumor cells.  

[0591 EXAMPLE 2-A NOVEL BICISTRONIC CAR CONSTRUCT 

INCORPORATING THE LAT SIGNALING DOMAINS OVERCOMES SIGNALING 

DEFICITS FROM ANTIGEN-LOW STIMULATION OF CAR T CELLS 

[05921 A novel CAR construct was designed to increase the efficiency of LAT activation in the 

setting of low antigen-density. A CD22-directed 2"' generation (2G) CAR (also referred to as 

"2(1CAR")with m971scFv, a4-IBBcostimulatorydomainanda(CD 3-zeta chain was cloned 

into a bicistronic CAR vector (FIG 2A). To enhance signaling through LAT, a second CAR was 

cloned downstream of the 2G CAR, separated by a P2A ribosomal skip sequence. The second 

CAR comprises a FMC63 scFv (targeting CD19) with a LAT intracellular domain (FIG. 2B).  

This bicistronic CAR (also referred to as "LAT-CAR" and "ALA-CART", "22X19 ALA-CART", 

"LAT-CAR", "ALA-CART CD22BBz", "CD22 2nd Gen CAR + CDI9-LALT CAR", or 

"22X19LAT") forces localization of LAT with the 2G CAR as a means of amplifying CAR 

signaling, in response to low levels of CD22 expression.  

[05931 EXAMPLE 3 -TRANSDUCTIONOF T CELLS WITH ALA-CART 

CONSTRUCT RESULTS IN SURFACE EXPRESSION OF EACH INDIVIDUAL CAR 

[05941 ALA-CARTconstructs were generated by cloning a 2nd generation CAR targeting CD22 

with the m971 scFv, a CD8aTM domain, a 4-IBB costimulatory domain and the signaling 

domain of CD3-zeta into a bicistronic construct with an Adjunctive LAT-Activating CAR 

targeting CD19 with the FMC63 scFv, CD28 transmembrane domain and the LATintracellular 

domain. This was cloned into a 3d Generation Lentivirus transfer plasmid and replication

incompetent Lentivirus was generated by established lentivirus protocols. Cells from a healthy 
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donor were activated and transduced with lentivirus encoding ALA-CARTconstruct using 

standard transduction techniques. In parallel, T cells were transduced with a standard 2" 

generation CD22 CAR with a 4-IBB costimulatory domain (identical to the first CAR of the 

ALA-CART format) using the same transduction techniques. 3 days after transduction, surface 

expression of each CARwas evaluated by staining with fluorescently-labeled soluble CD22 

antigen (detection of the standard 2"d generation CAR) and fluorescently-labeled soluble CD19 

antigen (detection of the Alternative LAT-Activating CAR). Stained cells were analyzed by flow 

cytometry. The results of this analysis are shown in FIG. 5. The data shown in FIG. 5 

demonstrate that both CARs of the ALA-CARTbicistronic construct are expressed on the 

surface of T cells after transduction. Furthermore, without wishing to be bound by theory, the 

ALA-CART construct does not lead to higher expression of the 2"d Gen CD22 CAR, indicating 

that increases of function of ALA-CART cells is most likely due to the signaling properties of 

theALA-CART design and not due to overexpression of the standard CAR.  

[05951 ALA-CART constructs were generated by cloning a 2nd generation CAR targeting CD22 

with the m971 scFv, a CD8a TM domain, a 4-1BB costimulatory domain and the signaling 

domain of CD3-zeta into a bicistronic construct with a. Adjunctive LAT-Activating CAR 

targeting CD19 with the FMC63 scFv connected to the LAT intracellular domain through either: 

a) the endogenous LAT transmembrane domain or b) the transmembrane domain of CD28 at 

position TM #2. These two completed constructs were cloned into a 31 Generation Lentivirus 

transfer plasmid and replication-incompetent Lentivirus was generated by established lab 

protocols. T cells from 3 separate healthy donors were activated and transduced with lentivirus 

encoding ALA-CART construct with either the LAT-TM or the CD28-TM at position TM #2 by 

established lab protocol. 3 days after transduction, surface expression of each CAR was 

evaluated by stainingwith fluorescently-labeled soluble CD22 antigen (detection of the standard 

2n generation CAR) and fluorescently-labeled soluble CDI9 antigen (detection of the 

Alternative LAT-Activating CAR). Stained cells were analyzed by flow cytometry.  

105961 Tcells from healthy donors were activated and transduced with the novel bicistronic 

ALA-CARTconstruct to verify both individual CARs (e.g., a first CAR - CD22-directed 2' 

generation CAR and a second CAR - CD19-directed LATCAR)were expressed upon the 

surface of the T cells. CAR surface expression was detected by staining each CAR with a 

fluorescently-labeled antigen (CD22 and CD19, respectively), followed by flow cytometric 
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analysis. Use of a LAT-CAR construct that incorporated the endogenous LAT transmembrane 

domain into the LAT-containing CAR resulted in poor surface expression of the CD22-directed 

generation CAR and no expression of the CD19-directed LAT-CAR (FIG. 6 -top panels).  

By incorporating a transmembrane domain from the CD28 molecule into the CD19-directed 

LAT-CAR, transduced T cells were able to express high levels of both the CD22-directed 2d 

generation CAR and the CD19-directed LATCAR (FIG. 6 - bottom panels) demonstrating the 

important negative impact of the native transmembrane domain. LAT-CARs incorporating the 

CD28 transmembrane domain resulted in consistent surface expression of both CARs of the 

bicistronic CAR construct across Tcells from multiple donors (FIG. 6). The data shown in FIG.  

6 demonstrates superiorsurface expression of the CARs when the CD28 transmrnembrane is used.  

Importantly, the incorporation of a CD19-directed LAT-CAR in conjunction with the CD22

directed 2"d generation CAR did not result in increased surface expression of the CD22-directed 

2 generationCARwh-en compared to T cells transduced with a CD22-directed 2"' generation 

CAR alone, establishing that changes in the function of ALA-CART-transduced T cells is due to 

the dual expression of the 2"d generation-CAR and LAT-CAR and not simply a manipulation of 

expression of the previously described 2 generation CAR (FIG. 5).  

[0597] EXAMPLE 4 -T CELLS TRANSDUCED WITH THE ALA-CART CONSTRUCT 

ARE CAPABLE OF ELIMINATING CD22-LOW LEUKEMIA WHICH CANNOT BE 

TREATED WITH STANDARD 2ND GENERATION CAR T CELLS 

[0598] 2"Gen CD22 CAR T cells and ALA-CART cells (expressing a CD22-directed2" 

generation CAR and a CDI9-directed LAT-CAR) were generated using T cells from healthy 

donors as described herein. NSG mice were engrafted with I million Luciferase-positive 

NALM6 leukemia cells expressing low-levels of CD22 antigen on Day -3. Leukemia progression 

was monitored by bioluminescent imaging (BLI) after intraperitoneal injection of firefly 

luciferin, using a Xenogen In Vitro Imaging System (IVIS). On Day 0, 2.5-3 million CAR+2"a 

Gen CD22 CART cells (CD22-CART) or ALA-CART cells ("ALA-CART" or "22X19 ALA

CART") were injected into the leukemia bearing mice. As a negative control, some mice 

received noT cells (No Tx). Leukemia progression/regression was monitored by BLI twice 

weekly (FIG. 2C) and graphed versus time (FIG. 2D). Mice were euthanized in accordance with 

IACUC policies when endpoint symptoms arose. Survival of cohorts is shown in FIG. 2E. Data 

collected in 2 independent experiments utilizing CARTcells generated from two separate 
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donors. These data demonstrate that ALA-CART cells are capable of completely eliminating 

CD22-low leukemia in vivo, whereas the standard 2nd GenCD22CARTcellsareineffective.  

The clearance of leukemia lead to significantly prolonged survival of all ALA-CART treated 

mice to the end of the study. These data demonstrate the ability of the ALA-CART construct to 

enhance the antigen sensitivity of CART cells in vivo.  

105991 Surviving ALA-CART-treated mice were euthanized on Days 49 and bone marrow was 

harvested. Bone marrowvas stained with antibodies against human CD45, human CD3 and the 

fluorescently-tagged CD22-Fc, which binds to CAR molecules. The results of this analysis are 

shown in FIG. 2F. The data presented in FIG. 2F demonstrates that mice treated with ALA

CART cells had a definable population of persistent ALA-CART cells which was readily 

detected in all evaluated nice. This data suggests that the ALA-CART design results in CAR T 

cell persistence after clearance of antigen-low leukemia.  

[0600] EXAMPLE 5 - ALA-CART CONSTRUCT ENHANCES CAR SIGNALING OF A 

STANDARD 2ND GENERATION CAR IN RESPONSE TO LOW-LEVELS OF ANTIGEN 

AND CAN BE UTIL]ZED TO ENHANCE THE ANTIGEN SENSITIVITY OF CAR T 

CELL THERAPY AGAINST CD22-LOW LEUKEMIA 

[06011 Quantitatime and qualitative differences in signal transduction underlying the response 

fALiA-CART cells to antigen-low leukemia. ALA-CAR T cells have demonstrated superior in 

vivo clearance of antigen-low leukemia in a xenograft model relative to a standard 2" generation 

(2G) CD22 CAR with proven clinical efficacy (FIG. 2C). The design of the ALA-CART 

construct was hypothesized to drive antigen-directed co-localization of the intracellular LAT 

domain in close proximity with a 2G-CAR to amplify the signal generated downstream of the 

CAR in a way that leads to optimal T cell activation. As previously demonstrated, standard 2d 

generation CARs targeting CD22 have diminished phosphorylation of activating tyrosines when 

stimulated with low levels of antigen (FIG. 1Cand FIG. 7), however ALA-CAR cells 

demonstrate high amounts of activating LAT phosphorylation even in response to low levels of 

CD22 antigen (FIG. 7). The enhanced LATactivation seen in ALA-CART cells translated to 

increased downstream activation of Phospholipase C-gamma (PLCg) relative to standard 2"6 

generation CART cells (FIG. 8). Given the central role PLCg plays in the subsequent activation 

of the NFAT and NF-kB pathways, the increased activation of this enzyme in ALA-CART cells 

would be expected to drive enhanced killing of antigen-low tumor cells.  
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[06021 2 dl Gen CD22 CARTcells and ALA-CART cells were generated usingTcells from 

healthy donors as described above. CAR+T cells were enriched to greater than 90% purity using 

magnetic bead selection. 2"d Gen CAR Tcells and ALA-CART cells were co-incubated with 

NALM6 leukemia cells that expressed either: No CD22 antigen (-), wild type levels of CD22 

antigen (+) or low levels of CD22 antigen (Low) for 10 minutes. Cells were lysed and lysate was 

separated by SDS-PAGE electrophoresis. Western blot analysis was performed after 

electrophoresis and the blots were probed with antibodies against: total LAT protein, LAT 

protein that has been phosphorylated at the activating residue, Tyrosine 225 (p-LAT225), or 

Beta-tubulin as a loading control. Blots were stained with an Alkaline Phosphatase-linked 

secondary antibody to allow visualization through luminescent chemical reaction. The results of 

this analysis are shown in FIG. 7 and demonstrate that ALA-CART cells express higher levels of 

the LAT-containing CAR than the endogenous levels of LAT. The data further demonstrates a 

greater amount of activated LAT (p-LAT225) in ALA-CART cells relative to 2"' Gen CD22 

CAR T cells. Importantly, ALA-CART cells demonstrate higher levels of phosphorylated LAT 

in response to CD22-low cells relative to standard 27"' Gen CD22 CAR T cells in response to 

wild type levels of CD22.  

[06031 2"d Gen CD22 CAR T cells and ALA-CART cells were generated using T cells from 

healthy donors as described above. CAR-- T cells were enriched to greater than 90% purity using 

magnetic bead selection. 2"( Gen CAR T cells and ALA-CART cells were co-incubated with 

NALM6 leukemia cells that expressed either: No CD22 antigen (-), wild type levels of CD22 

antigen (+) or low levels of CD22 antigen(Low) for 10 minutes. Cells were lysedand lysatewas 

separated by SDS-PAGE electrophoresis. Western blot analysis was performed after 

electrophoresis and the blots were probed with antibodies against: total phospholipase C (PLCg) 

protein, PLCg protein that has been phosphorylated at the activating residue, Tyrosine 738 (p

PLCg), or Beta-tubulin as a loading control. Blots were stained with an Alkaline Phosphatase

linked secondary antibody to allow visualization through luminescent chemical reaction. The 

results of this analysis are shown in FIG. 8. The data shown in FG. 8 demonstrate a greater 

activation of PLCg (p-PLCg) in ALA-CART cells relative to 2" Gen CD22 CART cells.  

Moreover, ALA-CART cells demonstrate higher levels of phosphorylated PLCg in response to 

CD22-low cells than seen in standard 2"d Gen CD22 CART cells in response to wild type levels 

of CD22.  
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[06041 Dening functional responses ofL T-C4R' Tversus 2nd generation CAR Tcells to 

CD22-low leukemia cells 

[06051 CAR T cell functional responses are negatively impacted by lowantigen-density (FIG. 3), 

however as the signaling deficits produced in response to low levels of antigen are reversed in 

ALA-CART cells we expected to see enhanced function in ALA-CARTcells relative to standard 

2 "d generation CART cells. To test if ALA-CART induces increased cytokine production and 

cytotoxicity in response to low-levels of CD22 antigen relative to 2"" Generation CAR alone, 

ALA-CAR T and CD22BBz 2d generation-CAR T cells were generated and co-cultured 

overnight with NALM6 cells expressing low-levels of CD22 antigen or NALM6 cells expressing 

no CD22 antigen (-) as a control for non-specific cytokine secretion. Supernatantwas evaluated 

for Interferon-gamma (IFNg) and Interleukin-2 (IL-2) concentration by ELSA at the end of the 

co-incubation period, and ALA-CART cells were found to produce more IFNg and IL-2 in 

response to CD22-low leukemia than standard 2"d generation CD22 CAR T cells (FIG. 23A).  

Importantly, the increased cytokine production of the ALA-CART cells was only seen in the 

presence of CD22 antigen, as there was no significant difference in background JFNg or IL-2 

production between ALA-CART cells and standard 2" generation CART cells when co

incubated with CD22-negative cells (FIG. 23A).  

[0606] To assess differences in the killing of antigen-low tumor cells by ALA-CART cells and 

standardA2" generation CAR T cells, a cytotoxicity assay was performed in which luciferase

positive NALM6 cells expressing low levels of CD22 were co-incubated with CAR T cells at 

decreasing effector-to-target (E:T) ratios overnight. As the enzymatic production of light by the 

luciferase enzyme is dependent upon ATP within a living cell, light production at the end of the 

co-incubationwas used to measure the percentage of tumor cell death relative to NALM6 cells 

cultured in the absence of CAR Tcells (Specific Lysis). ALA-CART cells demonstrated 

significantly higher specific lysis of CD22-low leukemia cells relative to standard2" generation 

CD22 CARTcells (CD22BBz) at every E.Tratio tested (FIG. 23B). These data demonstrate 

that the ALA-CAR'construct not only corrects the signaling deficits associated with antigen

low tumor cells, but through this correction allows the ALA-CART cells to respond to and kill 

antigen-low tumor cells better than current 2" generation CART cells..  

[06071 EXAMPLE 6 --- ALA-CART'CELLS DEMONSTRATE ENHANCED [N VIVO 

PERSISTANCE RELATIVE TO STANDARD 2 ND GENERATION CART CELLS.  
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[06081 In vivo persistence of CAR T cells has been correlated with a decreased risk of relapse in 

patients. To determine the persistence of ALA-CART cells relative to standard 2nd generation 

CART cells, NSG mice were engrafted with I million wild type (WT) NALM6 cells which can 

be cleared by standard 2"d generation CD22-directed CARTcells (FIG. 1A). NSG mice were 

engrafted with NALM6 leukemia cells on Day -3. On Day0, 2.5-3 million CAR 2 " GenCD22 

CAR T cells (CD22-CART)or ALA-CART cells (ALA-CART) were injected into the leukemia 

bearing mice. 3 days later, mice were treated with million ALA-CART cells or 3 million 

standard 2 nd generation CD22 CAR T cells. A group of mice received no T cell treatment (No 

Tx) as a negative control. 2"1 Gen CD22 CAR Tcells and ALA-CARTcells (targeting CD22 and 

CD19) were generated using T cells from healthy donors as described above. Leukemia 

progression was monitored by bioluminescent imaging (BLI) after intraperitoneal injection of 

firefly luciferin, using a Xenogen In Vitro Imaging System (IVIS). Leukemia 

progression/regression was monitored by BI twice weekly (see FIG. 11A) and graphed versus 

time (see FIG. 11B). Data is representative of 2 independent experiments utilizing CAR T cells 

generated from two separate donors.  

[0609] Mice treated with either ALA-CART or standard2" generation CD22 CAR T cells 

showed upfront clearance of leukemia in vivo, relative to the progressive leukemia seen in 

untreated mice (FIGS. IIA-B). Recurrent leukemia was rioted in mice receiving standard 2d 

generation CD22 CAR T cells at late time points, and this was correlated with minimal CAR T 

cell persistence at 49 days after CAR T cell infusion (FIGS. HA-C). In contrast, mice treated 

with ALA-CART cells did not show any signs of leukenic relapse and persistent ALA-CART 

cells were readily identifiable in the bone marrow of these mice at Day 49 (FIGS. 1A-C). Mice 

were euthanized on Days 49-50 and bone marrow was harvested. Bone marrowwas stained with 

antibodies against human CD45, human CD3 and the fluorescently-tagged CD22-Fc, which 

binds to CAR molecules. The results of this analysis are shown in FIG. 11C. The data 

demonstrates that the relapsed leukemia seen in mice treated with standard 2nd Gen CD22 CAR 

T cells correlatedwith a complete loss of detectable CAR Tcells in the mice,whereas mice 

treated with ALA-CART cells had no relapse and a definable population of persistent ALA

CARTcells was readily detected in all mice treatedwith ALA-CAR cells. This data suggests 

that the ALA-CAR design leads to enhanced CARITcell persistence which in turns protects 

against relapse.  
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[06101 Further analysis of the persistent CART cell populations in mice revealed that the 

persistence of ALA-CART cells was primarily driven by persistence of CD4+ CAR Tcells, 

which were virtually absent mice receiving standard 2nd generation CART cells (FIG. 12A).  

Furthermore, the persistent CD4+ and CD8+ ALA-CARTcells expressed lower levels of the 

exhaustion marker, CD39, than did standard 2"d generation CAR Tcells (FIG. 12B). This 

corresponded to significantly more persistent ALA-CART cells retaining aT-central memory 

(CM) phenotype,which has been associated with increased in vivo efficacy of adoptive'T cell 

therapies (FIG. 12C). We also observed increased expression of the IL-7 receptor-alpha (IL

7RA) on the surface of persistent CD4+ ALA-CART cells regardless of their differentiation 

status, which corresponds with the observed increase in long-term survival of these cells relative 

to standard 2" generation CD22-CAR T cells (FIG. 12D). Collectively, these data demonstrate 

that ALA-CART cells have properties consistent with deceased T cell exhaustion and increased 

memory potential promoting enhanced persistence in vivo.  

[0611] EXAMPLE 7 - ALA-CART CELLS DEMONSTRATE EFFECTIVE RESPONSES 

AGAINST LEUKEMIA WEN TRIGGERED THROUGH EITHER CAR ALONE 

[0612] ALA-CAR T Cells Targeting (1)22 and 0919 Cani Einnate Leukenia Singularly 

ExprUessing Either C)19 or 1)22 Antigen 

[06131 2 ndi Gen CD22 CAR T cells and ALA-CART cells (targeting CD22 and CD19) were 

generated using T cells from healthy donors as described above. NSG mice were engrafted with 

I million Luciferase-positive NALM6 leukemia cells expressing either: wild type-levels of 

CD22 and CD19 antigen (WT NALM6), CD22 antigen only (CDI9- NALM6) or CD19 antigen 

only (CD22- NALM6) on Day -3. Leukemia progressionwas monitored by bioluminescent 

imaging (BLI) after intraperitoneal injection of firefly luciferin, using a Xenogen In Vitro 

Imaging System (IVIS). On Day 0, 2.5 million CAR- 21 Gen CD22 CAR Tcells (CD22 CART) 

or ALA-CART cells (ALA-CART) were injected into the leukemia bearing mice. As a negative 

control, some mice received noITcells (No Tx). Leukemia progression/regression was monitored 

by BLI twice weekly (see FIG. 13A). These data demonstrate that both standard 2`1 Gen CD22 

CART cells and ALA-CART cells initially eliminate leukemia expressing normal levels of 

CD22 and CD19 in vivo. 2"d Gen CD22 CAR T cell treated mice relapsed with progressive 

leukemia, whereas ALA-CART treated mice controlled the leukemia throughout the experiment.  
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Mice engrafted with leukemia expressing only CD22 antigen (CD19- NALM6) did not respond 

to treatment with 2"d Gen CD22 CARTcells, as the CD22 antigen expression is lower than in 

WTNALM6. This leukemia was completely eliminated by ALA-CART treatment. In mice 

engrafted with leukemia expressing only the CD19 antigen (CD22- NALM6), the leukemia was 

only eliminated by ALA-CART cells and not by standard 2nd Gen CD22 CAR Tcells. Bone 

marrow of mice treated with ALA-CART cells was analyzed by flow cytometryas described 

previously and there was no difference of ALA-CART cell persistence regardless ofvhich 

antigen was targeted (see FIG. 13B). These data demonstrate that ALA-CAR-T cells can 

effectively clear leukemia expressing only one of the two targeted antigens and can be effective 

in vivo regardless of which of the CARs in the ALA-CART construct are activated.  

[0614] As all previous data presented was based on an ALA-CAR-T construct targeting the CD22 

antigen with a 2nd generation CAR in conjunction with a LAT-CAR targeting the CD19 antigen, 

we tested the ability of our 22x19 ALA-CART cells to respond to stimulation of each individual 

CAR. NSG mice were engrafted with I million cells of wild-type (WT) NALM6 which 

expresses both CD19 and CD22 or CD19- NALM6, which only expresses CD22 or CD22

NALM6, which only expresses CD19. Mice engrafted with each variant of NALM6 cells were 

treated 3 days later with 2.5 million ALA-CART cells or 2.5 million standard 2nd generation 

CD22-CAR T cells or received no treatment (No Tx) as a negative control, Leukemia burden 

was followed by bioluminescent imaging (BLI) twice a week, and mice were euthanized when 

developing symptormatic leukemia in accordance with our established animal protocols. Mice 

engrafted with WT NALM6 (which stimulates both individual CARs of the ALA-CART cells) 

demonstrated complete clearance with ALA-CART treatment (FIG. 13A). Similar to prior 

experiments, mice with WT NALM6 treated with standard'' generation CAR T cells showed 

initial clearance of the leukemia, followed by relapse (FIG. 13A). Mice engrafted with CD19

NALM6 were also completely cleared of leukemia by ALA-CARTcells, despite only triggering 

the 2"1 generation CAR of the ALA-CARTconstruct (FIG. 13A). Mice engraftedwith CD1 9

NALM6 and treated with the standard2"d generation CD22 CAR T cells only had a modest 

slowing of leukemia progression, likely attributed to the lower expression of the CD22 molecule 

on this cell line (FIG. 13A). Mice engraftedwith CD22- NALM6 had no benefit from treatment 

with the standard 2`1 generation CD22 CARTcells, as expected due to the lack of a cognate 

antigen for these CAR T cells (FIG. 13A). Surprisingly, ALA-CART cells, which could only 
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recognize CD22- NALM6 with the CD19-directed LAT-CAR, were capable of completely 

eradicating the CD22-negative leukemia demonstrating that the LAT-CAR by itself is capable of 

driving a potent response against tumor cells (FIG. 13A). These data demonstrate that the ALA

CART format can work as an "OR" CAR, successfully targeting tumor cells through one antigen 

"or" a second antigen. Mice treated with ALA-CARTcells were euthanized at 30 days after 

CAR T cell infusion and the bone marrow was evaluated for persistent ALA-CART cells. There 

was no significant difference in the persistence of ALA-CART cells based on which antigens 

were present on the leukemia, indicating that stimulation through either the 2" generation CAR 

or the LAT-CAR of ALA-CART cells was sufficient to drive in vivo persistence (FIG. 13B).  

[06151 The"OR" function of the ALA-CART cells was further evaluated through in vitro 

testing. ALA-CART cells and standard 2"dgeneration CD22 CAR T cells were co-cultured with 

NALM6 leukemia cells expressing various combinations of CDI9 and CD22 antigens for 24 

hours. At the end of this co-culture, NALM6 survival was assessed by flow cytometry. ALA

CART cells demonstrated the ability to kill NALM6 cells through both individual CARs, as they 

killed NALM6 cells expressing either CD19 or CD22, but not double negative (DN) NALM6 

cells which did not express either antigen (FIG. 9).  

[0616] ALA-CAR Tcells Kill Target Cells Through Each Independent CARMolecule 

Equivalently to 2l"-Generation CD22 CAR TCells in vitro 

[06171 2 nd Gen CD22 CAR T cells and ALA-CART cells (targeting CD22 and CD19) were 

generated using T cells from healthy donors as described above. 2,d Gen CAR T cells and ALA

CART cells were co-incubated with NALM6 leukemia cells that expressed either: No CD22 or 

CD19 antigen (DN), No CDl9 antigen (19-), No CD22 (22-), Wild type levels of CD22 and 

CD19 antigen (WT) or low levels of CD22 antigen with WT levels of CD19 (CD22Low) for 24 

hours. Surviving cells were quantified by flow cytometry. The results of this analysis are shown 

in FIG. 9. The data shown in FIG. 9 demonstrates that ALA-CART eliminates leukemia cells in 

vitro in an antigen-dependent manner. ALA-CART demonstrates equivalent killing of CD22

expressing leukemia cells (19-, WT, 22Low) as dose standard 2nd Gen CD22 CART cells. ALA

CART kill leukemia cells that lack CD22 and only express CD19 (22-) as well as leukemia cells 

that only express CD22 and lack CD19 (19-), thus demonstrating that stimulation of either CAR 

making up the ALA-CART construct is sufficient for cytotoxicity against target cells.  
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[06181 As expected, standard2l" generation CD22 CART cells effectively killed NALM6 cells 

only if the CD22 antigen was expressed (FIG. 9).  

[06191 ALA-CAR Tcells Secrete Ctokine in Response to Stimulation Through Either of the CAR 

Mo/ecu/es in vitro 

[06201 The supernatant of these co-cultures was evaluated for IL-2 and IFNg by ELISA to 

evaluate cytokine production in response to stimulation through each receptor. Similar to the 

cytotoxicity, ALA-CART cells demonstrated the ability to secrete cytokines in response to either 

CD19orCD22stiniulation (FIG. 10). 2" Gen CD22 CAR T cells and ALA-CART cells 

(targeting CD22 and CD19) were generated using T cells from healthy donors as described 

above. 2 -Gen CAR T cells and ALA-CART cells were co-incubated with NALM6 leukemia 

cells that expressed either: No CD22 or CD19 antigen (DN), No CD19 antigen (19-), No CD22 

(22-), Wild type levels of CD22 and CDI9 antigen (WT) or low levels of CD22 antigen with WT 

levels of CD19 (CD22Low) for 24 hours. IL-2 and interferon-gamma (IFNg) in thesupernatant 

was quantified by ELISA. The results of this analysis are shown in FIG. 10. The data shown in 

FIG. 10 demonstrates that ALA-CART cells secrete cytokines in an antigen-dependent manner 

in response to stimulation of either CAR molecule independently with a synergistic increase in 

cytokine production when both CARs of the ALA-CART construct are simultaneously activated.  

[0621]1AJA-CAR T Cells Thirgeting CD2 and CD19 Activate PL(g, ERK, and P38 Pathways in 

Response to Stimuation with EitherAntigen 

[0622] We further investigated the impact of stimulating each of the CARs expressed by ALA

CART cells by evaluating signal transduction. ALA-CART and standard 2" generation CD22 

CAR T cells were co-incubated with NALM6 cells expressing either wild type-levels of CD22 

and CD19 antigen (WT NALM6), CD22 antigen only (CD19- NALM6), CD19 antigen only 

(CD22- NALM6) or no CD22 or CD19 (double negative, DN) for 15 minutes. Cells were fixed 

with paraformaldehyde and permeabilized with methanol and then stained for CD3, CAR 

expression and either phosphorylated ERK (p-ERK, see FIG. 14A), phosphorylated p38 (p-p38, 

see FIG. 14B) or phosphorylated PLCg (p-PLCg, see FIG. 14C) and then analyzed by flow 

cytometry. As shown in FIGS. 14A-C, increased phosphorylation was observed of each 

signaling molecule in response to stimulation with either CD19 or D22orwith both antigens 

together. Activation of the ERK and p38 pathways were seen in ALA-CART cells upon 

stimulation of either CAR or both CARs simultaneously, whereas standard 2d generation CD22 

188



WO 2023/014922 PCT/US2022/039487 

CARs only responded to leukemia cells expressing the CD22 antigen (FIGS. 14A-B). PLCg, 

howeverxwas only significantly phosphorylated in ALA-CART cellswhen the CD22 antigen was 

expressed, suggesting that stimulation through the CD19-directed LAT-CAR results in anti

leukemic activity outside of this signaling pathvay (FIGS. 14C). These data demonstrate that 

ALA-CART cells can effectively trigger signal transduction in response to leukemia expressing 

only one of the two targeted antigens regardless of which of the CARs in the ALA-CART 

construct are activated. Taken together, these data demonstrate that the ALA-CART format is 

effective at independently targeting multiple antigens in an "OR" manner, 

[06231 EXAMPLE 8 - DEFILNNG EARLY TRANSCRIPTIONAL CHANGES IN 

RESPONSE TO LAT-CAR IN COMPARISON TO 2G CAR SIGNALING 

[0624] TCR stimulation leads to signal transduction events which culminate in the translocation 

of multiple transcription factors into the nucleus resulting in global transcriptome alterations.  

Differences in transcriptomic changes downstream of CAR activation wereshown between 

CAR- and TCR- driven T cell responses. Global transcriptional changes in CAR T cells are 

evaluated to elucidate differences in the downstream effects of LAT-CAR and 2G-CAR 

activation. CAR T cells from healthy donors are obtained using methods described in exarnples 

above. To minimize the impact of non-transduced "passenger" T cells, CAR-positive cells are 

enriched 2 days after transduction through magnetic selection using CD22-Fc proteins which are 

selectively bound by the CAR. CAR T cells are expanded for another 4 days and frozen prior to 

use in experiments. This results in >90% CAR- positive cells in the end product with no signs of 

activation in the absence of stimulation with NALM6 cells (FIG. 4). LAT-CAR and 2G-CARs 

are stimulated by plate-bound human CD22-Fc and CD19-Fc for 30 minutes. Preliminary studies 

are run to optimize the concentration of antigen used for plate-coating for CAR activation 

utilizing CD19- and CD22-directed 2G-CART cells. LAT- and 20-CART cells are plated in 

uncoated wells in parallel as unstimulated controls. Each condition are run in quadruplicate.  

Cells are lysed with Trizol and RNA is extracted per manufacturer's protocols and purified using 

RNA-Easy kit. RAN quality is assessed and libraries are prepared using Illumina TrueSeq 

Stranded mRNA sample prep kits. Libraries are sequenced using theNovaSeq 6000 platformwith 

paired-end reads and approximately 40-50 million reads/sample are collected. The resulting data 

are analyzed using a custom computational pipeline consisting of the open-source gSNAP, 

Cufflinks,and R for alignment and discovery of differential gene expression. Briefly, each high
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resolution sequencing read generated by each sample is mapped to the human genome (hg38) 

using gSNAP, Cufflinks to calculate the prevalence of transcripts from each known gene, and 

each gene is expressed as a transcript in fragments perkilobase of exon per million mapped reads 

(FPKM). From this, significant differentially expressed mRNA profiles are identified using 

ANOVA in R with an FDR of P<0.05. Significant differentially expressed gene lists areanalyzed 

using GSEA and Ingenuity Pathway analysis. Validation of identified pathways are carried out 

by quantitative RT-PCR and/or protein quantification by Western blot or flow cytometry studies.  

Transcriptional changes are analyzed to identify transcription factor activity downstream of each 

CAR. Identified differences in transcription factor activity are further investigated by reporter 

assays or by flow cytornetry of isolated nuclei. Validation experiments are performed in CART 

cells generated from at least 3 different donors.  

[06251 EXAMPLE 9 - SIGNAL TRANSDUCTION OF LAT-CAR T VERSUS 2G-CAR T 

CELLS IN RESPONSE TO LOW-LEVELS OF ANTIGEN 

[06261 Antigen-density alters the efficiency of LAT-phosphorylation and ERKsignaling without 

impacting ZAP70-phosphorylation in 2G-CD22 CAR T cells (FIGS. 1B-ID) demonstrating that 

antigen-density impacts selective areas of CAR T cell signaling without leading to a global 

decrease in all aspects of signal transduction. Accordingly, LAT-CAR T cells remain effective 

against CD22-low NALM6 in vivo. To determine the differences in the signal transduction of 

LAT-CAR and2G-CAR T cells, LAT-CAR T cells and 20-CAR T cells are generated as 

described in examples above. LAT-CAR T cells and 2G-CAR T cells are co-incubated with DN

NALM6, .CD22-Low NALM6 and WT-NALM6. Co-incubation timing vary based on the signal 

transduction pathway to be evaluated arid include a range of times to evaluate for differences in 

signaling kinetics as well as magnitude. Selected signaling proteins known to be involved in 

canonical TCR signaling are evaluated for phosphorylation of activating residues by intracellular 

flow cytometry or Western blot analysis. Flow cytometry (FC) approaches utilize GFP-+ NALM6 

cells in conjunctlionwith staining for CD3 and surface CAR expression to determine signaling 

events in CART cells. For Western blot (WB) analysis, Jurkat cells stably expressing the CAR 

are used. Primary T cells are used for follow up analysis. CAR Tcells from healthy donors are 

enriched for CAR-+ cells as described in examples above (FIG. 4). NALM6 cells lines are 

screened by WB to verify lack of expression of protein of interest prior to co-incubations.  

Signaling pathways for analysis include: proximal TCR signaling (CD3z, LCK, FYN, ZAP70, 
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SLP76, LAT, PLCI), MAPK pathways (ERK, JNK, p38, b-RAF, and RAF-c), NFkB, and the 

mTOR pathway (AKT, mTOR). Calcium flux will also be measured by flow cytometry to 

evaluate the NFAT signaling pathway. Signal transduction pathways shown to be preferentially 

utilized by the LAT-CAR relative to the standard 2G-CAR are further evaluated using CD19

negative and CD22-negative NALM6 cells to better define the role of each component of the 

bicistronic LAT-CAR on that signaling pathway. All signaling assays are repeated at least 3 

times across different donors. As described throughout, negative controls including antigen

negative NAL16 cells and mock T cells are used to control for non-specific and/or allo

reactivity and multiple donors are used to verify reproducibility.  

[06271 EXAMPLE 10 - IN VIVO ANTIGEN-SENSITIVITY OF THE LAT-CAR 

CONSTRUCT AGAINST A SINGLE TARGET ANTIGEN 

[06281 LAT-CAR has demonstrated superior in vivo activity against CD22-low NALM6 in 

preliminary experiments, overcoming one of the main limitations of CD22-directed CAR therapy 

observed in clinical trials. These experiments were performed in the context of simultaneously 

targeting CD22 and CD19. Therefore, to directly address the problem of CD22 antigen

sensitivity in a CAR that would primarily be used in settings of CD19- negative relapse, 

bicistronic LAT-CARs targeting CD22 at both positions are generated.  

[0629] In vitrofinction of LAT-CAR solely targeing the CD22 antigen.  

[0630] The 2"d Generation CD22 CAR used in our experiments has demonstrated the ability to 

induce remission in 70-80% of patients and has demonstrated clinical utility in treating CD19

negative relapses. However, due to its inability to target CD22-low leukemia cells, responses are 

short-lived and consolidative hematopoietic ste cell transplantation (HSCT) is recommended.  

Therefore, increasing the sensitivity of CD22-directed CART cells could increase the efficacy of 

this therapy as a stand-alone treatment and provide options for patients who are not candidates 

for a subsequent HSCT. To address this clinical need, a series of bicistronic LAT-CARs which 

singularly target the CD22 antigen are generated. Using the bicistronic LAT-CAR construct, a 

CD22-reactive scFv is cloned into each of the individual CARs. The scFvs to be tested will 

include m971 and an affinity-enhanced version of m971 (HA-m971) which has 1000-fold higher 

affinity for CD22 and contains a (G4S)x3 linker which does not favor self-dinierizationl All 

four combinations of m971 and HA-m971 on either/both the CARs of the bicistronic construct 

are cloned, utilizing codon-wobbled sequences to prevent internal recombination. 6-His, FLAG 
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and/or MYC tags are attached to the scFvs to differentiate and verify expression of each 

individual CAR. Surface expression is confirmed by flow cytometry and CAR Tcells are tested 

for function in vitro against NALM6 expressing low-or WT-levels of CD22 by measuring 

cytokine production by ELISA, cytotoxicity by flow cytometry, proliferation bymembrane-dye 

dilution as described in above examples. In vitro testing is carried out in comparison to standard 

2G-CAR and CD22-negative NALM6 cells and mock-transduced Tcells are used as negative 

controls. Experiments are carried out in triplicate and repeated with T cells from at least three 

different donors.  

[0631 In vivo eficacy of a LATTCARsingularly targeting CD22 against antigen-low leukemia.  

LAT-CAR T cells solely targeting the CD22 antigen that show in vitro are tested in xenograft 

models. Male and female NSG mice are inoculated with either CD22-Low or WT-NALM6 cells 

expressing GFP/L.uciferase (106cells)by tail vein injection. Mice are randomized and 

engraftment will be verified by intraperitoneal injection of luciferin followed by bioluminescent 

imaging (BI) on a Xenogen In Vivo Imaging System (IVIS) 3-4 days later. The following day 

mice are inoculated with CD22-directed 2G- or bicistronic LAT-CAR T cells at 3x1 0 CAR 

cells per mouse (n::::5/group). Mice are followed by serial BLI twice weekly until the end of 

experiment. Survival are monitored and mice are euthanized when they reach pre-defined 

humane endpoints for weight loss, decreased activity, paralysis, impaired ambulation or 

manifestations of progressive xGVHD. The bone marrow of mice which are euthanized for 

progressive leukemia or xGVHD are analyzed by flow cytometry for presence of NALM6 cells 

(GFP-/CD19+/CD22+) and their level of CD22 expression. Bone marrow are evaluated for the 

presence of CAR T cells (CD45+/CD3+/CD4+ or CD8+-/CAR+) with surface CAR expression 

detected with fluorescently-coniugated CD22-Fe protein. This experiment is independently 

repeated three times using different T cell donors each time.  

[06321IT-CAR construct can be etjctive against leukemia expressing law levels of C)19. To 

investigate whether the findings above are specific to targeting CD22, a bicistronic LAT-CAR is 

constructed utilizing the CDI9-specific scFv, FMC63, on both individual CARs. The same 

cloning strategies as described in the section above will be used, including codon-wobbling and 

different tags for the scFv at each position. CD19-targeting LAT-CART cells are tested in vitro 

for activity against three separate NALM6 clones expressing low levels of CD19 in comparison 
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to standard 2G CAR T cells. In vivo xenograft experiments are carried out as described above, 

including repeat experiments with different T cell donors.  

[06331 EXAMPLE 11 -A COMBINATION OF TWO HIGH-AFFLNITY CD22

DIRECTED SCFV'S GIVESTHE OPTIMAL IN VIVO EFFICACY OF ALA-CART 

CELLS 

[06341 ALA-CART cells have demonstrated superior in vivo activity against CD22-low NALM6 

in preclinical experiments, overcoming the main limitation of CD22-directed CAR therapy 

observed in clinical trials. These experiments were performed in the context of simultaneously 

targeting CD22 and CD19. Therefore, to directly address the problem of CD22. antigen

sensitivitv in a CAR that would primarily be used in settings of CD19- negative relapse, 

bicistronic LAT-CARs targeting CD22at both positions are generated.  

[06351 2" Gen CD22 CAR T cells and ALA-CART cells (targeting CD22 only) were generated 

using T cells from healthy donors as in previous experiments. Four variants of ALA-CART cells 

were made using combinations of thestandard affinity m9'7I scFv (Saff) and an affinity 

enhanced version of m971 (HiAff) (combinations of scFv's depicted in Table A). NSG mice 

were engrafted with I million Luciferase-positive NALM6 leukemia cells expressing low levels 

of CD22 on Day -3. Leukemia progression was monitored by bioluminescent imaging (BLI) 

after intraperitoneal injection of firefly Iuciferin, using a Xenogen In Vitro Imaging System 

(IVIS) On Day 0, 2 million CAR+2"1 Gen CD22 CAR T cells (CD22 CART) or ALA-CART 

cells (ALA-CART) were injected into the leukemia bearing mice. Leukemia 

progression/regression was monitored by BLI twice weekly (see FIG. 15), These data 

demonstrate that having the SAff m971 scFv in the first CAR of the ALA-CART construct (scFv 

#1, Fig 1) does not allow for effective elimination of CD22-low leukemia. Placement of the 

HiAff scFv in position scFv #1 improves in vivo efficacy of the CD22-directed ALA-CART 

cells, but optimal in vivo efficacy and clearance of CD22-low leukemia only occurred when the 

HliAff seFv was utilized in both scFv #1 and scFv #2 positions. These data demonstrate that the 

ALA-CART construct is capable of targeting low levels of a single antigen.  

[0636] Table A 

seFv #1 seFv #2 
CAR (2 HdGen) (LAT CAR) 
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22SAff 
(control) 

SAff/SAff m971 m971 

Saff/HiAff m971 High-Aff m971I 

HiAff/SAff Higlx1 ff m971 
m971 

f High-Aff High-Aff HiAff/HilAff 
m971 m971 

[0637] EXAMPLE 12 - A COMBINATION OF vTWO HIGH-AFFINITY CD22

DIRECTED SCFV'S GIVESTHE OPTIMAL LN VIVO EFFICACY OF ALA-CART 

CELLS 

[063812" Gen CD22 CAR Tcells and ALA-CARTcells (targeting CD22 only using HiAff 

scFv's at both positions) were generated using T cells from healthy donors as in previous 

experiments. NSG mice were engrafted with 1 million Luciferase-positive NALM6 leukemia 

cells expressing either: WT-levels of CD22 (panel A) or low levels of CD22 (panel B) on Day 

3. Leukemia progression was monitored by bioluminescent imaging (BI) after intraperitoneal 

injection of firefly luciferin, using a Xenogen In Vitro Imaging System (IVIS). On Day 0,2.5 

million CAR-2A Gen CD22 CAR T cells (CD22 CART) or ALA-CART cells (ALA-CART) 

were injected into the leukemia bearing mice. Leukemia progression/regression was monitored 

by BLI twice weekly (see FIG. 16). These results were consistent across three independent 

experiments using three different T cell donors. These data demonstrate that the ALA-CART 

construct containing 2 HiAff scFv's is effective at eliminating both WT and CD22-low leukemia 

in vivo.  

[0639] EXAMPLE 13 - ALA-CART CELLS SOLELY TARGETING CD22 HAVE 

ENHANCED IN VIVO PERSISTENCE RELATIVE TO STANDARD 2 ND GEN CD22 

CAR T CELLS 
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[06401 ALA-CARTcells solely targeting the CD22 antigen (22ALA-CART) were tested for 

their in vivo persistence. NSG mice were engrafted with I million wild type (WT) NALM6 cells 

and 3 days later were treated with3 million non-transducedT cells (Mock), 3 million standard 

2 "d generation CD22 CAR T cells (22BBz) or 3 million 22ALA-CART cells and leukemia 

burden was monitored by BLI twice a week for 5 weeks. Mice treated with either standard2 nd 

generation CARTcells or 22ALA-CART cells cleared their leukemia, whereas Mock treated 

mice succumbed to progressive leukemia (FIG. 24A). Mice were euthanized on Day 40 and 

bone marrow was evaluated for persistent CAR T cells by flow cytonetry. Mice treaed with 

22ALA-CART had significantly higher persistent CD4+/CAR+ T cells compared to mice treated 

with standard 2nd generation CD22 CAR T cells (FIG. 24B). There was a similar trend for more 

CD8+/CAR+ T cells in the bone marrow of mice treated with 22ALA-CART cells, but the trend 

did not reach statistical significance (FIG. 24B). The increased persistence of CD4+ ALA

CART cells was correlated with a significantly higher percentage of cells with a central memory 

(CM) phenotype, whereas the persisting CD8+ ALA-CART cells predominantly expressed an 

effector memory (EM) phenotype at this time point (FIG. 24C). These data demonstrate that 

similar to the multi-antigen targeting ALA-CART, the22ALA-CART construct drives a more 

persistent CAR T cell product than the standard 2" generation CAR construct.  

[0641] EXAMPLE 14 -22ALA-CART CELLS ARE ENRICHED FOR T CELLS WITH A 

STEM CELL MEMORY PHENOTYPE 

[0642] 2" Generation CD22 CAR T cells and 22ALA-CART cells were generated using T cells 

from 3 independent, healthy donors. CAR T cells were analyzed by flow cytometry the 2 days 

after transduction to evaluate the expression of markers associated with effectory/memory 

differentiation and persistence. Tells were stained for the expression of CD45RA, CD62L, 

CCR7, CD95 and CD22-Fe for detection of CAR. ALA-CART cells were found to have a 

statistically significantly higher percentage of cells with a T Stem Cell Memory (TSCM) 

phenotype relative to standard g eneration CD22 CART cells (FIG. 25A). Further analysis 

revealed that CD4+ and CD8+ ALA-CART cells consistently had increased proportions of 

TSCM cells across multiple donors (FIG. 25B). Given the association of the TSCM phenotype 

with in vivo memory formation and efficacy of adoptiveTcell therapies, our data suggest that 

the ALA-CART cell product intrinsically has higher potential for persistence and in vivo 

effectiveness than standard 2" generation CAR Tcells.  
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[06431 2"d Gen CD22 CARTcells and ALA-CART cells (targeting CD22 only using all 4 

combinations of SAff and HiAff scFv's at both positions) were generated using'T cells from 

healthy donors as in previous experiments. CAR T cells were analyzed by flow cytometry the 2 

days after transduction to evaluate the expression of markers associated with memory formation 

and persistence. CD4+Tcells (see FIG. 17A and FIG. 17B) and CD8Tcells (see FIG. 17C and 

FIG. 17D) were analyzed for percentage of cells expressing phenotypes consistent with T stem 

cell memory (tscm), T central memory (Tem), Teffector memory (Tem) andT effector memory 

re-expressing CD45RA (temra) and IL-7Ralpha expression. The data demonstrates that all ALA

CART variants had approximately 50% of CD4's and CDs's with aTsem phenotype whereas 

only 10-15% of standard 2"d Gen CD22 CAR T cells had this phenotype (see FIG. 17A and 

FIG. 17C). Furthermore, CD4+ ALA-CART cells (regardless of scFv combination) had a higher 

percentage of Tem than did the 2" Gen CAR T cells (see FIG. 17A). Both CD4 and CD8 ALA

CART cells also demonstrated higher expression of L-7Ralpha than did the 2" Gen CD22 CAR 

T cells (see FIG. 17B and FIG. 17D). Taken together, these data demonstrate that early after 

transduction, the ALA-CART construct drives T cell differentiation in a way that favors the 

development of persistent T cell populations.  

[0644] EXAMPLE 15 - ALA-CART CELLS SOLELY TARGETING CD22 HAVE 

DECREASED EXPRESSION OF THE EXHAUSTION MARKER CD39 THAN 

STANDARD 2 ND GENERATION CD22 CAR T CELLS 

2 " generation CD22 CART cells and 22ALA-CART cells (all 4 combinations of SAff and 

HiAffscFv's at both positions) were generated using T cells from healthy donors. CAR T cells 

were analyzed by flow cytometry the 2 days after transduction to evaluate the expression of 

markers associated with Tcell exhaustion. CD4+±T cells and CD8T cells were analyzed for 

percentage of cells expressing the exhaustion markers PD1, TIM3 and CD39. This data is shown 

in FIG. 18. The data shown in FIG. 18 demonstrates that all ALA-CART variants had lower 

levels of CD39 expression than did standard 2"1 Generation CD22 CAR Tcells. These data 

demonstrate that early after transduction, the ALA-CART construct drives less T cell exhaustion 

than do standard 2' Gen CAR constructs which can lead to enhanced in vivo function and 

persistence.  

[06451 EXAMPLE 16 --- ALA-CART CELLS ARE ABLE TO TARGETTUMOR CELLS 

EXPRESSING LOW LEVELS OFANTIGENS OTHER THAN CD22 
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[06461 To evaluate if the ability of ALA-CART cells to effectively target low levels of antigen 

was restricted to CD22 or if it was generalizable to other CAR targets., the ALA-CART construct 

was designed to solely target the CD19 antigen by replacing the scFv's from the 22ALA-CART 

(also referred to as "22ALA-CART4 or"HiAff/HiAff-LATCAR") with the CD19-directed scFv, 

FMC63, at both positions (19ALA-CART). ALA-CART cells expressing a CD19-BBz 2nd 

generation CAR in conjunction with a CD19-LAT CAR (19ALA-CART) were generated from T 

cells from a heathy donor. T cells from the same donor were activated, but not transduced 

(Mock) and transduced with astandard 2nd generation CDI9 CAR (CD19BBz). NSG mice were 

engrafted with I million cells of a CD19-low clone of NALM6, three days prior to injection of T 

cells. Three days later, mice were treated with I million untransduced cells (Mock, negative 

control), I million standard 2"' generation CD19BBz CAR T cells or I million 19ALA-CART 

cells. Leukemia burden was monitored twice weekly by bioluminescent imaging and 

demonstrated that mice treated with 19ALA-CART had leukemia regression whereas mice 

treated with the standard 2"d generation CDI9BBz CAR had progression of their leukemia (FIG.  

19). This data demonstrates that the structure of theALA-CART construct allows for the 

targeting of antigen-low tumor cells, and is not restricted to CD22-directed therapy.  

[0647] EXAMPLE 17- 19ALA-CART CELLS DEMONSTRATE INCREASED IN VIVO 

POTENCY RELATIVE TO STANDARD 2ND GENERATION CAR T CELLS 

[0648] ALA-CART cells expressing a CD19-BBz 2nd generation CAR in conjunction with a 

CDI9-LAT CAR (I9ALA-CART) were generated from T cells froi a heathy donor, T cells 

from the same donor were activated, but not transduced (Mock) and transduced with a standard 

2nd generation CD19 CAR (CDi9BBz). To assess the relative potency of the 19ALA-CART 

cells, NSG mice were engrafted with 1 million CD19 wild type NALM6 and three days later 

were treated with either I million untransducedT cells (Mock, negative control), I million 

standard 2"' generation CDI9BBz CARTcells or 1 million 19ALA-CART cells. Leukemia 

burdenwas monitored twice weekly by bioluminescent imaging and demonstrated that mice 

treated with I9ALA-CARThad leukemia regression whereas mice treated with the standard 2"d 

generation CD19BBz CAR had moderate slowing of leukemic progression, but ultimately 

uniformly succumbed to leukemia (FIG. 20). This data demonstrates that the ALA-CART 

format not only increases the sensitivity of theTcells to low levels of antigen but also enhances 

the potency of the CAR Tcell response when antigen levels are high.  
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[06491 EXAMPLE 18 ~TARGETED MIUTATIONSTO PREVENT UBIQUITINATION 

OF LAT CAN BE INCORPORATED WITHOUT REDUCING CYTOTOXICITY.  

[0650] The LATmolecule is known to have 2 lysine residues (K52 and K233) that through 

ubiquitination target the LAT molecule for degradation thereby degrading theTcell signal. All 

prior experiments utilized a LAT-CAR with a mutation to the K52 residue to prevent 

ubiquitination at that site. To determine if this mutation, or mutation to the other ubiquitination 

site, impacts ALA-CARTcytotoxicity, healthy donor"T cells were transduced with various 

22ALA-CART constructs were generated. All constructs included CD22-BBz 2d generation 

CAR in conjunction with a CD22-LAT CAR incorporating the signaling domain of the LAT 

molecule, Variations of the LAT molecule were tested for their impact on the ALA-CART cells 

ability to kill CD22-low NALM6 cells in an overnight cytotoxicity assay. The LAT variations 

include: an unmodified, wild type LAT signaling domain (LAT-WT, SEQ ID NO: 26); a LAT 

signalingdomain in which the Lysine (K) at position 52 (a target of ubiquitination) was 

substituted with an Arginine (K52R, SEQ ID NO: 27): a LAT signaling domain in which the 

Lysine at position 233 (a target of ubiquitination) was substituted with an Arginine (K233R, 

SEQ ID NO: 28); and a LAT signaling domain in which both Lysines at positions 52 and 233 

were substituted with Arginines (K52R+K233R, SEQ ID NO: 29). Results demonstrate that 

mutations which specifically block ubiquitination of the K52 site preserves the cytotoxicity of 

22XALA-CART cells, whereas rutating the K233 residue alone negatively impacts 22ALA

CART cytotoxicity (FIG. 21) 

[0651] EXAMPLE 19 - TARGETED MUTATIONS TO ENHANCE 

PHOSPHORYLATION OF THE PHOSPHOLIPASE C (PLC) BINDING RESIDUE OF 

LATPRESERVES CYTOTOXIC ACTIVITY OF 22ALA-CART.  

[06521 The tyrosine in LATwhich is responsible for the binding of Phospholipase C (PLC), is 

preceded by a glycine, which has been shown to decrease the efficiency of phosphorylation of 

this tyrosine by ZAP70. Mutations of the preceding glycine to a glutamic acid has been shown to 

increase the efficiency of this phosphorylation and subsequent PLC activation. To test the impact 

of mutating this glycine to a glutamic acid, healthy donorT cells were transduced with various 

22ALA-CART constructs. All constructs included CD22-BBz 2" generation CAR in 

conjunctionwith a CD22-LATCAR incorporating the signaling domain of the LATmolecule.  

Variations of the LATmolecule were tested for their impact on the ALA-CARTcells ability to 
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kill CD22-low NALM6 cells in an overnight cytotoxicity assay. The LATvariations include: a 

LATsignaling domain in which the Lysine (K) at position 52 (a target of ubiquitination) was 

substituted with an Arginine (K52R, SEQ ID NO: 27, Panel A); a LATsignaling domain 

incorporating the K52R mutation as well as the substitution of the Glycine at residue 160 for a 

Glutamic Acid which enhances the phosphorylation of the adjacent Tyrosine responsible for 

binding PLC (K52R+G160E, SEQ ID NO: 30, Panel A); a LAT signaling domain incorporating 

the ubiquitination-blocking mutations at K52 and K233 (K52R-K2.33R, SEQ ID NO: 29, Panel 

B); and a LAT signaling domain incorporating the ubiquitination-blocking mutations 

K52R-K233R as well as the substitution of the Glycine at residue 160 for a Glutamic Acid 

which enhances the phosphorylation of the adjacent Tyrosine responsible for binding PLC 

(K52R+K233R+G60E, SEQ ID NO: 31, Panel B). Results demonstrate that mutations which 

enhance PLC-binding to LAT, preserves the cytotoxicity of 22ALA-CART cells relative to 

22ALA-CART cells without the G160E mutation (FIG. 22). Furthermore, there is a trend 

towards increased cytotoxicity of G160E mutated ALA-CART when coupled with 

ubiquitination-blocking mutations (FIG. 22).  
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What is claimed is: 

1. A genetically modified immune cell comprising: 

a) a first chimeric antigen receptor (CAR) comprising an antigen recognition domain that 

binds to a first antigen, a transmembrane domain and an intracellular signaling domain: 

b) a second CAR comprising an antigen recognition domain that binds to a second 

antigen, a transmembrane domain and a Linker for Activation of T cell (LAT) intracellular 

signaling domain.  

2. The genetically modified immune cell of claim 1, wherein the first antigen and the 

second antigen are different.  

3. The genetically modified immune cell of claim 1, wherein the first antigen and the 

second antigen are the same.  

4. The genetically modified immune cell of any one of claims 1-3, wherein the intracellular 

signaling domain of the first CAR comprises a CD3zeta intracellular signaling domain.  

5. The genetically modified immune cell of claim 4, wherein the CD3zeta intracellular 

signaling domain comprises the amino acid sequence of SEQ ID NO: 24 or SEQ ID NO: 25, 

preferably wherein the CD3zeta intracellular signaling domain comprises the amino acid 

sequence of SEQ ID NO: 24, 

6. The genetically modified immune cell of any one of claims 1-5, wherein the intracellular 

signaling domain of the first CAR further comprises at least one additional intracellular signaling 

domains selected from the group consisting of a CD97 intracellular signaling domain, a CDI a

CD18 intracellular signaling domain, a CD2 intracellular signaling domain, an ICOS 

intracellular signaling domain, a CD27 intracellular signaling domain, a CD154 intracellular 

signaling domain, a CD8a intracellular signaling domain, an OX40 intracellular signaling 

domain, a 4-1BB intracellular signaling domain, a CD28 intracellular signaling domain, a 

ZAP40 intracellular signaling domain, a CD30 intracellular signaling domain, a GITR 
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intracellularsignaling domain, an HVEM intracellular signaling domain, a DAPi0 intracellular 

signaling domain, a DAP12 intracellular signaling domain, a MyD88 intracellular signaling 

domain, a 2B4 intracellular signaling domain and any combination thereof 

7. The genetically modified immune cell of claim 6, wherein the at least one additional 

intracellular signaling domain is a 4-IBB intracellular signaling domain comprising the amino 

acid sequence of SEQ ID NO: 17.  

8. The genetically modified immune cell of claim any one of claims 1-7, wherein the LAT 

intracellular signaling domain of the second CAR comprises the amino acid sequence of any one 

of SEQ ID NOs: 26-34., preferably wherein the LAT intracellular signaling domain of the second 

CAR comprises the amino acidsequence of SEQ ID NO: 27!.  

9. The genetically modified immune cell of claim any one of claims 1-7, wherein the LAT 

intracellular signaling domain of the second CAR comprises the amino acid sequence of SEQ ID 

NO: 26 having a substitution of arginine for the lysine (K25R) at position 25 of SEQ ID NO: 26, 

a substitution of glutamic acid for the glycine at position 133 (G133E) of SEQ ID NO: 26, a 

substitution of arginine for the lysine at position 206 (K206R) of SEQ ID No: 26, or any 

combination of the preceding substitutions.  

10. The genetically modified immune cell of claim any one of claims 1-7, wherein the LAT 

intracellular signaling domain of the second CAR comprises the amino acid sequence of SEQ ID 

NO: 32 having a substitution of arginine for the lysine (K25R) at position 25 of SEQ ID NO: 32, 

a substitution of glutamic acid for the glycineat position 104 (G104E) of SEQ ID NO: 32, a 

substitution of arginine for the lysine at position 177 (K177R) of SEQ ID NO: 32, or any 

combination of the preceding substitutions.  

11. The genetically modified immune cell of claim any one of claims 1-7, wherein the LAT 

intracelular signaling domain of the second CAR comprises the amino acid sequence of SEQ ID 

NO: 33 having a substitution of arginine for the lysine (K25R) at position 25 of SEQ ID NO: 33, 

a substitution of glutamic acid for the glycine at position 103 (G103E) of SEQ ID NO: 33, a 
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substitution of arginine for the lysine at position 176 (K176R) of SEQ ID No: 33, or any 

combination of the preceding substitutions.  

12. The genetically modified immune cell of claim any one of claims 1-7, wherein the LAT 

intracellular signaling domain of the second CAR comprises the amino acid sequence of SEQ 1D 

NO: 34 having a substitution of arginine for the lysine (K25R) at position 25 of SEQ ID NO: 34, 

a substitution of glutamic acid for the glycine at position 132 (G132E) of SEQ ) NO: 34, a 

substitution of arginine for the lysine at position 205 (K205R) of SEQ ID No: 34, or any 

combination of the preceding substitutions.  

13. The genetically modified immune cell of any one of claims 1-12, wherein the 

transmembrane domain of the first CAR and/or the second CAR is derived from a 

transmembrane domain selected from the group consisting of a CD8a transnembrane domain, a 

CD28 transmembrane domain, a CD3z transmembrane domain, a CD4 transmrnembrane domain, a 

4-1BB transmenbrane domain, a OX40 transmembrane domain, a ICOS transmembrane 

domain, a PD-i transmembrane domain, a LAG-3 transmembrane domain, a 2B4 transmembrane 

domain, a BTLA transmemnbrane domain and any combination thereof.  

14. The genetically modified immune cell of claim 13, wherein the transmembrane domain 

of the first CAR is derived from a CD8alpha transmembrane domain comprising the amino acid 

sequence of SEQ ID NO: 13.  

15. The genetically modified immune cell of claim 13, wherein the transmembrane domain 

of the second CAR is derived from a CD28 transmembrane domain comprising the amino acid 

sequence of SEQ ID NO: 14.  

16. The genetically modified immune cell of any one of claims 1-15, wherein the antigen 

recognition domain of the first CAR and/or the antigen recognition domain of the second CAR is 

anantibody, anantibody fragment, single chain antibody, a single domain antibody, an scFv, a 

Vr or a VHI or antigen binding fragment thereof.  
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17. Thegenetically modified immune cell of any one of claims 1-16, wherein the antigen 

recognition domain of the first CAR and the antigen recognition domain of the second CAR 

further comprises a leader domain selected from the group consisting of a CD8alpha leader 

domain.  

18. The genetically modified immune cell of claim 17, wherein the leader domain is a 

CD8alpha leader domain comprising the amino acid sequence of SEQ ) NO: I or SEQ ID NO: 

2.  

19. The genetically modified immune cell of any one of claims 1-18, wherein the first 

antigen and the second antigen is a tumor associated antigen.  

20. The genetically modified immune cell of claim 19, wherein the tumor associated antigen 

is selected from a group consisting of CD19, CD22, CD20, CD138, BCMA, CD33, CD123, 

FLT, CLL, CD56, CD34, CD117, CD14, CD133, CD44v6, CD47, CD64, CD96, CD97, CD99, 

CD45, CD9, Muel, Lewis-Y, ILRAP, FR-beta, CD5, CD7, CD38, CD30, B7-H3, HER2, 

CD44v6, CEA, c-Met, EGFRviII, Epcam, EphA2, FR-alpha, GD2, GPC3, IL13R-alpha2, 

IL1 lR-alpha, L1-CAM, mesothelin, MUCI, MUC16, NKGD2 and PSCA.  

21 The genetically modified immune cell of claim 20, wherein the first antigen is CD22 

22. The genetically modified immune cell of claim 20, wherein the first antigenisCD9.  

23. The genetically modified immune cell of claim 21, wherein the second antigen is CD19.  

24. The genetically modified immune cell of claim 21, wherein the second antigen is CD22.  

25. The genetically modified immune cell of claim 22, wherein the second antigen is CD22.  

26. The genetically modified immune cell of any one of claims 1-25, wherein the immune 

cell is a T-cell, a Natural Killer (NK) cell, a Natural Killer (NK)-like cell, a Cytokine Induced 
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Killer (CIK) cell, a henatopoietic progenitor cell, a peripheral blood (PB) derivedT cell or an 

umbilical cord blood (UCB) derived T-cell.  

27. The genetically modified immune cell of claim 26, wherein the immune cell is a T-cell.  

28. The genetically modified immune cell of any one of the preceding claims, wherein the 

first CAR comprises the amino acid sequence of SEQ ID NO: 69, SEQ ID NO: 102, SEQ ID 

NO: 306, or SEQ ID NO: 309.  

29. The genetically modified immune cell of any one of the preceding claims, wherein the 

second CAR comprises the amino acidsequence of SEQ ID NO: 71, SEQ ID NO: 100, SEQ ID 

NO: 206, or SEQ ID NO: 300-308.  

30. The genetically modified immune cell of any one of claims 1-29, wherein the first CAR 

comprises the amino acid sequence of SEQ ID NO: 102 and the second CAR comprises SEQ ID 

NO: 100.  

31. The genetically modified immune cell of any one of the claims 1-29, wherein the first CAR 

comprises the amino acid sequence of SEQ ID NO: 102 and the second CAR comprises SEQ ID 

NO: 306.  

32. The genetically modified immune cell of any one of the claims 1-29, wherein the first CAR 

comprises the amino acid sequence of SEQ ID NO: 309 and the second CAR comprises SEQ ID 

NO: 100.  

33. A composition comprising the genetically modified immune cell of any one of claims 1

32 and a pharmaceutically acceptable carrier.  

34. A composition comprising a population of cells, wherein the plurality of cells of the 

population comprises the genetically modified immune cell of any one of claims 1-32.  
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35. The composition of claim 34, wherein the plurality of the cells of the population 

comprises at least 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%,10%,15%, 20%, 25%, 30%, 35%, 

40%, 45%, 50%, 55%, 60%, 65%, 70%,75%, 80%, 85%, 90%, 95%, 97%, 99% or any 

percentage in between of the genetically modified immune cell of any one of claims 1-26.  

36. A polynucleotide encoding the first CAR and the second CAR of the genetically 

modified immune cell of any one of claims 1-32.  

37. The polynucleotide of claim 36, wherein a nucleic acid sequence encoding a self cleaving 

peptide sequence is located in between the nucleic acid sequence encoding the first CAR and the 

nucleic acid sequence encoding the second CAR.  

3)8. The polynucleotide of claim 37, wherein the self cleaving peptide sequence comprises the 

amino acid sequence of SEQ ID NO: 79.  

39. The polynucleotide of any one of claims 36-38, wherein the first CAR and the second 

CAR encoded on a single vector.  

40. The polynucleotide of claim 39, wherein the vector is a viral vector, a lentivirusvector, a 

non-viral vector or a transposon.  

41. The polynucleotide of claim 40, wherein the vector is a bicistronic lentiviral vector.  

42. A method of producing a population of genetically modified immune cells, comprising: 

a) introducing into a plurality of immune cells a composition comprising the polynucleotide 

sequence of any one of claims 36-41, thereby generating a population of genetically modified 

immune cells; 

b) culturing the population of genetically modified immune cells under conditions suitable for 

integration of the polynucleotide sequence; 

c) expanding and/or selecting at least one cell from the population of genetically modified 

immune cells that expresses the first CAR and the second CAR on the cell surface.  
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43. A method of treating cancer in a subject in need thereof comprising administrating the 

composition of any one of claims 33-35.  

44. The method of claim 43, wherein the administration of a composition comprising a 

modified immune cell comprising first CAR and the second CAR increases the immune response 

against a target cell in comparison to the administration of a composition comprising a modified 

immune cell comprising a first CAR alone 

45. The method of claim 44, wherein the increased immune response at least I%, 2%, 3%, 

4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 

70%, 75%, 80%, 85%, 90%, 95%, 97%, 99% or any percentage in between greater than a 

composition comprising a modified immune cell comprising a first CAR alone.  

46. The method of any one of claims 43-45, wherein the cancer is a solid tumor, a B cell 

malignancy, a nyeloid malignancy, a T-cell malignancy, acute iymphoblastic leukemia, acute 

lymphoblastic lymphoma, Non-Hodgkin lymphoma, Hodgkin's lymphorna, chronic lymphocytic 

leukemia, multiple myeloma, acute myeloid leukemia, myelodysplastic syndrome, 

myeloproliferative neoplasms, chronic myeloid leukemia, T lymphoblastic leukemia, T 

lymphoblastic lymphorna or Anaplastic Large Cell Leukemia.  

47. The method of any one of claims 43-46, wherein the cancer has a low cell surface 

expression of the first antigen and/or a low cell surface expression of the second antigen.  
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<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE ST26SequenceListing PUBLIC "-//WIPO//DTD Sequence Listing 1.3//EN" 
"ST26SequenceListing_V1_3.dtd">
<ST26SequenceListing   dtdVersion="V1_3" fileName="Sequence listing - M53303265.xml" softwareName="WIPO 
Sequence" softwareVersion="2.2.0" productionDate="2022-12-07">
 <ApplicationIdentification>
  <IPOfficeCode>US</IPOfficeCode>
  <ApplicationNumberText>PCT/US2022/039487</ApplicationNumberText>
  <FilingDate>2022-08-04</FilingDate>
 </ApplicationIdentification>
 <ApplicantFileReference>M53303265</ApplicantFileReference>
 <EarliestPriorityApplicationIdentification>
  <IPOfficeCode>US</IPOfficeCode>
  <ApplicationNumberText>63/229,344</ApplicationNumberText>
  <FilingDate>2021-08-04</FilingDate>
 </EarliestPriorityApplicationIdentification>
 <ApplicantName languageCode="en">The Regents of the University of Colorado, A Body 
Corporate</ApplicantName>
 <InventionTitle languageCode="en">LAT ACTIVATING CHIMERIC ANTIGEN RECEPTOR T CELLS AND 
METHODS OF USE THEREOF</InventionTitle>
 <SequenceTotalQuantity>310</SequenceTotalQuantity>
 <SequenceData sequenceIDNumber="1">
  <INSDSeq>
   <INSDSeq_length>25</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..25</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q323">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>ASATMALPVTALLLPLALLLHAARP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="2">
  <INSDSeq>
   <INSDSeq_length>21</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..21</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q324">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 

<?xml version="1.0" encoding=" "UTF-8"?>

<!DOCTYPE ST26SequenceListing PUBLIC "-//WIPO//DTD Sequence Listing 1.3//EN"

"ST26SequenceListing_V1_3.dtd'

<ST26SequenceListing dtdVersion="V1_3"fileName="Sequence listing - M53303265.xml"s softwareName="WIPO

Sequence" softwareVersion="2.2.0"productionDate="2022-12-07">
<ApplicationIdentification>

<IPOfficeCode>US</IPOfficeCode>

<ApplicationNumberText>PCT/US2022/039487</ApplicationNumberText:

<FilingDate>2022-08-04</FilingDate>
</Applicationldentification>

ApplicantFileReference>M53303265</ApplicantFileReferenc
<EarliestPriorityApplicationldentification>

<IPOfficeCode>US</IPOfficeCode

<ApplicationNumberText>63/229,344</ApplicationNumberText>

<FilingDate>2021-08-04</FilingDate>
:/EarliestPriorityApplicationidentification>

<ApplicantName languageCode="en">TheF Regents of the University of Colorado, A Body

Corporate</ApplicantName>

<InventionTitle languageCode="en">LAT ACTIVATING CHIMERIC ANTIGEN RECEPTOR T CELLS AND
METHODS OF USE THEREOF</InventionTitle>

<SequenceTotalQuantity>310</SequenceTotalQuantity>

<SequenceData sequenceIDNumber="1">

<INSDSeq>
<INSDSeq_length>25</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..25</INSDFeature_locatio

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q323">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>ASATMALPVTALLLPLALLLHAARP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="2">

<INSDSeq>
<INSDSeq_length>21</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..21</INSDFeature_locati

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value:

</INSDQualifier>

<INSDQualifier id="q324">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic



construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>MALPVTALLLPLALLLHAARP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="3">
  <INSDSeq>
   <INSDSeq_length>23</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..23</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q325">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>GSMEFGLSWLFLVAILKGVQCSR</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="4">
  <INSDSeq>
   <INSDSeq_length>21</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..21</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q326">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>MEFGLSWLFLVAILKGVQCSR</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="5">
  <INSDSeq>
   <INSDSeq_length>47</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MALPVTALLLPLALLLHAARP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="3">

<INSDSeq>
<INSDSeq_length>23</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division:

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

NSDFeature_location>1..23<INSDFeature_location;

<INSDFeature_quals>

<INSDQualifier>

NSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value

</INSDQualifier>

<INSDQualifier id="q325">

CINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSMEFGLSWLFLVAILKGVQCSR</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="4">
<INSDSeq>

<INSDSeq_length>21</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division:

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..21</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name:

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q326">

INSDQualifier_name>organism</INSDQualifier_name:

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MEFGLSWLFLVAILKGVQCSR</INSDSeq_sequence
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="5">

<INSDSeq>
<INSDSeq_length>47</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>



   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..47</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q327">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>LETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACD</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="6">
  <INSDSeq>
   <INSDSeq_length>45</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..45</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q328">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACD</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="7">
  <INSDSeq>
   <INSDSeq_length>41</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..41</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>

<INSDSeq_feature-table>

<INSDFeature>

KINSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..47</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q327">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

sequence>LETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACD</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="6">

<INSDSeq>
<INSDSeq_length>45</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..45</INSDFeature_locatio

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q328">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACD</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="7">

<INSDSeq>
INSDSeq_length>41</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

NSDFeature_location>1..41</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>



      <INSDQualifier id="q329">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>SRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="8">
  <INSDSeq>
   <INSDSeq_length>39</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..39</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q330">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>IEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="9">
  <INSDSeq>
   <INSDSeq_length>232</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..232</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q331">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV

<INSDQualifier id="q329">

NSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>SRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="8">

<INSDSeq>
<INSDSeq_length>39<INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

NSDFeature_location>1..39</INSDFeature_location:

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q330">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>IEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="9">

<INSDSeq>
<INSDSeq_length>232</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>
<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..232</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

JNSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q331">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetio

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV



DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGK</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="10">
  <INSDSeq>
   <INSDSeq_length>12</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..12</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q332">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>EPKSCDKTHTCP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="11">
  <INSDSeq>
   <INSDSeq_length>229</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..229</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q333">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKS
LSLSLGK</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="12">
  <INSDSeq>
   <INSDSeq_length>12</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>

DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGK</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="10">

<INSDSeq>
<INSDSeq_length>12</INSDSeq_length:

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..12</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>
<INSDQualifier id="q332">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

<INSDFeature_quals>
</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>EPKSCDKTHTCP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="11">

<INSDSeq>
<INSDSeq_length>229</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

SINSDFeature_location>1..229</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q333"

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>ESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKN
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKS

LSLSLGK</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="12">
<INSDSeq>

<INSDSeq_length>12</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>



   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..12</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q334">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>ESKYGPPCPSCP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="13">
  <INSDSeq>
   <INSDSeq_length>24</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..24</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q335">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>IYIWAPLAGTCGVLLLSLVITLYC</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="14">
  <INSDSeq>
   <INSDSeq_length>27</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..27</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q336">

<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..12</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q334">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>ESKYGPPCPSCP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="13">

<INSDSeq>
<INSDSeq_length>24</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..24</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q335">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

NSDSeq_sequence>IYIWAPLAGTCGVLLLSLVITLYC</INSDSeq_sequence
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="14">

<INSDSeq>
<INSDSeq_length>27</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>
<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..27</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

SINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q336">



       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>FWVLVVVGGVLACYSLLVTVAFIIFWV</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="15">
  <INSDSeq>
   <INSDSeq_length>41</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..41</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q337">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>RSKRSRGGHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRS</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="16">
  <INSDSeq>
   <INSDSeq_length>41</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..41</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q338">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>RSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRS</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

JINSDSeq_sequence>FWVLVVVGGVLACYSLLVTVAFIIFWV</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="15">

<INSDSeq>
<INSDSeq_length>41</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..41</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

SINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q337">

SINSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>RSKRSRGGHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRS</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="16">

<INSDSeq>
<INSDSeq_length>41</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..41</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value:

</INSDQualifier>

<INSDQualifier id="q338">

SINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>RSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRS</INSDSeq_sequence>
</INSDSeq>

</SequenceData>



 <SequenceData sequenceIDNumber="17">
  <INSDSeq>
   <INSDSeq_length>42</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..42</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q339">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>KRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCEL</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="18">
  <INSDSeq>
   <INSDSeq_length>24</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..24</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q340">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>LCARPRRSPAQEDGKVYINMPGRG</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="19">
  <INSDSeq>
   <INSDSeq_length>52</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..52</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
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<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q341">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>YFLGRLVPRGRGAAEAATRKQRITETESPYQELQGQRSDVYSDLNTQRPYYK</INSDSeq_seque
nce>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="20">
  <INSDSeq>
   <INSDSeq_length>120</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..120</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q342">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>WRRKRKEKQSETSPKEFLTIYEDVKDLKTRRNHEQEQTFPGGGSTIYSMIQSQSSAPTSQEPAYT
LYSLIQPSRKSGSRKRNHSPSFNSTIYEVIGKSQPKAQNPARLSRKELENFDVYS</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="21">
  <INSDSeq>
   <INSDSeq_length>42</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..42</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q343">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q341">

INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>YFLGRLVPRGRGAAEAATRKQRITETESPYQELQGQRSDVYSDLNTQRPYYK</INSDSeq_seque
nce>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="20">

<INSDSeq>
<INSDSeq_length>120</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype:
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..120</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

SINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value:

</INSDQualifier>

<INSDQualifier id="q342">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>WRRKRKEKQSETSPKEFLTIYEDVKDLKTRRNHEQEQTFPGGGSTIYSMIQSQSSAPTSQEPAYT
SRKSGSRKRNHSPSFNSTIYEVIGKSQPKAQNPARLSRKELENFDVYS</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="21">

<INSDSeq>
<INSDSeq_length>42</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division:

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

NSDFeature_location>1..42</INSDFeature_location:

<INSDFeature_quals>

<INSDQualifier>

RINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q343">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>



      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ALYLLRRDQRLPPDAHKPPGGGSFRTPIQEEQADAHSTLAKI</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="22">
  <INSDSeq>
   <INSDSeq_length>49</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..49</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q344">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>HQRRKYRSNKGESPVEPAEPCHYSCPREEEGSTIPIQEDYRKPEPACSP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="23">
  <INSDSeq>
   <INSDSeq_length>48</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..48</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q345">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>QRRKYRSNKGESPVEPAEPCHYSCPREEEGSTIPIQEDYRKPEPACSP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="24">
  <INSDSeq>
   <INSDSeq_length>114</INSDSeq_length>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>ALYLLRRDQRLPPDAHKPPGGGSFRTPIQEEQADAHSTLAKI</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="22":

<INSDSeq>
<INSDSeq_length>49</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype:
<INSDSeq_division>PAT</INSDSeq_division:

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

JINSDFeature_location>1..49</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q344">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

ence>HQRRKYRSNKGESPVEPAEPCHYSCPREEEGSTIPIQEDYRKPEPACSP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="23">

<INSDSeq>
<INSDSeq_length>48</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype:
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>
<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..48</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

SINSDQualifier_name>mol_type</INSDQualifier_name>

NSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q345">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetio
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>QRRKYRSNKGESPVEPAEPCHYSCPREEEGSTIPIQEDYRKPEPACSP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData asequenceIDNumber="24">

<INSDSeq>
<INSDSeq_length>114</INSDSeq_length>



   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..114</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q346">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>DIRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNE
LQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="25">
  <INSDSeq>
   <INSDSeq_length>112</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..112</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q347">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>RVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNEL
QKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="26">
  <INSDSeq>
   <INSDSeq_length>235</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..235</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
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<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q348">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTP
ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="27">
  <INSDSeq>
   <INSDSeq_length>235</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..235</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q349">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTP
ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="28">
  <INSDSeq>
   <INSDSeq_length>235</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..235</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q350">

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q348">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTP
ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEE
GAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="27">

<INSDSeq>
<INSDSeq_length>235</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..235</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

KINSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q349">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPD
ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="28">

<INSDSeq>
NSDSeq_length>235</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..235</INSDFeature_locatio

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q350">



       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTP
ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="29">
  <INSDSeq>
   <INSDSeq_length>235</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..235</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q351">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTP
ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="30">
  <INSDSeq>
   <INSDSeq_length>235</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..235</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q352">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTP

ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="29">
<INSDSeq>

<INSDSeq_length>235</INSDSeq_length:

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..235</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q351">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDS
ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="30">

<INSDSeq>
JNSDSeq_length>235</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..235</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q352">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>



     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPEYLVVLPDSTP
ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="31">
  <INSDSeq>
   <INSDSeq_length>235</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..235</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q353">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPEYLVVLPDSTP
ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="32">
  <INSDSeq>
   <INSDSeq_length>206</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..206</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q354">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPEYLVVLPDSTP

ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="31">

<INSDSeq>
<INSDSeq_length>235</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..235</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q353">

SINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH
RTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPEYLVVLPDSTP

ATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEE
GAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="32">

<INSDSeq>
<INSDSeq_length>206</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..206</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q354">

KINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSH



RTPSSRRDSDGANSVASYENEEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYV
NVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="33">
  <INSDSeq>
   <INSDSeq_length>205</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..205</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q355">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPSPQPLGGSHR
TPSSRRDSDGANSVASYENEEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVN
VPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="34">
  <INSDSeq>
   <INSDSeq_length>234</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..234</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q356">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPSPQPLGGSHR
TPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPA
TSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEG
APDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="35">
  <INSDSeq>

RTPSSRRDSDGANSVASYENEEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYV
ESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="33">

<INSDSeq>
<INSDSeq_length>205</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..205</INSDFeature_oca

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q355">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPSPQPLGGSH

TPSSRRDSDGANSVASYENEEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVN
VPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeg seque

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="34">

<INSDSeq>
<INSDSeq_length>234</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..234</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name:

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q356">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>HCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPSPQPLGGSHR
TPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTR

TSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEG
APDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="35">

<INSDSeq>



   <INSDSeq_length>75</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..75</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q357">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>gctagcgccaccatggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacct</INSDSeq_seque
nce>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="36">
  <INSDSeq>
   <INSDSeq_length>63</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..63</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q358">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacct</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="37">
  <INSDSeq>
   <INSDSeq_length>69</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..69</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
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<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q359">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ggatccatggagtttggcctgagctggctgttcctggtggccatcctcaagggcgtgcagtgctccagg</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="38">
  <INSDSeq>
   <INSDSeq_length>63</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..63</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q360">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atggagtttggcctgagctggctgttcctggtggccatcctcaagggcgtgcagtgctccagg</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="39">
  <INSDSeq>
   <INSDSeq_length>141</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..141</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q361">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>
<INSDQualifier id="q359":

SINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

>ggatccatggagtttggcctgagctggctgttcctggtggccatcctcaagggcgtgcagtgctccagg</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequencelDNumber="38">

<INSDSeq>
<INSDSeq_length>63</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..63</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q360">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

|_sequence>atggagtttggcctgagctggctgttcctggtggccatcctcaagggcgtgcagtgctccagg</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="39">

<INSDSeq>
SINSDSeq_length>141</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division:

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..141</INSDFeature_locat

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q361">

JNSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>



    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ctcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctcagcctgaggcctgaagcttgca
ggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgac</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="40">
  <INSDSeq>
   <INSDSeq_length>135</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..135</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q362">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>accaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctcagcctgaggcctgaagcttgcaggcccg
ctgccggaggagctgtccataccaggggactcgacttcgcctgcgac</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="41">
  <INSDSeq>
   <INSDSeq_length>123</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..123</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q363">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>tctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaagcacctgt
gtccttctccactgttccccggacctagcaagcct</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="42">
  <INSDSeq>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>ctcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctcagcctgaggcctgaagcttgca

jcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgac</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="40">

<INSDSeq>
<INSDSeq_length>135</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..135</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q362">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>accaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctcagcctgaggcctgaagcttgcaggcccg

gccggaggagctgtccataccaggggactcgacttcgcctgcgac</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="41">

<INSDSeq>
<INSDSeq_length>123</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>
<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature location>1..123</INSDFeature location

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q363">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>tctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaagcacctg

gtccttctccactgttccccggacctagcaagcct</INSDSeq_sequence

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="42">

<INSDSeq>



   <INSDSeq_length>117</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..117</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q364">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaagcacctgtgtccttc
tccactgttccccggacctagcaagcct</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="43">
  <INSDSeq>
   <INSDSeq_length>696</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..696</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q365">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>gagcccaagagctgcgacaagacccacacctgccccccctgccccgcccccgagctgctgggcggccccagcgtgttcctgttcccc
cccaagcccaaggacaccctgatgatcagccggacccccgaggtgacctgcgtggtggtggacgtgagccacgaggaccccgaggtgaagttcaactggtacgtgga
cggcgtggaggtgcacaacgccaagaccaagccccgggaggagcagtacaacagcacctaccgggtggtgagcgtgctgaccgtgctgcaccaggactggctgaa
cggcaaggagtacaagtgcaaggtgagcaacaaggccctgcccgcccccatcgagaagaccatcagcaaggccaagggccagccccgggagccccaggtgtaca
ccctgccccccagccgggacgagctgaccaagaaccaggtgagcctgacctgcctggtgaagggcttctaccccagcgacatcgccgtggagtgggagagcaacgg
ccagcccgagaacaactacaagaccaccccccccgtgctggacagcgacggcagcttcttcctgtacagcaagctgaccgtggacaagagccggtggcagcagggc
aacgtgttcagctgcagcgtgatgcacgaggccctgcacaaccactacacccagaagagcctgagcctgagccccggcaag</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="44">
  <INSDSeq>
   <INSDSeq_length>36</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>

<INSDSeq_length>117</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype:
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..117</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q364">

NSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

RINSDSeq_sequence>atcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaagcacctgtgtcctto

tccactgttccccggacctagcaagcct</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="43">

<INSDSeq>
<INSDSeq_length>696</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..696</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q365">

INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

NSDSeq_sequence>gagcccaagagctgcgacaagacccacacctgccccccctgccccgcccccgagctgctgggcggccccagcgtgttcctgttccco

cccaagcccaaggacaccctgatgatcagccggacccccgaggtgacctgcgtggtggtggacgtgagccacgaggaccccgaggtgaagttcaactggtac

cggcgtggaggtgcacaacgccaagaccaagccccgggaggagcagtacaacagcacctaccgggtggtgagcgtgctgaccgtgctgcaccaggactggctgal

cggcaaggagtacaagtgcaaggtgagcaacaaggccctgcccgcccccatcgagaagaccatcagcaaggccaagggccagccccgggagce

ccctgccccccagccgggacgagctgaccaagaaccaggtgagcctgacctgcctggtgaagggcttctaccccagcgacatcgccgtggagtgggagagcaacgg

ccagcccgagaacaactacaagaccaccccccccgtgctggacagcgacggcagcttcttcctgtacagcaagctgaccgtggacaagagccggtggcagcaggg

ctgcagcgtgatgcacgaggccctgcacaaccactacacccagaagagcctgagcctgagccccggcaag</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="44">

<INSDSeq>
<INSDSeq_length>36</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltypex
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>



    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..36</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q366">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>gagcccaagagctgcgacaagacccacacctgcccc</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="45">
  <INSDSeq>
   <INSDSeq_length>687</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..687</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q367">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>gagagcaagtacggccccccctgccccagctgccccgcccccgagttcctgggcggccccagcgtgttcctgttcccccccaagccca
aggacaccctgatgatcagccggacccccgaggtgacctgcgtggtggtggacgtgagccaggaggaccccgaggtgcagttcaactggtacgtggacggcgtggag
gtgcacaacgccaagaccaagccccgggaggagcagttcaacagcacctaccgggtggtgagcgtgctgaccgtgctgcaccaggactggctgaacggcaaggagt
acaagtgcaaggtgagcaacaagggcctgcccagcagcatcgagaagaccatcagcaaggccaagggccagccccgggagccccaggtgtacaccctgcccccc
agccaggaggagatgaccaagaaccaggtgagcctgacctgcctggtgaagggcttctaccccagcgacatcgccgtggagtgggagagcaacggccagcccgag
aacaactacaagaccaccccccccgtgctggacagcgacggcagcttcttcctgtacagccggctgaccgtggacaagagccggtggcaggagggcaacgtgttcag
ctgcagcgtgatgcacgaggccctgcacaaccactacacccagaagagcctgagcctgagcctgggcaag</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="46">
  <INSDSeq>
   <INSDSeq_length>27</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..27</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
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< I N S D S e q _ l e n g t h > 2 7 < / I N S D S e q _ l e n g t h >

< I N S D S e q _ m o l t y p e > D N A < / I N S D S e q _ m o l t y p e :
< I N S D S e q _ d i v i s i o n > P A T < / I N S D S e q _ d i v i s i o n >

< I N S D S e q _ f e a t u r e - t a b l e >

< I N S D F e a t u r e >

< I N S D F e a t u r e _ k e y > s o u r c e < / I N S D F e a t u r e _ k e y >

< I N S D F e a t u r e _ l o c a t i o n > 1 . . 2 7 < / I N S D F e a t u r e _ l o c a t i o n >

< I N S D F e a t u r e _ q u a l s >

< I N S D Q u a l i f i e r >



<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q368">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>gagagcaagtacggccccccctgcccc</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="47">
  <INSDSeq>
   <INSDSeq_length>72</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..72</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q369">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atttacatttgggcccctctggctggaacctgcggagtcctgctgctgtccctggtgatcacactgtactgt</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="48">
  <INSDSeq>
   <INSDSeq_length>81</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..81</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q370">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>

JNSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q368">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>gagagcaagtacggccccccctgcccc</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="47">

<INSDSeq>
<INSDSeq_length>72</INSDSeq_length

<INSDSeq_moltype>DNA</INSDSeq_moltype:
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..72</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name:

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q369">

INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>atttacatttgggcccctctggctggaacctgcggagtcctgctgctgtccctggtgatcacactgtactgt</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="48">

<INSDSeq>
<INSDSeq_length>81</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltyper
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..81</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>
<INSDQualifier id="q370">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>



   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggccttcatcatcttttgggtg</INSDSeq_seq
uence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="49">
  <INSDSeq>
   <INSDSeq_length>123</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..123</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q371">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cgaagcaagcggagccggggaggacacagcgactacatgaacatgacccctcggaggccaggccccaccagaaagcactacca
gccctacgcccctccccgggactttgccgcctatcggagc</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="50">
  <INSDSeq>
   <INSDSeq_length>123</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..123</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q372">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cgaagcaagcggagccggctgctgcacagcgactacatgaacatgacccctcggaggccaggccccaccagaaagcactaccag
ccctacgcccctccccgggactttgccgcctatcggagc</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="51">
  <INSDSeq>
   <INSDSeq_length>126</INSDSeq_length>

</INSDSeq_feature-table>

<INSDSeq_sequence>ttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggccttcatcatcttttgggtg</INSDSeq_seq

uence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="49">

<INSDSeq>
<INSDSeq_length>123</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..123</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

RINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q371">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>cgaagcaagcggagccggggaggacacagcgactacatgaacatgacccctcggaggccaggccccaccagaaagcactacca.

gccctacgcccctccccgggactttgccgcctatcggagc</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="50">
<INSDSeq>

<INSDSeq_length>123</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

NSDFeature_location>1..123</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q372">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>cgaagcaagcggagccggctgctgcacagcgactacatgaacatgacccctcggaggccaggccccaccagaaagcactaccag.

ccctacgcccctccccgggactttgccgcctatcggagc</INSDSeq_sequence:

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="51">

<INSDSeq>
<INSDSeq_length>126</INSDSeq_length>



   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..126</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q373">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>aagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggaggaagacggatgcag
ctgcaggttccctgaggaggaggagggcggctgcgaactg</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="52">
  <INSDSeq>
   <INSDSeq_length>72</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..72</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q374">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ctgtgcgcccggccccggcggagccccgcccaggaggacggcaaggtgtacatcaacatgcccggccggggc</INSDSeq_s
equence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="53">
  <INSDSeq>
   <INSDSeq_length>156</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..156</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       

< I N S D S e q _ m o l t y p e > D N A < / I N S D S e q _ m o l t y p e >
< I N S D S e q _ d i v i s i o n > P A T < / I N S D S e q _ d i v i s i o n >

< I N S D S e q _ f e a t u r e - t a b l e >

< I N S D F e a t u r e >
< I N S D F e a t u r e _ k e y > s o u r c e < / I N S D F e a t u r e _ k e y >

< I N S D F e a t u r e _ l o c a t i o n > 1 . . 1 2 6 < / I N S D F e a t u r e _ l o c a t i o n >

< I N S D F e a t u r e _ q u a l s >

< I N S D Q u a l i f i e r >

< I N S D Q u a l i f i e r _ n a m e > m o l _ t y p e < / I N S D Q u a l i f i e r _ n a m e >

< I N S D Q u a l i f i e r _ v a l u e > o t h e r

D N A < / I N S D Q u a l i f i e r _ v a l u e >

< / I N S D Q u a l i f i e r >

< I N S D Q u a l i f i e r  i d = " q 3 7 3 " >

< I N S D Q u a l i f i e r _ n a m e > o r g a n i s m < / I N S D Q u a l i f i e r _ n a m e >

< I N S D Q u a l i f i e r _ v a l u e > s y n t h e t i c
c o n s t r u c t < / I N S D Q u a l i f i e r _ v a l u e >

< / I N S D Q u a l i f i e r >

< / I N S D F e a t u r e _ q u a l s >

< / I N S D F e a t u r e >

< / I N S D S e q _ f e a t u r e - t a b l e >

< I N S D S e q _ s e q u e n c e > a a g a g g g g c a g a a a g a a g c t g c t c t a c a t c t t c a a g c a g c c c t t t a t g a g a c c c g t g c a g a c a a c c c a g g a g g a a g a c g g a t g c a g

c t g c a g g t t c c c t g a g g a g g a g g a g g g c g g c t g c g a a c t g < / I N S D S e q _ s e q u e n c e >

< / I N S D S e q >
< / S e q u e n c e D a t a >

< S e q u e n c e D a t a  s e q u e n c e I D N u m b e r = " 5 2 " >

< I N S D S e q >
< I N S D S e q _ l e n g t h > 7 2 < / I N S D S e q _ l e n g t h >

< I N S D S e q _ m o l t y p e > D N A < / I N S D S e q _ m o l t y p e
< I N S D S e q _ d i v i s i o n > P A T < / I N S D S e q _ d i v i s i o n >

< I N S D S e q _ f e a t u r e - t a b l e >

< I N S D F e a t u r e >

< I N S D F e a t u r e _ k e y > s o u r c e < / I N S D F e a t u r e _ k e y >
< I N S D F e a t u r e _ l o c a t i o n > 1 . . 7 2 < / I N S D F e a t u r e _ l o c a t i o n >

< I N S D F e a t u r e _ q u a l s >

< I N S D Q u a l i f i e r >

< I N S D Q u a l i f i e r _ n a m e > m o l _ t y p e < / I N S D Q u a l i f i e r _ n a m e >

< I N S D Q u a l i f i e r _ v a l u e > o t h e r

D N A < / I N S D Q u a l i f i e r _ v a l u e >
< / I N S D Q u a l i f i e r >

< I N S D Q u a l i f i e r  i d = " q 3 7 4 " >

< I N S D Q u a l i f i e r _ n a m e > o r g a n i s m < / I N S D Q u a l i f i e r _ n a m e >

< I N S D Q u a l i f i e r _ v a l u e > s y n t h e t i c
c o n s t r u c t < / I N S D Q u a l i f i e r _ v a l u e >

< / I N S D Q u a l i f i e r >

< / I N S D F e a t u r e _ q u a l s >

< / I N S D F e a t u r e >

< / I N S D S e q _ f e a t u r e - t a b l e >

< I N S D S e q _ s e q u e n c e > c t g t g c g c c c g g c c c c g g c g g a g c c c c g c c c a g g a g g a c g g c a a g g t g t a c a t c a a c a t g c o

e q u e n c e >
< / I N S D S e q >

< / S e q u e n c e D a t a >

< S e q u e n c e D a t a  s e q u e n c e I D N u m b e r = " 5 3 " >

< I N S D S e q >
< I N S D S e q _ l e n g t h > 1 5 6 < / I N S D S e q _ l e n g t h >

< I N S D S e q _ m o l t y p e > D N A < / I N S D S e q _ m o l t y p e >
< I N S D S e q _ d i v i s i o n > P A T < / I N S D S e q _ d i v i s i o n >

< I N S D S e q _ f e a t u r e - t a b l e >

< I N S D F e a t u r e >

< I N S D F e a t u r e _ k e y > s o u r c e < / I N S D F e a t u r e _ k e y >

< I N S D F e a t u r e _ l o c a t i o n > 1 . . 1 5 6 < / I N S D F e a t u r e _ l o c a t i o n >

< I N S D F e a t u r e _ q u a l s >

< I N S D Q u a l i f i e r >



<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q375">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>tacttcctgggccggctggtgccccggggccggggcgccgccgaggccgccacccggaagcagcggatcaccgagaccgagagc
ccctaccaggagctgcagggccagcggagcgacgtgtacagcgacctgaacacccagcggccctactacaag</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="54">
  <INSDSeq>
   <INSDSeq_length>360</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..360</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q376">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>tggcggcggaagcggaaggagaagcagagcgagaccagccccaaggagttcctgaccatctacgaggacgtgaaggacctgaag
acccggcggaaccacgagcaggagcagaccttccccggcggcggcagcaccatctacagcatgatccagagccagagcagcgcccccaccagccaggagcccg
cctacaccctgtacagcctgatccagcccagccggaagagcggcagccggaagcggaaccacagccccagcttcaacagcaccatctacgaggtgatcggcaaga
gccagcccaaggcccagaaccccgcccggctgagccggaaggagctggagaacttcgacgtgtacagc</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="55">
  <INSDSeq>
   <INSDSeq_length>126</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..126</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q377">
       
<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q375">

KINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>tacttcctgggccggctggtgccccggggccggggcgccgccgaggccgccacccggaagcagcggatcaccgagaccgagagc
ccctaccaggagctgcagggccagcggagcgacgtgtacagcgacctgaacacccagcggccctactacaag</INSDSeq_sequence>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="54":

<INSDSeq>
CINSDSeq_length>360</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..360</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q376">

INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

JNSDSeq_sequence>tggcggcggaagcggaaggagaagcagagcgagaccagccccaaggagttcctgaccatctacgaggacgtgaaggacctgaag

acccggcggaaccacgagcaggagcagaccttccccggcggcggcagcaccatctacagcatgatccagagccagagcagcgcccccaccagccaggagcccg

cctacaccctgtacagcctgatccagcccagccggaagagcggcagccggaagcggaaccacagccccagcttcaacageaccatctacgaggtgatcggca

gccagcccaaggcccagaaccccgcccggctgagccggaaggagctggagaacttcgacgtgtacagc</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="55">

<INSDSeq>
RINSDSeq_length>126</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..126</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q377">

<INSDQualifier_name>organism</INSDQualifier_name>



       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>gccctgtacctgctgcggcgggaccagcggctgccccccgacgcccacaagccccccggcggcggcagcttccggacccccatcca
ggaggagcaggccgacgcccacagcaccctggccaagatc</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="56">
  <INSDSeq>
   <INSDSeq_length>147</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..147</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q378">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>caccagcggcggaagtaccggagcaacaagggcgagagccccgtggagcccgccgagccctgccactacagctgcccccggga
ggaggagggcagcaccatccccatccaggaggactaccggaagcccgagcccgcctgcagcccc</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="57">
  <INSDSeq>
   <INSDSeq_length>144</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..144</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q379">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cagcggcggaagtaccggagcaacaagggcgagagccccgtggagcccgccgagccctgccactacagctgcccccgggagga
ggagggcagcaccatccccatccaggaggactaccggaagcccgagcccgcctgcagcccc</INSDSeq_sequence>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

JNSDSeq_sequence>gccctgtacctgctgcggcgggaccagcggctgccccccgacgcccacaagccccccggcggcggcagcttccggacccccatccal

ggaggagcaggccgacgcccacagcaccctggccaagatc</INSDSeq_sequenc

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="56">
<INSDSeq>

<INSDSeq_length>147</INSDSeq_length>

RINSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_ke

<INSDFeature_location>1..147</INSDFeature_location:

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name:

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q378">

SINSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

RINSDSeq_sequence>caccagcggcggaagtaccggagcaacaagggcgagagccccgtggagcccgccgagccctgccactacagctgcccccggge

gaggagggcagcaccatccccatccaggaggactaccggaagcccgagcccgcctgcagcccc</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="57">
<INSDSeq>

<INSDSeq_length>144</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..144</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q379">

INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>cagcggcggaagtaccggagcaacaagggcgagagccccgtggagcccgccgagccctgccactacagctgcccccgggagga
ggagggcagcaccatccccatccaggaggactaccggaagcccgagcccgcctgcagcccc</INSDSeq_sequence:



  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="58">
  <INSDSeq>
   <INSDSeq_length>342</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..342</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q380">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>gatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggccagaaccagctgtacaacgagctgaacctcgg
cagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaagaaagaacccccaggaaggcctctacaacgaa
ctgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaagggacatgacggcctgtaccagggactctccacagc
caccaaggacacctacgatgccctgcacatgcaggctctgccccctaga</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="59">
  <INSDSeq>
   <INSDSeq_length>336</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..336</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q381">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>agggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggccagaaccagctgtacaacgagctgaacctcggcagaa
gagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaagaaagaacccccaggaaggcctctacaacgaactgca
gaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaagggacatgacggcctgtaccagggactctccacagccacc
aaggacacctacgatgccctgcacatgcaggctctgccccctaga</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="60">
  <INSDSeq>
   <INSDSeq_length>705</INSDSeq_length>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="58"x

<INSDSeq>
<INSDSeq_length>342</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..342</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q380">

RINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>gatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggccagaaccagctgtacaacgagctgaacctcgg

agaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaagaaagaacccccaggaaggcctctacaacgaa

ctgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaagggacatgacggcctgtaccagggactctccacagc

caccaaggacacctacgatgccctgcacatgcaggctctgccccctaga</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="59">

<INSDSeq>
<INSDSeq_length>336</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_molty
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..336</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q381">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>agggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggccagaaccagctgtacaacgagctgaacctcggcagaa

gagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaagaaagaacccccaggaaggcctctacaacgaactgca

gaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaagggacatgacggcctgtaccagggactctccaca

aaggacacctacgatgccctgcacatgcaggctctgccccctaga</INSDSeq_sequence:

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="60">

<INSDSeq>
<INSDSeq_length>705</INSDSeq_length>



   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..705</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q382">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacag
tggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaaca
cctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggac
ctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctg
atagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtg
cccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtct
agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="61">
  <INSDSeq>
   <INSDSeq_length>705</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..705</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q383">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcaaacggcctcatacag
tggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaaca
cctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggac
ctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctg
atagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtg
cccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtct
agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="62">
  <INSDSeq>

JINSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..705</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

JNSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q382">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacag
tggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcago

ectagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggad

ctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcct

agcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgt

cccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgto

gccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>
</INSDSeq>

</SequenceData>
<SequenceData sequencelDNumber="61">

<INSDSeq>
<INSDSeq_length>705</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..705</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q383">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcaaacggcctcatacag

tggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcgg

cctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggad

stagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgco

atagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgt

cccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctg

agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="62">
<INSDSeq>



   <INSDSeq_length>705</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..705</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q384">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacag
tggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaaca
cctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggac
ctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctg
atagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtg
cccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccagaacagaacctgctgctctgtct
agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="63">
  <INSDSeq>
   <INSDSeq_length>705</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..705</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q385">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcaaacggcctcatacag
tggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaaca
cctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggac
ctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctg
atagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtg
cccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccagaacagaacctgctgctctgtct
agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="64">

<INSDSeq_length>705</INSDSeq_length:

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..705</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q384">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

NSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacag

tggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaago

tagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggad

tagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgco

tagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgt

cccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccagaacagaacctgctgctctgtct

agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="63">

<INSDSeq>
<INSDSeq_length>705</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

JNSDFeature_location>1..705</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

SINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q385">

NSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

NSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcaaacggcctcatacag.

ggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctoggcg

ctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggge

agctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgco

tagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacg.

ccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccagaacagaacctgctgctctg

agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="64">



  <INSDSeq>
   <INSDSeq_length>705</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..705</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q386">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacag
tggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaaca
cctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggac
ctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctgagtacctggtggtgctgcctg
atagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtg
cccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtct
agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="65">
  <INSDSeq>
   <INSDSeq_length>705</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..705</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q387">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacag
tggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaaca
cctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggac
ctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctgagtacctggtggtgctgcctg
atagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtg
cccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccagaacagaacctgctgctctgtct
agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>

<INSDSeq>
<INSDSeq_length>705</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_me
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..705</INSDFeature_locat

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q386">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

RINSDSeq_sequence>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacage
tggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagccto

cctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttgggga

ctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctgagtacctggtggtgctgcct

atagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtg

cccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtc:

agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="65">

<INSDSeq>
<INSDSeq_length>705</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_molt
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
RINSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..705</INSDFeature_loca

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q387">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

ince>cactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacag
ggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcgg

cctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttgggg

tagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctgagtacctggtggtgctgcc

atagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtg

agtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccagaacagaacctgctgctctgtct.

agccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaac</INSDSeq_sequence:

</INSDSeq>
</SequenceData>



 <SequenceData sequenceIDNumber="66">
  <INSDSeq>
   <INSDSeq_length>618</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..618</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q388">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cactgccaccggctgcccggcagctacgacagcaccagcagcgacagcctgtacccccggggcatccagttcaagcggccccaca
ccgtggccccctggccccccgcctacccccccgtgaccagctacccccccctgagccagcccgacctgctgcccatcccccggagcccccagcccctgggcggcagc
caccggacccccagcagccggcgggacagcgacggcgccaacagcgtggccagctacgagaacgaggagcccgcctgcgaggacgccgacgaggacgagga
cgactaccacaaccccggctacctggtggtgctgcccgacagcacccccgccaccagcaccgccgcccccagcgcccccgccctgagcacccccggcatccgggac
agcgccttcagcatggagagcatcgacgactacgtgaacgtgcccgagagcggcgagagcgccgaggccagcctggacggcagccgggagtacgtgaacgtgagc
caggagctgcaccccggcgccgccaagaccgagcccgccgccctgagcagccaggaggccgaggaggtggaggaggagggcgcccccgactacgagaacctg
caggagctgaac</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="67">
  <INSDSeq>
   <INSDSeq_length>615</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..615</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q389">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cactgccaccggctgcccggcagctacgacagcaccagcagcgacagcctgtacccccggggcatccagttcaagcggccccaca
ccgtggccccctggccccccgcctacccccccgtgaccagctacccccccctgagccagcccgacctgctgcccatccccagcccccagcccctgggcggcagccac
cggacccccagcagccggcgggacagcgacggcgccaacagcgtggccagctacgagaacgaggagcccgcctgcgaggacgccgacgaggacgaggacga
ctaccacaaccccggctacctggtggtgctgcccgacagcacccccgccaccagcaccgccgcccccagcgcccccgccctgagcacccccggcatccgggacagc
gccttcagcatggagagcatcgacgactacgtgaacgtgcccgagagcggcgagagcgccgaggccagcctggacggcagccgggagtacgtgaacgtgagccag
gagctgcaccccggcgccgccaagaccgagcccgccgccctgagcagccaggaggccgaggaggtggaggaggagggcgcccccgactacgagaacctgcag
gagctgaac</INSDSeq_sequence>
  </INSDSeq>

<SequenceData sequenceIDNumber="66">

<INSDSeq>
<INSDSeq_length>618</INSDSeq_length:

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..618</INSDFeature_locatio

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q388">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>cactgccaccggctgcccggcagctacgacagcaccagcagcgacagcctgtacccccggggcatccagttcaagcggccccac

ccgtggccccctggccccccgcctacccccccatgaccagctacccccccctgagccagcccgacctgctgccca

caccggacccccagcagccggcgggacagcgacggcgccaacagcgtggccagctacgagaacgaggagcccgcctgcgaggacgccgacgaggacgag

agcgccttcagcatggagagcatcgacgactacgtgaacgtgcccgagagcggcgagagcgccgaggccagcctggacggcagccgggagtacgtgaacgtgagc

caggagctgcaccccggcgccgccaagaccgagcccgccgccctgagcagccaggaggccgaggaggtggaggaggagggcgcccccgactacgagaaco

caggagctgaac</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="67">
<INSDSeq>

<INSDSeq_length>615</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..615</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q389">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

KINSDSeq_sequence>cactgccaccggctgcccggcagctacgacagcaccagcagcgacagcctgtacccccggggcatccagttcaagcggccccaca

eggacccccagcagccggcgggacagcgacggcgccaacagcgtggccagctacgagaacgaggagcccgcctgcgaggacgccgacgaggacgaggacga

accacaaccccggctacctggtggtgctgcccgacagcacccccgccacagcaccgccgcccccagcgcccccgccctgagcacccccggcatccgggacag

gccttcagcatggagagcatcgacgactacgtgaacgtgcccgagagcggcgagagcgccgaggccagcctggacggcagccgggagtacgtgaacgtgagccag

gctgcaccccggcgccgccaagaccgagcccgccgccctgagcagccaggaggccgaggaggtggaggaggagggcgcccccgactacgagaacctgca

gagctgaac</INSDSeq_sequence>
</INSDSeq>



 </SequenceData>
 <SequenceData sequenceIDNumber="68">
  <INSDSeq>
   <INSDSeq_length>702</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..702</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q390">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>cactgccaccggctgcccggcagctacgacagcaccagcagcgacagcctgtacccccggggcatccagttcaagcggccccaca
ccgtggccccctggccccccgcctacccccccgtgaccagctacccccccctgagccagcccgacctgctgcccatccccagcccccagcccctgggcggcagccac
cggacccccagcagccggcgggacagcgacggcgccaacagcgtggccagctacgagaacgagggcgccagcggcatccggggcgcccaggccggctggggc
gtgtggggccccagctggacccggctgacccccgtgagcctgccccccgagcccgcctgcgaggacgccgacgaggacgaggacgactaccacaaccccggctac
ctggtggtgctgcccgacagcacccccgccaccagcaccgccgcccccagcgcccccgccctgagcacccccggcatccgggacagcgccttcagcatggagagca
tcgacgactacgtgaacgtgcccgagagcggcgagagcgccgaggccagcctggacggcagccgggagtacgtgaacgtgagccaggagctgcaccccggcgcc
gccaagaccgagcccgccgccctgagcagccaggaggccgaggaggtggaggaggagggcgcccccgactacgagaacctgcaggagctgaac</INSDSeq
_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="69">
  <INSDSeq>
   <INSDSeq_length>488</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..488</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q391">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ASATMALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIR
QSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTM
VTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGT
DFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFA
CDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPA
YQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGL

</SequenceData>
<SequenceData sequenceIDNumber="68">

<INSDSeq>
<INSDSeq_length>702</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype:
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..702</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q390">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>cactgccaccggctgcccggcagctacgacagcaccagcagcgacagcctgtacccccggggcatccagttcaagcggccccaca

cgtggccccctggccccccgcctacccccccgtgaccagctacccccccctgagccagcccgacctgctgcccatccccagcccccag

cggacccccagcagccggcgggacagcgacggcgccaacagcgtggccagctacgagaacgagggcgccagcggcatccggggcgcccaggccggctggg

jtgtggggccccagctggacccggctgacccccgtgagcctgccccccgagcccgcctgcgaggacgccgacgaggacgaggacgacta

stggtggtgctgcccgacagcacccccgccaccagcaccgccgcccccagcgcccccgccctgagcacccccggcatccgggacagcgccttcagcatggagagca

tcgacgactacgtgaacgtgcccgagagcggcgagagcgccgaggccagcctggacggcagccgggagtacgtgaacgtgagccaggagctgcaccccggcgc

gccaagaccgagcccgccgccctgagcagccaggaggccgaggaggtggaggaggagggcgcccccgactacgagaacctgcaggagctgaac</INSDSeq

_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="69">

<INSDSeq>
<INSDSeq_length>488</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..488</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

JNSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q391":

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>ASATMALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIR
QSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTM
TVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGT

DFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFA
CDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPA

YQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGL



YQGLSTATKDTYDALHMQALPPR</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="70">
  <INSDSeq>
   <INSDSeq_length>1464</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1464</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q392">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>gctagcgccaccatggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagca
gtctggcccaggactggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacagag
ccccagcagaggcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacacca
gcaagaaccagttctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctg
gggccagggcaccatggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgac
catcacctgtcgggccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagc
ggcgtgccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacag
catccctcagaccttcggccaggggaccaagctggaaatcaagctcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctct
cagcctgaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcgg
agtcctgctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggagga
agacggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggc
cagaaccagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaag
aaagaacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaaggg
acatgacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctaga</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="71">
  <INSDSeq>
   <INSDSeq_length>569</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..569</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q393">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>

YQGLSTATKDTYDALHMQALPPR</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="70">

<INSDSeq>
<INSDSeq_length>1464</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..1464</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q392">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

NSDSeq_sequence>gctagcgccaccatggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcal

gtctggcccaggactggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacag

ccccagcagaggcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacad

gcaagaaccagttctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctg

gggccagggcaccatggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtga

catcacctgtcgggccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagag

ggcgtgccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacag

atccctcagaccttcggccaggggaccaagctggaaatcaagctcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcct

cagcctgaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcg

gtcctgctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggagga

agacggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacaggge

cagaaccagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaag

aagaacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaag

catgacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctaga</INSDSeq_sequence

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="71">
<INSDSeq>

<INSDSeq_length>569</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..569</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q393">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>



   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMEFGLSWLFLVAILKGVQCSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDG
TVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGST
KGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQV
FLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSK
PFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPI
PRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHN
PGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAAL
SSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="72">
  <INSDSeq>
   <INSDSeq_length>1719</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1719</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q394">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ggatccatggagtttggcctgagctggctgttcctggtggccatcctcaagggcgtgcagtgctccagggacatccagatgacccagacc
acaagcagcctgagcgcttccctcggcgacagggtgaccatctcctgtagagcctcccaagacatctccaagtacctgaactggtaccagcagaaacccgacggcacc
gtgaagctgctgatctaccacaccagcaggctgcattccggcgtgccctccagattttccggcagcggctctggtaccgactacagcctcaccatcagcaacttagaacag
gaggacatcgccacatatttctgccaacagggaaacacactcccctataccttcggcggcggcacaaagttagaaatcaccggctccacatccggcagcggaaaacct
ggttctggcgagggcagcaccaagggcgaagtgaagctgcaggaaagcggacctggactggtcgctcccagccagagcctcagcgtgacctgtacagtgagcggcg
tgagcctgcctgattacggcgtgagctggattagacagcctcccaggaagggcttagaatggctcggcgtgatttggggcagcgagacaacctactataacagcgccctg
aagagcaggctcaccattatcaaggacaacagcaaatcccaggtcttcctgaagatgaacagcctccagaccgacgacaccgccatctactactgcgccaagcactac
tattatggcggctcctacgccatggactactggggccagggcaccagcgtgacagtgtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaa
cggcaccatcatccacgtgaagggcaagcacctgtgtccttctccactgttccccggacctagcaagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagc
ctgctggttaccgtggccttcatcatcttttgggtgcactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacg
gcctcatacagtggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggca
gccatagaacacctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggg
gagtttggggacctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctg
gtggtgctgcctgatagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacga
ctacgtgaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaa
cctgctgctctgtctagccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaactgatgagtcgac</INSDSeq_se
quence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="73">
  <INSDSeq>
   <INSDSeq_length>22</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..22</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
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< I N S D F e a t u r e _ q u a l s >

< I N S D Q u a l i f i e r >



<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q395">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>GSGATNFSLLKQAGDVEENPGP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="74">
  <INSDSeq>
   <INSDSeq_length>22</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..22</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q396">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>GSGATNFSLLKQAGDVEENPGP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="75">
  <INSDSeq>
   <INSDSeq_length>21</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..21</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q397">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q395">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

NSDSeq_sequence>GSGATNFSLLKQAGDVEENPGP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="74">

<INSDSeq>
<INSDSeq_length>22</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..22</INSDFeature_locatio

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value
</INSDQualifier>

<INSDQualifier id="q396">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSGATNFSLLKQAGDVEENPGP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="75"
<INSDSeq>

<INSDSeq_length>21</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..21</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q397">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>



   <INSDSeq_sequence>GSGEGRGSLLTCGDVEENPGP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="76">
  <INSDSeq>
   <INSDSeq_length>23</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..23</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q398">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>GSGQCTNYALLKLAGDVESNPGP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="77">
  <INSDSeq>
   <INSDSeq_length>25</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..25</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q399">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>GSGVKQTLNFDLLKLAGDVESNPGP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="78">
  <INSDSeq>
   <INSDSeq_length>12</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..12</INSDFeature_location>
     <INSDFeature_quals>

<INSDSeq_sequence>GSGEGRGSLLTCGDVEENPGP</INSDSeq_sequence
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="76">

<INSDSeq>
<INSDSeq_length>23</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

INSDFeature_location>1..23</INSDFeature_location:

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>
<INSDQualifier id="q398">

JINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSGQCTNYALLKLAGDVESNPGP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="77">
<INSDSeq>

<INSDSeq_length>25</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..25</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name:

<INSDQualifier_value>protein</INSDQualifier_value:

</INSDQualifier>

<INSDQualifier id="q399">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSGVKQTLNFDLLKLAGDVESNPGP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="78"
<INSDSeq>

<INSDSeq_length>12</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

INSDFeature_key>source</INSDFeature_key>

KINSDFeature_location>1..12</INSDFeature_location>

<INSDFeature_quals>



      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q400">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>RKRRGSGTPDPW</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="79">
  <INSDSeq>
   <INSDSeq_length>34</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..34</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q401">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>RKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGP</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="80">
  <INSDSeq>
   <INSDSeq_length>1091</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1091</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q402">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

NSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q400">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>RKRRGSGTPDPW</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="79"
<INSDSeq>

<INSDSeq_length>34</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
INSDFeature_location>1..34</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

NSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q401">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>RKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGP</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="80">

<INSDSeq>
<INSDSeq_length>1091</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>
<INSDFeature>

INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..1091</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q402":

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>



     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ASATMALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIR
QSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTM
VTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGT
DFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFA
CDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPA
YQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGL
YQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMEFGLSWLFLVAILKGVQC
SRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLE
QEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYG
VSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQ
GTSVTVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGS
YDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGA
SGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSM
ESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequ
ence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="81">
  <INSDSeq>
   <INSDSeq_length>3285</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..3285</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q403">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GCTAGCGCCACCATGGCTCTGCCTGTGACAGCTCTGCTGCTGCCTCTGGCCCTGCTGCTCC
ATGCTGCTAGACCTCAGGTGCAGCTCCAGCAGTCTGGCCCAGGACTGGTCAAGCCTAGCCAGACCCTGAGCCTGA
CCTGCGCCATCAGCGGCGACAGCGTGTCCTCTAACAGCGCCGCCTGGAACTGGATCAGACAGAGCCCCAGCAGAG
GCCTGGAATGGCTGGGCCGGACCTACTACCGGTCCAAGTGGTACAACGACTACGCCGTGTCCGTGAAGTCCCGGAT
CACCATCAACCCCGACACCAGCAAGAACCAGTTCTCCCTGCAGCTGAACAGCGTGACCCCTGAGGACACCGCCGT
GTACTACTGCGCCAGAGAAGTGACCGGCGACCTGGAAGATGCCTTCGACATCTGGGGCCAGGGCACCATGGTCAC
CGTGTCTAGCGGAGGCGGCGGAAGCGACATCCAGATGACCCAGAGCCCTAGCTCCCTGAGCGCCAGCGTGGGCG
ACAGAGTGACCATCACCTGTCGGGCCAGCCAGACCATCTGGTCCTACCTGAATTGGTATCAGCAGCGGCCAGGCAA
GGCCCCTAACCTGCTGATCTATGCCGCCAGCAGCCTGCAGAGCGGCGTGCCAAGCAGATTCTCTGGCAGAGGCTC
CGGCACCGACTTCACCCTGACAATCAGTTCCCTGCAGGCCGAGGACTTCGCCACCTACTACTGCCAGCAGTCCTAC
AGCATCCCTCAGACCTTCGGCCAGGGGACCAAGCTGGAAATCAAGCTCGAGACCACCACCCCCGCCCCTAGGCCT
CCCACACCTGCCCCCACAATCGCCTCCCAGCCTCTCAGCCTGAGGCCTGAAGCTTGCAGGCCCGCTGCCGGAGGA
GCTGTCCATACCAGGGGACTCGACTTCGCCTGCGACATTTACATTTGGGCCCCTCTGGCTGGAACCTGCGGAGTCC
TGCTGCTGTCCCTGGTGATCACACTGTACTGTAAGAGGGGCAGAAAGAAGCTGCTCTACATCTTCAAGCAGCCCTTT
ATGAGACCCGTGCAGACAACCCAGGAGGAAGACGGATGCAGCTGCAGGTTCCCTGAGGAGGAGGAGGGCGGCTG
CGAACTGGATATCAGGGTGAAGTTCAGCAGGAGCGCCGACGCCCCCGCTTATCAACAGGGCCAGAACCAGCTGTAC
AACGAGCTGAACCTCGGCAGAAGAGAGGAGTATGACGTGCTGGACAAGAGGAGGGGCAGGGACCCTGAGATGGG
CGGCAAGCCTAGAAGAAAGAACCCCCAGGAAGGCCTCTACAACGAACTGCAGAAGGACAAGATGGCCGAGGCCTA
CAGCGAGATCGGCATGAAAGGCGAGAGAAGGAGGGGAAAGGGACATGACGGCCTGTACCAGGGACTCTCCACAGC
CACCAAGGACACCTACGATGCCCTGCACATGCAGGCTCTGCCCCCTAGAAGGAAGAGAAGAGGCTCTGGTACCCCC
GATCCTTGGGGAAGCGGCGCTACCAACTTCTCCCTGCTCAAGCAGGCTGGCGATGTGGAGGAGAACCCCGGCCCC
GGATCCATGGAGTTTGGCCTGAGCTGGCTGTTCCTGGTGGCCATCCTCAAGGGCGTGCAGTGCTCCAGGGACATC

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

JNSDSeq_sequence>ASATMALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIR
QSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGD
TVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFS0

IDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFA
DIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAP
YQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGI
YQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMEFGLSWLFLVAILKGVQC
SRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNI
EDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDY
VSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWG
GTSVTVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGS
YDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGA
SGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAR
ESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq sequ
ence>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber= "81">

<INSDSeq>
<INSDSeq_length>3285</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..3285</INSDFeature_loca

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q403">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>GCTAGCGCCACCATGGCTCTGCCTGTGACAGCTCTGCTGCTGCCTCTGGCCCTGCTGCT)
ATGCTGCTAGACCTCAGGTGCAGCTCCAGCAGTCTGGCCCAGGACTGGTCAAGCCTAGCCAGACCO
CCTGCGCCATCAGCGGCGACAGCGTGTCCTCTAACAGCGCCGCCTGGAACTGGATCAGACAGAGCCCCA

GCCTGGAATGGCTGGGCCGGACCTACTACCGGTCCAAGTGGTACAACGACTACGCCGTGTCCGTGAAGTCCCGGAT
CACCATCAACCCCGACACCAGCAAGAACCAGTTCTCCCTGCAGCTGAACAGCGTGACCCCTGAGGACACCG
TACTACTGCGCCAGAGAAGTGACCGGCGACCTGGAAGATGCCTTCGACATCTGGGGCCAGGGCACCATGGTCA0
CGTGTCTAGCGGAGGCGGCGGAAGCGACATCCAGATGACCCAGAGCCCTAGCTCCCTGAGCGCCAGCGTGGGCG
ACAGAGTGACCATCACCTGTCGGGCCAGCCAGACCATCTGGTCCTACCTGAATTGGTATCAGCAGCGGCCAGGCA/

GGCCCCTAACCTGCTGATCTATGCCGCCAGCAGCCTGCAGAGCGGCGTGCCAAGCAGATTCTCTGGCAGAGGCTC
CGGCACCGACTTCACCCTGACAATCAGTTCCCTGCAGGCCGAGGACTTCGCCACCTACTACTGCCAGCAGTCCTAG
AGCATCCCTCAGACCTTCGGCCAGGGGACCAAGCTGGAAATCAAGCTCGAGACCACCACCCO
CCCACACCTGCCCCCACAATCGCCTCCCAGCCTCTCAGCCTGAGGCCTGAAGCTTGCAGGCCCGCTGCCGGAGGA
ICTGTCCATACCAGGGGACTCGACTTCGCCTGCGACATTTACATTTGGGCCCCTCTGGCTGGAACCTGCGGAGTO
TGCTGCTGTCCCTGGTGATCACACTGTACTGTAAGAGGGGCAGAAAGAAGCTGCTCTACATCTTCAAGCAGCCCTTT
ATGAGACCCGTGCAGACAACCCAGGAGGAAGACGGATGCAGCTGCAGGTTCCCTGAGGAGGAGGAGGGCGGC
CGAACTGGATATCAGGGTGAAGTTCAGCAGGAGCGCCGACGCCCCCGCTTATCAACAGGGCCAGAACO
ACGAGCTGAACCTCGGCAGAAGAGAGGAGTATGACGTGCTGGACAAGAGGAGGGGCAGGGACCCTGAGATGGG
CGGCAAGCCTAGAAGAAAGAACCCCCAGGAAGGCCTCTACAACGAACTGCAGAAGGACAAGATGGCCGAGGCCTA
CAGCGAGATCGGCATGAAAGGCGAGAGAAGGAGGGGAAAGGGACATGACGGCCTGTACCAGGGACTCTCCACAGO
CACCAAGGACACCTACGATGCCCTGCACATGCAGGCTCTGCCCCCTAGAAGGAAGAGAAGAGGCTCTGGTACCCCC
BATCCTTGGGGAAGCGGCGCTACCAACTTCTCCCTGCTCAAGCAGGCTGGCGATGTGGAGGAGAACCCCGGCCO
GGATCCATGGAGTTTGGCCTGAGCTGGCTGTTCCTGGTGGCCATCCTCAAGGGCGTGCAGTGCTCCAGGGACATC



CAGATGACCCAGACCACAAGCAGCCTGAGCGCTTCCCTCGGCGACAGGGTGACCATCTCCTGTAGAGCCTCCCAA
GACATCTCCAAGTACCTGAACTGGTACCAGCAGAAACCCGACGGCACCGTGAAGCTGCTGATCTACCACACCAGCA
GGCTGCATTCCGGCGTGCCCTCCAGATTTTCCGGCAGCGGCTCTGGTACCGACTACAGCCTCACCATCAGCAACTT
AGAACAGGAGGACATCGCCACATATTTCTGCCAACAGGGAAACACACTCCCCTATACCTTCGGCGGCGGCACAAAGT
TAGAAATCACCGGCTCCACATCCGGCAGCGGAAAACCTGGTTCTGGCGAGGGCAGCACCAAGGGCGAAGTGAAGC
TGCAGGAAAGCGGACCTGGACTGGTCGCTCCCAGCCAGAGCCTCAGCGTGACCTGTACAGTGAGCGGCGTGAGC
CTGCCTGATTACGGCGTGAGCTGGATTAGACAGCCTCCCAGGAAGGGCTTAGAATGGCTCGGCGTGATTTGGGGCA
GCGAGACAACCTACTATAACAGCGCCCTGAAGAGCAGGCTCACCATTATCAAGGACAACAGCAAATCCCAGGTCTTC
CTGAAGATGAACAGCCTCCAGACCGACGACACCGCCATCTACTACTGCGCCAAGCACTACTATTATGGCGGCTCCTA
CGCCATGGACTACTGGGGCCAGGGCACCAGCGTGACAGTGTCTAGAATCGAAGTGATGTACCCTCCACCTTACCTG
GACAACGAGAAGTCCAACGGCACCATCATCCACGTGAAGGGCAAGCACCTGTGTCCTTCTCCACTGTTCCCCGGAC
CTAGCAAGCCTTTCTGGGTGCTCGTTGTTGTTGGCGGCGTGCTGGCCTGTTACAGCCTGCTGGTTACCGTGGCCTT
CATCATCTTTTGGGTGCACTGCCACAGACTGCCCGGCAGCTACGATAGCACCAGCAGCGATTCTCTGTACCCCAGAG
GCATCCAGTTCAGACGGCCTCATACAGTGGCTCCCTGGCCTCCTGCTTACCCTCCTGTGACAAGCTACCCACCTCTG
AGCCAGCCTGACCTGCTGCCTATTCCTAGAAGCCCTCAGCCTCTCGGCGGCAGCCATAGAACACCTAGCAGCAGAA
GAGATAGCGACGGCGCCAATAGCGTGGCCAGCTACGAAAATGAAGGCGCCTCTGGCATTAGAGGCGCCCAAGCTG
GATGGGGAGTTTGGGGACCTAGCTGGACAAGACTGACCCCTGTGTCTCTGCCTCCTGAACCTGCCTGCGAAGATGC
CGACGAGGACGAGGATGACTATCACAACCCTGGCTACCTGGTGGTGCTGCCTGATAGCACACCAGCCACATCTACA
GCCGCTCCTAGTGCTCCTGCTCTGAGCACACCTGGCATCAGAGACAGCGCCTTCAGCATGGAATCCATCGACGACT
ACGTGAACGTGCCCGAGTCTGGCGAATCTGCCGAAGCCTCTCTTGACGGCAGCCGCGAGTATGTGAACGTGTCCC
AAGAACTGCATCCCGGCGCTGCCAAAACAGAACCTGCTGCTCTGTCTAGCCAAGAGGCCGAGGAAGTGGAAGAAG
AAGGCGCCCCTGACTACGAGAACCTGCAAGAGCTGAACTGATGAGTCGAC</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="82">
  <INSDSeq>
   <INSDSeq_length>124</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..124</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q404">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWYNDY
AVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSS</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="83">
  <INSDSeq>
   <INSDSeq_length>107</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..107</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>

CAGATGACCCAGACCACAAGCAGCCTGAGCGCTTCCCTCGGCGACAGGGTGACCATCTCCTGTAGAGCC
GACATCTCCAAGTACCTGAACTGGTACCAGCAGAAACCCGACGGCACCGTGAAGCTGCTGATCTACCACACO
GGCTGCATTCCGGCGTGCCCTCCAGATTTTCCGGCAGCGGCTCTGGTACCGACTACAGCCTCACCATCAGCAACTT

AGAACAGGAGGACATCGCCACATATTTCTGCCAACAGGGAAACACACTCCCCTATACCTTCGGCGGCGGCACAAAGT
TAGAAATCACCGGCTCCACATCCGGCAGCGGAAAACCTGGTTCTGGCGAGGGCAGCACCAAGGGCGAAGTGAAGO

TGCAGGAAAGCGGACCTGGACTGGTCGCTCCCAGCCAGAGCCTCAGCGTGACCTGTACAGTGAGCGGCGTGAGC
CTGCCTGATTACGGCGTGAGCTGGATTAGACAGCCTCCCAGGAAGGGCTTAGAATGGCTCGGCGTGATTTGGGGCA
GCGAGACAACCTACTATAACAGCGCCCTGAAGAGCAGGCTCACCATTATCAAGGACAACAGCAAATCCCAGGTCTTC
GAAGATGAACAGCCTCCAGACCGACGACACCGCCATCTACTACTGCGCCAAGCACTACTATTATGGCGGCTCCT/

CGCCATGGACTACTGGGGCCAGGGCACCAGCGTGACAGTGTCTAGAATCGAAGTGATGTACCCTCCACCTTACCTO
GACAACGAGAAGTCCAACGGCACCATCATCCACGTGAAGGGCAAGCACCTGTGTCCTTCTCCACTGTTCCCCGGAC

CTAGCAAGCCTTTCTGGGTGCTCGTTGTTGTTGGCGGCGTGCTGGCCTGTTACAGCCTGCTGGT
CATCATCTTTTGGGTGCACTGCCACAGACTGCCCGGCAGCTACGATAGCACCAGCAGCGATTCTCTGTACCCCAGAG
GCATCCAGTTCAGACGGCCTCATACAGTGGCTCCCTGGCCTCCTGCTTACCCTCCTGTGACAAGCTACCCACCTCT
AGCCAGCCTGACCTGCTGCCTATTCCTAGAAGCCCTCAGCCTCTCGGCGGCAGCCATAGAACACCTAGCAGCAGA/

GAGATAGCGACGGCGCCAATAGCGTGGCCAGCTACGAAAATGAAGGCGCCTCTGGCATTAGAGGCGCCCAAGCTG
GATGGGGAGTTTGGGGACCTAGCTGGACAAGACTGACCCCTGTGTCTCTGCCTCCTGAACCTGCCTGCGAAGATO
GACGAGGACGAGGATGACTATCACAACCCTGGCTACCTGGTGGTGCTGCCTGATAGCACACCAGCCACATCTACA

GCCGCTCCTAGTGCTCCTGCTCTGAGCACACCTGGCATCAGAGACAGCGCCTTCAGCATGGAATCCATCGACGACT
ACGTGAACGTGCCCGAGTCTGGCGAATCTGCCGAAGCCTCTCTTGACGGCAGCCGCGAGTATGTGAACGTGTCCC
AAGAACTGCATCCCGGCGCTGCCAAAACAGAACCTGCTGCTCTGTCTAGCCAAGAGGCCGAGGAAGTGGAAGAAG

AGGCGCCCCTGACTACGAGAACCTGCAAGAGCTGAACTGATGAGTCGAC</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="82">

<INSDSeq>
<INSDSeq_length>124</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltyp
<INSDSeq_division>PAT</INSDSeq_division

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..124</INSDFeature_location:

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name:

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q404">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWYND
AVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSS</INSDSeq_sequences

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="83">

<INSDSeq>
<INSDSeq_length>107</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_molty
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..107</INSDFeature_location:

<INSDFeature_quals>

<INSDQualifier>

NSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>



      </INSDQualifier>
      <INSDQualifier id="q405">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>DIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGR
GSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIK</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="84">
  <INSDSeq>
   <INSDSeq_length>10</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..10</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q406">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>GDSVSSNSAA</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="85">
  <INSDSeq>
   <INSDSeq_length>9</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..9</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q407">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>TYYRSKWYN</INSDSeq_sequence>

</INSDQualifier>

<INSDQualifier id="q405"

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>DIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGR
GSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIK</INSDSeq_sequence:

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="84">

<INSDSeq>
<INSDSeq_length>10</INSDSeq_length:

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..10</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q406">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GDSVSSNSAA</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="85">

<INSDSeq>
<INSDSeq_length>9</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..9</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q407">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>TYYRSKWYN</INSDSeq_sequence>



  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="86">
  <INSDSeq>
   <INSDSeq_length>14</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..14</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q408">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>AREVTGDLEDAFDI</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="87">
  <INSDSeq>
   <INSDSeq_length>6</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..6</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q409">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>QTIWSY</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="88">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="89">
  <INSDSeq>
   <INSDSeq_length>9</INSDSeq_length>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="86":

<INSDSeq>
<INSDSeq_length>14</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..14</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q408">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

<INSDSeq_feature-table>

<INSDSeq_sequence>AREVTGDLEDAFDI</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="87">

<INSDSeq>
KINSDSeq_length>6</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..6</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value:

</INSDQualifier>

<INSDQualifier id="q409">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

NSDSeq_sequence>QTIWSY</INSDSeq_sequence>
</INSDSeq>

</SequenceData>
<SequenceData sequenceIDNumber="88">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="89">

<INSDSeq>
<INSDSeq_length>9</INSDSeq_length>



   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..9</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q410">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>QQSYSIPQT</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="90">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="91">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="92">
  <INSDSeq>
   <INSDSeq_length>118</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..118</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q411">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>EVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALK
SRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTV</INSDSeq_sequence>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

(NSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..9</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

JNSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value

</INSDQualifier>

<INSDQualifier id="q410">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>QQSYSIPQT</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="90">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="91">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="92">

<INSDSeq>
<INSDSeq_length>118</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

RINSDFeature_location>1..118</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value:

</INSDQualifier>
<INSDQualifier id="q411">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>EVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALK
eSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTV</INSDSeq_sequence>



  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="93">
  <INSDSeq>
   <INSDSeq_length>107</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..107</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q412">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>DIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGS
GSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEIT</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="94">
  <INSDSeq>
   <INSDSeq_length>8</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..8</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q413">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>GVSLPDYG</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="95">
  <INSDSeq>
   <INSDSeq_length>7</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..7</INSDFeature_location>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="93">

<INSDSeq>
<INSDSeq_length>107</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..107</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q412">

INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>DIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGS
GSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEIT</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="94">

<INSDSeq>
<INSDSeq_length>8</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..8</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q413">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

NSDSeq_sequence>GVSLPDYG</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="95">

<INSDSeq>
<INSDSeq_length>7</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..7</INSDFeature_location>



     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q414">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>IWGSETT</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="96">
  <INSDSeq>
   <INSDSeq_length>14</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..14</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q415">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>AKHYYYGGSYAMDY</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="97">
  <INSDSeq>
   <INSDSeq_length>6</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..6</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q416">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q414">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>IWGSETT</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="96">

<INSDSeq>
<INSDSeq_length>14</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

JNSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..14</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q415">

INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetio

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>AKHYYYGGSYAMDY</INSDSeq_sequence
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="97">

<INSDSeq>
<INSDSeq_length>6</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..6<INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

RINSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q416">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>



     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>QDISKY</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="98">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="99">
  <INSDSeq>
   <INSDSeq_length>9</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..9</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q417">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>QQGNTLPYT</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="100">
  <INSDSeq>
   <INSDSeq_length>567</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..567</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q418">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MEFGLSWLFLVAILKGVQCSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTV

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>QDISKY</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="98">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="99">

<INSDSeq>
<INSDSeq_length>9</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..9<INSDFeature_locatio

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q417">

KINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

SINSDSeq_sequence>QQGNTLPYT</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="100">

<INSDSeq>
<INSDSeq_length>567</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..567</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q418">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetio

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MEFGLSWLFLVAILKGVQCSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTV



KLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGSTKG
EVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLK
MNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPF
WVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPR
SPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPG
YLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSS
QEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="101">
  <INSDSeq>
   <INSDSeq_length>1713</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1713</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q419">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atggagtttggcctgagctggctgttcctggtggccatcctcaagggcgtgcagtgctccagggacatccagatgacccagaccacaag
cagcctgagcgcttccctcggcgacagggtgaccatctcctgtagagcctcccaagacatctccaagtacctgaactggtaccagcagaaacccgacggcaccgtgaa
gctgctgatctaccacaccagcaggctgcattccggcgtgccctccagattttccggcagcggctctggtaccgactacagcctcaccatcagcaacttagaacaggagg
acatcgccacatatttctgccaacagggaaacacactcccctataccttcggcggcggcacaaagttagaaatcaccggctccacatccggcagcggaaaacctggttct
ggcgagggcagcaccaagggcgaagtgaagctgcaggaaagcggacctggactggtcgctcccagccagagcctcagcgtgacctgtacagtgagcggcgtgagc
ctgcctgattacggcgtgagctggattagacagcctcccaggaagggcttagaatggctcggcgtgatttggggcagcgagacaacctactataacagcgccctgaaga
gcaggctcaccattatcaaggacaacagcaaatcccaggtcttcctgaagatgaacagcctccagaccgacgacaccgccatctactactgcgccaagcactactattat
ggcggctcctacgccatggactactggggccagggcaccagcgtgacagtgtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggc
accatcatccacgtgaagggcaagcacctgtgtccttctccactgttccccggacctagcaagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgct
ggttaccgtggccttcatcatcttttgggtgcactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcct
catacagtggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagcca
tagaacacctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagttt
ggggacctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtg
ctgcctgatagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgt
gaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgct
gctctgtctagccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaactgatgagtcgac</INSDSeq_sequenc
e>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="102">
  <INSDSeq>
   <INSDSeq_length>484</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..484</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>

KLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSG
EVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSK
MNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPR
WVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPR
SPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPG
YLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALS

QEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
</INSDSeq>

</SequenceData>
<SequenceData sequenceIDNumber="101">

<INSDSeq>
<INSDSeq_length>1713</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_mo
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..1713</INSDFeature_loo

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q419">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>atggagtttggcctgagctggctgttcctggtggccatcctcaagggcgtgcagtgctccagggacatccagatgacccagaccacaag

cagcctgagcgcttccctcggcgacagggtgaccatctcctgtagagcctcccaagacatctccaagtacctgaactggtaccagcag

ctgctgatctaccacaccagcaggctgcattccggcgtgccctccagattttccggcagcggctctggtaccgactacagcctcaccatcagcaad

acatcgccacatatttctgccaacagggaaacacactcccctataccttcggcggcggcacaaagttagaaatcaccggctccacatccggcagcggaaaacctggttc

ggcgagggcagcaccaagggcgaagtgaagctgcaggaaagcggacctggactggtcgctcccagccagagcctcagcgtgacctgtacagtgagcggcgtgagc

ctgcctgattacggcgtgagctggattagacagcctcccaggaagggcttagaatggctcggcgtgatttggggcagcgagacaacctactataacagcgccctgaaga

aggctcaccattatcaaggacaacagcaaatcccaggtcttcctgaagatgaacagcctccagaccgacgacaccgccatctactactgcgccaagcactactatta

ggcggctcctacgccatggactactggggccagggcaccagcgtgacagtgtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacgg
ccatcatccacgtgaagggcaagcacctgtgtccttctccactgttccccggacctagcaagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctg

gttaccgtggccttcatcatcttttgggtgcactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcct

catacagtggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagcca

gaacacctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatgggga

gggacctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtg

(gcctgatagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgt

gaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgct

ctctgtctagccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaactgatgagtcgac</INSDSeq_sequer

e>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="102'

<INSDSeq>
<INSDSeq_length>484</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_molty
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..484</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>



      </INSDQualifier>
      <INSDQualifier id="q420">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPS
RGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDFTL
TISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIY
IWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPAYQQ
GQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQG
LSTATKDTYDALHMQALPPR</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="103">
  <INSDSeq>
   <INSDSeq_length>1452</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1452</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q421">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctggcccagg
actggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacagagccccagcagag
gcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaagaaccagt
tctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggca
ccatggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcacctgtcgg
gccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtgccaagc
agattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccctcagacc
ttcggccaggggaccaagctggaaatcaagctcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctcagcctgaggcct
gaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcggagtcctgctgctgt
ccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggaggaagacggatgca
gctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggccagaaccagct
gtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaagaaagaacccc
caggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaagggacatgacggc
ctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctaga</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="104">
  <INSDSeq>
   <INSDSeq_length>1087</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>

</INSDQualifier>

<INSDQualifier id="q420">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

RINSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQS
RGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFD
SGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDFT
TISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDI)
IWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPAYQQ
GQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQ6
LSTATKDTYDALHMQALPPR</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="103">
<INSDSeq>

<INSDSeq_length>1452</INSDSeq_lengt

<INSDSeq_moltype>DNA</INSDSeq_moltyp
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..1452</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q421">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>atggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctggcccagg

actggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgc

jcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaagaaccag

etccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggc

catggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcacctgtcgg

gaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtgccaage

gattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagto

ttcggccaggggaccaagctggaaatcaagctcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctcagcctgaggco

gaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcggagtcctgctgctg

ccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggaggaagacggatgca

yctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggccagaaccago

acaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaagaaagaacce

caggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaagggacatgacgo

ctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctaga</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="104">
<INSDSeq>

<INSDSeq_length>1087</INSDSeq_length

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>



     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1087</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q422">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPS
RGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDFTL
TISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIY
IWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPAYQQ
GQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQG
LSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMEFGLSWLFLVAILKGVQCSRDI
QMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDI
ATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWI
RQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSV
TVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDST
SSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIR
GAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESID
DYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence
>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="105">
  <INSDSeq>
   <INSDSeq_length>3273</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..3273</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q423">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctggcccagg
actggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacagagccccagcagag
gcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaagaaccagt
tctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggca
ccatggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcacctgtcgg
gccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtgccaagc
agattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccctcagacc

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..1087</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q422">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPS
RGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
eSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDFTL

TISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIY
IWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPAYQQ
QNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY

LSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMEFGLSWLFLVAILKGVQCSRDI
QMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQED
ATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWI
RQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSV
VSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDS

SSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIR
GAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESID
DYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="105">
<INSDSeq>

<INSDSeq_length>3273</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..3273</INSDFeature_locatio

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q423">

INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>atggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctggcccage

actggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagad

cctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaagaaccad

ctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggca

htggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcacctgtcgg

gccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggo

agattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccctcagacc



ttcggccaggggaccaagctggaaatcaagctcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctcagcctgaggcct
gaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcggagtcctgctgctgt
ccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggaggaagacggatgca
gctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggccagaaccagct
gtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaagaaagaacccc
caggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaagggacatgacggc
ctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagagaagaggctctggtacccccgatccttgg
ggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccggatccatggagtttggcctgagctggctgttcctggtggccat
cctcaagggcgtgcagtgctccagggacatccagatgacccagaccacaagcagcctgagcgcttccctcggcgacagggtgaccatctcctgtagagcctcccaaga
catctccaagtacctgaactggtaccagcagaaacccgacggcaccgtgaagctgctgatctaccacaccagcaggctgcattccggcgtgccctccagattttccggca
gcggctctggtaccgactacagcctcaccatcagcaacttagaacaggaggacatcgccacatatttctgccaacagggaaacacactcccctataccttcggcggcgg
cacaaagttagaaatcaccggctccacatccggcagcggaaaacctggttctggcgagggcagcaccaagggcgaagtgaagctgcaggaaagcggacctggact
ggtcgctcccagccagagcctcagcgtgacctgtacagtgagcggcgtgagcctgcctgattacggcgtgagctggattagacagcctcccaggaagggcttagaatgg
ctcggcgtgatttggggcagcgagacaacctactataacagcgccctgaagagcaggctcaccattatcaaggacaacagcaaatcccaggtcttcctgaagatgaaca
gcctccagaccgacgacaccgccatctactactgcgccaagcactactattatggcggctcctacgccatggactactggggccagggcaccagcgtgacagtgtctag
aatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaagcacctgtgtccttctccactgttccccggacctag
caagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggccttcatcatcttttgggtgcactgccacagactgcccggcagctacg
atagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacagtggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgag
ccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaacacctagcagcagaagagatagcgacggcgccaatagcgtggccagcta
cgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggacctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcg
aagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctgatagcacaccagccacatctacagccgctcctagtgctcctgctctgagc
acacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagt
atgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtctagccaagaggccgaggaagtggaagaagaaggcgcccctgactac
gagaacctgcaagagctgaactgatgagtcgac</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="106">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="107">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="108">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="109">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="110">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="111">
  <INSDSeq>
   <INSDSeq_length/>

tcggccaggggaccaagctggaaatcaagctcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctca

jaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcggagtcctgctgctgf

ccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggaggaagacggatgca

ctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggccagaaccagct

tacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaagaaagaaccce

ggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaagggacatgacgs

tgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagagaagaggctctggtac

gaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccggatccatggagtttggcctgagctggctgttcctggtggcca

etcaagggcgtgcagtgctccagggacatccagatgacccagaccacaagcagcctgagcgcttccctcggcgacagggtgaccatctcctgtagagectcccaag

catctccaagtacctgaactggtaccagcagaaacccgacggcaccgtgaagctgctgatctaccacaccagcaggctgcattccggcgtgccctccagattttccggc

cacaaagttagaaatcaccggctccacatccggcagcggaaaacctggttctggcgagggcagcaccaagggcgaagtgaagctgcaggaaagcggacctgga

gtcgctcccagccagagcctcagcgtgacctgtacagtgagcggcgtgagcctgcctgattacggcgtgagctggattagacagcctcccaggaagggcttagaat

stcggcgtgatttggggcagcgagacaacctactataacagcgccctgaagagcaggctcaccattatcaaggacaacagcaaatcccaggtcttcctgaagatgaaca

cctccagaccgacgacaccgccatctactactgcgccaagcactactattatggcggctcctacgccatggactactggggccagggcaccagcgtgacagtgtctag

tcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaagcacctgtgtccttctccactgttccccggaccta
saagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggccttcatcatcttttgggtgcactgccacagactgcccggcagctad

tagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacagtggctccctggcctcctgcttaccctcctgtgacaagctacccacctctga

scagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaacacctagcagcagaagagatagcgacggcgccaatagcgtggccagcta

cgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggacctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcg

aagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctgatagcacaccagccacatctacagccgctcctagtgctcctgctctgage

acacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgal

atgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtctagccaagaggccgaggaagtggaagaagaaggcgcccctgactac

gagaacctgcaagagctgaactgatgagtcgac</INSDSeq_sequence

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="106">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="107">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="108">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="109">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>
<SequenceData sequenceIDNumber="110">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="111">

<INSDSeq>
<INSDSeq_length/>



   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="112">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="113">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="114">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="115">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="116">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="117">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="118">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="119">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="112">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="113">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="114">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="115">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="116">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="117">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="118">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="119">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>



 <SequenceData sequenceIDNumber="120">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="121">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="122">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="123">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="124">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="125">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="126">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="127">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="128">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>

<SequenceData sequenceIDNumber="120">

<INSDSeq>
<INSDSeq_length/>
<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="121">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="122">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="123">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="124">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="125">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="126">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="127">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="128">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>



   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="129">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="130">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="131">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="132">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="133">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="134">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="135">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="136">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="137">
  <INSDSeq>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="129">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="130">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="131">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="132">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="133">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="134">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

SINSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="135">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="136">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="137">

<INSDSeq>



   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="138">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="139">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="140">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="141">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="142">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="143">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="144">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="145">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="138">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="139">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="140">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="141">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="142">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="143">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="144">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="145">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>



 </SequenceData>
 <SequenceData sequenceIDNumber="146">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="147">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="148">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="149">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="150">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="151">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="152">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="153">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="154">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>

</SequenceData>

<SequenceData sequenceIDNumber="146">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence:
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="147">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="148">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="149">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="150">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="151">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="152">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="153">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="154">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>



   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="155">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="156">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="157">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="158">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="159">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="160">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="161">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="162">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="163">

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="155">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="156">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="157">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="158">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

JNSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="159">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="160">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="161">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="162">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>
<SequenceData sequenceIDNumber="163">



  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="164">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="165">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="166">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="167">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="168">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="169">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="170">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="171">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>
<SequenceData sequenceIDNumber="164">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="165">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="166">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="167">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="168">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="169">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="170">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="171">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>



  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="172">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="173">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="174">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="175">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="176">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="177">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="178">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="179">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="180">
  <INSDSeq>
   <INSDSeq_length/>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="172">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="173">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>
<SequenceData sequenceIDNumber="174">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="175">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="176">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="177">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="178">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="179">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="180">

<INSDSeq>
<INSDSeq_length/>



   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="181">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="182">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="183">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="184">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="185">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="186">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="187">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="188">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="181">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence:
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="182">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

JINSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="183">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="184">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="185">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="186">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="187">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="188">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>



 <SequenceData sequenceIDNumber="189">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="190">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="191">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="192">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="193">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="194">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="195">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="196">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="197">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>

<SequenceData sequenceIDNumber="189">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="190">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="191">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="192">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="193">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="194">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="195">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="196">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="197">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>



   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="198">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="199">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="200">
  <INSDSeq>
   <INSDSeq_length>1092</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1092</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q424">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ASATMALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIR
QSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTM
VTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGT
DFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFA
CDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPA
YQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGL
YQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPLALLLHAAR
PDYKDDDDKQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKS
RITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSDIQMTQSPSSLSASVGDRVT
ITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQG
TKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSY
DSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGAS
GIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSME
SIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_seque
nce>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="201">
  <INSDSeq>
   <INSDSeq_length>3263</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="198">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

JNSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="199">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="200">

<INSDSeq>
<INSDSeq_length>1092</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype
<INSDSeq_division>PAT</INSDSeq_division:

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_ocation>1..1092</INSDFeature_loca

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q424">

RINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>ASATMALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIR
QSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLE
/TVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASS

DFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFA
CDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPA

YQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGL
YQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPLALLLHAAR

PDYKDDDDKQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKS
RITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSDIQMTQSPSSLSASVGDRV
TCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQG

TKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSY
DSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGAS

GIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSME
SIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_seque

nce>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="201">
<INSDSeq>

<INSDSeq_length>3263</INSDSeq_length

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>



     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..3263</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q425">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ctcgagatggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctgg
cccaggactggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacagagcccca
gcagaggcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaag
aaccagttctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggcc
agggcaccatggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcac
ctgtcgggccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtg
ccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccct
cagaccttcggccaggggaccaagctggaaatcaagactagttcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctca
gcctgaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcgga
gtcctgctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggaggaa
gacggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggcc
agaaccagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaaga
aagaacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaaggga
catgacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagagaagaggctctggtacccc
cgatccttggggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccgctcgagatggctctgcctgtgacagctctgctg
ctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctggcccaggactggtcaagcctagccagaccctgagcctgacctgcgccatcagc
ggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacagagccccagcagaggcctggaatggctgggccggacctactaccggtccaagtggtacaa
cgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaagaaccagttctccctgcagctgaacagcgtgacccctgaggacaccgccgtgta
ctactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggcaccatggtcaccgtgtctagcggaggcggcggaagcgacatccaga
tgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcacctgtcgggccagccagaccatctggtcctacctgaattggtatcagcagcggcc
aggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtgccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagt
tccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccctcagaccttcggccaggggaccaagctggaaatcaagactagtctagaatcga
agtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaagcacctgtgtccttctccactgttccccggacctagcaagc
ctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggccttcatcatcttttgggtgcactgccacagactgcccggcagctacgatagca
ccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacagtggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcc
tgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaacacctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaa
atgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggacctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatg
ccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctgatagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacct
ggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtga
acgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtctagccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaa
cctgcaagagctgaactgatga</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="202">
  <INSDSeq>
   <INSDSeq_length>1102</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1102</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q426">

<INSDFeature_key>source</INSDFeature_key>

INSDFeature_location>1..3263</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q425">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>ctcgagatggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctco

cccaggactggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacag

cagaggcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccga

aaccagttctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgce

gggcaccatggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccato

tgtcgggccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtg

ccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatcd

sagaccttcggccaggggaccaagctggaaatcaagactagttcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctco

cctgaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcgg

jtcctgctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggagg.

gacggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacaggg

gaaccagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaaga

aagaacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaaggg

catgacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagagaagaggctctggtaccco

gatccttggggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccgctcgagatggctctgcctgtgacagctctgct

tgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctggcccaggactggtcaagcctagccagaccctgagcctgacctgcgccatcag

jgcgacagcgtgtcctctaacagcgccgcctggaactggatcagacagagccccagcagaggcctggaatggctgggccggacctactaccggtccaagtggtaca

cgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaagaaccagttctccctgcagctgaacagcgtga

ctactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggcaccatggtcaccgtgtctagcggaggcggcggaagcgacatccaga

jacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcacctgtcgggccagccagaccatctggtcctacctgaattggtatcagcagcggce

ggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtgccaagcagattctctggcagaggctccggcaccgacttcaccctgacaato

tccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccctcagaccttcggccaggggaccaagctggaaatcaagactagtctagaatcga

agtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaagcacctgtgtccttctccactgttccccgga
ctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggccttcatcatcttttgggtgcactgccacagactgcccgg

cagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacagtggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccago

gacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaacacctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaa

htgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggacctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatg

gacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctgatagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacct

gcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtga

acgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtctagccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaa

cctgcaagagctgaactgatga</INSDSeq_sequence>
</INSDSeq>

</SequenceData>
<SequenceData sequenceIDNumber="202">

<INSDSeq>
<INSDSeq_length>1102</INSDSeq_length>

NSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_ke

<INSDFeature_location>1..1102</INSDFeature_location>

<INSDFeature quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q426">



       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ASATMALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIR
QSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTM
VTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGT
DFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFA
CDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAPA
YQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGL
YQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPLALLLHAAR
PDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMK
SRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSP
SSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQ
QSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFII
FWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDG
ANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPAL
STPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN
</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="203">
  <INSDSeq>
   <INSDSeq_length>3311</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..3311</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q427">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ctcgagatggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctgg
cccaggactggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacagagcccca
gcagaggcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaag
aaccagttctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggcc
agggcaccatggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcac
ctgtcgggccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtg
ccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccct
cagaccttcggccaggggaccaagctggaaatcaagactagttcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctca
gcctgaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcgga
gtcctgctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggaggaa
gacggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggcc
agaaccagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaaga
aagaacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaaggga
catgacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagagaagaggctctggtacccc
cgatccttggggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccggatccatggctctgcctgtgacagctctgctgct
gcctctggccctgctgctccatgctgctagacctgactacaaagacgatgacgacaagcaggtgcagctccagcagtctggcccaggaatggtcaagcctagccagacc
ctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgtcgcctggaactggatcagacagagccccagcagaggcctggaatggctgggccggac

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

NSDSeq_sequence>ASATMALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNW
SPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTM
TVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGI

IDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFA
DIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRSADAP/
YQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGL
YQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPLALLLHAAR
PDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMK
SRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSP
SLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCO

QSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFII
WVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSD
ANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPA

STPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN
</INSDSeq_sequence>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="203">

<INSDSeq>
<INSDSeq_length>3311</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..3311</INSDFeature_locati

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q427">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>ctcgagatggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctgg

cccaggactggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctgga

cagaggcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagca

aaccagttctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggcc

gggcaccatggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagag

ctgtcgggccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctg

ccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccct

agaccttcggccaggggaccaagctggaaatcaagactagttcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctca

cctgaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgo

jtcctgctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacco

gacggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgo

aaccagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaa

agaacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaaggg

catgacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagagaagaggctctggtacccc

cgatccttggggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccggatccatggctctgcctgtgacagctctgctgc

cctctggccctgctgctccatgctgctagacctgactacaaagacgatgacgacaagcaggtgcagctccagcagtctggcccaggaatggtcaagcctagccagad

ctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgtcgcctggaactggatcagacagagccccagcagaggcctggaatggctgggccggac



ctactaccggtccacgtggtacaacgactacgccgtgtccatgaagtcccggatcaccatcaaccccgacaccaacaagaaccagttctccctgcagctgaacagcgtg
acccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggcaccatggtcaccgtgtctagcgga
ggcggcggaagcggtggaggcggtagcggcggtggcggttccgacatccagatgatccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatca
cctgtcgggccagccagaccatctggtcctacctgaattggtatcggcagcggccaggcgaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgt
gccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatcc
ctcagaccttcggccaggggaccaagctggaaatcaagtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgt
gaagggcaagcacctgtgtccttctccactgttccccggacctagcaagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggcct
tcatcatcttttgggtgcactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacagtggctcc
ctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaacacctagc
agcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggacctagct
ggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctgatagc
acaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtgcccg
agtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtctagcc
aagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaactgatga</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="204">
  <INSDSeq>
   <INSDSeq_length>1098</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1098</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q428">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFS
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL
ALLLHAARPDYKDDDDKQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWYN
DYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSDIQMTQSPSSLS
ASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSY
SIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWV
HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSV
ASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPG
IRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INS
DSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="205">
  <INSDSeq>
   <INSDSeq_length>3300</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..3300</INSDFeature_location>
     <INSDFeature_quals>

ctactaccggtccacgtggtacaacgactacgccgtgtccatgaagtcccggatcaccatcaaccccgacaccaacaagaaccagttctccctgcagctgaacagcgtg

acccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggc.

jgcggcggaagcggtggaggcggtagcggcggtggcggttccgacatccagatgatccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatoa

cctgtcgggccagccagaccatctggtcctacctgaattggtatcggcagcggccaggcgaggcccctaacctgctgatctatgccgccagcagcctgcaga

gccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctaca

tcagaccttcggccaggggaccaagctggaaatcaagtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccace
gaagggcaagcacctgtgtccttctccactgttccccggacctagcaagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggtta

atcatcttttgggtgcactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacagtggcto

ggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaacacctag

gcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggacctagc

gacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctgatago

acaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtga

agtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtctagco

ecgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaactgatga</INSDSeq_sequence>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="204">

<INSDSeq>
<INSDSeq_length>1098</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_ke

<INSDFeature_location>1..1098</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q428">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetio

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQ
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQ
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRP
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIG
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL
ILLHAARPDYKDDDDKQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWY

DYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSDIQMTQSPSSLS
ASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQS
SIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFUJEV
HCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSV
ASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPG
IRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INS
DSeq_sequence>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="205

<INSDSeq>
<INSDSeq_length>3300</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

NSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..3300</INSDFeature_location:

<INSDFeature_quals>



      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q429">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atggcactgccagtgactgcattactcttgccactcgcgctactgttacacgcagcacgtccacatcaccatcaccatcaccaagtccaat
tgcaacaaagcgggccgggcatggtgaaaccgagtcaaacgttatctcttacgtgtgcgatttcgggggatagtgtcagcagcaattcagtggcgtggaattggattcgcc
aatcgccgagtcgcgggttggagtggctcgggcgcacgtattatcgcagcacatggtataatgattatgcggtcagcatgaaaagccgcattacgattaatccggatacga
acaaaaatcaatttagcttacaattaaattccgtcacgccggaagatacagcggtctattattgtgcgcgcgaggtcacgggggatctcgaagacgcgtttgatatttggggg
caagggaccatggtgactgtcagctctggtggagggggcagtggaggtgggggatcgggaggtggtggcagtgatattcaaatgatccaaagtccatccagcctatccg
catctgtcggagatcgcgtaacgattacgtgccgcgcgagtcaaacgatttggagctatctgaactggtaccggcaacgcccgggcgaagcgccgaatctcttgatttacg
cggcgtcctcattacagtcgggtgtcccgagccgctttagcggccgcggaagcggtacggattttacgttaaccattagcagcctccaggcggaagattttgcgacgtattac
tgtcaacagagctatagcattccgcagacgtttggtcagggcacgaaattggagattaaactcgagaccaccacccccgcccctaggcctcccacacctgcccccacaa
tcgcctcccagcctctcagcctgaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctct
ggctggaacctgcggagtcctgctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgca
gacaacccaggaggaagacggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccc
cgcttatcaacagggccagaaccagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatggg
cggcaagcctagaagaaagaacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagaga
aggaggggaaagggacatgacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagaga
agaggctctggtacccccgatccttggggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccgctcgagatggctctg
cctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctggcccaggactggtcaagcctagccagaccctgagcc
tgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacagagccccagcagaggcctggaatggctgggccggacctactac
cggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaagaaccagttctccctgcagctgaacagcgtgacccctg
aggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggcaccatggtcaccgtgtctagcggaggcggc
ggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcacctgtcgggccagccagaccatctggtcctacctgaat
tggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtgccaagcagattctctggcagaggctccggcaccgac
ttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccctcagaccttcggccaggggaccaagctggaaatcaa
gactagtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaagcacctgtgtccttctccactgttcc
ccggacctagcaagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggccttcatcatcttttgggtgcactgccacagactgccc
ggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacagtggctccctggcctcctgcttaccctcctgtgacaagctacc
cacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaacacctagcagcagaagagatagcgacggcgccaatagcg
tggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggacctagctggacaagactgacccctgtgtctctgcctcctgaa
cctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctgatagcacaccagccacatctacagccgctcctagtgctcc
tgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggca
gccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtctagccaagaggccgaggaagtggaagaagaaggcgcc
cctgactacgagaacctgcaagagctgaactgatga</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="206">
  <INSDSeq>
   <INSDSeq_length>1108</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1108</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q430">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q429">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>atggcactgccagtgactgcattactcttgccactcgcgctactgttacacgcagacgtccacatcaccatcaccatcaccaagtocaat

gcaacaaagcgggccgggcatggtgaaaccgagtcaaacgttatctcttacgtgtgcgatttcgggggatagtgtcagcagcaattc

aatcgccgagtcgcgggttggagtggctcgggcgcacgtattatcgcagcacatggtataatgattatgcggtcagcatgaaaagccgcattacgattaatccggatacg

caaaaatcaatttagcttacaattaaattccgtcacgccggaagatacagcggtctattattgtgcgcgcgaggtcacgggggatctcgaagacgcgttt

aagggaccatggtgactgtcagctctggtggagggggcagtggaggtgggggatcgggaggtggtggcagtgatattcaaatgatccaaa

atctgtcggagatcgcgtaacgattacgtgccgcgcgagtcaaacgatttggagctatctgaactggtaccggcaacgcccgggcgaagcgccgaatctcttgatttacg

eggcgtcctcattacagtcgggtgtcccgagccgctttagcggccgcggaagcggtacggattttacgttaaccattagcagcctccaggcggaagattttgcga

gtcaacagagctatagcattccgcagacgtttggtcagggcacgaaattggagattaaactcgagaccaccacccccgcccctaggcctcccacacctgcccco

gcctcccagcctctcagcctgaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggccccto

gctggaacctgcggagtcctgctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgca

jacaacccaggaggaagacggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggag

cgcttatcaacagggccagaaccagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggag

ggcaagcctagaagaaagaacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcga

jgaggggaaagggacatgacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagaga

gaggctctggtacccccgatccttggggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccgctcgagatggctctg

cctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctggcccaggactggtcaagcctagccagaccctgage

gacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacagagccccagcagaggcctgga

gtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaagaaccagttctccctgcagctgaacagcgtgaccco

aggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggcaccatggtcaccgtgtctagcggaggcgg

ggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcacctgtcgggccagccagaccatctggt

ggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtgccaagcagattctctggcagaggct

caccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccctcagaccttcggccaggggaccaagctggaaatcal

actagtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaagcacctgtgtccttctccacto

ggacctagcaagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggccttcatcatcttttgggtgcactgccacagactgcce

gcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacagtggctccctggcctcctgcttaco

cacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaacacctagcagcagaagag

ggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggacctagctggacaagactgacccctgtgtctctgcctcctga

ctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctgatagcacaccagccacatctacagccgctcctagtgcto

gctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggca

gccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtctagccaagaggccgaggaagtggaagaagaaggcgcc.

cctgactacgagaacctgcaagagctgaactgatga</INSDSeq_sequence>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="206">

<INSDSeq>
<INSDSeq_length>1108</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..1108</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q430">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic



construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFS
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY
SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPS
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATST
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="207">
  <INSDSeq>
   <INSDSeq_length>3348</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..3348</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q431">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atggcactgccagtgactgcattactcttgccactcgcgctactgttacacgcagcacgtccacatcaccatcaccatcaccaagtccaat
tgcaacaaagcgggccgggcatggtgaaaccgagtcaaacgttatctcttacgtgtgcgatttcgggggatagtgtcagcagcaattcagtggcgtggaattggattcgcc
aatcgccgagtcgcgggttggagtggctcgggcgcacgtattatcgcagcacatggtataatgattatgcggtcagcatgaaaagccgcattacgattaatccggatacga
acaaaaatcaatttagcttacaattaaattccgtcacgccggaagatacagcggtctattattgtgcgcgcgaggtcacgggggatctcgaagacgcgtttgatatttggggg
caagggaccatggtgactgtcagctctggtggagggggcagtggaggtgggggatcgggaggtggtggcagtgatattcaaatgatccaaagtccatccagcctatccg
catctgtcggagatcgcgtaacgattacgtgccgcgcgagtcaaacgatttggagctatctgaactggtaccggcaacgcccgggcgaagcgccgaatctcttgatttacg
cggcgtcctcattacagtcgggtgtcccgagccgctttagcggccgcggaagcggtacggattttacgttaaccattagcagcctccaggcggaagattttgcgacgtattac
tgtcaacagagctatagcattccgcagacgtttggtcagggcacgaaattggagattaaactcgagaccaccacccccgcccctaggcctcccacacctgcccccacaa
tcgcctcccagcctctcagcctgaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctct
ggctggaacctgcggagtcctgctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgca
gacaacccaggaggaagacggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccc
cgcttatcaacagggccagaaccagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatggg
cggcaagcctagaagaaagaacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagaga
aggaggggaaagggacatgacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagaga
agaggctctggtacccccgatccttggggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccggatccatggctctgc
ctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctgactacaaagacgatgacgacaagcaggtgcagctccagcagtctggcccaggaatg
gtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgtcgcctggaactggatcagacagagccccagcagaggcct
ggaatggctgggccggacctactaccggtccacgtggtacaacgactacgccgtgtccatgaagtcccggatcaccatcaaccccgacaccaacaagaaccagttctc
cctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggcaccat
ggtcaccgtgtctagcggaggcggcggaagcggtggaggcggtagcggcggtggcggttccgacatccagatgatccagagccctagctccctgagcgccagcgtgg

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeg sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSI
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWG
GGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRF
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH

TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGER
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALL
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGG
DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGS
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY
SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLG
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATS:
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="207">

<INSDSeq>
<INSDSeq_length>3348</INSDSeq_lengt

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key

NSDFeature_location>1..3348</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q431">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>atggcactgccatgactgcattactcttgccactcgcgctactgttacacgcagcacgtccacatcaccatcaccatoa

gcaacaaagcgggccgggcatggtgaaaccgagtcaaacgttatctcttacgtgtgcgatttcgggggatagtgtcagcagcaattcagtggcgtggaattgg

aatcgccgagtcgcgggttggagtggctcgggcgcacgtattatcgcagcacatggtataatgattatgcggtcagcatgaaaagccg

acaaaaatcaatttagcttacaattaaattccgtcacgccggaagatacagcggtctattattgtgcgcgcgaggtcacgggggatctcgaagac,

caagggaccatggtgactgtcagctctggtggagggggcagtggaggtgggggatcgggaggtggtggcagtgatattcaaatgatccaaagtccatccagcctat

atctgtcggagatcgcgtaacgattacgtgccgcgcgagtcaaacgatttggagctatctgaactggtaccggcaacgcccgggcgaagcgccgaatctcttgatttace

ggcgtcctcattacagtcgggtgtcccgagccgctttagcggccgcggaagcggtacggattttacgttaaccattagcagcctccaggcggaagattttgcgacgta

gtcaacagagctatagcattccgcagacgtttggtcagggcacgaaattggagattaaactcgagaccaccacccccgcccctaggcctcccacacctg

cgcctcccagcctctcagcctgaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttggg

tggaacctgcggagtcctgctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgte

gacaacccaggaggaagacggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgccco

cgcttatcaacagggccagaaccagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatggg

ggcaagcctagaagaaagaacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaa

aggaggggaaagggacatgacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaagga

jaggctctggtacccccgatccttggggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccggatccatggctctge

ctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctgactacaaagacgatgacgacaagcaggtgcagctccagcagtctggcccaggaatg
gtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgtcgcctggaactggatcagacagagccccagcagaggco

gaatggctgggccggacctactaccggtccacgtggtacaacgactacgccgtgtccatgaagtcccggatcaccatcaaccccgacaccaacaagaaccagttc)

stgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggcace

ggtcaccgtgtctagcggaggcggcggaagcggtggaggcggtagcggcggtggcggttccgacatccagatgatccagagccctagctccctgagcgccagcgtgg.



gcgacagagtgaccatcacctgtcgggccagccagaccatctggtcctacctgaattggtatcggcagcggccaggcgaggcccctaacctgctgatctatgccgccag
cagcctgcagagcggcgtgccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgcc
agcagtcctacagcatccctcagaccttcggccaggggaccaagctggaaatcaagtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaa
cggcaccatcatccacgtgaagggcaagcacctgtgtccttctccactgttccccggacctagcaagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagc
ctgctggttaccgtggccttcatcatcttttgggtgcactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacg
gcctcatacagtggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggca
gccatagaacacctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggg
gagtttggggacctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctg
gtggtgctgcctgatagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacga
ctacgtgaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaa
cctgctgctctgtctagccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaactgatga</INSDSeq_sequence
>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="208">
  <INSDSeq>
   <INSDSeq_length>267</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..267</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q432">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFS
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIK</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="209">
  <INSDSeq>
   <INSDSeq_length>145</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..145</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q433">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>

gcgacagagtgaccatcacctgtcgggccagccagaccatctggtcctacctgaattggtatcggcagcggccaggcgaggcccctaacctgctgatctatgccgccag

agcctgcagagcggcgtgccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggad

agcagtcctacagcatccctcagaccttcggccaggggaccaagctggaaatcaagtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtocaa
eggcaccatcatccacgtgaagggcaagcacctgtgtccttctccactgttccccggacctagcaagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagc

ctgctggttaccgtggccttcatcatcttttgggtgcactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacg
(cctcatacagtggctccctggcctcctgcttaccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagecctcagcctctcggcgg

gccatagaacacctagcagcagaagagatagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatgg

gagtttggggacctagctggacaagactgacccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctaccto

tggtgctgcctgatagcacaccagccacatctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacga

ctacgtgaacgtgcccgagtctggcgaatctgccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaa

ecctgctgctctgtctagccaagaggccgaggaagtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaactgatga</INSDSeq_sequence

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="208">

<INSDSeq>
<INSDSeq_length>267</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_molty
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..267</INSDFeature_loca

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q432">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS

RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIY
IRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIK</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="209">

<INSDSeq>
<INSDSeq_length>145</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..145</INSDFeature_locat

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q433">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>



    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
S</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="210">
  <INSDSeq>
   <INSDSeq_length>107</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..107</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q434">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGR
GSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIK</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="211">
  <INSDSeq>
   <INSDSeq_length>15</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..15</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q435">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>GGGGSGGGGSGGGGS</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="212">
  <INSDSeq>
   <INSDSeq_length>10</INSDSeq_length>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
S</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="210">

<INSDSeq>
<INSDSeq_length>107</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..107</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

RINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>

<INSDQualifierid="q434">

INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

JINSDSeq_sequence>DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGR
GSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIK</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="211":

<INSDSeq>
<INSDSeq_length>15</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..15</INSDFeature_location:

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>
<INSDQualifier id="q435">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GGGGSGGGGSGGGGS</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="212">

<INSDSeq>
<INSDSeq_length>10</INSDSeq_length>



   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..10</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q436">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>GDSVSSNSVA</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="213">
  <INSDSeq>
   <INSDSeq_length>9</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..9</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q437">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>TYYRSTWYN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="214">
  <INSDSeq>
   <INSDSeq_length>801</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..801</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
NSDFeature_key>source</INSDFeature_key>

RINSDFeature_location>1..10</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

SINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>
<INSDQualifier id="q436">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

JNSDSeq_sequence>GDSVSSNSVA</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="213">

<INSDSeq>
<INSDSeq_length>9</INSDSeq_length>

JNSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..9</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value:

</INSDQualifier>
<INSDQualifier id="q437":

SINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>TYYRSTWYN</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="214">

<INSDSeq>
<INSDSeq_length>801</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

SINSDFeature_location>1..801</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>

</INSDQualifier>



      <INSDQualifier id="q438">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctggcccagg
aatggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgtcgcctggaactggatcagacagagccccagcagag
gcctggaatggctgggccggacctactaccggtccacgtggtacaacgactacgccgtgtccatgaagtcccggatcaccatcaaccccgacaccaacaagaaccagt
tctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccagggca
ccatggtcaccgtgtctagcggaggcggcggaagcggtggaggcggtagcggcggtggcggttccgacatccagatgatccagagccctagctccctgagcgccagc
gtgggcgacagagtgaccatcacctgtcgggccagccagaccatctggtcctacctgaattggtatcggcagcggccaggcgaggcccctaacctgctgatctatgccgc
cagcagcctgcagagcggcgtgccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactac
tgccagcagtcctacagcatccctcagaccttcggccaggggaccaagctggaaatcaag</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="215">
  <INSDSeq>
   <INSDSeq_length>5</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..5</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q439">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   <INSDSeq_sequence>GGGGS</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="216">
  <INSDSeq>
   <INSDSeq_length>783</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..783</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q440">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>

<INSDQualifier id="q438">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>atggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctggcccagg

aatggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgtcgcctggaactggat

gcctggaatggctgggccggacctactaccggtccacgtggtacaacgactacgccgtgtccatgaagtcccggatcaccatcaaccccgacaccaacaagaaccag

tctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggccag

ccatggtcaccgtgtctagcggaggcggcggaagcggtggaggcggtagcggcggtggcggttccgacatccagatgatccagagccctagctccctgagcgccagc

ggcgacagagtgaccatcacctgtcgggccagccagaccatctggtcctacctgaattggtatcggcagcggccaggcgaggcccctaacctgctgatctatgccgc.

cagcagcctgcagagcggcgtgccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactad

tgccagcagtcctacagcatccctcagaccttcggccaggggaccaagctggaaatcaag</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="215">
<INSDSeq>

<INSDSeq_length>5</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltypex
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..5</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q439">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GGGGS</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="216">
<INSDSeq>

<INSDSeq_length>783</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..783</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q440">

NSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>



      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ctcgagatggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctgg
cccaggactggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactggatcagacagagcccca
gcagaggcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaag
aaccagttctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggcc
agggcaccatggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcac
ctgtcgggccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtg
ccaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccct
cagaccttcggccaggggaccaagctggaaatcaagactagt</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="217">
  <INSDSeq>
   <INSDSeq_length>1108</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1108</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q441">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFS
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY
SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPS
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATST
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="218">
  <INSDSeq>
   <INSDSeq_length>1108</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1108</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>ctcgagatggctctgcctgtgacagctctgctgctgcctctggccctgctgctccatgctgctagacctcaggtgcagctccagcagtctgg.

cccaggactggtcaagcctagccagaccctgagcctgacctgcgccatcagcggcgacagcgtgtcctctaacagcgccgcctggaactgg

cagaggcctggaatggctgggccggacctactaccggtccaagtggtacaacgactacgccgtgtccgtgaagtcccggatcaccatcaaccccgacaccagcaa

aaccagttctccctgcagctgaacagcgtgacccctgaggacaccgccgtgtactactgcgccagagaagtgaccggcgacctggaagatgccttcgacatctggggco

gcaccatggtcaccgtgtctagcggaggcggcggaagcgacatccagatgacccagagccctagctccctgagcgccagcgtgggcgacagagtgaccatcad

tcgggccagccagaccatctggtcctacctgaattggtatcagcagcggccaggcaaggcccctaacctgctgatctatgccgccagcagcctgcagagcggcgtg

ecaagcagattctctggcagaggctccggcaccgacttcaccctgacaatcagttccctgcaggccgaggacttcgccacctactactgccagcagtcctacagcatccct

cagaccttcggccaggggaccaagctggaaatcaagactagt</INSDSeq_sequence:

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="217">
<INSDSeq>

<INSDSeq_length>1108</INSDSeq_lengt
<INSDSeq_moltype>AA</INSDSeq_moltype:
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..1108</INSDFeature_locatio

<INSDFeature_quals>

<INSDQualifier>

RINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q441">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
GLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVT
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFS
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS

RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
eGKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL

ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
YAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGG0

eDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY

eSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPS
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDST
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="218">

<INSDSeq>
<INSDSeq_length>1108</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

INSDFeature_location>1..1108</INSDFeature_locatio

<INSDFeature_quals>

<INSDQualifier>



       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q442">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFS
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY
SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPS
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATST
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="219">
  <INSDSeq>
   <INSDSeq_length>1108</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1108</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q443">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFS
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q442">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSP
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWG
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIY
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
RGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKP

RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
KGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALL

ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYI
DYYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGG
DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE

DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY
LLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRT
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLP
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="219">

<INSDSeq>
<INSDSeq_length>1108</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..1108</INSDFeature_location:

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name:

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q443">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRG
RTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS

SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSO
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
IRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKF
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
KGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL

eALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS

DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQA
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY



SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPS
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATST
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="220">
  <INSDSeq>
   <INSDSeq_length>1108</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1108</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q444">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFS
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY
SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPS
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATST
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="221">
  <INSDSeq>
   <INSDSeq_length>1108</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1108</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q445">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 

SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGS
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATST

AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="220">

<INSDSeq>
<INSDSeq_length>1108</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..1108</INSDFeature_locat

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q444">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS

SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRP
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH

TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS

RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLP
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWY
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE

DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY
SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPS.
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATST

eAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="221">

<INSDSeq>
<INSDSeq_length>1108</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltyp
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..1108</INSDFeature_loca

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q445">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic



construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFS
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY
SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPS
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPEYLVVLPDSTPATST
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="222">
  <INSDSeq>
   <INSDSeq_length>1108</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1108</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q446">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVS
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFS
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFS
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLPL
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY
SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPS
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPEYLVVLPDSTPATST
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="223">
  <INSDSeq>
   <INSDSeq_length>1104</INSDSeq_length>

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

JINSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQS
GLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVT
GGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSR

GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVH
(RGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKES
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRE
SKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVTALLLP
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYI
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGG

DIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAE
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIJHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLAC
SLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTP
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPEYLVVLPDSTPATS
AAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="222">
<INSDSeq>

<INSDSeq_length>1108</INSDSeq_length:

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..1108</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q446">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPS
RGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGT
SGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVP
GRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKLETTTPAPRPPTPAPTIASQPLSLRPEACR
TRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKES
RSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMALPVT/
ALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSVAWNWIRQSPSRGLEWLGRTYYRSTWYN
DYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGS
IQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAASSLQSGVPSRFSGRGSGTDFTLTISSLQAR
DFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLAC
LLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTR
SRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPEYLVVLPDSTPATST

APSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAARTEPAALSSQEAEEVEEEGAPD
YENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="223">

<INSDSeq>
<INSDSeq_length>1104</INSDSeq_length>



   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..1104</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q447">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMEFGLSWLFLVAILKGVQCSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDG
TVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGST
KGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQV
FLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTR
GLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRS
ADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGK
GHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMEFGLSWLFLVAILK
GVQCSRDYKDDDDKDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGS
GSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSLSV
TCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYY
GGSYAMDYWGQGTSVTVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFI
IFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDG
ANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPAL
STPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN
</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="224">
  <INSDSeq>
   <INSDSeq_length>3339</INSDSeq_length>
   <INSDSeq_moltype>DNA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..3339</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       <INSDQualifier_value>other 
DNA</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q448">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>atggagttcggattatcttggttatttttagtagcgattttgaaaggagtccaatgtagtcgagaacaaaaactcatctcagaagaggatctg
gatattcaaatgacacaaactacctcttctttatctgcgagtttgggagatcgagttactataagttgccgggctagtcaggatattagtaagtatctcaattggtatcaacaaaa
gccggatgggacagtcaaattattaatttatcatacatctcgattacacagtggagtaccaagtcggttcagtgggtctggtagcggcacggattattctttgactatatctaatct

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division:

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..1104</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

NSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q447">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSMEFGLSWLFLVAILKGVQCSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDG
VKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKR

KGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQV
FLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHT

GLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRS
ADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGK
GHDGLYQGLSTATKDTYDALHMQALPPRRKRRGSGTPDPWGSGATNFSLLKQAGDVEENPGPGSMEFGLSWLFLVAILK

GVQCSRDYKDDDDKDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGS
GSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGSTKGEVKLQESGPGLVAPSQSLSV
TCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYY

GSYAMDYWGQGTSVTVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAR
FWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSD
ANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDYHNPGYLVVLPDSTPAT
STPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN
</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="224">
<INSDSeq>

<INSDSeq_length>3339</INSDSeq_length>

<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..3339</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>other

DNA</INSDQualifier_value>
</INSDQualifier>

<INSDQualifier id="q448">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

equence>atggagttcggattatcttggttatttttagtagcgattttgaaaggagtccaatgtagtcgagaacaaaaactcatctcagaagaggato

atattcaaatgacacaaactacctcttctttatctgcgagtttgggagatcgagttactataagttgccgggctagtcaggatattagtaagtatctcaattggtatcaaca

gccggatgggacagtcaaattattaatttatcatacatctcgattacacagtggagtaccaagtcggttcagtgggtctggtagcggcacggattattctttgactatatctaatct



tgagcaagaagatatagctacctacttttgtcagcaaggtaataccttgccatacacgtttggaggggggaccaaactggagattacaggtagtacgagtggttctggtaag
cccggcagcggagaaggttctactaaaggagaggttaaattacaagagtctggcccaggcttagtggccccttctcaatctttgtctgttacatgcacggtctctggggtatctt
taccagactatggggtatcttggatacggcaacccccacgaaaagggctcgaatggttgggagtaatctggggttctgaaactacatattacaattctgcgttaaaatctcga
ttgacaatcataaaagataattctaagagtcaagtgttcttaaaaatgaactctttgcaaacagatgatactgcaatttattattgtgcaaaacattattactacggagggagtta
tgcaatggattattgggggcaagggacttctgtcaccgtactcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagcctctcagcct
gaggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcggagtcct
gctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccaggaggaagac
ggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggccaga
accagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaagaaag
aacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaagggacat
gacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagagaagaggctctggtacccccga
tccttggggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccggatccatggagtttggcctgagctggctgttcctggt
ggccatcctcaagggcgtgcagtgctccagggactacaaagacgatgacgacaaggacatccagatgacccagaccacaagcagcctgagcgcttccctcggcgac
agggtgaccatctcctgtagagcctcccaagacatctccaagtacctgaactggtatcagcagaaacccgacggcaccgtgaagctgctgatctaccacaccagcaggc
tgcattccggcgtgccctccagattttccggcagcggctctggtaccgactacagcctcaccatcagcaacttagaacaggaggacatcgccacatatttctgccaacagg
gaaacacactcccctataccttcggcggcggcacaaagttagaaatcaccggctccacatccggcagcggaaaacctggttctggcgagggcagcaccaagggcga
agtgaagctgcaggaaagcggacctggactggtcgctcccagccagagcctcagcgtgacctgtacagtgagcggcgtgagcctgcctgattacggcgtgagctggatt
agacagcctcccaggaagggcttagaatggctcggcgtgatttggggcagcgagacaacctactataacagcgccctgaagagcaggctcaccattatcaaggacaa
cagcaaatcccaggtcttcctgaagatgaacagcctccagaccgacgacaccgccatctactactgcgccaagcactactattatggcggctcctacgccatggactact
ggggccagggcaccagcgtgacagtgtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaagggcaag
cacctgtgtccttctccactgttccccggacctagcaagcctttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggccttcatcatcttttgg
gtgcactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacagtggctccctggcctcctgct
taccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaacacctagcagcagaagaga
tagcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggacctagctggacaagactga
cccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctgatagcacaccagccacat
ctacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtgcccgagtctggcgaatctg
ccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtctagccaagaggccgagga
agtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaactga</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="225">
  <INSDSeq>
   <INSDSeq_length>493</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..493</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q449">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMEFGLSWLFLVAILKGVQCSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDG
TVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGST
KGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQV
FLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTR
GLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRS
ADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGK
GHDGLYQGLSTATKDTYDALHMQALPPR</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="226">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>

gagcaagaagatatagctacctacttttgtcagcaaggtaataccttgccatacacgtttggaggggggaccaaactggagattacaggtagtacgagtggttct

ccggcagcggagaaggttctactaaaggagaggttaaattacaagagtctggcccaggcttagtggccccttctcaatctttgtctgtt

accagactatggggtatcttggatacggcaacccccacgaaaagggctcgaatggttgggagtaatctggggttctgaaactacatattacaattctgcgttaaaato
tgacaatcataaaagataattctaagagtcaagtgttcttaaaaatgaactctttgcaaacagatgatactgcaatttattattgtgcaaaacattattactacggagggagt

gcaatggattattgggggcaagggacttctgtcaccgtactcgagaccaccacccccgcccctaggcctcccacacctgcccccacaatcgcctcccagco

aggcctgaagcttgcaggcccgctgccggaggagctgtccataccaggggactcgacttcgcctgcgacatttacatttgggcccctctggctggaacctgcggagtco

gctgctgtccctggtgatcacactgtactgtaagaggggcagaaagaagctgctctacatcttcaagcagccctttatgagacccgtgcagacaacccag

ggatgcagctgcaggttccctgaggaggaggagggcggctgcgaactggatatcagggtgaagttcagcaggagcgccgacgcccccgcttatcaacagggcca

accagctgtacaacgagctgaacctcggcagaagagaggagtatgacgtgctggacaagaggaggggcagggaccctgagatgggcggcaagcctagaagaaag

aacccccaggaaggcctctacaacgaactgcagaaggacaagatggccgaggcctacagcgagatcggcatgaaaggcgagagaaggaggggaaagggaca

gacggcctgtaccagggactctccacagccaccaaggacacctacgatgccctgcacatgcaggctctgccccctagaaggaagagaagaggctctggtaccccco

tccttggggaagcggcgctaccaacttctccctgctcaagcaggctggcgatgtggaggagaaccccggccccggatccatggagtttggcctgagctggctgttcctgg.

gccatcctcaagggcgtgcagtgctccagggactacaaagacgatgacgacaaggacatccagatgacccagaccacaagcagcctgagcgcttccctcggcga

agggtgaccatctcctgtagagcctcccaagacatctccaagtacctgaactggtatcagcagaaacccgacggcaccgtgaagctgctgatctaccacaccagcaggo

tgcattccggcgtgccctccagattttccggcagcggctctggtaccgactacagcctcaccatcagcaacttagaacaggaggacatcgccacatatttctgccaacag

gaaacacactcccctataccttcggcggcggcacaaagttagaaatcaccggctccacatccggcagcggaaaacctggttctggcgagggcagcaccaaggg

agtgaagctgcaggaaagcggacctggactggtcgctcccagccagagcctcagcgtgacctgtacagtgagcggcgtgagcctgcctgattacggcgtga

agacagcctcccaggaagggcttagaatggctcggcgtgatttggggcagcgagacaacctactataacagcgccctgaagagcaggctcaccattatcaage

agcaaatcccaggtcttcctgaagatgaacagcctccagaccgacgacaccgccatctactactgcgccaagcactactattatggcggctcctacgccatgga

jgggccagggcaccagcgtgacagtgtctagaatcgaagtgatgtaccctccaccttacctggacaacgagaagtccaacggcaccatcatccacgtgaa

cacctgtgtccttctccactgttccccggacctagcaaccttctgggtgctcgttgttgttggcggcgtgctggcctgttacagcctgctggttaccgtggccttcatcatcttttgg

itgcactgccacagactgcccggcagctacgatagcaccagcagcgattctctgtaccccagaggcatccagttcagacggcctcatacagtggctccctggcctoo

taccctcctgtgacaagctacccacctctgagccagcctgacctgctgcctattcctagaagccctcagcctctcggcggcagccatagaacacct

agcgacggcgccaatagcgtggccagctacgaaaatgaaggcgcctctggcattagaggcgcccaagctggatggggagtttggggacctagctggacaagactga

cccctgtgtctctgcctcctgaacctgcctgcgaagatgccgacgaggacgaggatgactatcacaaccctggctacctggtggtgctgcctgatagcacaccagccacat

etacagccgctcctagtgctcctgctctgagcacacctggcatcagagacagcgccttcagcatggaatccatcgacgactacgtgaacgtgcccgagtctggcgaatctg

ccgaagcctctcttgacggcagccgcgagtatgtgaacgtgtcccaagaactgcatcccggcgctgccaaaacagaacctgctgctctgtctagccaagaggccgagga

agtggaagaagaaggcgcccctgactacgagaacctgcaagagctgaactga</INSDSeq_sequence:

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="225">

<INSDSeq>
<INSDSeq_length>493</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_ke

<INSDFeature_location>1..493</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q449">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

g sequence>GSMEFGLSWLFLVAILKGVQCSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPD
TVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGS
KGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIK
KMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTR

GLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPEMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRS
ADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRG
GHDGLYQGLSTATKDTYDALHMQALPPR</INSDSeq_sequend

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="226">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>



   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="227">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="228">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="229">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="230">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="231">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="232">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="233">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="234">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="235">

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence:
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="227">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="228">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="229">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="230">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="231">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="232">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="233">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="234">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="235">



  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="236">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="237">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="238">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="239">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="240">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="241">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="242">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="243">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="236">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="237">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="238">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="239">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="240">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="241">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="242">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="243">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>



  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="244">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="245">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="246">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="247">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="248">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="249">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="250">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="251">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="252">
  <INSDSeq>
   <INSDSeq_length/>

</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="244">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="245">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="246">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="247">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="248">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="249">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="250">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="251">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="252">

<INSDSeq>
<INSDSeq_length/>



   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="253">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="254">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="255">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="256">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="257">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="258">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="259">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="260">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="253">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="254">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000<INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="255">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="256">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="257">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="258">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="259">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="260">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>



 <SequenceData sequenceIDNumber="261">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="262">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="263">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="264">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="265">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="266">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="267">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="268">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="269">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>

<SequenceData sequenceIDNumber="261">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="262">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="263">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence:
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="264">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="265">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="266">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="267">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="268">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="269">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>



   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="270">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="271">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="272">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="273">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="274">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="275">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="276">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="277">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="278">
  <INSDSeq>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="270">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="271">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="272">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="273">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="274">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="275">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

SINSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="276">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="277">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="278">

<INSDSeq>



   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="279">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="280">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="281">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="282">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="283">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="284">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="285">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="286">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="279">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="280">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="281">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="282">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="283">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="284">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="285">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="286">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>



 </SequenceData>
 <SequenceData sequenceIDNumber="287">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="288">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="289">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="290">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="291">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="292">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="293">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="294">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="295">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>

</SequenceData>

<SequenceData sequenceIDNumber="287">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence:
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="288">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="289">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="290">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="291">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="292">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="293">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="294">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="295">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>



   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="296">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="297">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="298">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="299">
  <INSDSeq>
   <INSDSeq_length/>
   <INSDSeq_moltype/>
   <INSDSeq_division/>
   <INSDSeq_sequence>000</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="300">
  <INSDSeq>
   <INSDSeq_length>580</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..580</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q450">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV
AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI
WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAAS
SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGK
HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPV
TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA
CEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQ

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="296">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="297">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>
<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="298">

<INSDSeq>
<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

<INSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="299">
<INSDSeq>

<INSDSeq_length/>

<INSDSeq_moltype/>

<INSDSeq_division/>

JNSDSeq_sequence>000</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="300">
<INSDSeq>

<INSDSeq_length>580</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..580</INSDFeature_locat

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

KINSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q450">

JNSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV
AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI,
WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAAS

SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNE
HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPV

TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTI
CEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQ



ELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="301">
  <INSDSeq>
   <INSDSeq_length>580</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..580</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q451">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV
AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI
WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAAS
SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGK
HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPV
TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA
CEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQ
ELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="302">
  <INSDSeq>
   <INSDSeq_length>580</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..580</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q452">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV
AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI
WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAAS
SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGK

ELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequen
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="301"
<INSDSeq>

<INSDSeq_length>580</INSDSeq_length
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key:

<INSDFeature_location>1..580</INSDFeature_location

<INSDFeature_quals>

<INSDQualifier>

SINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q451">

INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV
AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI
WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAAS.
SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKG
HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPV
TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA
CEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQ
ELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="302">

<INSDSeq>
<INSDSeq_length>580</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division:

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..580<INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

JINSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q452">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV
AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI

WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQR
SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGK



HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPV
TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA
CEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQ
ELHPGAARTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="303">
  <INSDSeq>
   <INSDSeq_length>580</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..580</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q453">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV
AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI
WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAAS
SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGK
HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPV
TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA
CEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQ
ELHPGAARTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="304">
  <INSDSeq>
   <INSDSeq_length>580</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..580</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q454">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV

HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFKRPHTVAPWPPAYPPV
TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA

CEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQ
ELHPGAARTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="303">

<INSDSeq>
INSDSeq_length>580</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..580</INSDFeature_loca

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

JINSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q453">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV
AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI
WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAAS

SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGK
HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPV

TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA
CEDADEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSG

HPGAARTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
</INSDSeq>

</SequenceData>

<SequenceData sequenceIDNumber="304">

<INSDSeq>
<INSDSeq_length>580</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..580</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q454">

CINSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV



AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI
WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAAS
SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGK
HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPV
TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA
CEDADEDEDDYHNPEYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQ
ELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="305">
  <INSDSeq>
   <INSDSeq_length>580</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..580</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q455">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV
AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI
WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAAS
SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGK
HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPV
TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA
CEDADEDEDDYHNPEYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQ
ELHPGAARTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="306">
  <INSDSeq>
   <INSDSeq_length>570</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..570</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q456">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>

AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDI
WGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAA
SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYP

eHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPV
TSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA
CEDADEDEDDYHNPEYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESG
ELHPGAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="305">

<INSDSeq>
<INSDSeq_length>580</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype
<INSDSeq_division>PAT</INSDSeq_division

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_location>1..580</INSDFeature_loca

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q455">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGMVKPSQTLSLTCAISGDSVSSNSV

AWNWIRQSPSRGLEWLGRTYYRSTWYNDYAVSMKSRITINPDTNKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDI
eWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMIQSPSSLSASVGDRVTITCRASQTIWSYLNWYRQRPGEAPNLLIYAAS
SLQSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGK
HLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPV

oTSYPPLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPA
CEDADEDEDDYHNPEYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQ
ELHPGAARTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="306">
<INSDSeq>

<INSDSeq_length>570</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

INSDFeature_location>1..570</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q456">

KINSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>



   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSA
AWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIW
GQGTMVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSG
RGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPS
KPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLL
PIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDY
HNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPA
ALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="307">
  <INSDSeq>
   <INSDSeq_length>577</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..577</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q457">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMEFGLSWLFLVAILKGVQCSRDYKDDDDKDIQMTQTTSSLSASLGDRVTISCRASQDISKYLN
WYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSG
KPGSGEGSTKGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTI
IKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCP
SPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYP
PLSQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDA
DEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHP
GAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="308">
  <INSDSeq>
   <INSDSeq_length>570</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..570</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q458">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNS/
AWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIW

GQGTMVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSG
RGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKH

KPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLL
PIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDY

HNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPA
REAEEVEEEGAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="307">
<INSDSeq>

<INSDSeq_length>577</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key>

<INSDFeature_ocation>1..577</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

JNSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q457">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeg sequence>GSMEFGLSWLFLVAILKGVQCSRDYKDDDDKDIQMTQTTSSLSASLGDRVTISCRASQDISKYLN
WYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSG

KPGSGEGSTKGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSE
IKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCP

SPLFPGPSKPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYP
SQPDLLPIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDA

DEDEDDYHNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHP
GAAKTEPAALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="308"
<INSDSeq>

<INSDSeq_length>570</INSDSeq_length

<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>

<INSDFeature_key>source</INSDFeature_key

NSDFeature_location>1..570</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q458">

INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>



      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSA
AWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIW
GQGTMVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSG
RGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPS
KPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLL
PIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDY
HNPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPA
ALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="309">
  <INSDSeq>
   <INSDSeq_length>493</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..493</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q459">
       
<INSDQualifier_name>organism</INSDQualifier_name>
       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>GSMEFGLSWLFLVAILKGVQCSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDG
TVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGSTSGSGKPGSGEGST
KGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSRLTIIKDNSKSQV
FLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTR
GLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRS
ADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGK
GHDGLYQGLSTATKDTYDALHMQALPPR</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
 <SequenceData sequenceIDNumber="310">
  <INSDSeq>
   <INSDSeq_length>261</INSDSeq_length>
   <INSDSeq_moltype>AA</INSDSeq_moltype>
   <INSDSeq_division>PAT</INSDSeq_division>
   <INSDSeq_feature-table>
    <INSDFeature>
     <INSDFeature_key>source</INSDFeature_key>
     <INSDFeature_location>1..261</INSDFeature_location>
     <INSDFeature_quals>
      <INSDQualifier>
       
<INSDQualifier_name>mol_type</INSDQualifier_name>
       
<INSDQualifier_value>protein</INSDQualifier_value>
      </INSDQualifier>
      <INSDQualifier id="q460">
       
<INSDQualifier_name>organism</INSDQualifier_name>

</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq_sequence>GSMALPVTALLLPLALLLHAARPDYKDDDDKQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSA
AWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIW

GQGTMVTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSG
RGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIKSRIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPS
KPFWVLVVVGGVLACYSLLVTVAFIIFWVHCHRLPGSYDSTSSDSLYPRGIQFRRPHTVAPWPPAYPPVTSYPPLSQPDLL

PIPRSPQPLGGSHRTPSSRRDSDGANSVASYENEGASGIRGAQAGWGVWGPSWTRLTPVSLPPEPACEDADEDEDDY
NPGYLVVLPDSTPATSTAAPSAPALSTPGIRDSAFSMESIDDYVNVPESGESAEASLDGSREYVNVSQELHPGAAKTEPA
ALSSQEAEEVEEEGAPDYENLQELN</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="309">
<INSDSeq>

<INSDSeq_length>493</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..493</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

INSDQualifier_name>mol_type</INSDQualifier_name>

INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>
<INSDQualifier id="q459">

<INSDQualifier_name>organism</INSDQualifier_name>

<INSDQualifier_value>synthetic

construct</INSDQualifier_value>
</INSDQualifier>

</INSDFeature_quals>

</INSDFeature>

</INSDSeq_feature-table>

INSDSeq_sequence>GSMEFGLSWLFLVAILKGVQCSRDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDG
TVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEIT
KGEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSE

FLKMNSLQTDDTAIYYCAKHYYYGGSYAMDYWGQGTSVTVLETTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTR
GLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELDIRVKFSRS

ADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGK
GHDGLYQGLSTATKDTYDALHMQALPPR</INSDSeq_sequence>

</INSDSeq>
</SequenceData>

<SequenceData sequenceIDNumber="310">
<INSDSeq>

<INSDSeq_length>261</INSDSeq_length>

<INSDSeq_moltype>AA</INSDSeq_moltype
<INSDSeq_division>PAT</INSDSeq_division>

<INSDSeq_feature-table>

<INSDFeature>
<INSDFeature_key>source</INSDFeature_key

<INSDFeature_location>1..261</INSDFeature_location>

<INSDFeature_quals>

<INSDQualifier>

<INSDQualifier_name>mol_type</INSDQualifier_name>

<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>

<INSDQualifier id="q460">

<INSDQualifier_name>organism</INSDQualifier_name>



       <INSDQualifier_value>synthetic 
construct</INSDQualifier_value>
      </INSDQualifier>
     </INSDFeature_quals>
    </INSDFeature>
   </INSDSeq_feature-table>
   
<INSDSeq_sequence>ASATMALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIR
QSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTM
VTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGT
DFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIK</INSDSeq_sequence>
  </INSDSeq>
 </SequenceData>
</ST26SequenceListing>

<INSDQualifier_value>synthetic
construct</INSDQualifier_value>

</INSDQualifier>

<INSDFeature_quals>
</INSDFeature>

</INSDSeq_feature-table>

<INSDSeq sequence>ASATMALPVTALLLPLALLLHAARPQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIR
QSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCAREVTGDLEDAFDIWGQGTM

VTVSSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSLQSGVPSRFSGRGSGT
DFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKLEIK</INSDSeq_sequence

</INSDSeq>
</SequenceData>

</ST26SequenceListing>
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