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METHODS AND COMPOSITIONS COMPRISING FUSION PROTEINS FOR IMPROVED
IMMUNOTHERAPIES

STATEMENT OF GOVERNMENT SUPPORT

This invention was made with government support under ROOHGO08171,
DE2HGOI009%, and ROICAZ 18668 awarded by the National institutes of Health and
D EAPO00S3 awarded by the Defonse Advanced Research Projects Agency. The govermment has

certain rights 1n the invention.

REFERENCE TO AN ELECTRONIC SEQUENCE LISTING
The contenis of the electronic sequence listing (NYG-LIPP-138PCT xmi; Size: 304,622

bytes; and Date of Creation: March 15, 2023) 15 herein incorporated by reference 1o its entirety.

BACKGROUND

Cellular immunotherapies with engincered autologous patient T cells redirected against a
chosen fimor antigen have yielded great efficacy against blood cancers, resulting in five
approvals for chimeric antigen receptors (CARs) by the US Food and Drug Adnunistration
{(FDA) so far®. By contrast, CAR therapy for solid tumors has shown a much lower efficacy
overall, owing to the suppression of T cell effector function i the tumor mucroenviromment. Even
for blood malignancies, with the exception of B acute lymphoblastic leukenua, most patients do
not expericnce a durable reaponsce, with resistance being primanty duc to T coll dystunction
rather than antigen loss’. Considerable efforts have been devoied to wdentilving genes and
pathways that contribute to T cell dysfunction®™. However, comprehensive, genome-wide screens
for modulators of T cell function thus far have been limited to loss-of-function screens™™,

The advances in CRISPR genome engincering have made if possible to readily knock out
cvery gene in the genome in a scalable and customizable manner. Although its large size makes it
chailenging (albeit not impossible’®) to deliver Cas9 via lentivirus to primary T cells, alternative
approaches have been developed, which rely on transient delivery of Cas9 protein” or mRNA!,
or on constitutive Cas9 expression in engineered isogenic mouse strains’. These approaches,
however, are not amenable (o gain-of-fimction screens i human cells, which require continuous
expression of the transcriptional activator that drives target gene expression.

What 1s needed 18 improved compostiions and methods for more effective

mununotherapies,
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SUMMARY OF THE INVENTION

Provided herein, 1n a first aspect, 18 a lymphocyte genetically modified to express a
clhimeric antigen receptor (CAR}. The CAR includes an antigen binding domam; &
transmembrane domain, and 2 signaling domain. In certain emboduments, at least one domain
comprises an LTBR domain. In other embodiments, at least one domain comprises a domain
fromo a geone of Table 3. Jo cortain erobodiments, the LTBR domatn 1s an LTBR miraccllular
domain, or fragment or variant thercof In certamn embodimenis, the LTBR mtracellular domain
comprises amino acids 249 to 435 of SEQ 1D NG: 2, or a fragment, deletion, or variarg thereof,
In certain embodiments, the LTBR intracelhilar domain has a deletion in at least amine acids 393
o 435,

In another embodument, the CAR includes an antigen binding domain; a transmembrane
domain; a co-stimulatory signaling domam; and a signaling domain. In certain embodiments, at
least one domam comprises an LTBR domain. In other embodiments, at least one domain
comprises a domain from a gene of Table 3. In cortain cmbodiments, the LTBR domain is an
LTBR mtracellular domain, or fragment or variant thereof. In certain embodiments, the LTBR
iiracellnlar domain compriscs aming acids 249 10 435 of SEQ 1D NQ: 2, or a fragment, deletion,
or varant thereof. In certain embodiments, the LTBR mtracellular domain has a deletion i at
least amino acids 393 to 4335,

In another aspect, a nucleic acid molecule 15 provided. The molecule includes a sequence
that encodes a chimerte antigen receptor (CAR). The CAR mcludes an antigen binding domain; a
transmombrane domain; and a signaling domain. In cortain embodiments, at lcast one domain
comprises an LTBR domain. [ other embodinents, at least one domaie comprises a domain
from a gene of Table 3. In certain embodiments, the LTBR domain is an LTBR intracellular
domain, or fragment or vanant thereof. In certain embodiments, the LTBR mntraceliular domain
comprises amino acids 249 to 435 of SEQ 1D NO: 2, or a fragment, deletion, or variant thereof.
In certain embodiments, the LTBR intracellular domain hag a deletion m at least amine acids 393
to 435, In another embodiment, the CAR includes an antigen binding domain; a transmembrane
domain; a co-stimulatory signaling domain; and a signaling domam. In certain embodiments, at
least one domam comprises an LTBR domain. In other embodunents, at least one domain
commprises a domatn from a gene of Table 3. In certain embodiments, the LTBR domain is an
LTBR mtracellular domain, or fragment or variant thereof. In certain embodiments, the LTBR
miracellular domain comprises amino acids 249 to 435 of SEQ IDNO: 2, or a fragment, deletion,
or variant thereof. In certain embodiments, the LTBR intracellular domain has a defetion in at

least amino acids 393 to 435,
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o another aspect, an expression cassette is provided that includes a nucleic acid molecule
that inciudes a sequence that encodes a chimerie antigen receptor {CAK).

In another aspeet, a method treating cancer 11 a subject i need thereof 1s provided. The
method includes administering a composition comprising a modified lvmphoeyvie as described
herein,

In another aspect, a method of treating a viral disease n a subject 1 need thercof s
provided. The method includes administering a composition comprising a modified lymphocyte

In another aspect, a method of treating an autoimonune m a subject n need thereof s
provided. The method inchudes adnumistering a composition comprising a modified lymphocyte

In another aspect, a fusion protein comprising an LTBR domain and at least one domamn
from a second protein, that is not LTBR is provided.

o another aspect, a host cell comprising a nucleic acid molecule or expression cassetie as
described berein, 15 provided.

Other aspects and advantages of the invention will be readily apparent from the following

detatled description of the invention,

BRIEF DESCRIPTION OF THE DRAWINGS

FIz. 1A - FIG. 1D show a genome-scale overexpression screen to identify genes that
boost the proliferation of primary lnman T cells. (FIG. 1A) Overview of the pooled ORY screen.
CD4" and CDR™ T cells were separately isolated from peripheral blood from three healthy donors.
The barcoded genome-scale ORF hibrary was then mitroduced inte CD3/CD28-stimulated T colls,
followed by seleciion of transduced cells. Alter 14 davs of celivre, T cells were labelled with
carboxy fluorescein suecinimidyl ester (CFSE) and restimulated to induee proliferation. By
comparing counts of specific ORF barcodes betore and after cell sorting, we identificd ORFs
cnriched in the CFSElow population. (FIG. 1B} Normalized enrichment of individual barcodes
for the indicated genes in the (D47 screen. (FIG. 1) Robust rank aggregation of genes in both
CFSE®CDA" and CFSEPYCDET T cells, based on consistent envichment of individual barcodes
for each gene. (FIG. 1D) Ennchment in individual donors and T cell populations of top-ranked
zenes (grouped by function aud relevance to T cell proliferation) selected for further study.
Neutral genes (MHC-I complex and cell-type specific differentiation markers) are inchuded for
comparison. (Gene names are colored on the basis of the differential expression in CD3/CD28-
stimulated and resting T cells {groen, vpregolated; red, downregulated, grev, no changs; black, no
expression)'h,

FIG 2A ~ FIG. 2F show overexpression of top-ranked ORFs increases the proliferation,

activation and cytokine secretion of CD47 and CD8” T cells. (FIG. 2A) CD4+ and CD8” T cells

~
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from screen-independent donors were scparately isolated and then transduced with lentiviruses
encoding top-ranked ORFs together with a selection marker. After transduction and selection, T
cells were restimulated before measurement of proliferation. expression of activation markers and
cytokine secretion. (FIG. 2B) Proliferation of T cells transduced with top-ranked geues as the
relative proliferation, which 15 defined as the ratio of stimulated cells to the corresponding
unstimulated control, normalized to tINGFR. A munimum of two donors was tosted per
overexpressed gene, in biological triplicate. Boxes show 25th-75ih percentiles with a line at the
mean; whiskers extend to maxuoum aond suntmowm values, DUPDY s also known as DMISP29.
(FIG. 20) Mean relative proliferation of ORF-transduced T cells in CD4™ and CDET T cells,
normalized to INGFR. Significant genes i both T cell subsets or enther of them are marke
(Student’s two-sided # test £ < 0.05 and false discovery rate < 0.1}, (FIG. 2D) Representative
expression of CD25 or CD154 after restimulation. The numbers on the lustograms correspond (o
the percentage of gated cells (CDETTDI34T) or the mean fluorescence intensity (MFT). Dashed
lines indicaic the gate used to enumerate CD1547 cells (CD8Y) or MFI for control (INGFR) cells.
(FIG. 25} Secrction of [L.-2 and [FNy after restinmlation, normalized to tNGFR. Only genes that
significantly increase T cell profiferation in D47, CD8&” or both T cell subsets are shown. A
munumom of two donors was tested m frplicate per gene. Boxes show 25th-75th percentiles with
a line at the mean; whiskers extend to maximum and minimum values. (FIG 2F) Intersection
between different T cell activation phenotypes that are significantly (7 <0.05) improved by a
given ORF i CD8 or (D47 T cells.

FIG. 3A - FIG. 3E show single-ccll OverCITE-seq identifics shared and distinet
transcriptional prograos that are induced by gene overexpression n T cells. (FIG. 3A)
OverCITE-seq captures overexpression (ORF) constructs, ranscriptomes, TCR elonotypes, ccll-
surface proteins and treatment hashtags in single cells. (FiG 3B) ORF assignment rate 1o resting
and CD3/CD28-stimulated T cells. (FIG. 3C) Antibody-derived tag sequencing (ADTs; right)
yields similar NGFR expression in tNGFR-ransduced T cells to flow cyiometry (left) with
{NGFR-transduced T cells. Untransduced cells (left) or cells assigned a non-tNGFR ORF (right)
are shown 1 grev, (FIG. 3D) Uniform manifold approximation and projecthion {UMAP)
representation of single-ceil transcriptonmes after unsupervised clustermg of OverCiTH-seqg-
captured ORF singlets. The insct in the top left wentifies stimolated and resting T cclls as given
by treatment hashtags. For each cluster, a subsct of the top 20 differentially expressed genes is
shown, HISTIHIEB 15 also known as H7-5 and HENTTH3C 13 also known as H3C3 (FIG. 3B ORF
prevalence 1n two representative clusters. Standardized residual values are from a chi-squared

test. ORFs of mterest are shown,
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FIG. 4A - FIG. 4K show LTBR overexpression mmproves T cell function through
activation of the canonical NF-xB pathway. (FIG. 44) Differential exprassion of genes m resting
LTBR and tINGFR (negative control} T cells. Genes lughhighted in red are those with a twofold or
greater change n expression and an adjusted P < 0.05, (F1G. 4B) Sigoificantly enriched GO
biological processes in LTBR-overexpressing T cells (p < 0.05). (FIG. 4C) Celi viability of CD8”
T colls transduced with LTBR or INGFR lentivirus, cither restimulated with CB3/CD28 for four
days or lcft unstimdated (m = 2 donors with 3 biological replicates cach). (FIG. 4Dy PD-1
expression on resting LTBR or tNGFR T cells stimulated with a 3:1 excess of CI33/C1328 beads
every three davs, for up to three rounds of consecutive stinmddation. (FIG. 48) ICAM-1 expression

{(resting) and IL-2 seorction (activated) by T cells transduced with Flag-tagged L'TBR mutants,

of ranscription factor motifs in differentially accessible chromatin (top 10 motfs from sach
comparison). (FIG. 4G) Quantification of phosphorviated RELA {(phospho-RELAY i LTBR or
NGFR T colls stimuelated with CD3/CD28 antibodics for the mdicated periods of tme. (FIG. 4H,
FIG. 41) Quantification of phosphorviated [xBa (FIG. 4H) or mature NF-xB2 (FIG. 41) in resting
or CD3/CD28-stimulated (13 min LTBR or tNGER cells. (FIG. 41} IFNy secretion by stimulated
LTBR or tNGER cells after CRISPR knockout of the mdicated genes (7= 18, 3 sgRNAsmn 2
donors in 3 biclogical replicates). IFNy quantities are normalized to corresponding non-targeting
{NT) controls {etther LTBR or iNGFR} to allow companisons of the relative effects of gene
knockout on T cell activation. (FI1G. 4K) Expression levels of core LTBR genes (n =274 genes)
m LTBR and tNGFR cclls after CRISPR knockout of RELA or RELR (normalized to non-
targeting control in LTBR cells). Boxes show 25th-75" percentiles with a line at the median;
whiskers extend to 1.5 tmes the inlerguartife range. Unpatred two-sided 1 test 7 valoes (FIG, 4C,
FIG. 4G - FIG. 4K): not significant (NS) P > 0.05, ¥ < 0.05, ¥¥£ < 0.01, ¥*¥5P <Q 0], ¥¥s¥p
<4.0001. Error bars, s.e.m.; 7 = 3 biclogical replicates, unless stated otherwise.

FIG. 5A - FIG. 81 show top-ranked genes improve antigen-specific T cell responses and
tumor kilimg. (FIG. 5A ~ FIG 5G) Co-delivery of anti-CD19 CARs and ORFs to T cells from
healthy donors. (FIG. 53A) Schematic of tricistronie vector and CAR T celf experiments. (FIG.
5B, FYG. 5C) Secrction of [FNy (FIG. 3B) and 1L-2 (FIG. 5C) after overnught co-mcubation of
CD8" T cells with Nalm6 cells at a 1.1 ratio (# = 3 biclogical replicates, representative of 2
donors). (FIG. 3D) Representative images of Nalm6 GFP” cells co-incubated for 48 b with CAR
T cells or antransduced control T cells. Scale bar, 200 pum. (FIG. 3E) Nalm6 GFP eell
proliferation (normalized total GFP per well) afler co-incubation with T cells co-expressing 19-
28z CAR and L'TBR or tNGFR (negative control) at the indicated effector-to-target ratios. (FIG.
5F) Quantification of Nalm6 GFP” clearance for T cells co-expressing 19-28z or 18-BBz CARs

5
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and top-ranked genes (1 = 3 biological replicates, representative of 2 donors), normalized 1o
INGER at an effector-to-target ratio of §.25 and after 48 h of co-incubation. (FI1G. 5G) 19-BBz
CAR T cells co-expressing LTBR or tNGFR were co-incubated at a 111 ratio with Nalm6 cells
every 3 days for up to 3 rounds of stimulation (» = 3 biological replicates). Seven days after
repeated antigen stimalation, CAR T cells were re-exposed to Nalmé cells. IFNy secretion was
measurcd afier overnight incubation. (FIG. 3H) Co-delivery of anti-CD19 CARs and ORFs to
total PBMCs from a patient with diffuse large B cell lvmphoma. Transduced T cells were
incubated alone, or co-incubated with CD19™ Nalmé or CD19 Jurkat cell lines ata 111 ratio (n =
3 biological replicates, representative of 2 paticats). Sccretion of IFNy and [L.2 was measured
after overnight incubation. For the Nalmé condition, numbers above mdicated column paws are
the fold merease m cyviokine secretion by LTBR cells over tNGFR (negative control) cells. (FIG
51) Delivery of ORFs to Vy9V52 T cells. Secretion of IFNy and IL-2 after overnight co-
meubation with the pancreatic ductal adenocarcmoma (PDAC) bine Capan-2, pro-treated with
zoledronate to boost phosphoantigen accumulation (7 = 3 biological replicates). Data arc mean +
5.2.0. whers appropriate.

FIG. 6A - FIG. 60 show design of the human ORF hibrary screen in primary T cells.
{(FI(3. 6A} Barcoded vector design for ORF overexpression. (F1G. 68) Distribution of the number
of barcodes per ORF in the Ebrary. (FIG. 6C) Vector design for quantifying the effect of different
promoters and ORF insert sizes on lentiviral transduction efficiency. EFS — elongation factor- 1o
short promoter, CMV — cvtomegalovirus promoter, PGK — phosphoglycerate kinase-1 promoier.
(FIG. 6D) Sequential gating stralogy and represeatative histograms of oolls transducced with
marker geoe rat CI2 voder dilferent promoters. (FIG. 6E) Percentage of positive cells and (FIG,
6F) mean flnorescence wtensity (MFI) of rat CD2 (fCD2) expressed from the EFS and CMV
promoters, following puromyein selection of transduced primary CD47 T cells. Each data point
dicates individual transduction ( = 3 biological replicates). Error bars are SEM. (FIG. 6G)
Distribution of ORF sizes in the genome-scale library. The size of TCRCD2 construet tested in
pancls F1G. 6E and FIG. 6F 18 marked. (FIG. 6H) Titration of CD3/CD28 antibodies. T cells were
labelled with CFSE, stimulated and incubated for 4 davs. Gate for proliferating T cells was set to
inchude cells that proliferated at least twice (third CFSE peak) (FIG. 6f) Expassion of T cells
from three healthy donors transduced with the ORF library. (FIG. 6J) Representative CFSE
profile of restimulated CD8™ and CD4" T cells before the sort. The CFSEY™ sort gate is marked.
{(FiG. 6K} Recovery of individual barcodes or corresponding ORFs 1n transduced T cells and
plasmid used for lentivirus production. Respective samples from three donors were
computationally pooled together at equal number of reads prior to counting how many barcodes
or ORFs were present with a munimurn of one read. (FIG. 6L) Diswibution of reads corresponding

6
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to ORFs of different sizes. ORFs were assigned to ten quantiles based on theiwr size, with Q1
being smallest size and Q10 being the fargest size (v = 1,161 ORFs per quaniile). Box shows 25~
73 percentile with a line at the ywedian; whiskers extend to 1.5 < interquartile
range. (F1G. 6M) Enrichment of genes in both CFSE™Y CD4" and CD8™ T cells, calculated by
cotlapsing ndividual barcodes mto corresponding genes. Signtficantly enriched genes (dogs fold
change hgher thas 0.5 and adjusted p-value lower than 0.65) arc marked i red. bomune
response genes of interest are marked. (FIG. 6N} Overlap of significantly enriched genes from
FIG. 6M in individual screen populations (CD47, CDB™) analyzed separately. (FIG. 60)
MNormalized enrichment of individual barcodes for mdicated genes in the CDR™ screen. (FIG. 67)
GO biological processes for significantly enriched genes m FIG 6M. (FIG. 64) Overlap of
significantly enriched genes with differentially expressed genes between CD3/CD2E stimulated
and naive T cells™

FIG. 7A - FIG. 71 show overexpression of select ORFs tn sereen independent dovors.
(FIG. 7A) Histograms of selected ORF expression in T cells after puromycin selection. (FIG. 7B)
Quantification of INGFR expression in ransduced CD4™ and CDE” T cells. Puromyein selection
was complete after 7 days post transduction. To maintain T cells in culture, they were
restimulated with CD3/CD28 on days 21 and 42, (F1G. 7C) Correlation between ORF sizes and
changes in proliferation relative to INGFE. Mean log fold-changes are shown. (FIG. 7D)
Proliferation of restimulated CD8 or {FIG. 7E) CD4” T cells relative to tINGFR in individual
donors {7 =3 biological replicates). Mean and SEM are shown. (FIG. 7F, FIG. 7G) Proliferation
of T cclls transduccd with ORFg that significantly mmproved T ool profiferation {sec FIG. 20)
roeasured by dilution of CellTrace Yellow. Representative CeliTrace Yelow bistograms and
fitted distributions (FIG. 7F) as well as quantifications of the proliferation index (FIG. 7G) are
shown (1 = 3 biological replicates). £ values: < (.0001, 0.0008, <0.0001, 0.011, 0.0031, 0.0007,
< 0.0001, 0.24 0.004, <0.0001, 0.58, 001, 0.0003, <0.0001, 0.036, 0.0049 (deft to rght). (FIG.
TH) Viability of ORF-transduced T celis 4 davs after CD3/CD28 restimulation. Representative
data from one donor {out of 4 donors tested) are shown (72 = 3 biclogical replicates). (F1G. 71,
FIG. 70} Cell eyele analysis of T cells stiimulated with CD3/CD28 for 24 h. Gating was performed
based on isotype and fluorescence munus one countrols. Representative gating (FIG. 71) as well as
(FIG. 71 quantification of cells in the 5-G2-M phases (for stimulated T cells) are shown (n =6
biological replicates from two donors). 2 values: 1, 0.29, 0.0065, 0.17, 0.0051, 1, 0.13, 0.55,
(0.0004, .98, 0.0088, 0.68, 0.91, 0.7, 1 {left to nght). Statistical significance for panels FIG. 7G
and FIG. 71 one way ANOV A with Dunnett’s multiple comparisons test * p <003, #% p < (.01,

#EE 0 < 0,001, ¥*¥* p < 0.0001, Error bars indicate SEM.
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FIG. 8A - FIG. 8F show functional response of ORF-overexpressing T cells. (FIG. 8A)
Quantitative expression of CD25 or CD154 following restimulation. A nunimug of two donors
was tested i friphicate per gene. Only genes that ssgmficant mnerease T cell proliteration in D47,
(8" or both T cell subsets are shown. Mean and SEM are shown. (FIG. 8B, FIG. 8O)
Senertivity to antigen dose. T cells were incubated with mdicated anti-CD3 antibody
concentrations for 24 b and the amount of scercted IFNy was quantificd. Representative dose-
response curve fitting (FIG. 8B) and 1Cse quantifications (FEG. 8C) are shown {# = 2 biclogical
replicates). (F1G. 813) Quanufication of secreted 11-2 and IFNv in T cells incubated alove or with
CD3/CD28 antibodies for 24 h. Representative data from once out of four donors (# = 3 biological
replicates} are shown. (FI1G. 8E) Multiplexed quantification of selected scoreted oviokines and
chemokines by ORF-transduced T cells after 24 b of CD3/CD2S stimulation. Means of duplicate
measurements (from independent samples) z-score normalized to INGFR are shown.

FIG. 9A - FIG. 93 show Over(CITE-seq identifies ORFs and their transcriptional effects.
(FIG. 9A) Quality parameicrs of cells as identificd by gel bead barcodes. Negative, singlets and
doubiets are assigned based on cell hashing. (FIG. 9B} Proportion of stinwlated and resting T
cells among cells assigned to each ORF. Chi-squared test p-values are shown for ORFs with
signiticantly shitted (uneven) distributions of stimulated and rested cells, (FIG. 9C) Cell-cvele
corrected scaled expression of the overexpressed gene in the celis transduced with the respective
ORF and negative control ((NGFR). Two-sided Wilcoxon test p-vahies shown above the violin
plots indicate the statistical significance of gene expression level between specific ORF and
INGFR-transdueccd T eclla. Box shows 25-75 percentile with a line at the median; whiskoers
extend 10 maximum and rouumum values. N =71 (ADA), 147 (AHCY), 196 (AHNAK), 119
{AKRIC4), 124 (ATF6OB), 179 (BATF), 137 {CALML3), 189 {CDK1), 129¢(CDK?2}, 236
(CLICT), 84 (CRLF2), 91 (CXCL1Z), 88 (CYP27A1), 129 (DBh, 26 (DCLREIB), 261
(BUPDY), 25 (FOSB), 119 (GPD1), 124 {GPN3), 199 (JFNL2), 60 (JL12B), 70 JLIRN), 1536
(ITMZ2A}, 74 (LTBR), 88 (MRPLIR), 167 (MRPLA1}, 107 (MS4A3), 69 (NFYR), 355 (NGFR),
261 (RAN), 182 (SLCI0AT), and 56 (ZNF830) smngle cells. (FIG. 9D) Expression of all ORF
genes by cells assigned each ORF. Each row 1s z-seore normahzed. (FIG. 9E) Distrbution of
mndividual ORF frequencies 1o clusters. Numbers of ORF cells and the chi-squared tost residuals
are displayed. Chi-squared test p-values mdicating whether ORF distribution n each cluster

significantly differs from overall ORF distribution are shown on top of the plot. Proportions of

stimolated and resting T cells in cach chuster are shown underncath the cluster label. (FiG. 9F,

FIG. 9G) Spearman correlations between transcriptional profiles of selected ORF cells m resting

(FIG. 9F) and stimulated (FIG. 9G) populations. (FIG. 9H) Fold change of top differentially

expressed genes between cells with the indicated ORFs n resting and stimulated T cells. For each
8
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condition, the ORFs with the strongest transcriptional changes (compared to tNGFR celis) are
shown. (FIG. 91 Differential gene expression i stimulated ORF T cells compared to resting T
cells. Genes with significant expression changes n at least one ORF are shown (DESeq? adjusted
p <0.05) For all genes, we display log: fold-change of cach ORF{stimulated) to tINGFR.
(resting), normalized to log: fold-change of iINGFR (stimulated} to tNGFR (resting). Genes of
wuerest n cach cluster are labelled. (F1G. 91 Moao TCR clonotype diversity 1o ORF eclis.

FIG. 10A —FIG. 10M show functional analysis of LVBR overexpression in T celis. (FIG
16A) LT8R expression o the indicated human primary tissues from the Genotype-Tissue
Expression {GTExX) project v&™ {# = 948 donors). Box shows 25-75 percentife with a line at the
median. (FIG. 10B) LYBR expression in peripheral blood mononuclear cells (PBMCs) from
31,021 cells from 2 donors™. Cell types indicated are derived from Harmony tSNE clustering of
single-cell ranscriptomes. (FIG. 100) Overlap between significantly upregulated genes in LTBR
cells compared to t(NGEFR cells identified i single-cell or bulk RMNA-seq. (FIG. 10D, FIG. 10E)
TCFT expression i LTBR or iNGFR transduced T cells. (FIG. 18D} Representative hustograms
of TCF1 expression and the gate for TCF1+ cells (dashed hine) are shown, as well as (FIG. 10E)
quantification of TCF1" cells (n = 3 biological replicates). (FIG. 10F - FIG. 10H) [CAM-1,
CD70, C74, and MHC-1I expression in LTBR and INGFR T cells. Representative histograms
(FIG. 10F), quantification (FIG. 10G) in # = 3 donors (CDA") or 1 = 4 donors ((D47) and time
course (F1G. 10H) of expression in LTBR and (NGFR eells after CD3/CD28 stnudation (n = 3
biological replicates). (FIG. 101) Dufferentiation phenotype of NGFR and LTBR transduced T
colls {7 = 4 donors, CD47 and CD8” separately). CM: Central momory. EM: Effector memory.

Differentistion was defined based on CD45RO and CCR7 expression (paive: CI45RO™ CCRT™,

Represcotative dot plots of T cell viability after CD3/CD2E stimulation. Viable cells are mn the
fower left quadrant. (FIG. 10K Cell viability of CD4™ T cells ransduced with LTBR or (NGFR
lentiviras, either restimulated with CD3/CD2E for four days or lefl unstimulated (7 = 2 donors
with 3 biclogical replicates each). (FIG. 16L, FIG. 10M) LTBR and tINGFR cells were stimulated
with a 3.1 exeess of CD3/CD2E beads every three davs for up to three rounds of stimulation.
Following repeated sunmulation, expression of TUM-3 and LAG-3 (FIG. 10L) was measured n
resting cells, and secretion of IFNy and IL2 (FIG. 10M) was measured in restimulated cells (n =3
biological replicates). Statistical significance for pancls FIG. 10E, FIG, 10}, and FIG. 10K two-
sided unpaired (-fest; for panel FIG. 10G: two-sided paired #test. Error bars mdicaiec SEM.

FIG. 11A - FIG. 11K show LTBR ligands and expression of LTBR via mRNA or with
deletion and pownt mutants. (FIG. 11A) IL2 secretion after 24 h stimulation with CD3/CD28
antibodies. Where indicated, recombinant soluble LTA (1 ng/mL) or LIGHT (30 ng/mL) were
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added together with CD3/CD28 antibodies. CD47 T celis from one donor were tested in triplicate.
(FIG. 11B, FIG. 110) CD4" and CD8™ T cells from two donors were co-incubated for 24 h with
CD3/CD28 antibodies or recombinant soluble LTA or LIGHT and then [L2 (F1G. 11B) and IFNy
(FIG. 11C) were measured. (n = 3 biological rephicates). (F1G. 10D, FIG. 10E) Differentiation
phenotype (FIG. 10D) or proliferation (FIG. 10E} after restimelation of (NGFR and LTBR
transduced T cells {n = 3 biological replicates) mcubated cither with 112 alone or with LTA (1}
ng/mLy or LIGHT (10 ng/ml) for the duration of culture. UM Central memory, EM: Effector
memory. Uonpaired two-sided rest p values are shown. (FIG. HIF, FIG. 111 Transient LTBR or
INGFR expression via mENA muclectection (FIG. 101F). T cells were either nucleofocted with
LTBR or INGFR mRNA {n =3 biological rephicaies), and the surface expression of LTBR (FIG.
114Gy, (NGEFR (FIG. 11H) or four genes upregidated in LTBR cells (FIG. 111) was monttored over
21 days. At each timepomt the expression of target genes was normalized to maiched INGFR
control. (F1G. 11)) Schematic representation of FLAG-tagged LTBR mutants. (FIG. 1IK) LTER
and FLAG expression in T cells transduced with LTBR mutants. Error bars indicate SEM.

FIG 12A - FIG. 121 show chromatin gecesstbility tin LTBR. T cells. (F1G. 12A) Principal
component (PC) analysis of global accessible chromatin regions of LTBR and tNGFR T ¢ells,
either resting or stimulated with CD3/CD28 for 24 h. (FIG. 12B) Differentially accessible
chromatin regions between stinmidated and resting (NGFR, stinwlated and resting LTBR, resting
LTBR and resting INGFR, and stimulated LTBR and stimulated tNGFR. Numbers of peaks
gained/lost are shown {using absolute loge fold change of 1 and adjusted p value < 0.1 as cut-off).
(FiG 12C, FIG. 12B) Changes i chromatin accossibility (FIG. 12C) for difforentially oxprossed
{adjusted p <<0.05) genss or W gene expression (FIG. 12D} for differentially accessible (adjusied
2 <0.05) regions. Two-sided r~igst p values are shown. Box shows 25-75 percentile with a line at
the median; whiskers extend to 1.5 x interquartile range. & = 614 genes (FIG. 12C) or genomic
regions (FIG. 12Dy, (FIG. 12E, FIG. 12F) Chromatin accessibility profiles at loct more (FIG.
125} or less open (FIG. 12F) i LTBR compared to tNGFR cells, resting or stimulated for 24 b
The y-axis represents normalized reads (scale: 0-860 for B47F3, 01950 for 7173, (1230 for
TRAFI, 01000 for TNFSF4, 0-300 for PDCDS, (-2350 for LAGS), (FIG. 12G) Chromatin
accessibility 1o resting or stpoulated LTBR and tINGFR celis. Each row represents a peak
significantly enriched in LTBR over matched tINGFR control (fog foid change > 1, DESeq?
adiusted p value < 0.03). Peaks were clustered using &-means clustering and selected genes
al/near peaks from gach cluster are mdicated. (F1G. 12H) Correlations for sach ATAC sample
{binlogical replicate) based on the hias-corrected deviations. (FIG 121 Top transeription factor
(TF) motifs enriched in the differentially accessible chromatin regions in resting LTBR cells
compared to resting tNGFR celis.
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FIG. 13A - FIG. 13P show proteomic and functional genomic assays of NF-kB
activation. {FIG. 13A) Phospho-RELA staining by intracelluiar flow cytometry m LTBR and
NGER eclls. Gatng for identification of phospho-RELA+ cells 1s shown. (FIG. 13B, FIG. 130}
Western blot quantification of Kev proteins in the NF-«B pathway 10 LTBR and (INGFR cells,
resting or stimudated with CD3/CD28 for 15 mun. Representative gels (FIG. 13B) or
guantification of band mtensity refative to GAPHD (F1G. 13C) are shown (n = 3 biological
replicates). Unpaired two-sided ¢ test p valucs are shows. (FIG. 13D) Representation of the LTBR
signaling pathoway. Each gene is colored based on the differential expression in L'TBR over
matched INGFR cells (CD4™ and CD8™ T cells, resting or stinwlated for 24 h). (FIG. 13E - FIG.
13G) Simultancous gene knockout via CRISPR and ORF overexpression. T cells were transduced
with a lentiviral vecior co-expressing a single guide RNA (sgRNA) and the LTBR ORF. After
fransduction, Cas8 protem was dehivered via nucleofection. (FIG. 13F) Reprosentative exprossion
of target genes in LTBR celis co-exprossing su sgRNA targeting 824, an essential component of
the MHC-I complex, or TRBC!/2, an essential component of the off TCR. (FIG. 13G)
Quantification of IFNy aficr restimulation (n = 3 sgRNAg). (FIG, 13H - FIG. 130Gy
Represgntative protein-level based quantification of gene knockout efficiency. Representative
histograms (FiG. 13H, FIG. 13, FIG, 13L) and quantification of relative expression levels of
LTA, LIGHT, and RELA (FIG. 131 FIG 13K, FI{z 13M) arc shown {z = 3 sgRNAs). Dashed

hines represent gates used to enumerate cells expressing a given protein. Representative gel (FIG.

and 2 non-targeting control sgRMNAs). (FIG. 13P) Ideatification of 274 gones identificd as
coriched in both CD47 and CD8™ T cells transduced with LTBR over maiched (NGFR conirols
(“core LTBR” genes). Error bars indicate SEM.

FIG. 14A - FIG. 14P show co-dehivery of ORFs with CD 9-targeting CARs, (F1G. 144)
Transduction efficiency of CAR+ORF lentiviral vectors or ORF alone {7 = 4 biclogical
repheates). (FIG. 148, FIG. 14C) CAR expression level as defermined by staining with anti-
mouse Fab F{ab ). Representative lustograms (FIG. 14B) and quantification of CAR expression
relative to tNGFR (FIG. 14C) 13 shown for two healthy donors and two patients with diffuse large
B cell ymphoma (DLBCL). (F1G. 14D) Expaosion curves of CAR+ORF transduced Teclis (n =
4 biclogical replicates). (FIG. 14E) LTBR expression in autologous CD14" monceytes and T
cells transduced with LTBR alone or CARALTBR. (FIG. 14F - FIG. 14]) Expression of ICAM-1
(FIG. 14F), CD70 (FIG. 14G), CD74 (FIG. 14H) and MHC-H (FIG. 14D by T celis transduced
with LTBR ORF only, CAR + LTBR or CAR +tNGFR. All data are normalized to tNGFR only
(nc CAR). Unpaired two-sided 1 test p values are shown. (FIG, 143 - FIG. 14M) Expression of
exhaustion markers PD-1 (FIG. 14]), TIM-3 (FIG. 14K), LAG-3 (FIG. 14L) and CD39 (FIG.
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14M) in CARFORY T cells. (FIG 14N) Dnfferentiation phenotype of CAR+ORF T cells. CM:
Central memory. EM: Effector memory. Differcntiation was defined based on CD45RU and
CCR7 expression (naive: CD45RO™E CCRTT, CM: CD4SROTCCRT™, EM: CDMSROT CCR7™®,
offector CD4AROMS CCRT™E (FIG. 140, FIG. 14P) Expression of activation markers {23
(FIG. 140) and CD69 (FIG. 14P) in CARAORF T cells incubated alone or with Nalmé cells for
24 h. Error bars indicate SEM. N =3 hiological replicates, undess mndicated otherwise,

FIG. 15A —FIG. 15P show top-ranked genes from the ORFE screen boost antigen-specific
T cell responses. (FIG. 134, FIG. 15B) Co-delivery of anti-CD 19 CARs and ORFs 1o T eslls
from healthy donors. (FIG. 13A) IFNy and (FIG. 13B) {12 secrciion after overnight co-
meubation of CD4™ T cells with Nalmé cells at T ratio (2 = 3 biological replicaies,
representative of two donors). (FIG. 15C, FIG. 15D) [FNy (FIG. 15C) or 1L-2 (FI{z 153D
seerction by CAR+ORF or ORF only T cells co-incubated for 24 h either alone or with Nalmé
cells. (FIG. 13E) Cytotoxicity of 19-BBz CAR T colls expressing (NGFR or LTBR ORF after co-
mcubation with Nalm6 GFP cells. (FIG. 15F) Quantification of Nalm6 clearance (relative to
Nabm6 co-incubated with untransduced T cells) for CAR+ORF or ORF alone T celis at differeont
cifector:target ratios. Unpaired two-sided -test p values: 0.011, 1.3x10—4, $0.072, 6.02, 0.021,
.52, 0.087, 1, 051 (Iett to right). (FIG 15G) Representative mmages of T cells transduced with
19-28z CAR and NGFR or LTBR, co-incubated with CD19" Nalm6 GFP celisfor48 hat {11
ratio. Scale bar: 200 um. (FIG. 15H - FIG. 15J) Repeated stimulation of CAR+ORF T cells with
Nalmé cells. IL-2 secretion (FEG. 151), or Nalmé survival (FIG. 18]}, by 19-BBz CAR LTBR or
INGFR T cclls re-chalionged with Nalmé6 after repeated stimolation with Nalm6 cells cvery three
days, for up to three rounds of stmulation. (FIG. 15K Seoretion of cytokines 112 and IFNy by
CAR/LTBR or CARANGFR T cells from two patients with BLBCL after overnight incubation
with Nalm6 target cells. Two-sided paired rtest p value 1s shown. (FIG. 15L) Representative
staining of ORF-transduced T cells endogenously expressing VyOVEZ TCR. (FIG. 15M)
Cuantification of ORF-transduced T cells expressing Vy9Va2 TCR. (FIG. 15N, FIG 150y 112
(FIG. I5N) or IFNy (FIG. 1530) secration after 24 h co-incubation of ORF transduced VyOVa2 T
cells with leukemia cell hnes. (FIG. 15P) IL2 or IFNy secretion after 24 h co-incubation of ORF
transduced Vy9V a2 T cells with BxPC3, a pavcreatic ductal adenocarcinoma cell hine. Cell Jines
in panels (FIG. 15N ~ FIG. 15P) were pre-treated with zoledronic acid prior to co-incubation.
Error bars indicate SEM. N =3 biological replicates are shown, unless indicated otherwise,

FIG. 16A — FIG 16F show Top-ranked genes improve antigen-specific CAR T cel
responses in sohid tumor. (FIG. 16A) Codelivery of anti-mesothelin CARs and ORFsto T cells
from healthy dovors. (FIG. 16B - FIG. 160 Secretion of cvickines IFNy and [L.2 by CD4+ and
D&+ T colls co-transduced with anti-mesothelin CARs and ORF, after an overnight ¢o-
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meubation with a mesothelin-hugh ccll hine Capan-2 (FIG. 16B, FIG. 16C) or mesothelin-low cell
ling BxPC3 (FIG. 16D). No specific cytoking seeretion was observed m T cells incubated alone.
N =3 biological replicates. Dashed hine indicated the level of cviokine secretion m regular CAR
T cells (ie., co-expressing INGFR). (F1G. 16K, FIG. 16F) Killing of GFP+ mesotbehin-high
Capan-2 or mesothelin-low BxPC3 afler co-incubation with enginsered CAR Teells at 1.2 T cell
to cancer cell ratio for 48 b. Caocer cell kihing was normalized by dividing the micgrated GFP
signal in wells containing regular CAR T cells (i.e. co~expressing tINGFR) by the integrated GFP
signal in specified samples. Ratio above one indicates higher killing, i.¢. lower GFP signal in
specified samples {and thus lower number of cancer cells) than n matehed CAR control {CAR +
NGER}. WT or no CAR = untransduced T cells.

FIG 17A —FIG. 17D show Top-ranked genes improve antigen-specific TCR T cell
responses in sohd tumor. (FIG. 17A) Codelivery of anti-NY-ESO-1 TCR and ORFs to T cells
froro heslthy dovors. (FIG. 178, FIG. 17C) Secretion of eytokines TNy and {L-2 by CD8+ T
cells co-transduced with anti-NY-ESC-1 TCR and ORF, after an overmight coincubation with a
melanoma cell line A375. No specitic cviokine seeretion was observed in T cells incubated alone.
N = 3 biclogical replicates. Prashed line indicated the level of eytokine secretion in regular TCR
Teells (e, co-expressing INGFR). (FIG. 17E, FIG 17F) Killing of GFP+ A375 celis co-
mncubation with engineered TCR T cells at 1:1 T cell to cancer cell ratio for 48 h. Cancer cell
killing was normalized by dividing the miegrated GFP signal in wells containing only A375 cells
but no T cells by the integrated GFP signal in specified samples. No TCR = untransduced T cells.

FIG. 18A - FIG. 18G provide an ovorview of OverCITE-scq.

FIG. 19 s a bisting of the cluucal tials relating Lo chimeric antigeo receplors avaiiable on
clinicalirials. gov.

FIG. 2015 a hsting of the clinical tnials relatmg to T cell receptors avalable on
clinicaltrials. gov.

FIG. 21A - FIG. 21N show msertion of the ntracellular domain of LTBR mto the CAR
signaling domains results in superior efficacy. (FIG. 21A) Schematic represantation of anti-CEB19
CARs utilizing the CDZ38 costimulatory domain. (FIG. 218) Schematic representation of anti-
U319 CARs utdizing the 41-BB costimudatory domain. (FIG. 21, FIG. 211 Surface expression
of the CAR in T cells transduced with the constructs shown in FIG. 21A and FIG. 218,
respectively. No CAR indicates untransduced T cells. (FIG. 21E, FIG, 21F) Expression of LTBR-
mduced genes C54 (also known as [ICAM-1) and CD74 m resting T cells transduced with
construets shown in FIG. 21A and FIG. 218, respectively. Surface expression was normalized to
the matched control {CAR T cells co-expressing INGFRY. N = 2 mndividually ransduced samples
{(CD4+ and CD8+ T cells). (FIG. 216G, FIG. 21H) Enfferentiation of T cells transduced with
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constructs shown in FIG. 21A and FIG. 218, respectively (natve: CD43RO- CCR7+, central
memory {CM CD43R0O+ CORT+, effector memory [EM| CD4SRO+ CCRY- effectorn:
CD4SRO- CCR7-). (FIG. 2H - FIG. 21L) Secretion of eytokines IFNy and 1L2 by CE4d+ and
CO8+ T cells transduced with constructs shown i FIG. 21A and FIG. 218, respectively, after an
overnight co~incubation with a CDI9+ leukemia cell line Nalmé6. No specific oytokine secretion
was observed in T cclls mcubated slonc. NV =3 biological replicates. Dashed line tndicated the
fevel of cytokine scorction 1 regudar CAR T cells (e, co-gupressing iINGFR). (FIG. 21M, FIG.
21Ny Killing of GFP+ CD 19+ leukenua cell Jine Nalm6 after co-incubation with engineered CAR
T cells at high (1:2 T cell to cancer cell ratio) or low ¢ 1:8 T cell {o cancer celi ratio) for 48 h or 96
h. Cancer cell kithing was normalized by dividing the integraied GFP signal in wells conlaining
regular CAR T cells (1.e. coexpressing tINGEFR)} by the integrated GFP signal in specified samples.
Ratio above one indicates higher killing, 1.. Jower GFP signal s specified samples (and thus
lower number of Nalmé cancer cells) than 1o matched CAR control (CAR +tNGFR)Y, WT or no
CAR = untransduced T cells.

FIG. 22A - FIG. 22C show L'TBR potentiates the activity of g st generation CAR. (FIG.
22A) Schematic representation of anti-CD19 CARs (generation 0 — no signaling domains, 1st
generation — only CD3z, 2nd generation — 4-1BB and CD32) co~expressed together with iINGFR
(negative control) or LTBR. (FIG. 228, FIG. 22C) Secretion of cytokines IFNy and L2 by CD4+
and CD8+ T cells transduced constructs shown n FIG. 22A after an overmight co-incubation with
a CD19+ leukenua cell line Nalm6. No specific cytokine secretion was shserved in T cells
incubated alone. & = 3 biological replicates. Dashed line indicated the lovel of eviokine scerction
in regular 2™ generation CAR T cells (e, co-expressing INGFR), WT — untransduced T cells.

FIG. 23A -~ FIG. 238 show extracelinlar LTBR potentiaies T cell function when fused to
the stalk, transmembrane and signaling domains of a 2nd generation CAR. {FIG. 23A) Schematic
representation of constructs tested. (FIG. 23B) Secretion of evtokines [FNy and IL2 by CD4+ and
COB+ T cells transduced constructs shown in FIG. 23A after an overnight co-incubation with
CD3 and CD2¢% antibodics. No specific evtokine secretion was observed in T cells incubated
alone. NV = 2 biological replicates. Dashed hine (where applicable) shows cvtoking seerstion n
untransduced (WT — wild tvpe) T cells.

FIG. 24A — FIG. 24E CARs with only the intracellular LTBR signaling domain boost T
cell response to TCR stimulation and activaie the NFxB pathoway. (FIG. 24A) Schematic
representation of CAR consiructs composed of the antigen targeting maoiety, a stalk (CD8 or
CD28), a transmembrane domain derived cither from the same protein ag the stalk or from LTBR,
and the intracelular domain of LTBR. (FIG. 24B) Schematic representation of 2nd generation
CARs or CARs lacking any signaling domain, co-expressed with INGFR (negative control) or

14



10

15

20

25

30

WO 2023/178187 PCT/US2023/064452

LTBR. (F1G. 24C) Secretion of eytokines IFNy and IL2 by CD4+ and CD8+ T cells transduced
constructs shown in FIG. 24A and FIG. 24B after an overnight co-incubation with CD3 and
D28 antibodies. No specific eviokine secretion was observed in T cells incubated alone. N =13
biological replicates. Dashed line (where applicable) shows cytokine secretion in T cells
expressing only the anti-CD19 targeting motetly but no signaling domains (19-CDE + INGFR).
WT — untrassduced (wild-type) cells. (FIG. 241D Expression of CD74 cither on rosting T eclis or
T cells co-incubated with CD19+ target cells overnight. Dashed lines show CD74 expression in T
cells expressing only the anu-CID 19 targeting motety but no signaling domains (19-CH8 +
INGFR) — incubated alone or with target cells. WT ~ untransduced (wild-type) celis.

FIG. 25A —FIG. 25C show schematic representations of incorporating LTBR mito the
TCR complex. (FIG. 25A) of TCR designs; (FIG. 25A) y§TCR designs; (FIG. 254) ofiT cell co-
recepior designs.

FIG. 26A — FYG. 26K show LTBR co-delivery tmproves antitumor sctivity of B7-H3
CAR T eells. FIG. 26A shows differentiation of transduced and untransduced T cells (naive:
CI345RO- CCR7+, central memory: CIMIRO+ CCRTH, effector memory: CD43RO+ CCR7-,
effector: CD45RO- CCR7-). Expression of surface markers CD34 (FIG. 268} and CD74 (FIG.
26C). n =3, Secretion of IFNy (FIG. 268) or IL2 (FIG. 26E) after overnight co-incubation of
engineered T cells with B7-H3+ celi tines BT12, BT16 and A375, and a B7-H3"™5¢ celi line
Nalm6. # =3, Killing of GFP+ B7-H3+ cell lines BT 12, BT16 and A375 (FIG. 26F) or GFP+
B7-H3"80 o] Hine Nalm6 (FIG. 26G) after co-incubation with engineered CAR Teellsat 2:1 T
cell to cancer cell ratio. FIG. 26H — FIG. 26K show i vivo testing of B7-H3 CAR T cells in N3G
mice implanted with A373 cells in the left flank. Due to the aggressive tumor growth in the
majornity of animals, the experiment was ternunated on day 25 (FIG, 26H) Experimental design.
On day 13 post tumor inoculation, tumor volume was measured using calipers, Based on the
tumor burden, mice were staged into five groups (n = 4-3 mice per group} so that there wag no
differsnce in median burden between groups. Afler staging, muce were tujected with 11 nux of
human UD4 and CD8 T gells, cither antransduced or transduced with B7-H3 CAR and control
gone INGFR or LTBR. High dose = 5 gulhion T cells per mouse; fow dose = 1 pullion T cells per
mouse. (FIG. 261) Body weight changes after tumor implantation. (FIG. 261} Mean tumor size
per group. Mice were removed from the study and euthanized once the twmor exceeded 200 mm®
volume or at veterinarian’'s, blinded 1o the study design. disceretion. (FIG. 26K) Tumor size in
mdividual nmice.

FIG. 27A ~ FIG. 276 show CAR fusions with truncated LTBR mtracellular tall. (FIG.
274) Literature-based annotation of the funciional elements within the LTBR signaling tail.

Numbers judicate amino acid numbering as per hitps:/www. aniprot.orgfuniprotkb/P36941 . (FIG,
15
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278) Schematic depicting fusion of LTBR intracellular ail to the C-terminus of a 19-28-z CAR.
For ¥ 1-V9 variants of the iniracellular tail, dashed hines indicate which part of L'TBR protein was
mchided in the fusion with 3 CAR. All sequences (amino acid and protein) are histed in the
sequence histing. (FIG. 27C) Surface expression of 19-28-2z CAR n transduced T cells. (FIG.
270 Differentiation of transduced and untransduced T cells (natve: CD43R0O- CCRT+, central
memory: CD4SRO~+ CCR7+, effector oomory: CIMSRO+ CCRT-, offector: C4SRO- CCRT-).
(FIG. 27E) Intracellular/nuclear expression of TCFI. The relative levels of TCFT were
normalized to the sigral in 19-28-7 + INGFR CAR T cells. (FIG. 27F) Surface expression of
C154 and D74, normalized to the signal in 19-28-7z +INGFR CAR T eelis. (FIG. 274)
Seeretion of 1L2 and IFNy cytokines upon overnight co-incubation of anti-CD19 CAR T cells
with CD19+ leukemia cells Malm6. Absolute quantiites of secreled cytokines were normalized to
the quantity secreted by 19-28-z + INGFR CAR T cells.

FIG. 28A — FIG. 28N show LTBR signaling tail fusion to a mesothelin targeting CARL
(FIG. 28A) Construect designa. (FIG. 28B) CAR surface expression on transduced T cells. (F1G.
28C) CAR T cell proliferation in response to antigenic stimulation. T cells were isolated,
transduced with lentiviras and selected. 14 davs after isolation CAR T cells were co-incubated
with mesothelint+ PDAC cell line Capan-2 at 11 ratio (n = 3). T cells were periodically counted
and split to adiust to a 0.3 x 10° cell/mL density. (FIG. 28D) Killing of GFP+ mesothelin+
Capan-2 cell lve after co-incubation with engineered CAR T cells at 1:4 T cell to cancer cell
ratio. (FiG. 28E) Cvickine scerction after 24 h co-incubation of enginecred CAR T cells with
sonesothelut Capan-2 cell Line. (FIG. 28F) Surface expression of CD54 and CD74 on engineered
CD4 and CDE T cells. Median fluorescence intensity of staining for cach sample was z-score
normalized by subtraction to the median fluorescence mtensity of the corresponding control
(either Meso-BB-z or Meso-28-z) and divided by the standard deviation of the sample group.
(FIG. 28G) Intracellular expression of TCF1 in engineered T cells. Median fluorescence intensity
of staming for cach saniple was z-score normalized by subtraction to the moedian fluorescencs
mtenaity of the corresponding control (either Meso-BB-z or Meso-28-2) and divided by the
standard deviation of the sample group. (FIG. 28H) Cyiokine seeretion after 24 h co-tncubation
of engineered CAR T cells pan-T cell stimulation using CD3/CD28. (FIG. 281) Schematic
depicting sequential co~-transduction of T cells with two lentiviral particles, one encoding a
mesothelin targeting CAR and the other a natural full length LTBR or a fusion of LTBR
miracellnlar domam with a CAR. (FIG. 287 CAR surface expression on sequentially transduced
Teells. (FEG. 28K) LTBR surface expression on sequentially transduced T cells (FIG. 28L)
Surface expression of CD34 and CD74 on sequentially transduced CD4 and CDB T cells,
normalized to corresponding untransduced T cells. (FIG. 28M, FIG. 28N) IFNy {(FIG. 28M) or
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[L2 (FIG. 28N} secretion afler 24 b co-inenbation of sequentiaily transduced CAR T cells with
mesotheim+ Capan-2Z cell Hine.

FIG. 29A — FIG. 291 show LTBR signahing taid fusion to the members of the TCR-CD3
complex. (F1G. 294) Counstruct designs for TCR fusions. (FIG. 29B) TCR surface expression on
transduced T cells. (F1G. 29C) Surface expression of D34 and CD74 on transduced T eells,
(FI1G. 2903) Cytokine scerction upon 24 b co-incubation of engineered T cells with NY-ESO-1+
melanoma line A375. (FIG. 29E) Construct designs for UD3 fusions. (FIG. 29F) Schematic
depiction of sequential transduction of T cells with lentiviral particles encoding an NY-ESG-1
TCR and CD3 gencs, natural or tused on the C-terminus with the LTBR signaling tail. (FIG.
29G) TCR surface expression on sequentially transduced T cells. (FIG. 29H) Surface expression
of C1354 and CD74 on sequentially transduced T celis. (FIG. 2913 Cyvitokine secretion upon 24 h
co~incubation of sequentially transduced T cells with NY-ESO-1+ melanoma line A375.

FIG. 30A — FYG. 30G show LTBR signaling tai fusion to the members of the CDR
complex. (FIG. 30A) Construct designs for CD8 fusions. (FIG. 30B) Schematic depiction of
sequential wransduction of T cclls with an NY-ES50-1 TCR and CD4% genes, natural or fused with
the LTBR miracellular tail. (F1G. 30C, FIG. 30D) Surface cxpression of CD54 (FIG 30C) and
CD74 (FIG. 30D) on transduced T cells. (FIG. 30E) Intracetiular expression of TCFI m
transduced T cells. (FIG. 30F) Cytokine secretion upon 24 h co-incubation of engineered T cells
with HLA-AZ2+ cell hine HEK293T pulsed with indicated concentration of the NY-ESO-1 derived
peptide epitope. (FIG. 30G) Antigen sensitivity of engineered T cells calculated based on the
sigmoidal fithng of the fovels of the indicated eytokine scerction as a fanction of peptide
conceniraiion. MFI — median Juorescence niensily.

FiG. 31 shows ORF library vector engineering. Lentivinis encoding puromycin resistance
and a barcoded ORF bibrary {(as indicated) was produced o HEK 2937 cells, concentrated and
used to transduce activated T cells. Two days after transduction, engineered T cells from cach
condition were split and one set was selected with puromvein while the other was treated with
vehicle, After a two-day selection, T cells were counted and transduction efficiency was
determined by dividing the live cell number n the condition treated with puromvem to the
matched, untreated countrol. Dashed line indicates survival of uniransduced T cells treated with

PUTOmYVCH.

DETAILED DESCRIPTION OF THE INVENTION
The engineering of autologous patient T celis for adoptive cell therapies has
revolutionized the treatment of several types of cancer'. However, further improvements are
needed o mncrease response and cure rates. Provided heremn are modified T cells that include
17

PCT/US2023/064452



10

15

20

25

30

35

WO 2023/178187 PCT/US2023/064452

nucleie actds encoding fusion protems that include LTBR, or domains thereof. When
overexpressed in T cells, LTBR mduced profound transcriptional and epigenomic remodeling,
leadmg to mercased T cell effector functions and resistance to exhaustion in chronic stimulation
settings through constitutive activation of the canomical NF-«B pathway. £78¥ and other highly
ranked genes improved the antigen-specific responses of chimeric antigen receptor T cells and vd
T cells, highlighting their potential for firture cancer-agnostic therapics®. We provide miproved
CAR, TCR and related T cell therapies for treatment of cancer and other diseases.

Unless defined otherwise 1n this specification, technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the art to which this
wmveniion belongs and by reference to published texts, which provide one skilled in the art with a
general guide to many of the terms used in the present application.

As used throughout thas specification and the claims, the terms “comprising”,
“contarning”, “including”, and s variants are mclusive of other components, clements, micgers,
steps and the bke. Converscly, the term “consisting” and s variants are exclusive of other
components, clements, integers, steps and the like,

1t is to be noted that the term “2” or “an”, refers to ong or more, for example, “T cell”, is
understood o represent one or more T cell(s). As such, the terms “a” {or “an”), “one or more,”
and “at least one™ is used interchangeably herein.

As used herem, the term “about” means a vanabibity of plus or muanus 10% from the
reference given, undess otherwise specified.

Fuarthermore, “and/or” where usod horein 15 to be taken as specific disclosure of cach of
the two speciiited features or components with or without the otber. Thus, the tere “and/or” as

ua

used in a phrase such as “A and/or B” heretn i3 intended to mehude “A and B, "A or B "A”
{alone), and “B” (alone). Likewise, the term “and/or” as used m a phrase such as A, B, and/or C7
is intended to encompass cach of the following aspects: A, B, and C, A B or C; A or C, A or B,
Bor T Aand C; A and B: B and C: A {(alone}, B (alone); and C (alone).

The term “nucleic acid” or “polvnucicotide™ refers to deonyribonucleic acids (BNAY or
ribonucleic acids (RNA) and polymers thereof i either single- or double-stranded form. Unless
specifically bouted, the term encompasses nucleic acids contaming koown analogues of natural
nucleotides that have simiar binding properiies as the reference nucleic acid and are metabolized
i a manser similar to natrally occurring nucleotides. Uniess otherwise tndicated, a particular
nucleic acid sequence also impliciily encompasses conservatively modified variangs thereof (e g,
degenerate codon substitutions), alicles, orthologs, SNPs, and complementary sequences as well
as the sequence explicitly indicated. Specifically, degenerate codon substitutions may be achieved
by generating sequences in which the third position of one or more selected {or all) codons is
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substituted with mixed-base and/or deoxyinosing residues (Batzer ot al., Nucleic Acid Res.
193081 (1991} Chisuka et al, J. Biol. Chem. 260:2605-2608 (19835}, and Rossalim et af., Mol
Cell. Probes §:91-98 (1994}

The terms “nucleic acid sequence,” “nucleotide sequence,” or “polvnucicotide sequence”
are used misrchangeably and refer to a contiguous nuclete acid sequence. The sequence can be
cither single stranded or double stranded DNA or RNA, ¢.g., an mRNA,

MNucleic acids deseribed herein can be cloned using rostine molecular biclogy technigues,
or generated do novo by DNA synthesis, which can be performed using routing procedures by
service companies having business in the ficld of DNA synthesis and/or molecular cloning (¢.g.
GeneArt, GenSenipt, Life Technologies, Ewofing). The nucleie acid sequences encoding aspects
of a CRISPR-Cas editing systom described herein are assembled and placed into any saitabie
genetic element, ¢.g., naked DNA| phage, transposon, cosnud, episome, efe., which transters the
sequences carried thereon to a bost cell, e.g., for generating non-viral delivery svstems {e.g.,
RNA-based svstems, naked DNA, or the like}, or for generating viral vectors in a packaging host
cell, and/or for delivery to a host cells 1n a subject. In one embodiment, the genetic clement is a
vector. In one embodiment, the genetic element 1s a plasnud. The methods used to make such
engmeered constructs are known to those with skall in nuclee acid mampulation and include
genetic engineering, recombinant enginecring, and synthetic technigues. See, ¢.g., Green and
Sambrook, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring
Harbor, NY {2012).

“Variants” of proteins or poptides as defined in the context of the present invention may
be generated, having so amuno acid sequence which differs from the original sequence 1 one or
more mtationd{s}, such as one or more substitited, inserted and/or deleted aminoe acid(s).
Preferably, these fragments and/or variants have the same biological function or specific activity
compared to the full-length native protein, ¢.g., its specific inhibitory property. “Variants” of
profeins or peptides as defined in the context of the present mvention may comprise conservative
amino acid substitution(s} compared to their native, Le., non-mutated physiological, sequence.
Substitutions i which amino acids, which originate from the same class, are exchanged for one
another are called conservative substitutions. fn particular, these are amino acids having aliphatic
side chains, positively or negatively charged side chains, aromatic groups in the side chains or
amino acids, the side chaions of which can enter into hydrogen bouds, ¢.2., side chains which have
a hydroxyl function. This means that ¢.g., an amino acid having a polar side c¢hain 1s replaced by
another amino acid having a likewise polar side chain, or, for example, an anuno acid
characterized by a hydrophobic side chain is substituted by another amino acid having a likewise
hydrophobic side chamn (e.g., serine (threonine) by threonine (serine) or leucine (1soleucine) by
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soleucine (feucing)). Insertions and substitutions are possible, in particular, at those sequence
positions which cause no modification to the three-dimensional structure or do not affect the
hindmng region. Modifications to a three-dimensional structure by insertion(s) or deletion(s) can
casily be deterouned e.g., using CD spectra (cireular dichroism spectra) (Urry, 1985, Absorption,
Circular Dichroism and ORD of Polypeptides, in: Modern Physical Methods in Biochemistry,
Neuberger ot al. (cd.). Elsevier, Amsterdam). A variant may also mehude a non-natural amino
acid.

A “variant” of a protein or peptide may have at least 70%, 75%, 80%, 83%, 90%, 93%,
98% or 99% amino acid identity over a streteh of 10, 20, 36, 50, 75, 100 or more anuno acids of
such protein or peptide, or over the full length of the proten or peptide.

The term “gene” can refer to a segment of DNA imvolved in producing or encoding a
polypeptide cham. It may include regions preceding and following the coding region (leader and
trailer) as well as intervening sequences (mntrons) between mdividual coding segments {exons),

As used herein, the terms “coding region” and “region encoding” and grammatical
variants thercof, refer 1o an open reading frame (ORF) 1n a polvoucicotide that upon ¢xpression
vields a polypeptide or protein.

“Polypeptide,” “peptide,” and “protein” are used miterchangeably heremtoreferfoa
polvmer of amino acid residues. As used herein, the terms encorapass amino acid chains of any
length, nclading full-length proteins, wherein the amino acid residues are hinked by covalent
peptide bonds.

The term “domain™ refors to a rogion of the protein’s polypeptide chain that is sclf-
stabilizing and that folds mdependenily {rom the rest of the protewn. The protein domamn peed sot
be dentical to the native protein from which it is derived, but may be a variant thereot, inchuding
a varignt that has a deletion. truncation, ¢ic.

The term “encoding” refers to the nherent property of specific sequences of nucleotides
i a polynuelectide, such as a gene, a ¢cINA| or an mRNA | to serve as templates for synthesis of
other polymers and macromolecules in biological processes having esther a defined sequence of
nucleotides (Le., fRNA, I(RNA, and mRNA) or a defined sequence of amino acids and the
biological propertics resulting thercfrom. Thus, a gene, cDNA, or RNA, encodes a protein of
transcription and translation of mRNA corresponding to that gene produoces the protein in a cell or
other biological svstem. Both the coding strand, the mucleotide sequence of which is wdentical to
the mRNA sequence and is asoally provided in sequence histings, and the non-coding strand, used
as the template for transcription of a gene or ¢DNA | can be referred fo as encoding the protem or

other product of that gene or ¢cDNA
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LUnless otherwise specified, a “nucleic acid sequence encoding an amino acid scquence”
ucludes all nucleic acid sequences that are degenerate versions of cach other and that cncode the
same amino acid scquence. A nucleie acid sequence that encodes a protein or an RNA may also
mehide introns to the extent that the nucleotide sequence encoding the protein may in some
version contain an intron{s).

The torm “oxpression” ts used herein i tts broadest meaning and comprises the
production of RNA, of protein, or of both RNA and protein. Expression may be transient or may
be stable.

The terms “expressing” and “overexpression refer {o moreasing the expression of a gene
or protein. The terms refer (0 an merease in expression, for example, in merease i the amount of
mRNA or protein expressed in a T cell, other fymphocvte or host cell, of at least 10%, as
comparsd to a reference control level, or an merease of least about 20%, or at least about 30%, or
at least about 40%, or at least about 50%, or at least about 60%, or at least about 70%, or at least
about 0%, or at least about 90%, or at loast about 100%, or at least about 200%, or at least about
300% or at least about 400%. Various methods for expression and/or overexpression are known
to those of skill in the art, and include, but arc not imited to, stably or ransiently introducing a
exogenous polymucleotide encoding a fusion protein, TCR, or CAR o be expressed and/or
overexpressed in the cell or inducing expression or overexpression of an endogenous gene
encoding the protein in the cell.

The term “autologous” refers to any material derived from the same subject to whom 1t i
later to be re-introdaced.

The term “exogenous” refers o any materal wiroduced from or produced outside an
organism, cell, tissue or sysient.

The term “expression vector” refers to a vector comprising a recombinant polynucleotide
comprising expression control sequences operatively linked to a nucleotide sequence to be
expressed. An expression vector comprises sufficient cis-acting elements for expression; other
clements for expression can be supplied by the host cell or in an 10 vitro expression system.
Expression vectors inclade all those known m the art, such as cosmids, plasmids {e.g., naked or
comtatned o liposomes) and viruses (e.g., lentiviruses, retroviruses, adenoviruses, and adeno-
associated vinuses) that mcorporate the recombinant polvnucleotide.

As used herein, an “expression cassette” refers to a nucleic acid molecule which encodes
one or more ORFs or genes, ¢.g., an effector-enhancing gene, or a CAR or TCR or component
thercof. An expression cassetie also containg a promoter and may contain additional regulatory
clemenis that control expression of one or more elements of a gene editing system in a host cell.
In one embodiment, the expression cassette may be packaged into the capaid of a viral vector
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{(¢.g., a viral particle). In one embodiment, such an expression cassette for generating a viral
vector as described herein s flanked by packaging signals of the viral genome and other
expression control sequences such as those described herein

The term “regulatory element” or “regulatory sequence” refers to expression control
sequences which are contiguous with the nucleic acid sequence of mterest and expression conirol
scquences that act m trans or at a distance {o control the vucleie acid sequence of nterest. As
described herein, regulatory cloments comprise but are not Linited to: promoter; enhancer;
franscription factor; franscription terrainator; efficient RNA processing signals such as splicing
and polvadenviation signals (polvA); sequences that stabilize cvioplasmic mRNA, for exampie
Woodchuck Hepatins Virus (WHP) Postiranseriptional Regulatory Flement (WPRE); sequences
that enhance translation efficiency (i.¢ , Kozak consensus sequence); sequences that enhance
protemn stability, and when desired, sequences that enhance seeretion of the encoded product.
Also, see Goeddel; Gene Expression Techuology: Methods in Enzymology 185, Acadernie Press,
San Diego, CA {1990). Regulatory sequences nclade those which direct constitutive expression
of a mucleic acid sequence it many types of target cell and those which direct expression of the
aucleic acid sequence only in cortain target colis (c.g., tissuc-specific regulatory sequences).

A “promoter” 1s defined as one or more a mucleic acid control sequences that direct
transcription of a nucleic acid. As used herein, a promoter includes necessary nucleic acid
sequences near the start site of ranscription, such as, n the case of a polymerase H type
promoter, a TATA element. A promoter also optionally includes distal enhancer or repressor
clements, which ean be located as much as soveral thousand base pairs from the start site of
transcription. The teom “constitutive” when referring o a promaoter specifies a nucleotide
sequence which, when operably linked with a polynucleotide which encodes or specifics a gene
product, causes the gene product to be produced mn a cell under most or all physiological
conditions of the cell. The term “inducible” or “regulatable™ when referring o a promoter
specifies a nucleotide sequence which, when operably hinked with a polyvnucleotide which
encodes or spectfies a gone product, causes the gene product to be produced in a cell substantially
only when an inducer which corresponds to the promoter s present in the cell. In certain
cmbodiments, the inducible promoter 1s activated m response to T coll stunulation. In certamn
cmbodiments, the promoter 1s an NFAT, AP1, NF«B, or IRF4 promoter. The term “tissug-
specific” when referring to a promoter specifics a nucleotide sequence which, when operably
linked with a polynuacieotide encodes or specified by a gene, causes the gene product (o be
produced in a cell substantially only if the cell 1s a cell of the tissus type corresponding to the
promoter. Additional promoter elements, ¢.g., enhancers, regulaie the frequency of transceriptional
wutiation. Typically, these are located in the region 30-110 bp upstream of the start site, although
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a number of promoters have been shown to contain functional elements downsiream of the start
site as well. The spacing between promater elements frequently is flexable, so that promoter
function 1s preserved when elements are wmverted or moved selative to one another. In the
thymidine kinase (tk) promoter, the spacing between promoter elements can be increased 1o 50 bp
apart before activity begins to decline. Depending on the promoter, it appears that individual
clerpents can function cither cooperatively or mndependently to activate transcription. Excraplary
promoters include the CMV IE gene, EF-la., ubiquitin C, or phosphoglycerokinase {PGK)
promoters.

The term “operably linked” refers to functional linkage between one or more regulatory
sequences and a heterologous nucleie acid sequence resulting mn expression of the latter. For
example, a first nucleie acid sequence is operably hinked with a second nucleic acid sequence
when the first nucleic acid sequenes 1s placed in a functional relationship with the second nucleic
acid sequence. For instance, a promoter 1s operably linked to a coding sequence if the promoter
affeocts the transcription or expression of the coding sequence. Oporably linked DNA scquences
can be contiguous with cach other and, where necessary to join two protein coding regions, are in
the same reading frame.

The term “lentivirus” refers to a genus of the Retrovinidae fanuly. Lentiviruses are unigue
among the retroviruses in being able to infect non-dividing cells; they can deliver a significant
amount of genetic information into the DNA of the host cell, so they are one of the most efficient
methods of 2 gene delivery vector. HIV, 51V, and FIV are all examples of lentiviruses.

In cortain cmbodiments, one or more gones are encoded by a nacleic acid scquence that is
delivered o a host cell by a vector or 2 viral vecior, of which maoy are knows and available 1o
the art. In one embodiment, provided is a vector comprising an expression cassetie as described
herein. In one embodunent, a vector 18 a non-viral vector. In another enmbodiment, a vector is a
viral vector. A “viral vector” refers to a synthetic or artificial viral particle in which an expression
cassette contaimng a nucleie acid sequence of interest 1s packaged wn a viral capsid or envelope.
Examples of viral vectors include but are not imited to lentivirus, adenoviruses, retroviruses {y-
retroviruses and lenfiviruses}, poxviruses, adeno~-associated virases (AAV ), baculoviruses,
herpes simplex viruses. In one embodiment, the viral vector 1s replication defective. A
“replication-detective virus” refers to a viral vector, wherein any viral genomic sequenees also
packaged within the viral capsid or envelope are replication-deticient, 7.e., they cannot gencrate
progeny virons but relain the ability to mfect cells.

The term “lentiviral vector” refors o a vectar devived from at least a portion of a
lentivires genome, including especially a self-nactivating lentiviral vector as provided in Milone
etal., Mol. Ther, 17(8): 1453-1464 (2009}, Other examples of lentivirus veciors that may be used
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in the clinic, nclude but are not limited o, e.g., the LENTIVECTOR® gene delivery technology
from Oxford BioMedica, the LENTIMAX ™ vecior sysiem from Lentigen and the fike.
Nonclimcal types of lentiviral vectors are also avalable and would be known to one skilled 1n the
art.

Provided herein, 1n one aspeet, 18 an engineered lentiviral vector comprising the sequence
of SEQ 1D NO: 132, or a sequence sharing at feast 90% deontity with SEQ 1D NU: 132, In cortamn
embodiments, the scquence shares at least 50%, 919, 92%, 93%, 94%, 95%, 06%, 97%, 98%, or
99% 1dentity with 3EQ [Dy NO: 132, The engineered vector 15 useful for, inter alia, the ORF
screens described herein. In cortain emboduments, an open reading frame (ORF) for a gene of
wierest 18 nserted within the vector segquence. In certain embodiments, a barcods 1s inserted
within the vector sequence. SEQ 1D NO: 133 provides an exemplary embodiment i which
various primer binding sites, meganuclease recognition sites for restriction digests, and cloning
recombination sites have been aserted in the sequence at the site that the ORY and/or barcode
can be wnserted. Primer binding sites, restriction stiss, cloning sitcs and the like ¢an be incladed 1o
addition to the ORF and/or barcode. In certain embodiments, the ORF and/or barcode is/are
inserted after nucleotide 3291 of SEQ 1D NO: 132

In certain embodiments, the vector 1s a non-viral plasmid that comprises an expression
cassctte described herein, ¢.g., naked DNA, naked plasmid DNA, RNA, and mRNA, coupled
with various compositions and nano particles, including, e.g., micelles, iposomes, cationic lipid -
miclete acid compositions, poly-glvean compositions and other polymers, lipid and/or
cholesterol-based ~ nuclcie acid conjugates, and other constructs such as arc doseribed herein,
See, e.g., X Su et al, Mol Pharmaceutics, 2011, 8 (3), pp 774-787, web publication: March 21,
2011, WO2Z013/182683, WO 2010/053572 and WO 2012/170930, all of which are mcorporated
herein by reference.

Plasmids, other cloning and expression vectors, propertiss thereof, and
constructng/manipulating methods thereof that can be used in accordance with the present
invention are readily apparent to those of skill in the art. In one smbodiment, an expression
cassette as described herein 1s enginecred into a suitable genetic element (a vector} usefud for
goncrating viral vectors and/or for wiroduction to a host cell, ¢ g, naked DNA, phage,
fransposon, cosmid, episome, efc., which transfers the sequences carried thereon. The selected
vector may be delivered by any suitable method, including transfection, electroporation, liposome
delivery, membrane fusion echmques, high velocity DN A-coated pellets, viral infection and
protoplast fusion. The methods used to make such constructs are known to those with slall in

miclete acid manipulation and melude genetic engineering, recombinant engineering, and
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synthetic technigues. See, ¢.g., Sambrook et al, Molecular Cloning: A Laboratory Maoual, Cold
Spring Harbor Press, Cold Spring Harbor, NY.
The term “transtfected” refers (o a process by which exogenous nucleic acid s transferred

320

or introduced into the host cell. A “wansfected” cell 1s one which has been transfected with
exogenous nuclerc acid. The cell meludes the primary sabject cell and its progeny.

As used herein, “ransient” rofers to expression of a non-integrated transgene for a period
of hours, days or weeks, wherein the period of time of expression is less than the period of time
for expression of the gene 1f integrated mto the genome or contained within a stable plasmid
replicon in the host cell.

RNA or DNA can be introduced mio target cells using any of a number of different
methods, for mstance, commercially available methods which include, but are not limited to,
slectroporation {Amaxa Nucleotector-H (Amaxa Biosystems, Cologne, Germany)y, (ECM 830
(BTX) (Harvard Instruments, Boston, Mass.} or the Gene Pulser I (BwoRad, Denver, Colo.),
Multiporator (Eppendorf, Hamburg Germany ), cationic iposome mediated transfoction using
lipofection, polvmer encapsulation, peptide mediated transfection, or biolistic particle delivery
systems such as “gene guns” (see, for example, Nishikawa, et al. Hum Gene Ther,, 12(8):861-70
(2001

As used herein, the term “subject” means a mamymalian anumal, incloding a hunan, a
veterimary or farm amimal, a domestic animal or pet, and anmimals normally used for clinical
research. In one smbodiment, the subject of these methods and compositions is a human. Sull
other suitable subjects include, without limitation, muring, rat, canine, fohine, porcing, bovine,
ovine, non-burian primate sod others. As used herein, the tero “sulyect” 18 used interchangeably

with “patient”.

Compositions

Provided herein are compositions which include nucleie acuds, expression cassettes,
and/or lymphocyies which mclude coding sequences for certain genes {or fragmeuts thereof),
which have been shown to enhance T cell survival, proliferation and/or effector function
{coltectvely referred to berein as an “effector-enhancing gene™). In certain emboduments, the

effector-enhancing gene comprises any of the genes identified in Table 1, 2, or 3.
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TABLE |
gene_symbol

RPLPL EMCI0 SFTPC PSMIBL SECR1G PRAPL KLKIL TSPANL
HDHDZ CR4 PAFAHIBI | THRA SNAPIN CBXR TMEMA4R CELAL
3131 RIMS3 RPLZG SLC37A4 IGHV7-81 FGL PRSSE HEMK1
UBEZA IFNLZ CZiB HNRNPK OXALL KIAAGS30 | SLC38A1 METTLYB
WDR70 GLYCTK Ciiorfls ASBE F2RLL AHNAK KRTAPLS.S | TPIZ
AHSAL POLGZ PRTNZ RRAGE PRKFB4A PDLIM3 G3PN3 PRSS48
ARMCY GRIDS UBEZD1 MAPK3 LRR{ZS CD5S ziB7 MEIS3
PKLR SZROA GTPBP3 HLA-DOA SPPL2C LTBR VSTM1 EXOQSCS
TIMMDCL DYRK4 CRADD SPIC DHX40 SLCI0A7 ThviP4 H5FX3
TRH CUTA CoK1L7 HADH RAN ACTLS LIG3 QSM
NFYB RNF186 RAB24 RPL14 KDSR MEIL Clorf210 GSTKL
SPATST ACSMS TaZ IFT31 iL27 GTF3CH CEP43 RUVBLZ
PRND TAFAZ PDOKA TMEMAS NREPZ RTBDN FKBPLA EDDMIA
TRMT12 THFL FNDCE TLEL UHMKL RADSIC ETFRKMT TARBR2
LENG1 CLNG CCOCYs7? GNPDAL QTRT1 ZCCHCEZ FBXO6 PGAPZ
SMOCT FBXO30 5718 BAX S100A8 VWL RHEX MAGEALZ
BOLL CLECIDA NLRPS LEALSIZ FOXK PRR1S TRAFZ PEXIIA
VASHL TMEM263 | LRPSL DANDS SLCS2AL COMMDE | NOLS CAL2
CTps2 CALMES FHIT LTA4H UBL4B OR10G3 SNURF GPR37L1
TSHB F2RLZ SNAPCS TXN MIDZ ADATZ RABZA EiD3
BATF DCT DTNA ELN CNOT2 CALCB MABZLLZ GRIK2
ACR2 PLPPRZ BDKERB2 IFITM3 {DH38 SY51 IFNAZL ADPRS
SULTLCA ASMTL TANK RPLI3A 10 Peil TRMIGD SLC23A3
b4z FBXL2 SEMA4G ARSI WAS DPH1 H2ACE ADH4
INFE830 RNF11 PIEZO1 APTX ALKBH3 LRRC71 IQSFI0 H3C10
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MMP2 IMYM3 DB RIT2 GOSRZ COKZ HMVIHBL TRPVZ
YPEL4 CAMKMT SLC38A4 CPSF4 RBNF114 DCLRELR PLAZGIB HOXAS
EXCSCL GPHBS VRKZ ADAMZ HLF UBEZD4 KCNi12 NCR3
SPRR2B NMS ENHO APEX2 SRP3 RORA KLK2 KLK1S
HOGAL HAAQ SWSAPL TMEM205 | OR1IOW1 STRZS PPPIRE WODFRY1
LARSZ WDTCL RALB CAPNS2 AKAPT? SLC4A4 CSRPL ZCREL
EDA RASGEFLIC | POUZF2 NELFE TMEM107 TRIM3E THVIMBE EMP3
CONEL NFIC NNAT 5100A8 TMEM134 CENPW POUGF3 SIPR3
SPAGLIA CHMPZA ECT2 IFRDZ PWPL MS4A3 FANCC TORLAIPZ
MRFAPILL | HCFCZ CiD CSF3 CHICT CDA pPCPZ MRP512
SKAPL GPATCHIL | MORN4 GPNRME {Eorf24 PGSl TRIM74 SSX3
ANXAS DUpDl1 DCUNID3 | XAGES RBIS SHIRF3 PPP1IRZB HEPACAMZ
CYP27AL FCFL TESC RPP30 EVALC GLT1DL KCNA4 CTREL
MRPL50 HSD1787 {LIRN APBBLIP usp24 LHFPLS HSD11B2 SLC7A1Y
TRIMbSL ORINZ GRDL CRHBF SYNGR2Z SERPING4 | RSKR PEX1Z
SLCIAZ HHLA3 DOKe AFTPH DDIT4 STAUZ TBLCDL TMEDS
RPL3O MC3R FAMZIBA | INF232 GGCEX CirFiay SYT10 Ci6orf70
PLSCR1 RASGEFLA | GALNT3 HZACLS ITM2A GPR3 ATPSMPL SLCZ5A48
LIN37 PDPR2 XIAP SELENGH SUNS YiF1A TBRG4 TGIFL
MASP2 MIF4AGD PATEL S100A11 EDC3 OReB2 ALDHIAS MRPL17
ENPPL GTFZB ANGPT4 ChCP2 P2RYE KLRD1 POFLTL PCMTDL
MAPRE3Z CTRB2Z HAVCR2 BCL7A SLCZHA38 PROXG TEX35 SOSTRCL
REEP4 ANAPCLE MYL4 CERS4 RAPIA ZNFG8S DECR2 TNFAIFS
copPss DHRSX H28C21 OR3A2 DRAPL RASSFL S100A7 CABLESL

27




WO 2023/178187 PCT/US2023/064452

gane_symbol
TP53 CCL13 TUBR iL31 GLYAT TAARS LRRC25 GSK3B
fTiHL CTSE ASCL3 CSH1 iL23A VGLL3 LAMTOR1L | PODXL2
PRIC LSvil PTPN7 STPG2 ASB1 BRWD1L TPPP3 ACSM3
EXOSC4 PAGES MRPLLS HSPEAPL TSPAN3] FUT10 DKCL CGE2
T™M2D2 AHCY FAM7IF2 | RHBDD2 RRAGA DPEP2 BANF2 FMO4
LYPD4G MGAT4D NMU CCBEL SRGN SDCA Chz44 TBC1D20
LDHC HPCALL SNCE BNIPL OR52W1 MRPLS1 DMAPRL RPLIS
CISH TRIMS LRTM1 LAMP2 TMEM3T FAMI1BOA | RSPOL TWIST2
CGGEPY PHF23 OEFBY34 CH5T4 LK MRPS21 THNSEL RTLEC
GABRBY IFNE Chidg £SM1 TIRAP ING3 PELIT GDAPL
PACCL CXCL12 SUMG3 PRG3 DABY SECE1A CEP112 SAMSNL
PKIB IQCH PHPTL LRRCK]D ORAKIY PEMEBS ENPP3 SNRK
NBR1 ETFA UHRF2 OLFM1 RAB27B TNFSF14 HEATRS RNFS
MKNEL SMAPL BiN3 TACY SELENOW NACA PTCHDY STX8
CPXiviZ PTRHZ AGAPL CAZ MATNT PRRISL WIORL PELIZ
FTAP PSMD4 CRIPL C3AR1 DEFB132 VAMP2 GFAP CRYBAL
HAUSE SERACH SLC17A4 GUCAZA ORM2Z NAGHK SRSF12 OCELL
WDR4A B3GAT3 TRAPPCGA | MRPLS3 KRTi4 OTXL NEiL2 AK3
TMPRSS6 LAPTMS GRPELL HMCES GRIDE PRSS37 INSLS EMEL
SPINKS WODR20 FOSB GAK NPY SLC25A4 FIiR ABHD14B
AKRICA CKMTIA SLCR1AZ PPR2R5GE DEFB13S PAXS CLEC3A MOR3C
MLLT1 SLC14A1 WEDC3 DOKL RNASEH2B | ROGHH ATFEB WDRE2
TCEALZ CRLF2 PLAZGLZA | CDK1 GHITM ARL1L POLR2C KiFZ6B
UBOLN3 INF706 TMEM143 | (TSW CDL25C CZorf73 FSCB THEMA
PSMAZ LADL SPANXNS FAMT78A TNIFL MAPREZ MMP16 HUWEL
iL128 SIRTS GALP SMIM14 MTG1 NELFCD LRAT LCNLO
COXTAZL TTCaC BODILL KRTAP3-32 | TMEM126A | WDR77 RPL21 ELF2
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PYGR HCST NIT1 RALGPS2 HAPLN3 AMIGO3 DYNAP HPRT1
ORIOX1 YARSZ REEP3 ZDHHCS DODIT3 TMEMIZS | UBEZM PPPZRZIB
ACBD4 BEX2 SLC35C2 MPDUIT TRIMA7 CLDN14 UTe4 MRPL4S
MIERZ PSMD3 PIFC SLC3%A11 | OR13GL INSIG2 OR2H1 BMPER
HP1BP3 QPRT SGCA CASTORY | AGPAT4 ZDHHCE C8orf37 Coorfidl
CD3E CASB TRMT44 PRB3 AK2 LMBRDL EtF4E3 ADAP2
CNRZ PLD3 RNF132 STMNZ PCSKY IRXE ADA SMCP
Upp2 LMANZL POCBY RACKL PGLYRPL GNBIL BOX48 TMEMBS
TRIPG CAll DEF4B PENA BBsS1 H2BC1S HePD R3HDM4
SNRPA TRIMZ22 SUPT4H1 DIMTL TEX33 CepCizy SSMEML iRF4
ORZ20M4 MYLB SHFL 5CG5 COROZB PRIG RNF185 CEP20
SPINTA MILX BRD2Z DERLL TEX12 SLENS TNFSFIS PHKGL
PYCR2 CALMLS MDFI CHGE SPIB C2CD48 ARHGAPZE | APCDDYL
MRPL1S WNT7E JIAGNT GPR17 LETMI SLC2BA5 REXDZ ILISRAP
EQLAZ DUsLL TMEMIBZ | SMUL FXYDL CCLy7 STXIA UBXN1
POLDZ TRPVS KRT20 FAM3IZA HOMERL

Provided herein are expression cassettes that mmclude nucleic acid sequences that encode
fusion proteins that include at least a fragment of ove or more effector-enhancing genes. In
certain embodiments, the gene comprises any of the genes idenitfied 1n Table 1, above, ora

5 fragoent or variant thereol. In another embodiments, the gene comprises any of the genes
identified in Table 2, below. or a fragment or variant thereof. In another embodiments, the gene
comprises anv of the genes identified in Table 3, below, or a fragment or vanant thereof,
Desirable fragments include protein domains, such as an intracetiular signaling domain, a
transmembrane domain, or extracelivlar domain. In certain embodiment, the expression casseite

10 cludes more than one effector-enhancing gene fragment.

As used herein, where reference to a specific gene of Table 1, Table 2, or Table 3 1s
mentioned, it 15 intended that the usce of the coding sequence for the full-length protein, a
fragment having a deletion or truncation, a domain, or a variant having one or more substitutions
m the aminoe acid, 1s infended. For example, in cerfain embodiments, the nucleic acid encodes a

15 profein sequence having a deletion m the N ternunus. In certain corbodiments, the nucleic acid
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encodes a protein sequence having a deletion in the C terminus. In one embodiment, the nucleic
actd encodes a protein having of at least 5, at least 10, at least 15, at least 20, at least 23, 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 100, at least 105, at least 110, at
least 113, at least 120, or at least 123 amino aoids.

In one cmbodument, the effcctor-cohancing geoe 15 LTBR. LTBR, arcesptor
endogenously oxpressed by professional antigen presenting cclls but not lymphocyies, was
identified as a strong syothetic driver of both T-cell proliferation and secretion of key cytokines:
IL-2 and IFNy. Using a multimodal single-cel sequencing approach, it was shown that LTBR
mduces profound transcriptional changes when overexpressed in T-cells, activating cellular
programs mvolved m antigen presentation and prevention of apoptosis. As described herein, a
plattorm was developed for testing combinatorial perturbations in T-cells, by co-expressing a
gene of mierest (e.g. LTBR) together with CRISPR sgRNAs targeting other genes, to map
signaling networks i T-cells. Also demonsiraied hercin s that mBNA delivery of LTBR as an
alternative 1o constitutive lentiviral expression, highlighting the translatioval potential of our
screening approach.

I a certaim embodiment, the expression cassette comprises a nucleie acid encodmng
LTBE or a fragment therecf, LIAR (lymphotoxim-beta receptor), which encodes for tumor
necrosis factor receptor superfamily member 3, is essential for the development and organization
of secondary lymphoid tissues and chemokine release. A representative nucleic acid sequence of
LTBR can be found at Accesston 1D NM 0023423
SEQIDNO: |
ATCGCTCCTGCCTTGOOCCACCTCTGCCCCCGGCCTGGCCTGOOOGCCTCTGOTGLTGO
GCCTCTTCGGGUTCUTGGCAGCATCGCAGCCCCAGGCGUGTGCCTCCATATGLGTCGO
AGAACCAGACCTGCAGGCGACCAGGAAAAGGAATACTATCGAGCCCCAGUACCGCATC
TGCTGCTCCCGUTGCCCGCCAGGCACCTATGTCTCAGCTAAATGTAGCCGCATCCGG
GACACAGTTITGTGCCACATGTGCCGAGAATTCCTACAACGAGCACTGGAACTACCTG
ACCATCTGCCAGCTGTGCCGCCOCCTGTGACCCAGTGATOGGCCTCGAGGAGATTGCC
CCCTGCACAAGCAAACGGAAGACCCAGTGCCGCTGCCAGCCGGGAATGTTCTGTGCT
GCCTGOGCCCTCCAGTOTACACACTGCCGAGCTACTTTCTGACTCGCCCGCCTGGCACT
GAAGCCGAGCTCAAAGATGAAGTTGGGAAGGGTAACAACCACTGCGTCCCCTGUAA
GOCCGGOCACTTCCAGAATACCTCCTCCCCCAGCGCCCGCTOECAGCCCCACACCAG
GTGTGAGAACCAAGGTCTGOTGGAGGCAGCTCCAGGCACTGCCCAGTCCGACACAA
CCTGCAAAAATCCATTAGAGCCACTGCCCUCCAGAGATGTCAGGAACCATGUTGATGC
TGGCCOGTTCTGCTGCCACTGGCCTTCTTTICTGCTCCTTGCCACCGTCTTICTCCTGCATC
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TGGAAGAGCCACCCTTCTCTCTGCAGGAAACTGGCGATCOGCTGCTCAAGAGGCOGTCCG
CAGGGAGAGGGACCCAATCCTGTAGCTGGAAGUTGGGAGCCTCCGAAGGCLUATCC
ATACTTCCCTGACTTGGTACAGCCACTGCTACCCATTTCTGGAGATGTTTCCCCAGTA
TCCACTGGGCTCCCCGCAGCCCCAGTTTTGGAGGCAGOGGTGCCGUAACAGCAGAGT
CCTCTGGACCTGACCAGGGAGUCGCAGTTGGAACCUGGGGAGCAGAGCLAGGTGGC
CCACGGTACCAATGGCATTCATGTCACCGGCGGOGTCTATGACTATCACTGGCAACAT
CTACATCTACAATGCACCAGTACTGUGOGCGACCACCCGOTCCTOUAGACCTCLCAGE
TACCCCCGAACCTCCATACCCCATTCCCGAAGAGGGGGACCCTGGCCCTCCCGGGLT
CTCTACACCCCACCAGGAAGATGGCAAGGCTTGGCACCTAGCGUGAGACAGAGCALCT
GTGOTGCCACACCCTCTAACAGOGGGUCCAAGGAACCAATTTATCACCCATGAC

The foll-length amino acid sequence of LTBR 18 SEQ ID NG 2 (Uniprot P36941 )
MLLPWATSAPGLAWGPLVLGLFGLLAASQPQAVPPYASENQTCRDQEKEYYEPQHRICC
SRCPPGTYVSAKCSRIRDTVCATCAENSYNEHWNYLTICQLCRPCDPVMGLEEIAPCTSK
RKTQCRCQPOMFCAAWALECTHCELLSDCPPGTEAELKDEVGKOGNNHCVPCKAGHEFON
TSSPSARCOPHTRCENQGLVEAAPGTAQSDTTCKNPLEPLPPEMSGTMLMLAVLLPLAFF
LLLATVFSCIWKSHPSLCRKLGSLLKRRPQGEGPNPVAGSWEPPKAHPYFPDLVOPLLPIS
GDRVSPVSTGLPAAPVLEAGVPQOOSPLDLTREPQLEPGEQSOVAHGTNGIHVTGGSMTIT
GNIYIYNGPVLGGPPGPGDLPATPEPPYPIPEEGDPGPPGLSTPHQEDGKAWHLAETEHCG
ATPSNRGPRNQFITHD

The LTBR protein can be divided mto three regions, or domains: the extracellular domain

{amime acids 31-227 of SEQ 1D NQG: 2): the transmombrance {or helical) domain (amino acids

of SEQ ID NG 2). The signal peptide of the immature protein is at amino acids 1-30 of SEQ 1D
NO: 2. When a domain 1s reforred to herein, i 18 intended that variants, including N-terminal or
C-termunal truncated variants, are included.

o certain embodiments, the expression cassetie comprises a nucleie acid encoding a
fragment of LTBR. In cortain embodiments, the nucleic acid encodes a protein sequence having a
deletion of amino acids 2-31, 32-41, 32-151, 32-180, 393-435, 377-435, 324-377, 297-435, or
262-435 as compared to the native protem (SEQ D NG 2. In certain embodupents, the nucleic
acid encodes a protein ssquence having a deletion in the N terminus. In certain embodiments, the
aucleic acid encodes a profein scquence having a deletion in the C termunus. [n one erabodiment,
the LTBR 15 has a deletion of residoes 393-435. In certain embodiments, the LTBR has a deletion
of gt least 3, 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 30, at least 55, at least 60, at least 63, at least 70, at least 73, at least 40, at least
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85, at least 90, at least 95, at least 100, at least 105, at least 110, at least 115, at least 120, or at
least 125 amino acids.

In certain embodiments, the expression cassette comprises a nucleic acid encoding a
fragoent that is a domain of LTBR. In certain emboduents, the nucleic acid encodes the
extraceilular domain of LTBR (anuno acids 31-227 of SEQ 1D NO: 2). In certain embodiments,
the nucieic acid encodes the transmerabrane domain of LTBR {amino acids 228-248 of SEQ 1D
NG: 2). 1n certain embodiments, the nucleic acid encodes the cyvtoplasmic {or intraceliular)
domain of LTBR (amino acids 249-435 of SEQ 1D NG: 2). In other embodiments, the domain is
a variant of one of the LTBR domains, inchuding a vanant that has a deletion. Desirable variants
of the cvioplasmie domaim melude those with amino acids 249-378, 249-379, 249.380, 249-381,
749.387, 249-383 249.384, 249385, 249-386, 240387 249.388_ 249389, 240.390, 249-391 or
249.392 all of SEQ ID NGO: 2. Further desirable variants include those with amuno acids 249-378,
249-379, 245.380, 249-38 1, 249-382, 240.383, 240-384, 249-385, 249.386, 249-387, 249.388,
249-389, 249.390, 249-391, or 249-392 all of SEQ IDNO: 2 having 1,2,3,4,5, 6,7, 8,9, 10,
11, 12, 13, 14, or 15 anuno acid substiutions as compared to SEQ ID NG: 2. o certain
embodiments, the LTBR fragment comprises amine acids 249-396 of SEQ ID NG: 2. {o certain
embodiments, the LTBR fragment comprises anino acids 249-393 of SEQ 1D NG: 2. o certamn
cmbodiments, the LTBR fragment comprises amino acids 249-387 of SEQ 1D NG: 2. In certain
embodiments, the LTBR fragment comprises amino acids 249-377 of SEQ ID NG: 2. In certain
embodiments, the LTBR fragment comprises amino acids 262-435 of SEQ ID NG 2. {o certain
cmbodiments, the ETBR fragmoent comprises amino acids 297-435 of SEQ 1D NO: 2. In cortain
cotbodimaents, the LTBR ragment comprises amino acids 324-435 of SEQ ID NG: 2. In certain
embodiments, the LTBR fragment comprises amino acids 343-435 of SEQ ID NG: 2. In certain
erobodiments, the LTBR fragment comprises anuno acids 358-433 of SEQ T NO: 2.

In other embodiments, the expression cassette comprises a nucleic acid encoding two or
more domaing of LTBR. In one embodiment the nucleic acid encodes the evioplasmic domain (or
variant theroof) and the transmembrane domain of LTBR. In another embodiment, the nucleic
acid encodes the ovtoplasmic domain {or variant thereof), transmembrane domain, and
extracellular domain of LTBR.

The fuston proteins described herein also include at least a fragment, including a domain,
of sccond protein, different from the first, o certain cmbodiments, the second protem is a profein
that 18 a component of a T cell receptor. In other embodiments, the second protein 1s a protein that
mteracts with T cell recoptor. Such protems melude CD4, CDRA | CD8R, CD3E, T30, CD3G,
and CD3Z,
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in gne embodiment a fusion protem includes an LTBR domain, or variant thercof, and
CD4. In another embodiment a fusion protem meludes an LTBR domain, or variant thereof, and
CDRA and/or CD8RB. Tn another embodiment a fusion protem includes an LTBR doman, or
variant thereof, and CD3E. In another embodiment a fusion protein includes an LTBR domain, or

5 wartant thereof, and CD3D. In another embodiment a fumon protein includes an LTBR domain, or
variant thereof, and CD3G. In another cmbodiment a fusion proten includes an LTBR domam, or
vartant thereof, and CE3Z. In certain embodiments, the LTBR domain is an intracellular domain.
In certain embodiments, the LTBR intracellular domain comprises amino acids 249 to 435 of
SEQ I NGO 2, or variant thereof. In certain ermabodiments, the LTBR mitracelhular domain has a

10 deletion in at least amino acids 393 to 43S,

Various isoforms of the genes identificd in Table 1 are known in the art. Some are
described in Table 2 below. In another embodiment, an expression cassette 1s provided which
neludes the coding sequence for any of the alternative isoforms. Alternative coding seguences
accounting to the degeneracy of the genetic code, including codon optimized coding sequences,

15 for these genes can be identified by the person of skill in the art, and utilized as an alternative

embodiment of the compositions and methods described herein,

Tabie 2

Gene Symbo! Transcript Length | Protein Length | Isoform | Gene name

D {nt} {aa}

100 ADA NR_136160.2 1431 adenosine deaminase

104 ADA NM _001322050.2 | 1380 MNP 001308978.1 | 228 2 adenosine deaminase

100 ADA NM_001322051.2 | 1424 NP_001308980.1 | 339 3 adenosine deaminase

100 ADA NM_000022.4 1486 NP_000013.2 363 1 adenosine dearinase

10538 | BATF NM 0063895 813 NP _006390.1 125 basic leucine zipper ATF-
like transcription factor

1109 AKRIC4 NiM_001818.5 1192 NP_001808.4 323 aldo-keto reductase
family 1 member C4

1388 ATFGB NM_001136153.2 | 2617 NP _0Q01129625.1 | 700 b activating transcription
factor 6 beta

1388 ATFGB NM_004381.5 2626 NP 0043723 703 a activating transcription

factor 6 beta

Y

1622 DBI NM_001282635.3 | 804 NP _001269564.1 | 104 1 diazepam binding
inhibitor, acyl-CoA
binding protein

1622 DBI NM_001282636.3 | 718 NF_DD1269565.1 | 63 7 diazepam binding
inhibitor, acyl-CoA
binding protein

1622 DBI NM_001282632.3 | 680 NP_001269562.1 | 104 1 diazepam binding
irhibitor, acyl-CoA
binding protein
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1622 DBI NM_020548.9 675 NP_065438.1 104 1 diazepam binding
inhibitor, acyl-CoA
binding protein

1622 DR NM_001178043.4 | 594 NP_001171514.1 | 97 6 diazepam binding
inhibitor, acyl-CoA
binding protein

1622 DBI NM_001178041.4 | 650 NP_001171512.1 | 139 5 diazepam binding
inhibitor, acyl-CoA
binding protein

1622 DBI NM_001282634.3 | 650 NP _001269563.1 | 104 1 diazepam binding
inhibitor, acyl-CoA
binding protein

1622 DBI NM_001178042.4 | 645 NP_001171513.1 | 104 1 diazepam binding
inhibitor, acyl-CoA
binding protein

1622 08I NM_001079862.4 | 564 NP_001073331.1 | 87 3 diazepam binding
inhibitor, acyl-CoA
hinding protein

1622 DBI NM_001352432.3 | 896 NP_001338361.1 | 63 7 diazeparm binding
inhibitor, acyl-CoA
binding protein

1622 DBI NM_001178017.3 | 756 NP_001171488.1 | 148 4 diazepam binding
inhibitor, acyl-CoA
binding protein

1622 DBl NM_D01079863.3 | 698 NP_001073332.1 | 88 2 diazepam binding
inhibitor, acyl-CoA
binding protein

181 AHCY XMi_011528657.2 | 1436 XP_011526859.2 | 434 X1 adenosylhomocysteinase

181 AHCY XM_017027709.2 | 1801 XP_(16883198.1 | 432 X2 adenosylhomocysteinase

181 AHCY XM _011528658.3 | 1798 XP_011526960.2 | 434 X1 adenosylhomocysteinase

181 AHCY XM_011528656.3 | 1803 XP_(11526958.2 | 434 X1 adenosylhomocysteinase

191 AHCY XM _011528659.1 | 2196 XP_011526961.1 | 404 X3 adenosylhomocysteinase

191 AHCY NM_001161766.2 | 2368 NP_001155238.1 | 404 2 adenosylhomocysteinase

181 AHCY NM_001362750.2 | 1774 NP_001348678.1 | 432 1 adenosylhomocysteinase

191 AHCY NM_000687.4 2150 NP_000678.1 4337 il adenosylhomocysteinase

191 AHCY XM_017027710.2 | 2136 XP_016883199.1 | 306 X4 adenosylhomocysteinase

191 AHCY XM_005260317.2 | 2601 XP_005260374.1 | 404 X3 adenosylhomocysteinase

181 AHCY NM_001322085.2 | 3092 NP_001309014.1 | 404 2 adenosylhomocysteinase

191 AHCY NM_001322084.2 | 3270 NP_001309013.1 | 404 2 adenosylhomocysteinase

193 AHCY NM_001322086.2 | 3281 NP_001300015.1 | 434 3 adenosylhomocysteinase

2819 GPD1 NM_005276.4 2887 NP _005267.2 349 1 glycerel-3-phosphate
dehydrogenase 1

2819 GPDI NM_001257199.2 | 2818 NP Q013244128.1 | 336 2 glycerol-3-phosphate
dehydrogenase 1

282616 1 IFNL2 NM_172138.2 951 NP_742150.1 200 interferon lambda 2

338599 | DUSP2Y | XM_011535747.2 | 4872 XP_011538049.1 | 220 X1 duat specificity

phosphatase 29

34
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338599 | DUSP2S NM_001003882.3 | 1135 NP_001003892.1 | 220 dual specificity
phosphatase 29

338589 | DUSP23 NM_001384209.1 | 1267 NP_004371838.1 | 220 dual specificity
phosphatase 29

338599 | DUSP23 AM_017016176.1 | 1284 XP_016871665.1 | 112 x2 dual specificity
phosphatase 29

3593 iL12B NM_002187.3 2364 NP_002178.2 328 interfeukin 128

4055 LTBR NM_001270987.2 | 2276 NP_001257916.1 | 416 pi lymphotoxin beta
receptor

4055 LTBR AM_005253688.2 | 2094 Xp_{05253745.1 | 389 *1 lymphotoxin beta
receptor

4055 LTBR AM_006718883.3 | 1137 XP_006718046.1 | 255 X2 lymphotoxin beta
receptor

4055 LTBR NM_002342.3 2134 NP_002333.1 435 1 fymphotoxin beta

precursoy | receptor

51184 | GPN3 NM_001164372.2 | 1605 NP_001157844.1 | 323 2 GPN-loop GTPase 3

51184 | GPN3 NM_018301.4 1457 NP_(57385.3 284 1 GPN-loop GTPase 3

5ii84 | GPN3 NW_001164373.2 | 1487 NP _0Q01157845.1 | 2%4 3 GPN-loop GTPase 3

51184 | GPN3 XM_017019394.1 | 1357 XP_016874883.1 | 262 X1 GPN-loop GTPase 3

51258 | MRPLS1 | NM_016497.4 338 NP_057581.2 128 mitochondrial ribosomal
protein L51

79026 | AHNAK NM_024060.4 1036 NP_076965.2 148 2 AHNAK nuclepprotein

79026 | AHNAK NWM_001620.3 18761 NP_001611.3 5890 1 AHNAK rucleoprotein

79026 | AHNAK AM_017018270.1 | 18556 XP_016873758.1 | 5823 X1 AHNAK nucleoprotein

79026 | AHNAK NM_001346445.2 | 18687 NP_0Q01333374.1 | 5850 1 AHNAK nucleoprotain

79026 | AHNAK NM_001346446.2 | 18713 NP_001333375.1 | 5890 1 AHNAK nuclecprotein

310 CALML3 NM_005185.4 1811 NP_005176.1 148 caimodulin like 3

9452 ITVIZA NM_001171581.2 | 1484 NP_001165052.1 | 219 2 integral membrane
protein ZA

0452 ITVIZA NM_004867.5 1616 NP _004858.1 263 1 integral membrane
protain 2A

Fagineered T cell Receptors Containing 1. TRR Domains
The present disclosure provides nucleic acid sequences encoding engineered T cell

receptors, e.g., T cell receptors (TCRs), that incorporate an LTBR domain. Also provided are

3

chimeric antigen receptors (CAR) that incorporate an LTBR domain or vartant thereof
Components of the TCR and CARs are {urther described herein. Also provided are the engineered
TCRs and CARs, and modified T cells incorporating the same.

Also provided herein are nuclete acid sequences encoding engineered T oell receplors,
e.g., T cell receptors (TYCRs), that incorporate a domain or variant thercof from one of the genes
10 of Table 3. Also provided are chimeric antigen receptors {CAR)) that imcorporate doman from
one of the genes of Table 3. In certain embodiments, the domain 1s an intracellular domain froma
gene selected from those of Table 3. Also provided are the engineered TCRs and CARs, and
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modified T cells incorporating the same. As described below, embodiments mcorporating LTBR

domains are sef forth. However, for cach cmbodiment described for LTBR, an embodiment 18

wifended for cach of the genes of Table 3.

Tabie 3
ABCCS CSFiR GPR3 LYPDER OR6B2 SLC2BAS TSPAN3L
ACE CXCRL GPR37LA MAST {(IREH2 SLC37A4 TSPANS
ACE2 DT GRID1 MC3R OXGR1 SLC38A4 VIPRL
ADAMZ | DPEPZ GRIKZ MNMPLE | PZRXT SLCA1A2 VETML
AMIGO3 | DYNAP GHRPR MOG P2RY6 SLCA6A3 YTCNT
APCDDY | EDA G5G1 MUCT POCDIL SLCAAS ZDHHCS
ART4 EMP3 GYPC NCR3 PIEZOL SLCE2A1
BOKRR2 | ENPPI HAVCRZ ORIOG3 | PODXLZ | SLCRA3Z
C3AR1 EREG HEPACAMZ | OQRIDGE | PRND SeeL2c
CAl2 ERMAP HLA-DOA QR10GS | PRPH2 STIMIA
CCR4 EVALC HLA-DPBI CORIOWTL | PRSSE SYNPR
Chi4 EVIZA HTR1D OR10X1I | PTCHD1 | TAARS
COLR FIAR IGF1R ORI3G1 | PTCHD4 | TASZR3
cp2 F2RL1 {L1ERAP OR1IDS RGR TCIRGL
Chz44 F2RL2 KCUN1Z ORIN2 RHCG TMEM132C
CD300A | FAP KCNMB1 OR1QL S1PR3 TMEML182
Ch4 FCGRZE | LAMP2 QR2G2 SCTR TMEMZ2554A
Cp4g FNDC4A LHFPLS COR2HL sDCE TMEM37
D52 FOLR2 LMANZL ORZM4 SEMA4G | TMIGDL
C59 FZ2010 LMBRD1 QR3A2 SGCA TMPRSS11E
CD798 GABRAS | LRRC25 ORADI1 | SLCI0AG | TMPRSSE
CLONG GABREB1 | LRRTM3 OR4K17 | SLC11A2 | TNFSF18
CNR2Z2 GIBY LRTML OR4X1 SLCI4AL | TRPV2
CRLF2 GENMB | LTBR OR51GL | SLCIAY | TRRVS
CRTAM GPRLY LYPD4 ORSZW1 | SLC26AL | TSPANL

Provided herein are nucleic acid molecules that comprise a coding sequence for any of the

TCRs described berein modificd to include a domais of LTBR or a gone of Table 3. Certain

exemplary TCRs are provided in the sequence listing in SEQ 1D Nos: 3-54. However, it is

intended that nucleic acids enceding all the described TCRs, as well as the TCR protemns, are

encontpassed herewith,

The TCR is a disulfide-linked membrane-anchored heterodimer present on T cell

tvraphocytes, and the majority of T cells are of8 T cells having a TCR consisting of an alpha (o)

chain and a beta (B} chain. Each chain comprises a variable (V) and a constant () domam,

wherein the variable domain recognizes an antigen, or an MHC-presented peptide. TCRa and
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TCRP chatos with a known speeificity or affinuty for specific antigens, e.g., tamor antigens
described herein, can be infroduced {o a T cell using the mathods described herein. TCRw and
TCRP chamns having a desired, e.g., mcreased, specifieity or affinity for a particular antigen can
be isolated using standard molecular cloning techuigques known i the art. Other modifications
that increass specificity, avidity, or function of the TCRs or the engineered T cells expressing the
TCRs can be readily covisioned by the ordinacily skilled artisan, ¢.g., promoter sclection for
regulated expression, mutations in the antigen binding regions of the TCRa and TCRP chains.
Any isolated or modified TCRea and TCRJ chain can be operably linked to or can associate with
one or more wntraccliular signaling domains described hercin. Signaling can be mediated through
inferaction between the antigen-bound off heterodimer to CD3 chain molecules, e.g., CD3zeta (0.

A smaller subset of T cells expresses a TCR having a (y) gamma chain and a delta (8)
chain, Gamma-delta (y8) T cells make vp 3-10% of circudating bymphocyies in humans, and the
Y82+ subset can account for up to 95% of v& T cells 1o blood. V382+ cells recognize non-peptide
epitopes and do not require antigen presentation by major histocompatibility complexes (*"MHC™)
or human leukocyte antigen ("HLA™). The majority of Va2+ T cells also express a Vy9 chain and
arc stimulated by cxposure to S-carbon pyrophosphate compounds that arc intermediates in
mevalonate and non-mevalonate sierol/isoprenod svnthesis pathwavs. The responsc to
isopentenyl pyrophosphate (3-carbon) is universal among healthy human beings. Anocther subset
of v8 T cells, V31+, make up a much smaller percentage of the T cells circulating in the blood,
but are commonly found in the epithelial mucosa and the skin. vo T cells have several functions,
including kilhng tumor cells and pathogen-infocted eclls. Stimulation through the v TCR
improves the capacily for cellular cvintoxicity, eviokine secretion and other sffector funciions.
The TCRs of vo T cells have umque specificitics and the cells themselves ocenr in high clonal
frequencics, thus allowng rapid innate-like responses o tumors and pathogens. Sce, c.g., Park
and Lee, Exp Mol Med. 2021 Mar;53(33:318-327 | which 15 incorporated herein by reference.

In certain embodiments, a T cell comprises a nucleic acid sequence encoding a TCR, e.g.,
a TCR that targets 2 tumor antigen, that includes an LTBR domain. In certain emsbodiments, the
TCR meludes the LTBR mtracethular domain, or vartant thereof as deseribed herein. In ong
embodiment, the variant has a deletion m at Jeast amino acids 393 10 435 of SEQ D NO: 2. In
one embodiment, the vartant of the intracelhidar domain inchides amine acids 249-392 of SEQ ID
NO: 2. However, additional residues may be deleted. Thus, desirable varianis of the intracellular
domain inclade those with a sequence of amino acids 249-378, 249-379, 249-380, 249-381, 249-
382, 249-383, 249-384, 249385, 249-386, 249-387 249-388, 749-38G, 249-390, 249-391, or
248-397 all of SEQ {1 NO: 2. Further desirable variants include those with a sequence of ammo
acids 249-378, 249-379, 249-380, 249-381, 249387 249.383, 749-384, 249-383, 249.386, 249-
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387, 249-388, 249-389, 249-390, 249-391, or 249-392 all of SEQ ID NO: 2 having 1, 2,3, 4, 5, 6,
708,09 10, 11, 12, 13, 14, or 15 ammno acid substitutions as compared o SEQ D NO: 2.

In certain embodiments, a T cell comprises a nucleie acid sequence encoding a TCR ez,
a modified TCR. that targets a tumor antigen described herein, that includes a domain from the
ganes of Table 3. In certain embodiments, the TCR includes an intracellelar domain from the
genes of Table 3, or variant thoreof as described hercin,

In one embodiment, the TCR comprises an LTBR iatraceliular domain fused to C-
terminus of the TCR alpha chain. In another eobodiment, the TCR comprises an LTBR
emwbodiment, the TCR compnises an LTBR intracellular domain fused to the C-iermunus of the
TCR delta chain. In ancther embodiment, the TCR comprises an LTBR mtracelbar doman
fused to the C-terminus of the TCR gamma chaim. In another embodiment, the TCR comprises an
LTBR intraceliular domain fused to the C-ternunus of the CD3y. In another embodiment, the
TCR compriscs an LTBR intraceltalar domain fused to the C-tormimus of the CD33. 1n another
embodiment, the TCR comprises an LTBR tntracellular domamn tused to the C-teroivus of one or
both CD3e. In ancther embodiment, the TCR comprises an LTBR intracellular domain fused to
the C-termunus of one or both C3( See FIG 23A and 258,

In one embodiment, the TCR comprises an intracciiuiar domain of a gene of Table 3
fused to C-terminus of the TCR alpha chain. In another embodiment, the TCR comprises an
iniraceilular domain of a gene of Table 3 fused (o the C-terminus of the TCR beta chain. FIG.
25A. In one embodiment, the TCR comprises an mtraccllular domain of a gene of Table 3 fused
10 the C-teroumus of the TCR delta cham. In another embodiment, the TCR comprises an
intracellular domain of a gene of Table 3 fused the C~terminus of the TCR gamma chain. In
another embodiment, the TCR comprises an tndraccliular domain of a geoe of Table 3 fused to the
C-torpunus of the B3y, in another embodiment, the TCR comprises an intraceliular domain of a
gene of Table 3 fused to the C-terminus of the £D33. In ancther embodiment, the TCR comprises
an intraceliular domain of a gene of Table 3 fused to the C-terminus of one or both CD3e. In
ancther embodiment, the TCR comprises an intraceilular domain of a gene of Table 3 fused to the
C-ternuinus of one or both CH3L

in ancther embodiment, the LTBR mmtraceilular domain is fused to the Coterminal
miraceitular tail of C4. In another embodiment, the LTBR intracelinlar domain 1s fused to the
C-terminal intracelhdlar tails of CDBo and/or CEER. See FIG. 25C.

10 another embodiment, an miraceHular domain of a gene of Table 3 is fused to the C-
ternunal mitracellular tall of CD4. In another embodiment, an intracellular domam of a gene of

Table 3 18 fused to the C-termunal intracellular tails of CD8a and CDEp.
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In other embodiments, at least one domain of LTBR 15 delivered to a lymphocyte via
direct modification of the endogencus genome. Various techniques for modification of the
endogenous genome are known m the art, ineluding CRISPR, zine finger nucleases, TALENs,
ete. See, e.g., Azangou-Khyavy et al, CRISPR/Cas: From Tumor Gene Editing to T Cell-Based
Immunotherapy of Cancer, Front. Immunol., 29 September 2020 |

Tors
Wifng
DLLON

3, which 1s incorporated herein by refercace. Inon

embodiment, the LTBR istracellalar domain, or fragment thoreof, is inserted inio the genome of a
fymphocyte. In other ernbodiments, at feast one domain of a gene of Table 3 is delivered to a
lymphocyie via direct modification of the endogenous genome.

In certamn embodiments, the TCR 1s a known TCR, such as those wdentified n FIG. 20, as
modified as described herein to contain a domain of LTBR or a gene of Table 3 {or variant
thereof). In certain ernbodiments, the TCR targets MART-1. Chodon T, et al, Adoptive transfer of
MART-1 T-cell receptor travsgenic lymphoeytes and dendritic cell vaccimation in patiends with
metastatic melanoma. Clin Cancer Res. 2014 May 1,20(93.2457-65. doi: 10.1158/1078-

0432 CCR-13-3017. Epub 2014 Mar 14, PMID: 24634374, PMCID: PMC4070853. In other
crabodiments, the TCR targets MAGE A4, Hong ct al, Phase 1 dose escalation and cxpansion trial
{0 assess the satety and efficacy of ADP-AZM4 SPEAR T cells n advanced solid mumors. ASCO
Meeting Library, 2620 ASCO Virtual Scientific Program, J Clin Oncol 387 2020 {suppl; abstr
102}, In other embodiuments, the TCR targets WT1. Chapuis AG, et al. T cell receptor gene
therapy targeting WT1 prevents acute mysloid leukemia relapse post-transplant. Nat Med. 2019
Bl 25(73:1064-1072. dot: 10.1038/541591-019-0472-9. Epub 2019 Jun 24 PMID: 31235963,
PMCID: PMC6982533. In other erabodiments, the TCR targeis MR, Crowther, MDY, Dolion,
G, Leguot, M. et al. Genome-wide CRISPR-Cas9 scrcening reveals ubiguitous T cell cancer

targeting via the monomorphic MHC class I-related protein MR L. Nat Immunol 21, 178185

(2020}, hitps 8. In other embodiments, the TCR targets E6.

In other embodiments, the TCR targets E7. In other embodiments, the TCR targets KK-LC-1. In
other embodiments, the TCR targets NY-ESO-1. In other embodunents, the TCR targets MAGE
A3 In other embodiments, the TCR targets GI3-2. In other embodiments, the TCR targets P53, In
other entbodiments, the TCR targets LAGE-AL In other eombodiments, the TCR targets GP 100,
in any of the embodiments described herein, a modified TCR can be substituted for a
CAR described herein to generate a T cell. An engincered TCR described herein can be
substituted for a CAR in any of the embodiments described herein,
Chimeric Antigen Receptors {CARs) Conmining LTRR Daomains
The term “chimeric antigen receptor” or alternatively a “CAR” refers io a recombinant
polvpeptide construct comprising at least an extracellular antigen binding domain, a stalk/hinge, a
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transmembrane domain, and a cytoplasmic signaling domam (also referred to as an intracellular
signaling domain} comprising a functional signaling domain denived from a stimulatory molecule
as defined below. See Javaraman et al, CAR-T design: Elements and thewr synergistic function,
cBioMedicine, 38:102931 (August 2020), which 13 meorporated herem by reference. In sonme
embodiments, the stimulatory molecule 1s TUR zeta, FeR gamma, FeR beta, D3 gamma, CD3
delta, CD3 cpsilon, D3, CD22, CD7%, CD79b, CD66d, 4-18B, or (D3-zcta. In a particular
embodiment, the stimudatory molecule is the zela chain assoctated with the T cell receplor
complex. Asused berein for ease of reference, when referring to a stimulatory molecuie, the term
CD3{ may be used. However, i 15 intended that a similar embodiment 1s provided in which the
D3 1s swapped for another suitable stimulatory molecule. In one embodiment, the siimuldatory
molecule 15 4-1BB. In one embodiment, the stimulatory moleculs 1s CD28. In another
embodiment, the stimulatory mwolecule 15 LTER and the stimulatory signaling domaim mcludes
the LTRBR mtracellular domain, or variant thereof. fo another embodinent, the sumulatory
molecule is a gene of Table 3, and the stimulatory signaling domain inclades an intracellnlar
domain of a geve of Table 3.

Inn one embodiment, the cytoplasmic signaling domain further comprises one or more
functional signabing domains derived from at least one costimulatory molecule as defined below
(also referred to as a “costimulatory signaling domain”™). In one embodiment, the costimulatory
molecule is chosen from a costimulatory molecule deseribed herein, e.g., OX40, (D27, CD2§,
CD30, CD40, PD-1, CD2, CD7, CD238, NKG2C, B7-H3, a ligand that binds to CD83, ICAM-1,
LFA-1 (CDH/CD18), ICOS and 4-1BB (CD37), or any combination thercof. In cortain
sobodinaents, the costimulatory molecule 13 LTBR, and the costinnudatory signaling domain
includes the LTBR intracelhitar domain, or variant thereof In another embodiment, the
costimulatory molecule is a gene of Table 3, and the costimuulatory signaling domain meludes an
wtracellular domain of a gene of Table 3.

As described herein, the CAR tself comprises one or more LTBR domains. The LTBR
domain{s) may, in some embodimenis, replace a domain from an existing CAR construct, such as
those desertbed 1 FIG. 19, In other embodiments, the LTBR domamds) 1s/are mcluded in
addition to the domains from an exasting CAR construct, such as those described tn FIG. 19

As described herein, the CAR itself camprises one or more domains from a gene of Table
3. The domain(s) from the gene of Table 3 mav. in some embodiments, replace a domam from an
existing CAR construct, such as those described in FIG. 19, In other embodiments, the domain(s)
from the gene of Table 3 is/are included in addition to the domains from an existng CAR
construct, such as those described 1n FIG. 19,

In certam embodiments, the stalk and the transmembrane are from the same molecule,
40
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c.g., LTBR, CD8, or CD28. In other embodiments, the stall and the transmembrane are from
different molecules, e.g., CD¥ stalk and LTBR TM, CD28 staik and LTBR TM, ¢lc.

In one embodiment the CAR comprises an optional leader sequence at the amimno-
terminus (N-ter) of the CAR fusion protein. o one embodiment, the CAR further comprises a
leader sequence at the N-terminus of the extracelular antipen binding domain, wherem the lsader
soquenee ts optionally cleaved from the seFv domain during cellular proccssing and focalization
of the CAR to the cellular membrane.

1o one embaodivent, the CAR comprises a chimeric fusion protein comprising an
extraceilular antigen recognition domam, a transmembrane domain, and an intracellular signaling
domain comprising a functional signaling domain derived from LTBR, or varant thereof
Without wishing to be bound by theory, T cells engineered with CARs lacking a CD3zeta chain
do not mduce specific cyiokine secretion n the presence of CIVIO+ leukemma cells. However,
these cells induce NFkB-induced genes {as demonstrated by CD74 expression {see FIG, 24E),
and do indoce IFNy and 112 seorction swhen stinndated with CD3 and CD28 antibodies (FI1G. 24C
and 24D,

Inn certain embodiments. in addition to the LTBR signaling domain, the transmembrane
domain 1s also dentved from LTBR. In cortamn embodiments, i addifion o the LTBR signaling
domain and {optionally) the transmembrane domain, the stalk is also derived from LTBR.

o one embodiment, the CAR comprises a chimeric fusion profein comprising an
extracelivlar antigen recognition domain, a transmembrane domain, and an intracellular signaliog
domain comprising a functional signalimg domain derived LTBR, or variant thercofl

In cne embodiment, the CAR comprises a chimeric fusion prolein comprisiog an
extracelivlar antigen recognition domain, a transmembrane domain, an intracelivlar signaling
domain comprising a functional cosignaling domam derived from LTBR, or variant thereof, and a
functional signaling domain derived from a stmukatory molecule, e.g., CD3 zeta chain. The
placement of the LTBR cosignaling domam may be varied depending on the desired function of
the CAR. In certain emboduments, the LTBR cosignaling domain, or variant thereof 1s placed
between the transmembrane domam and the signaling domain (e.g., CD30). In other
smbodiments, the CD3L 15 placed between the transmembrane domain and the LTBR cosignaling
domain, or variant thereof.

In certain embodiments, in addition to the signaling domain, the transmembrane domain
is also derived from a geng of Table 3. in certain embodiments, in addition o the signaling
domain and (optionally) the transmembrane domain, the stalk s also derived from a gene of
Table 3.

In one embodiment, the CAR comprises a chuimeric fusion protein comprising an
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extracelinlar antigen recognition domain, a ransmembrane domain, and an intracellular signaling
domain comprising a functional signaling domain derived from a gene of Table 3, or vanant
thereof.

1o one embodiment, the CAR comprises a chimeric fusion protein corprising an
extracelivlar antigen recognition domain, 3 transmembrane domain, an intraceliular signaling
domain comprising a functional cosignaling domam dertved from LTBR, or vartant thereof, at
least one other functional cosignaling domain, and a functional signaling domain derived from a
stimrulatory molecule, e g, C3zcta chain The placement of the LTBR cosignaling domain may
be varied depending on the desired function of the CAR. In certaim embodiments, the LTBR
cosignaling domain, or variant thereof 1s placed between the transmembrane doman and the
other cosignaling domain(s} {e.g , CDZ8 or 4-1BB}. In certain embodiments. the LTBR
cosignaling domain, or variant thereof 1s placed between the other cosignaling domain(s) and the
signaling domain {e.g., CD3L). In other embodiments, the LTBR cosigoaling domatn, ot variant
thereof is placed downstream of the signaling domam (s.g., CB38). See, e.g., FIG. 21A and FIG.
218

Inn certain embodiments. in addition to the LTBR signaling domain, the transmembrane
domain 1s also dentved from LTBR. In cortamn embodiments, i addifion o the LTBR signaling
domain and {optionally) the transmembrane domain, the stalk is also derived from LTBR.

o one embodiment, the CAR comprises a chimeric fusion profein comprising an
extracelivlar antigen recogoution domain, a transmembrane domain, an ntraceliular signaling
domain comprising a functional cosignaling domain derived from a genc of Table 3, or variant
thereof, ai feast one other functonal cosignaling domain, and a functional signaling domam
derived from a stimolatory molecule, ¢.g., CD3zeta chain. The placement of the cosignaling
domain mav be varied depending on the desired function of the CAR. In certain enbodiments,
the cosignaling domain from a genc of Table 3. or variant thereof is placed between the
fransmembrane domamn and the other cosignaling domain(s) (e.g., CD28 or 4-1BB). In certain
embodiments, the cosignaling domain from a gene of Table 3, or variant thereof s placed
between the other cosignahing domain(s) and the signaling domain (e.g., CD30). In other
smbodiments, the cosignaling domain from a gene of Table 3, or vanant thereof 1s placed
downstream of the signaling domain {e.g., CD3{).

The present disclosure provides nucleic acid sequences, ¢.g., a DNA or an RNA
construct, that encode any of the CARs described herewn. This also refers to nucleic acid
sequences encoding a known CAR such as one of those shown in FIG. 19, but modified to

meclude an LTBR domain or variant thereof, as described herein.
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The present disclosure provides nocleic acid sequences, 2.g., a DNA or an RNA
consiruct, that encode any of the CARs described herein. This also refers to nucleic acid
sequences encoding a known CAR such as one of those shown i FIG 18, but modified to
ichude a domain of a geve of Table 3 or variant thereof, as described herein.

in certain embodiments, the CAR targets UD18. In certain embodiments, the CAR s a
known CAR, such as onc of those shown in FIG. 19, but modified to inchude an LTBR domain
{or gene of Table 3) or vartant thercof, as deseribed berein. In one embodiment, the CAR s a
modified axicabtagene ciloloucel. In another embodiment, the CAR is amodified Brexucabtagene
autolcucel. In another caibodiment, the CAR 1s a modified Tisagendecleucel. o another
embodiment, the CAR 1s a modified Lisocablagene maraleucel In cerfam embodiments, the CAR
targets B-cell maturation antigen (BCMA). In another envbodiment, the CAR 15 a modified
Idecabtagene vicleucel. In one embodiment, the CAR is a modified ciltacabtagene autoleucel. In
certain emboduments, the CAR targets mescthelin. In certam cmobodiments, the CAR targets
ROR1. in cortain embodiments, the CAR targots B7-H3. In cortam embodiments, the CAR
targets CD33. In certain embodiments, the CAR targets EGFRB06. In certain embodiments, the
CAR targets IL13Ra2. In certain embodiments, the CAR targets GD2. In certain embodiments,
the CAR targets HER2. In certam embodiments, the CAR targets Glypican 3. In certain
embodiments, the CAR targeis CD7. In certain embodimenis, the CAR targets NY-ESG-1. In
certain embodiments, the CAR targets CD30. In certain embodiments, the CAR targets MAGE-
A1 in cortain embodiments, the CAR targets EMP2. In certain emibodiments, the CAR targets
P In cortain cmbodiments, the CAR targets mutant KRAS GI2V. In cortam cbodimoents, the
CAR targets CD20. Io certain erobodiments, the CAR targeis CD22. {o certain crobodioents, the
CAR targets CB171. In certain embodiments, the CAR targets CD123. In certain embodiments,
the CAR targets CD38. In certam embodiments, the CAR targets CDIO. In certain embodiments,
the CAR targets BAFFR. In certain embodiments, the CAR targets PSMA. In certain
embodiments, the CAR targets mucin (TaMUCE). Posey AD Ir, et al, Engincered CAR T Cells
Targating the Cancer-Assoctated To-Glycoform of the Membrane Macin MUCT Control
Adenocarcmoma. Immunity. 2016 Jun 21,44(6) 1444-54. dov: 10,1016/ mmumi. 2016.05.014.
PMID: 27332733, PMCID: PMC5358667. [un certam erobodiments, the CAR targets CD70. Sce,
Srinivasan et al, 1972 Investigation of ALLO-316: A Fratricide-Resistant Aliogeneic CAR T
Targeting CDI70 As a Potential Therapy for the Treatment of AML, 62° ASH Annual Meeting
and Exposition, Dec. 3-8, 2020, In certain embodiments, the CAR targets TRIBI1C. Maciocia PM,
ot al, Targeting the T cell receptor B-cham constant region for immunotherapy of T cell
malignancies. Nat Med. 2017 Dec:23(123:1416-1423. dot: 10.1038/nm 4444, Epub 2017 Nov 13
PMIE: 29131157,

43



10

i5

WO 2023/178187 PCT/US2023/064452

Exemplary sequences for the CARs and TCRs used in the Examples are provided m the
sequence listing 1o SEQ 1D Nos: 3-54. Other exemplary antibody sequences, uschuld for the

antigen recogmtion domain, are provided in the sequence bisting i SEQ 1D Nos: 63-83.

SEQ D Name
NO Type
&3 | synthetic anti~mesothelin monoclonal antibody HN1 VH DNA
54 { synthelic anti-mesothelin monoclonal antibody HNI VH AR
65 | synthelic anti-mesothelin monodonad antibody HNI VL DONA
66 | synthetic anti-mescthelin monoclonal antibody HNL VL AA
87 { synthetic anti~mesothelin monodonal antibody HN2 VH DNA
68 | synthetic anti-mesothelin monoclonal antibody HN2 VH AA
59 | synthetic anti~mesothelin monoclonal antibody HN2 VL DNA
70 { synthelic anti-mesothelin monoclonal antibody HNZ VL AA
71 | AntiCD19 VH (24} DNA
72 | AntiCD19 VL {28) DNA
73 | AntiCD19 VL {40} DNA
74 | AntiCD38 hSchv (5) ONA
75 | AntiCD38 hSeFv {8) AA
76 | AntiCD38 hSchv {10} AA
77 | AntiCD20 VL {156} DNA
78 | AntiCD20 VH {145) DNA
79 | AntiCD22 VL {650} A/
80 | ARLICD22 VH (680} AA
21 | AntiCD33 VL{71) AL
82 | AntiCD33 VH {62} AA
83 | AntiCD33 scfv {44} AA

Other chimerie antigen receptors as modified herein, include those useful for treatment
for autcimmune discase, such as arc chimeric auioantigen recoptors (CAAR). Such CAARs
melude DSG3-CAART and MuSK-CAART. Others may be known m the art or may be designed
by the person of skill.

The present disclosure provides nucleic acid sequences, e.z.. a DNA or an KNA
construct, that encode any of the TCRs described herein. Thus also refers to nucleic acid
sequences encoding a known TCR sach as one of those shown in FIG. 20, bui modified to
ioclude an LTBR domain {or gene of Table 3) or fragment thereof, as described herein. Varous
other enginecred T cell receptors are known 1n the art or may be designed by the person of skill.
Such TCRs include those currently being tested clinacally, such as those identified m FIG. 20

The expression casseties referred to herein include a nucleic acid molecule which encodes
one or more biologically useful nucleic acid sequences {c.g., a gene cDNA encoding a fusion
protein, CAR, TCR, mRNA, ctc.) and regulatory sequences operably hinked thereto which direct
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or modulate transeription, translation, and/or expression of the nucleic acid sequence(s) and its
gene product{s). Operably linked sequences melude both regulatory sequences that are
contiguous with the nucleic acid sequence and regulatory sequences that act in trans or at a
distance to control the sequence. Such regulatory sequences typically include, ¢.g., one or more of
a promoter, an enhancer, an intron, a Kozak sequence, a polyadenylation sequence, and a TATA
stgnal. The expression cassctic may contamn regulatory scquences upstream (57 to) of the gene
sequence, ©.g., one of more of a promoeter, an enhancer, an intron, ctc., and one or mose of an
snhancer, or regulatory sequences downstrean (37 10} a gene sequence, .2, 37 uniransiated
region comprising a polvadenylation site, among other elements. Thus, in addition to the coding
sequences for the fusion protein, CAR, or TUR the expression cassette may also wehude
expression controd sequences.

The expression control sequences include a promoter. In some embodiments, its 113
desirable to utihize a promoter baving high travseriptional activity. Certamn strong constitutive
promoters are known in the art and includs, without limitation, the CMV promoter, the EF-1a
promoter, CBG promoter, UB7 promoter, ete. Alternatively, other promoters, such as regulatable
{(inducible) promoters {sec, c.g., WO 2011/126408 and WO 2013/049493, mcorporated by
reference herenl, or a promoter responsive to phvsiologic cucs may be utilized. In certam
embodiments, the inducible promoter is activated in response o T cell stimulation. In certain
embodiments, the promoter s an NFAT, AP, NFxB, or IRF4 promoter,

The expression cassetic may also include, i certain embodipents, one or more IRES or
2A scquence{s) to allow for expression of multiple coding scquences from the same exprossion
cassclte. As exemplified kerein, in one erobodiment, a TCR durected to NY-ESG-1 15 provided in
which an LTBR intracellolar domain is expressed contiguously with the TCRa {or TCRP) chain.
See, FIG. 34, 10 a lentiviral vector wiich includes 2A sequences. Construction of such cassettes
and vectors are known in the art, and are described herein in the Examples. See, e.g., Sack et al.
Profound Tissue Specificity in Proliferation Control Underlies Cancer Drivers and Ancuplowdy
Patterns. Cell 2018 Apr 5:173(2):499-514 ¢2 and Yang et al, A public genome-scale lentiviral
expression hbrary of human ORFs, Mat Methods. 2011 Auag; 8(8): 659661, which are
mcorporated hersin by reference.

Provided herein, in certain aspects, are compositions which include modificd
tymphocyies which comprise the nucleic acids and/or expression cassettes described hercin. In
one embodiment, the host lvmphoeyte 18 a T cell. In another embodiment, the host lymphocyie is
a natural kitler (NK)) cell. In certain embodiments, the composition comprises a population of

cells which includes a nuxed population of lymphocytes (e.g., alpha beta T cells and NK T celis).
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In other embodiments, the composition comprises cells which includes a population which 1s
enriched for a particudar lymphocyte population.

As used herein, the phrase “T cell” refers to a lymphoeyte that expresses a T cell receptor
molecule. T cells include human alpha beta (0ff) T cells and human gamma delta (v8) Teells. T
cells include, but are not limited to, narve T cells, stinudated T cells, primary T cells (e.g.,
uncultured), cultured T cclls, inunortalized T eclls, belper T cells, eytotoxic T eclls, momory T
cells, regulatory T cells, natural killer T eells, combinations thereof, or subpopudations thereof. T
cells can be CDd+, CD8+, or U4+ and CD8+. T cells can also be CD4- |, CD8-, or T4~ and
CD38- T celis can be helper cells, for example helper cells of type Tul, Tw2, Tu3, TuY, Tul7, or
Tra. T cells can be evtotoxic T cells. T cells can also be regulatory T cells. Regulatory T eells
(Tregs) can be FOXP3+ or FOXP3- T cells can be alpha/beta T cells or gamma/delta T cells. In
some cases, the T cell 1s a CD4+CD235CDI27" regulatory’ T cell. In some cases, the Tcellis a
vegulatory T cell selected from the group counsisting of type 1 regulatory {Trl), Ta3, C8+CDH28-,
Tregl?, and Qa-1 restricted T cells, or a combination or sub-population thercof. In some cases,
the T cell is a FOXP3™ T cell. In some cases, the T cell is 5 CDR4TCTNRARCDI27Y offector T cell
In some cases, the T cell is a CD4CD23Y CD127MCD45RAMCD43RO- naive T cell. In some
cases. the T eell1s a VyOVE2Z T cell. In some embodiments, the T cell expresses a viral antigen. In
other embodiments. the T cell expresses a cancer antigen. A T cell can be a recombinant T cell
that has been genetically mampulated.

As vsed herein, the phrase “primary” i the context of a primary cell is a coll that has not
been transformed or immortalized. Such primary cells can be coltured, sub-coltured, or passagod
a luotied number of times (¢.g., cultured 0, 1,2, 3,4, 5,6, 7. 8,9, 140, 11, 12,13, 14, 15, 1¢, 17,
18, 19, or 20 times). In some cases, the primary cclls are adapted to in vitro culture conditions. In
some cases, the prunary cells are isolated from an organism, svstom, organ, or tissue, optionally
soricd, and utthized directly without culturing or sub-culturing. In some cases, the prumary eclls
ave stimulated, activated, or differentiated. For example, primary T celis can be activated by
contact with {¢.g., culturing e the presence of) CD3, CD28 agonists, [L-2, IFN-y, ora

combination thereof

Methods
Methods of making modified host cells
Also provided herein are meathods of making the modified cells and compositions
containing modified cells as described herein. Methods of modifying cells, e g, lymphocytes, to
miroduce an exogenous sequence, such as an expression casselte of SXPression vector cComprising
a coding sequence for a fusion protein, a CAR, or TCR, or more than one of these sequences, are
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known m the art. For example, see, ¢.g., WO 2016/109410 A2, which is mcorporaied herein by
reference. In certain embodiments, more than one exogenous sequence 8 miroduced.

By the term “modified” as used herein, 1s meant a changed state or structure of a
molecule or cell of the invention. Molecules may be modified in many ways, including
chemically, stracturally, and functionally. Cells may be modified through the introduction of
oucleic acids. Modifving can refor to slicring oxpression of a gene in g lymphoceyte, for example,
by wtroducing an exogencous nucleie acid that encodes the gene.

The lviephocyies provided herein can be genstically modified, e.2., by wansfection,
transduction, or ¢lectroporation, to express a nucleic acid sequence encoding a fusion protein,
TCR, or CAR, as desceribed herein. Depending on the climical conlext, e.g., patient’s condition or
condition to be treated, prolonged or permanent expression of the gene and/or, ¢ g . for robust and
long-lasting CAR activity, ¢.g., anti-tumor activity, may be desirable. In such embodiments, the
tyraphocyies are genctically modified, e.g., ransduced, ¢.g., virally travsduced, using vectors
comprising nucleic acid sequences encoding a gene disclosed herein to confer a desired effecior
function. [o other embodiments, transient expression of the gene is desirable. In such
crabodiments, the use of, ¢.g., mRNA or a regulatable promoter to express the effector-enbancing
gene, may be used.

Methods of méroducing and expressing genes into a cell are known in the art. fnthe
context of an expression veetor, the vector can be readily mtroduced wnto a host eell, e.g.,
mammakian, bacterial, veast, or insect coll by any known in the art. For example, the expression
veotor can be transferred into a host ecll by physical, chomieal, or biological mceans.

Physical methbods for miroducing a polynuclentude mto 2 host cell nclude calcium
phosphate precipitation, lipofection, particle bombardment, microinjection, electroporation, and
the like. Mcthods for producmg cells comprising vectors and/or exogenous nucleic acuds are well-
known in the art. See, for example, Sambrook et al, 2012, MOLECULAR CLONING: A
LABORATORY MANUAL, volumes 1-4, Cold Spring Harbor Press, NY). A suitable method
for the introduction of a polynucieotide into a host cell is calcium phosphate transfection.

Biological methods for introducing a polynucleotide of mterest mto a host cell include the
use of DNA and RNA vectors. Viral vectors, and especiatly retroviral vectors, have beconie the
most widely used method for inserting genes into mammalian, e.g., human cells. Viral vectors
can be derived from lentivirus, poxviruses, herpes simplex virus I, adenoviruses, and adeno-
assoctated viruses, and the hike.

Chenieal means for introducing a polynucleotide mto a host eell include colloidal
dispersion systems, such as macromolecule complexes, nanocapsules, microspheres, beads, and
lipid-based systerms including oil-in-water emulsions, micelles, mixed micelles, and liposomes.
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An exemplary colloidal svstem for use as a delivery vehicie in vitro and n vivo 18 a liposome
{c.z.. an artificial membrane vesicle). Other methods of targeted delivery of nucleic acids are
available, such as delvery of polynuclestides with targeted nanoparticles or other suitable sub-
micron sized delivery system. [n the case where a non-viral debivery svstenuis utilized, an
exemplary delivery vehicle is a iposome. The use of lipid formulations is contemplated for the
uiiroduction of the nueleic acids mio a bost ecll (in vitro, ex vive or i vivo). In another aspect,
the nucleic acid may be associated with a bpid. The nuecleic acid associated with a lipid may be
encapsufated in the aqueous interior of a liposome, jnterspersed within the lipid bilayer of a
liposome, attached to a liposome via a linking molecule that s associated with both the liposome
and the chgonucleotide, entrapped 1 a bposome, complexed with a iposome, dispersed in a
solution containing a Hpid, mixed with a Hpid, combined with a lipid, contained as a saspension
in a ipid, contained or complexed with a micelle, or otherwise associated with a ipid. Lipid,
Lpid/DNA or hipid/expression vector associated compositions are not Huntled to any particular
structure 1o solution. For example, they may be present i a bilaver structure, as miccles, or with
a “collapsed” structure. They may also simply be interspersed in a solution, possibly forming
ageregates that are not vaiform in size or shape. Lipids are fatty substances which may be
naturally occurring or synthetic ipids. For example, hipids melude the fatty droplets that naturally
occur m the cytoplasm as well as the class of compounds which contain Jong-chain aliphatic
hvdrocarbons and thewr denivatives, such as fatty acids, alcohols, amines, amino alcohols, and
aldehvdes. Also contemplated are lipofectamine-nucleic acid complexes.

Regardless of the method used to introduce exogenous nucicie acids mto a host eol or
atheewise expose a cell (o the inhibuor of the present mvention, 18 order to confirm the presence
of the recombinant micleic acid sequence in the host cell, a varicty of assays may be performed.
Such assavs mnclude, for example, Southern and Northern blotting, RT-PCR and PCR,
ochemical assays, such as detecting the presence or absence of a particular peptide, ¢.g.. by
mmmunoclogical means (ELISAs and Western blots).

In ¢ertain embodiments. an expression vector is provided which includes the coding
sequence for a fusion protein comprising an LTBR domain and a domain from a protem that is
not LTBR. {u other embodiments, the expression vector includes the coding scquence for one or
more components of a CAR or TCR. In other embodiments, the expression vecior includes the
coding sequence for one or more componeuis of a CAR or TCR that includes one or more LTBR
domains. In other embodiments, the expression vecior imcludes the coding sequence for one or
more components of a CAR or TCR that includes one or more domains of a gene of Table 1.
Expression vectors include all those known in the art, including cosmuds, plasmids {c.g., naked or
contamed i liposomes) and viruses {e.g., lentiviruses, retroviruses, adenoviruses, and adeno-
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associated viruses) that incorporate the recombinant polynucieotide. In one embodiment, the
expression vector is a lentivirus. if more than one expression vector 1s utilized, cach expression
vector may be individually selected from amongst those known in the art.

Provided herein is a method of making a population of immune effector cells (e.g, T
cells, NK cells) that are modified to express a fusion protem, TCR, or CAR as described herem.
Methods for making such vomunce cols include introducing an exogenous nucleic acid encoding
a LTBR-domain fusion protein into the cell. Also provided herein is a method of making a
popuiation of immune offector cells (e.g., T cells, NK cells) that are modified to express a CAR
or TCR that inchudes one or more LTBR domains. Methods for making such tmune celis
mclude mroducing an exogenous nucleic acid encoding the CAR or TUR nto the cell. In certain
embodiments, immune eifector cells comprising the fusion proteins described herein are long
hived and/or resistant to apopiosis.

In the examples described below, a method of making nodified T cells 1s deseribed for
convenience. However, alternative embodiments are envisioned using other kinds of imanne
cells, e.g., NK T eclis or NK cells. Suitable methods are known inthe art,

Briefly, an exemplary method includes providing a population of immune effector cells
{e.g., T celis), and optionally, removmg T regulatory cells, e.g., CD25+ T cells, from the
population. In one embodiment, the population of tmmune effector cells are antologous to the
subject who the cells will be admimistered o for treatment. Tn one embodiment, the population of
unmune effector colls are allogeneic 1o the subject who the cells will be adonnistered to for
treatment. In one embodiment, the T regulatory cells, ¢.g., CD2Z5+ T cells, are romoved from the
population using a0 anti-CDZS autibody, or fragmsent thereof, or a CD25-binding bgaod, ez, [L-
2. in one embodiment, the anti-CD25 antibody, or fragment thereof, or CD235-binding ligand is
conjugated to a substrate, ¢.g., a bead, or is otherwise coated on a substrate, ¢.g., a bead. In one
embodiment, the anti-CD25 anttbody, or fragmend thereof, is conjugated to a substrate as
deseribed heren. In one embodiment, the T regulatory cells, e g, CD25+ T cells, are removed
from the population using an anti-CD23 antibody molecule, or fragment thercof. In another
embodiment, CD25+ cells are not removed.

Agother exeniplary method acludes providing a population of inunune effector cells
{c.g., T cclis), and enriching the population for CDE+ cells and subsequently, enriching the
population for CD4+ cells. In one embodiment, population s enwiched for CO8+and CD4+T
cells asimg an anti-CD8 and anti-CD4 antibody, or fragment thereof, or a CD8-binding hegand or
{D4-binding higand. In one embodiment, the anti-CD4 or anti-CD¥ antibndy, or fragment

thereof, or CB4 or anti-CD8-binding ligand 1s conjugated to a substrate, ¢.g., a bead, or is
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otherwise coated on a substrate, ¢.g., a bead. In one embodiment, the anti-CD4 antibody or anti-
CD8, or fragment thereot, 15 conjugated o a substrate as described herein,

In one embodiment, the method further comprises transdacing a cell from the population
with one or more vectors comprising a nucleic acid encoding a fusion protein, CAR, or TCR as
described heretn. In one embodiment, the vecior 1s selected from the group consisting of a DNA|
a RNA, aplasmid, a lentivirus voctor, adenoviral vector, or a retrovirus vector, In one
embodiment, the cell from the population of T cells is transduced with a vector once, e.g., within
one day after population of tnmune effector celis are obtained from a blood sample from a
subject, ¢.z., obtained by apheresis. In one ermbodiment, the method further comprises generating
a population of RNA- engineered cells fransiently expressing exogenous RNA from the
population of T cells. The method comprises introducing an in vitro transcribad RNA or synthetic
RNA into a cell from the population, where the RNA comprises a nucleie acid encoding an LTBR
domain-contatung fusion protein, a TCR, or CAR.

In another embodiment, the method further comprises transducing a cell {rom the
population with one or more vectors comprising a nuclcic acid encoding a CAR or TCR that
includes one or more LTBR domains as described herein. In one embodiment, the vector is
selected from the group consisting of a DNA, a RNA, a plasmid, a lentivirus vector, adenoviral
vector, or a retrovirus vector. In one embodiment, the cell from the population of T cells is
fransduced with a vector once, e.g., within one dav after population of imnume effector cells are
obtained from a blood sample from a subject, ¢.z.. obtained by apheresis. In one embodiment, the
method further comprises gonerating a population of RNA- engincered cclls transiontly
sxpressing exogenous RNA from the population of T cells. The method comprises miroduciag an
in vitro transcribed RNA or synthetic RNA into a cell from the population, where the RNA
comprises a mucleic acid encoding 5 CAR or TCR that includes one or more LTBR domains as
described herein.

o one embodiment, modified cells deseribed herein are expanded. In one embodiment,
the cells are expanded in culture for a period of several hours {(c.g., about 2.3, 4,5, 6,7, 8.9, 10,
15,18, 21 howrs) to about 14 davs (e.g., 1.2, 3,4, 5,6,7,8, 9,10, 11, 12, 13 or 14 days). lnone
smbodiment, the cells are expanded i culture for 3 or 4 days, and the resulting ceils are more
potent than the same cells expanded i culbire for 9 days under the same culture conditions.
Potency can be defined, ¢.g., by various T cell functions, ¢.g., proliferation, target cell killing,

cytokine production, activation, migration, or combinations thereof

Methods of Treatment

(]
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Also provided herein, in certam aspects, are methods of treating cancer 1n a subject. In
certain embodiments, the method tncludes aduunisiering (o the subject a cell that expresses a
fusion protein as described herein such that the cancer is treated m the sebject. In certam
embodiments, the cell further expresses a CAR. In other embodiments, the cell further expresses
a TCR. As ssed herein in describing the methods of treatment, LTBR is vtilized as an exemplary
cffecior-cnhancing gene, for convenicnse. However, in alternative emboduuenis, the other genes
of Table 3 are also utilized in modified CAR or TCR containing cells in the methods. In one
embodiment, the method ncludes obtaining cells from a patient, modifymg the cells as described
herein, and admimistering the cells to the patient.

In certain embodiments, the method includes adminisiening 1o the subject a cell that
expresses a CAR or TCR that inclades one or more LTBR domains as deseribed herein such that
the cancer is treated in the subject. In one embodiment, the method includes obtaining cells from
a patient, modifying the cells as described berein, and adnunistering the cells to the patient.

In certain embodiments, the method includes administering 1o the subject a cell that
expresses 2 CAR or TCR that includes one or more domains from a gene of Table 3 as described
herein such that the cancer is treated in the subject. In one embodiment, the method ncludes
obtaming cells fromt a patient, modifving the cclls as described herem, and admanistening the eclls
to the patient.

The term “cancer” as used herein refers to any disease, condition, traxt, genotype or
phenotype characterized by voregulated cell growih or replication. In certain embodiments,

g., according to the methods disclosed

&

administration of the compositions discloscd hercin, ¢
herein, ireals a cancer. Incerlain embodiments, the cancer 5 selecled from the group cousisting
of adrenal cortical cancer, advanced cancer, anal cancer, aplastic anemia, bileduct cancer, bladder
cancer, bone cancer, bone metastasis, brawn tumors, brain cancer, breast cancer, childhood cancer,
cancer of unkoown primary origin, Castleman disease, cervical cancer, colon/rectal cancer,
endometrial cancer, esophagus cancer, Ewing fumily of tumors, eye cancer, gallbladder cancer,
gastrointestinal carcinoid tumors, gasirointestinal stromal tumeors, gestational trophoblastic
discase, Hodgkin disease, Kaposi sarcoma, venal cell carcinoma, laryngeal and hypopharyngeal
cancer, acute lymphocytic leukenya, acute myeloid leukemia, chrovic lymphocytic leukenua,
chronic myveloid leukemia, chromic myelomonocytic leukemia, liver cancer, hepatocellular
carcinoma (HCO), non-small cell lung cancer, small cell lung cancer, lung carcinoid tumor,
bymphoma of the skin, malignant mesothelioma, multiple mveloma, myelodysplastic syndroms,
nasal cavity and paranasal sinus cancer, nasopharvngeal cancer, neuroblastoma, non-Hodgkin
lvmphoma, oral cavity and oropharyngeal cancer, osteosarcoma, ovarian cancer, pancreatic
cancer, pentde cancer, priwfary fumors, prosiate cancer, retinoblastoma, rhabdomyvosarcoma,
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salivary gland cancer, sarcoma m adult soft tissue, basal and sguamous cell skin cancer,
melanoma, small infestine cancer, stomach cancer, testicular cancer, throat cancer, thymus
cancer, thyroid cancer, wterine sarcoma, vaginal cancer, velvar cancer, Waldenstrom
macroglobulinenua, Wilms tumor, secondary cancers caused by cancer treatment, and any
combination thereof. An example of a cancer that is treatable by the modified cell (e.g., LTBR
CART or LTBR TCR-T ccll, or LTBR-containing CART or TCR-T ecll) 1s a homatological
cancer. In one aspect, a hematologic cancer inclading but is not Limited to leukemia (such as
acute myelogenous leukeraia, chronic nmyelogenous leukemis, acute uphoid leukemia, chronic
lymphoid leukenua and myclodysplastic syndrome) and malignant lymphoproliferative
condifions, mcluding lymphoma (such as multiple myeloma, non-Hodghkin's lymphoma, Burkait's
tymphoma, and small cell- and large celi-follicelar lymphoma). In other embodiments, a
hematologic cancer can include minimal residual disease, MRD, e.g., of a leukemia, e.g., of AML
or MDS. Other cancers include breast cancer, lung cancer, prostate cancer, colorectal cancer,
esophageal cancer, stomach cancer, bladder cancer, pancreatic cancer, kidney cancer, corvical
cancer, iver cancer, ovarian cancer, and testicular cancer. [o other embodiments, the cancer is a
solid tumor cancer. In certain embodiments, the cancer is one of those listed in FIG. 19 or FIG.
20,

In certain embodiments, the CAR is selected from Axicabtagene ciloleuce! {Yescarta®),
Brexucabtagene autoleucel {Tecartus™, Idecabtagene vicleucel (Abecma™™), Lisccabtagene
maraleucel (Breyvanzi®), Tisagendeclouce! (Kyrmriah®),

Autoimmunc discascs are conditions arising from abnormal immunc attack to the body,
and they substantially increase the morbidity, mortaliy and healihcare costs woddwide. As T
cells plav a key role in the process of autcimmune discases, engineered T-call therapy has
emerged and is also regarded as a potential approach o overcome current roadblocks in the
ircatment of awtoimmune diseases. Either selfereactive or avtoantibodies play a key role in the
process of autommune diseases. Thus, engineening T cells fo express a chimeric auwtoantibody
receptor {CAAR) is a strategy for treatment for avtoimmune disease. In one embodiment, the
CAR comprises a CAAR. See, ¢.g., Zhang et al, Clumeric antigen receptor T-cell therapy beyond
cancer: current practice and future prospects, [mmunotherapy, 2020 Sep 12(1301621-1034. don:
10.2217/im-2020-0009. Epub 2020 Jul 30, which is incorporated herein by reference.
Auntommune discases include Pemphigus valgaris (PV) {e.g, DSG3-CAAR-T) and lupus (c g.,
MuSK-CAAR-T)). Other autoimmune diseases include type 1 diabetes, autoimmuone thyroid
disease. rheumatoid arthntis (RA), inflammatory bowel disease, colitis, systemic lupus
ervthematosus, and multiple sclerosis (MS). See, e.g., Chen et al, Ioynunotherapy Derving from

CAR-T Cell Treatment i Autoimmune Diseases, Journal of Immunology Research Volums

7
o



WO 2023/178187 PCT/US2023/064452

2019, December 31, 2019, which is incorporated herein by reference. Other conditions treatable
with the compositions described herein include grafi-versus-host discase (GVHD) and transplant
rejection.

To another embodumnent, the subject has a virally-driven cancer. In certain embodiments,

5 the virally-driven cancer is selected from the foHowing:

Virus Conditions

Epstein-Bair Viras (EBY) Buwrkitt's Lymphoma

Hepatitis B Virus (HBV) Laver Cancer

Hepatitis C Virus (HCV) Liver Cancer

Human Herpesvicus 8 (HHS) Kaposi's Sarcoma

Human Papillomavirus (HPV) {Cervical Cancer, Head and Neck Cancers,
Anal, Oral, Pharyngeal, and Penile Cancers

Humag T-cell Lyvmphotropic Virus 1 (HTLV}Y | Adult T-cell Leukenua

Merkel Cell Polvomavirus Sk Cancer (Merkel Cell Carcinoma)

In one aspect, the methods comprise adminisiering o the subject it need thereof an
cifective amount of an effector-enhancing gene-gxpressing celi (g, LTBR CART or LTBR
TCR-T celi) or LTBR-containing CAR/TCR expressing cell (L TBR-containing CART or TCR-T

10 cell) desonbed berein in combination with an effective amount of another therapy. Administered
“m combination”, as used herein, means that two (or more) difforent treatments are dehivered to
the subject during the course of the subject’s affliction with the disorder, ¢.g., the two or more
treatments are delivered after the sabject has been diagnosed with the disorder and before the
disorder has been cured or eliminated or treatment has ceased for other reasons. In some

15 cmbodiments, the delivery of one treatment is still cocurring when the delivery of the second
begins, 50 that there is overlap in torms of adounistration. This 1s sometimes referred to herein as
“simoltancous” or “concwrrent delivery”. In other embodiments, the delivery of one treatment
ends before the dehvery of the other treatiend begins. In some embodiments of either case, the
treatment is more effective because of combined administration. For example, the second

20 weatment is more effective, e.g., an cquivalent effect is scen with less of the second treatment, or

the second treatment reduces sympioms to a greater extent, than would be seen if the sccond
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freatment were adonunistered n the absence of the first treatment, or the analogous situation s
scen with the first treatment. In some crabodiments, delivery 15 such that the reduction i a
svmptom, or other parameter related to the disorder is greater than what would be ohserved with
one treatment delivered in the absenee of the other. The effect of the two treatmients can be
partially additive, wholly additive, or greater than additive. The delivery can be such that an
cffcet of the first treatment delivered 1s still detectable when the sccond 18 delivered.

An effector-enhancing gene-expressing cell (s.g., LTBR CART or LTBR TCR-T cell) or
LTBR-contatning CAR/TCR svpressing cell (L TBR-contatring CART or TCR-T celi) described
herein and the at least one additional therapewtic agent can be administered simultancously, m the
same Or n separate composiiions, or sequentially. For sequential adminustration, the effector-
enhancing genc-expressing cell (e.g, LTBR CART or LTBR TCR-T cell) cell described herein
can be admuustered first, and the addiional agent can be admuustered second, or the order of
administration can be reversed.

The effecior-enhancing gene-expressing cell (e.g., LTBR CART or LTBR TCR-T cell) or
LTBR-contatning CAR/TCR sxpressing cell (L TBR-contaimung CART or TCR-T cell) and/or
other therapeutic agents, procedures or modalities can be administered during periods of active
disorder, or during a period of remission or less active disease. The effector-enhancing gene-
cxpressing cell (e.g., LTBR CART or LTBR TCR-T ceil) or LTBR-containing CAR/TCR
expressing cell (LTBR-contaiming CART or TCR-T cell) can be administered before the other
treatment, concurrently with the treatment, post-treatment, or during remission of the disorder.

When admunsstered 10 combination, the offcctor-cnhancing gono~-oxprossing ocll {¢.g.,
LTBR CART or LTBR TCR-T cell) or LTBR-contaming CAR/TCR expressing cell {LTBR-
containing CART or TCR-T cell) and the additional agent {¢.g., second or third agent), or all, can
be adnunistered m an amount or dose that is higher, lower or the same than the amount or dosage
of cach agent used individually, ¢.g.. as a monotherapy. In certam embodiments, the adnumisiered
amount or dosage of the effector-enhancing gene-expressing cell {e.g., LTBR CART or LTBR
TCR-T celiy or LTBR-containing CAR/TCR expressing cell (L TBR-contamning CART or TCR-T
cell), the additional agent (¢.g., second or thard agent), or all, 1s lower {c.g., at loast 20%, at least
30%, at least 40%, or at least 50%) than the amount or dosage of cach agent used ndividually,
¢.g., as a monotherapy. In other enbodiments, the amount or dosage of the effector-enhancing
gene-expressing cell {c.g., LTBR CART or LTBR TCR-T ceil) or LTBR-contaiming CAR/TCR
expressing cell (LTBR-containing CART or TCR-T cell), the additional agent (e.g.. sccond or
third agent), or all, that results in a desired effect (e.g., treatment of cancer) 1s lower {o.g., at least
20%, at least 30%, at least 40%, or at least 30% lower) than the amount or dosage of each agent
used mdividually, e.g., 53 a monotherapy, required to achieve the same therapeutic effect.

4
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To further aspects, a effector-enhancing gene-expressing cell {e.g., LTBR CART or LTBR
TCR-T cchij or LTBR-containing CAR/TCR expressing ccll (L TBR-containing CART or TCR-T
cell) deseribed heremn may be used in a treatment regimen in combination with surgery,
chemotherapy, radiation, imownosuppressive agents, such as cyclosporin, azathioprine,
methotrexale, myeophenclate, and FK506, antibodies, or other immunoablative agents such as
CAMPATH, anti-CD3 antibodics or other antibody therapies, evtoxan, fludarabme, evelosporin,
FE506, rapamyyein, mycophenolic acid, sterowds, FRO01228, cvickines, irradiation, or a peptide
vaceine, such as that described in Izumoto ot al. 2008 J Neurosurg 108:963-971.

In cortain 1nstances, an effector-cnhancing geng-expressing ¢cll {c.g., LTBR CART or
LTBR TCR-T cell) or LTBR~contaming CAR/TCR expressing cell (L TBR-confaining CART or
TCR-T ccli) as described herein are combined with other therapautic agents, such as other anti-
cancer agents, anti-allergic agents, anti-nausea agents (or anti-emetics), pain relievers,
cytoprotective agents, and combinations thereof.

In one embodiment, an effector-enhancing gene-expressing cell (e.g., LTBR CART or
LTBR TCR-T cell) or LTBR-contatning CAR/TCR expressing cell (LLTBR-contatmung CART or
TCR-T cchiy as described herein can be used in combination with a chemotherapentic agent.
Exemplary chemotherapentic agents melude an anthracychne {e.g.. doxorubicin (¢ g, iposonal
doxorubicing}), a vinca alkaloid {e.g., vinblastine, vincristine, vindesine, vinoreibine), an
alkylating agent {e.g., cyclophosphanude, decarbaming, melphalan, osfanude, temozolonude), an
vamune cell antibody {c.g., alemtuzamab, gemtuzumab, rituxamab, ofatumumab, tositumonmab,
brontaxamab), an antimctabolite (including, ¢.g., folic acid antagonists, pyrimidine analogs,
purine analogs and adenosine deaninase whibitors {¢.g., Mudacabing)), an mTOR 1ahibuor,
TNFR glacocorticoid induced TNFR related protein {GITR) agonist, a proteasone inhibitor (¢.g.,
aclacinomycin A, gliotoxin or bortezonub}, an tmmunomodulator such as thalidonude or a
thalidomide derivative (e.g.. lenalidomide), or a checkpoint inhibitor (e.g., a PD-1 or PD-L1

mhibttor, ¢.2., Pembrolizumab (Kevtruda), Nivolumab (Opdive), Cennphmab (Libtaye),
Atezolizumab {(Tecentrig), Avelumab (Bavencio), Durvalumab (Imfinzi)).

General chemotherapeutic agents considered for use in combination therapies include
anastrozole {Armidex®), bicalutanide {Casodex®), blecomyvem sulfate (Blenoxane®), busulfan
(Myleran®), busulfan injection (Busulfex®), capecitabine (Xeloda®), Nd-pentoxyearbonyl-3-
deoxy-5-fluorocytidineg, carboplatin (Paraplatin®), carmustine (BiCNU®), chlorambucil
{Leukeran®), cisplatin (Platinol®), cladribine (Leustatin®), cyclophosphanude (Cyloxan® or
Neosar®)

=/

cvtarabine, cvtnsine arabimoside (Cyiosar-U®R), cytarabme hiposome mjection
(DepoCyit®), dacarbazine (DTIC-Dome®), dactinomycin {Actinomycin D, Cosmegan),
daumorubicn hydrochloride (Cerubidine®), dawnorubiem citrate Liposome injection

3
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{DaunoXome®), dexamethasone, docetaxel {Taxotere®), doxorubicm hydrochlonide
{Adnamycin®, Rubex®}, etoposide {Vepesid®), fludarabine phosphate {(Fhidara®), 5-
fluorouracit {Adrocil®, Efudex®), flutanude (Fulexin®), tezaciithine, Gemcitabime
(difluorodeoxycitidine), hvdroxyurea (Hydrea®), Idarubicin (Jdamycin®), fosfamide (JFEX®R),
minotecan (Camptosar®), L-asparaginase (ELSPAR®), leucovorin caleium, melphalan
{Alkcran®), 6-mercaptopuring (Purincthol®), methotrexate (Folox®), mitoxantrone
{(Novanirone®), mylotarg, paclitaxe] (Taxol®), phoenix (Yirium9W/MX-DTPA}, pontostatin,
polifeprosan 20 with carmustine implant (Gliadel®), tamoxifen citrate (Nolvadex®), teniposide
{(Vumon®}, o-thioguanine, thiotepa. tivapazamine { Tirazone®), opotecan hydrochloride for
wyection (Hycamptin®), vinblasting (Velban®), vinenstine {Oncovin®), and vinorelbine
(Navelbine®),

Treatment with a combination of a chemotherapeutic agent and an effector-enhancing
genc-exprossmyg coll (e.g., LTBR CART or LTBR TCR-T celly or LTBR-contarning CAR/TCR
expressing cell (LTBR-containing CART or TCR-T cel) described herein can be used to treat a
hematologic cancer described herein, e.z., AML. In embodiments, the combination of a
chemotherapeutic agent and an effector-enhancing gene-expressing cell (e.g., LTBR CART or
LTBR TCR-T celly or LTBR-contaming CAR/TCR expressing cell (LTBR-contaming CART or
TCR-T celi) 1s usefuol for targeting, ¢ g, killing, cancer stem cells, e g, leukemic stem cells, ez,
m subjects with AML. In embodiments, the combination of 3 chemotherapeutic agent and av
effecior-enhancing gene-expressing cell (e g., LTBR CART or LTBR TCR-T cell) or LTBR-
containing CAR/TCR oxpressing ccll (L TBR-contaming CART or TCR-T ccll) 15 uscful for
reating ounuoal residual discase (MRD). MRD refers to the small number of cancer cells that
remain in a subject during treatment, e.g., chemotherapy, or after reatment. MRD isoften a
major cause for relapse. The present invention provides a method for treating cancer, c.g., MRD,
comprising administering a chemotherapeutic agent in combination with an effector-enhancing
gene-expressing cell (e.g, LTBR CART or LTBR TCR-T cell} or LTBR-contaimng CAR/TCR
expressing cell (LTBR-containing CART or TCR-T ¢ell), e.g., as described herein.

In an embodiment, the chemotherapeutic agent is admimsiered prior to administration of
the effector-enhancing gese-cxprossing cell {e.g, LTBR CART or LTBR TCR-T celly or LTBR-
contaiming CAR/TCR expressing celi (LTBR-containing CART or TCR-T cell). In
chemotherapeutic regimens where ruore than one administration of the chemotherapeutic agent is
desired, the chemotherapeutic regimen is mitiated or completed prior to administration of the
cffector-enhancing gene-expressing cell (e g, LTBR CART or LTBR TCR-T cell} or LTBR-
contaning CAR/TCR expressing cell (LTBR-contaming CART or TCR-T cell). In embodiments,

the chemotherapeutic agent 15 admmnistered at least 1 day, 2 dayvs, 3 davs, 4 days, 5 dave, 6 days, 7

(]

6

PCT/US2023/064452



10

15

20

25

30

WO 2023/178187 PCT/US2023/064452

davs, 8 days, 9 days, 10 days, 11 days, 12 davs, 13 davs, 14 days, 15 davs, 20 days, 25 days, or
30 days prior to administration of the ctfector-enhancing gene-gxpressing cell (e.g., LTBR CART
or LTBR TCR-T cell) or LTBR-contaming CAR/TCR expresuing cell (LTBR-containing CART
or TCR-T cell). In embodiments, the chemotherapeutic regimen is mitiated or completed at least
1 day, 2 davs, 3 days, 4 days, 5 days, 6 days, 7 davs, & days, 9 days, 10 days, 11 davs, 12 days, 13
days, 14 days, 15 days, 20 davs. 25 days, or 30 days prior to administration of the ctfector-
enhancing gene-expressing cell (e.g., LTBR CART or LTBR TCR-T cell) or LTBR-containing
CAR/TCR expressing cell (LTBR-containing CART or TCR-T cell}.

When “an immunologically effective amount,” “an anti-tumor cffective amount,” “a
tumor-inhibiting effective amount,” or “effective amount” is indicated, the precise amount of the
compositions of the present invention to be admimstered can be deternuned by a physician with
consideration of ndividual differences m age, weight, tumor size, extent of mfection or
metastasis, and condition of the patient (subjoct). It can generslly be stated that o pharmaceutical
composition comprising the T cells described herein may be administered at a dosage of 1070
16° cells/kg body weight, in some instances 10° to 10° cells/kg body weight, including all integer
values within those ranges. T cell compositions may also be administered multiple times at these
dosages. The cells can be adnministered by usmg mfusion techniques that are commonly known in
mnmunotherapy (see, e.g., Rosenberg et al., New Eng. J. of Med. 319:1676, 1988). As used
herein, the term “effective amount” of an agent 1s that amount sufficient to effect beneficial or
desired results, for example, clinical results, and, as such, an “effective amount” depends upon
the context in which it is boing applicd. For example, in the contoxt of administering an agent that
{reats a tumor, an cffeciive armount of gu ageot is, for example, an amount sufficient to reduce or
decrease a size of a tumor or to inhibit a temor growth, as compared to the response obtained
without adnunistration of the agent. The term “cffective amount” can be used mierchangeably

EAIEAS

with “effective dose,” “therapeutically effective amount,” or “therapeutically effective dose.”
Also provided herein is a method of vaccinating a subiect with a combination vaceine
meluding at least two nucleic acid sequences encoding at least one effector-enhancing gene and at
least one viral protein. In one embodiment, the effector-enhancing gene 1s LTBR. In another
smbodiment, the viral protein is a coronavirus spike proteint. Some ommbodiments provide
vaccines comprising an RNA polynucleotide having an open reading frame encoding an effecior-
cnhancing geng, an RINA polvancleotide having an open reading frame encoding an ctfector-
enhancing gene a viral protein, and a pharmaceutically acceptable carrier or excipient, formulated
within a cationic lipid nanoparticle (LNP). The vaccines deseribed herein (e g, LNP-gncapsulated

mBNA vaccines} produce prophylactically- and/or therapeutically-efficacious levels,

W
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concenirations and/or fiters of antigen-~specific antibodies n the blood or serum of a vaccinate
subiect. See, ¢.g., US 2018/0311336A1, which s incorporated herein by reference 1o its entuety.

As used herein, the term “treatment,” and variations thereof such as “treat” or “treating,”
refers to clivical intervention m an atienpt to alter the natural course of the ndividual being
treated and can be performed either for prophyiaxis or during the course of clinical pathology.
Desirable offects of treatment melude, but are not imited to, proventing or reducing the
occurrence of recurrence of disease, alleviation of symptoms, diminishment of any direct or
indirect pathological consequences of the disease, decreasing the rate of disease progression,
amelioration or palliation of the discase state, and remission or unproved prognosis. In ¢ertain
embodiments, compositions deseribed herein are used to delay development of a disease or {0
sfow the progression of a disease.

Likewise, as used herein, the term “treatment of cancer” or “treating cancer” can be
described by a number of difterent parameters including, but not bnuted to, reduction i the size
of a tumor 1n an animal having cancer, reduction in the growth or proliferation of a tumor 1 an
animal having cancer, preventing metastasis or reducing the extent of metastasis, and/or
extending the survival of an animal baving cancer compared to control. In certain embadiments,
treatment results i a reduced risk of distant recurrence or metastasis.

With regard to the description of the inventions provided herein, it 18 intended that each of
the compositions described, 15 usefid, 1 another embodunent, 1o the methods of the mvention. In
addition, it is also intended that cach of the compositions herein described as useful m the
metheds, 18, in another cmbodiment, itself an embodimont of the mvention.

The following exanaples are provided for the purpose of dHustration only and the
mvention should in no way be construed as being imited to this example but rather should be
construed to encompass any and all variations that become evident as a result of the tcachings

provided herein.

EXAMPLES
Example |- Materials and Methods
fsolation and culture of primary human ¥ cells

Standard buffy coats contaung peripheral blood from de-identified healthy donors were
collected by and purchased from the New York Blood Center under an IRB-exempt protocol. All
douvors provided mforoed consent. Peripheral blood mononuclesr cells (FBMC) were isolated
from bufty coats using Lymphoprep (Stemeell) gradient centrifugation. For most assays, CD8”
and CD4" were isolated sequentially from the same donor. First, CDB” T cells were isolated by

magnetic positive selection using the EasySep Human CDS8 Positive Selection Kit i (Stemcel).

(]

8



10

15

20

25

30

35

WO 2023/178187 PCT/US2023/064452

Then, CD47 T cells were isolated from the resulting flowthrough by negative magnetic selection
asing the EasySep Human D47 T cell Isolation Kit (Stemeell). ¥4 T cells were isolated by
magnetic negative selection using the EasySep Human Gamma/Delta T cell Tsolation Kit
{Stemeell). Immediately after isolation, T cells were resuspended in T cell medinm, whech
consisted of Immunceuli-XF T cell Expansion Medium (Stemeell) supplemented with 10 ng mi™
recombinant human {L-2 (Stemeell).

Activation of T cells was performed with Immunocalt Human CD3/CD28 T cell
Activator {Stemcell) using 25 wl per 10° cells per ol Typically, T cells were ransduced with
concentrated lentivirus 24 h after isolation. For some experiments, T cells were electroporated
with m-vitro-transeribed mRBRMNA 24 h after isolation or with Cag? protein 48 h after isolation. At
72 h after isolation, lentivirally transduced T cells were selected with 2 pg ml™ puromycin,

Every 2-3 days, T cells were either split or had the medium replaced to mamtain a cell
density of | x10°-2 x10° cells per ml. Lentivirally transduced T cells were maintained in medium
containing 2 pg mi™ puromycin for the duration of culture. T cells were used for phenotypic or
functional assays between 14 and 21 days after isolation, or crvopreserved in Bambanker Cell
Freezing Medium (Bulidog Bio). v& T cells were further purified before functional assays using
anti-Yy9 PE antibody (Biolegend) and anti-PE microbeads (Miltenyi Biotec) accordmg to the
manufacturer’s recommendations, in the presence of dasatinib, a protein kinase inhibitor, to
prevent activation-induced cell death resalting from TCR cross-linking™. PBMCs from patients
with diffuse large B cell lymphoma were obtained from the Perlmutter Cancer Ceunter under a

protocol approved by the Perlmutior Cancor Contor Instifutional Review Board (814-02164).

Vector design and molecular cloming

Al vectors used were cloned using Gibson Asscmbly (NEB). For the experiments shown
in FIG. 1A ~ FIG. 1D, we used the lentiviral backbone from the pHAGE plasmid™. For all other
experiments, the backbone from lentCRISPRV2 (Addgene 52961) was used. ORFs were PCR-
amplified for cloning from the gerome-scale library used in the screen.

After adding Gibson overhangs by PCR, ORFs and P2A-puro were mserted into Xbal-
aond HooRl-cut lentiCRISPRVZ. The sgRNA cassetic was removed from lentiCRISPRV2 using
Pacl and Nhel digest. For LYBR overexpression and knockout experiments, the sgRNA cassette
was not removed. CARs were svnthesized as gBlocks (10T, For CAR-ORF cloning, CAR-PZA-
puro-T2A(partial) were first inseried mnto Xbal- and EcoRl-cut lentiCRISPRvZ. For subsequent
ORF nsertion, the plasmid was cut with Hpal located within the partial T2A and EcoRl The
following veetors were deposited to Addgene: pOT 01 (lenit-EFS-LTBR-ZA-puro, Addgene

181970), pOT_02 (lenti-EFS-INGFR-2A-puro, Addgene 1819713, pOT_03 (lenti-EFS-FMC6.3-
9
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28z-2A-puro-2 A-LTBR, Addgene 181972}, pOT 04 (lenu-EFS-FMC6.3-BB7-2A-puro-2A-
LTBR, Addgenc 181973}, pUT_05 (fenti-EFS-FMU6.3-282-2 A-puro-2 A-tINGFR | Addgene
181974} and pOT 06 (lent-EFS-FMC6 3-BBz-2A-puro-2A-INGFR, Addgene 181975},

Nuclease and CRISPR guide RNA design

All sgRNAs were designed using the GUIDES webtool®™. We sclected guides that target
mitial protein-coding exons (with the preference for targeting protein family domains enabled in
GUIDES) as well as minimizing off-target and maxinizing on-target scores. For CasY nuclease

nucleofection, we used purified sNLS-5pCas%-sNLS nuclease {Aldevron).

Preparation of ORF library plasmids jor paired-end sequencing

We re~-amplified a previously described genome-scale ORF hibrary!® using Endura
clestrocompetent cells (Lucigen). The wdentity of ORFs and matched barcodes was confirmed by
paired-end sequencing. In brief, the plasmud was first linsarized with I-5cel meganuclcase, which
cuts downstream of the barcode. Then, the linearized plasmid was tagmented using TnY
transposase™. Then, the fragmented plasmid was amplified in a PCR reaction, using a forward
primer bmding to a handle mtroduced by TnY and a reverse primer binding to a seguence
downstream of the barcode. All transposons and PCR primer oligonuclectides were synthesized
by DT, The resulting amplhicon was sequenced on a NextSeq 500, The {orward read (containing
the ORF) was mapped to GRCh38.101 CDS transcriptome annotations using STAR v.2.7 3a
{(map quality > 10y, Using the paircd-cnd read, we also captured the 24 nucleotids barcode
downstream of the constant plasoud sequence. We tabulaicd ORF-barcode combinalions and
further curated this table by eliminating any spurious pairs that might be due to sequencing or
PCR error. Specifically, a permutation test was performed to wdentify the masimum number of
ORF-barcode combinations expected by random chance, after which we only kept ORF-barcade
combinations with a count that exceeded this maximam nmumber. We excluded all non-coding
clements from the reference and then collapsed barcodes that were within a Levenshiein distance

less than 2.

Cell culrure
HEK293FT cells were obtained from Thermo Fisher Scientific and cultured in
Dulbsceo’s modified Eagle’s medimm (DMEM) supplemented with 10% Serum Phus-1i (Thermo
Fisher Scientific). Nalmé, Jurkat and BxPC3 cells were obtained from ATCC and cultured in
RPMI-1640 supplemented with 10% Serwm Plus-1l Capan-2 cells were obtained from ATCC and
cultured n McCov’s medium supplemented with 10% Serum Plus-II. For yd co-incubation
&0
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experiments, cell lings were pre-treated with 30 uM soledronic acid (Sigma) for 24 b, Cell hines
were routingly tested for mycoplasma using MycoAlert PLUS ¢Lonza) and found 1o be negative.

Cell ines were not authenticated m this study.

Lentivirus production

We produced lentivirus by co-trapsfecting third-generation lentiviral transfer plasmids
together with packaging plasmid psPAXZ {Addgene 12260} and envelope plasmid pMD2.G
(Addgene 12259 into HEK293FT cells, using polyethylencivine linear MW 25000
{Polysciences). After 72 b, we collected the supermatants, filtered them through a 0.45-pum
Sterifhip-HY filter (Millipore) and concentrated the virus using Lentivirus Precipifation Sohution
(Alstem). Concentrated lentivirus was resuspended in T cell medium contamning 11-2 and stored

at -80 C°.

Pooled ORF ibrary screening

For pooled ORF library screening, CD4” and CD8™ T cells were isolated from a minimum
of 500 x 10° PBRMCs from 3 healthy donors. The amount of lentivirus used for transduction was
titrated to result in 20-30% transduction efficiency, to mimmize the probabihity of multiple ORFs
being mtroduced inio a single cell. The celis were maintamed in T cell medivm containing 2 pg
mwl-1 puromycin and counted every 2-3 days to maintain a cell density of 1 x 10° -2 x 10° cells
per mb. On day 14 after isolation, T cells were collected, counted, labelled with 5 uM CFSE
{(Biolcgend) and stimulated with CD3/CD28 Activator (Siemecll) at 1.56 pl per 1 x 10% cells. An
aliguol of cells representing 1,000 coverage of the ibrary was frosen down at thas siep o be
used as a pre-stimulation control. After 4 days of stimulation, cells were collected and an aliguot
of cclls represcuting 1.000% coverage of the library was frozen down to be used as a pre-sort
control. The remainimg cells were stained with LIVE/DEAD Violet cell viability dve (Thermo
Fisher Scientific), and CFSEY cells {corresponding to the bottom 13% of the distribution) were
sorted vsing a Sony SHBGOS cell sorter. Genomic DNA was solated, and two rounds of PCR to

amphify ORF barcodes and add Ulumina adaptors were performed®.

Pooled ORE screen analysis

For most of the analvses, equal numbers of reads from all three donors were combined
per bin before trimming and alignment. The barcodes were mapped to the reference library after
adaptor trimnung with Cutadapt v.1.13 (om 24 -2 0.1 —discard-untrimmed) using Bowtie v. 1.1.2
}47,48
7

{-v I -m I --best--sirata

( . All subsequent analyses were performed tn RStudio v.1.1.419 with
R 4.0.0.2. To calewdate individual barcode enrichment, barcode counts were normalized to the
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total number of reads per sample (with pseudocount added) and loge-transformed. To calcnlate
ORF enrichunent, raw barcode counts ware first collapsed by genes before normalization and fogz
transformation.

We performed enriclunent analyses at both the barcode and gene Jevel Statistical analvsis
on barcode enrichment was performed using MAGeCKY, comparing CFSEPY samples to
corresponding inputs (pre-stimulation), using CD4" and CD8” as roplicates. Statistical analysis on
ORF enrichment was performed using DESeq2™. We obtained raw gene counts by collapsing
barcodes inio corresponding genes. CFSE ™ samples were compared to corresponding inputs
{both pre-stimulation and pre-sort), using CD47 and CD8™ as replicates. GO enrichiment
{(biclogical process) on genes passing DESeq? criteria (logx-transtormed fold change > (0.5, Pugy <
{1.05) was performed using the topGQO package™ . For the genes enriched in the CFSE®™ sereen
{DESeq? analysas), we overlapped these genes with differentially expressed genes after
CD3/CD28 stioulation using data from the Database of bmimune Cell eQTLs, Expression,
Epigenomics (DICE; https:/dice-database.org/)*t. For differentially expressed genes, we used the
foblowing DICE datasets: “T cell, CD4, naive’ versus ‘T cell, CD4, naive {activated]’, “T cell,
CD8, naive’ versus T cell, D&, natve [activated]’. Significant differential expression was as

given in the DICE dataset (Pag < 0.05).

Profiferation assavs

Transduced T cells were collected at day 14 after 1solation, counted and plated at 2.5 x
10* cells per well in a round bottom 96-well plate, in 2 scts of triplicate wells por transduction.
One set of triplicate wells was culiured in Irsmwoocell-XF T cell Expansion Medium
sapplemented with 10 ng ml™ 1L-2 and another set of triplicate wells was further supplemented
with 156 @ CD3/CD28 Actevator per | mi of mediom. The cells were cubtured for 4 days, and
then were collected and stained with LIVE/DEAD Violet cell viability dve. Before flow
cyiometric acquisition, the cells were resuspended in D-PBS with 10% v/v Precision Counting
Beads (Biolegend). For quantification, the number of viable cell events was normalized to the
number of bead events per sample. Then, for each ORF the normalized number of viable cells in
wells supplemented with CD3/CDI28 Activator was divided by the maean number of viable cells
control wells to guantify T cell proliferation. To enable comparisons between donors and
CD4Y/CDS™ T cells, the proliferation of T cells transduced with a given ORF was finally
normalized to the proliferation of a matched INGFR control,

In addition to the counting beads assay, we also measured proliferation using a dye
dilution assay. For this assay, transduced T cells were collected at day 14 after isclation, washed
with D-PBS and then labelled with 3 M Cell Trace Yellow (CTY) 1n D-PBS for 20 min at room
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fermperature. The excess dyve was removed by washing with a fivefold excess of RPMI-1640
supplemenied with 10% Serum Plus-1i. The labelled cells were then plated at 2.5 x 10* cells per
well on a round bottom 96-well plate. One set of triphicate wells was cultured in sepplemented
Fremumocult-XF T cell Expansion Medium (that is, without [L.-2} and another set of triplicate
wells was supplemented with 10 ng ml™ IL-2 and 1.56 pl CD3/CD28 Activator per 1 mlof
medivm. The cells were cultured for 4 days, and theo were collceted and stained with
LIVE/DEAD Viclet cell viability dye. For guaniification of the proliferation index, events were
first gated on viable T celis in FlowlJo (Treestar) and exported for further analysis in R/RSwudio
asing the flowFit and flowCore packages™. Unstimulated cells were used to determine the parent
population size and position to aceount for differences in staining intensity between different
samples. These fitted parent population parameters were then used to fif the CTY profiles of
matched stimulated samples, modelled as Gaussian distributions assumung loge-distanced peaks
as a result of cell division and dye dilution. Fitted CTY profiles were inspected visually for
concordance with the original CTY profiles and used to calculate the proliferation index. The
proliferation mdex is defined as the sum of cells i al genevations divided by the computed

aumber of parent cells prosent at the beginming of the assay.

Flow cyvicmetry for cell-surface and intracellular markers

For CI225 (IL2RA)Y and D154 (C40L)Y quanufication, T cells were restimulated with
CDR/CD28 Activator (6.25 ul per 10° cells) for 6 h (CD154 staining in CD8™) or for 24 b before
staining (CD25 staining in both CD4" and CD8”, and CD134 staining in CD4"). For Ki-67 and 7-
amino-acimomyein D (7-AAD) staining, T cells were 1esled overmight 1o lnmunocult-XF T cell
Expansion Medium without IL-2 and then activaied with CD3/CD28& Activator (25 ul per 10°
cells) for 24 h. In other cases, T cells were stamed without stimulation. For detection of secreted
proteins, T cells were stimulated for 24 h with CD3/CD28 Activator (25 pl per 10° celis) (LTA,
LIGHT), and protein transport inhibitors brefeldin A (5 ug mi™) and monensin (2 M) were
mcluded for the last 6 h of sumulation (IL12B, LTA, LIGHT)

First, the cells were collected, washed with B-PBS and stamed with LIVE/DEAD Violet
coll viabiitty dye for 3 vun at room temperature 1o the dark, followed by surface astibody statung
for 20 min on ice. After surface antibody staining (where applicable) the cells were washed with
PBS and acquired on a Seny SHB00S cell sorter or taken for intracciiular staining. For
miracellular staining, the cells were resuspended in an appropriate fixation buffer. The following
fixation buffers were used for specific protein detection: Fixation Buffer (Biolegend) for 1128
and MS4AJ staining. True-Nuoclear Transcription Factor Fix (Biolegead) for BATE, TCF1 and
FLAG staming; and FoxP3/Transeription Factor Fixation Reagent, (eBioscienes) for Ki-67. After
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resuspension in the fixation buffer, cells were incubated at room temperature in the dark for 1 h.
Following the incubation, the cells were washed twice in the appropriate permeabilization butfer,
The followmng permeabilization buffers were used: Intracellular Staining Permeabslization Wash
Buffer (Biolegend) for 11128 and MS4A3 staining; True-Nuclear Permy Buffer (Biolegend) for
BATF, TCF1 and FLAG stamning: and FoxP3/Transcription Factor Permeabilization Baffer
{cBuoscicnce) for Ki-67. After permeabilization, the cclls were statned with the specific antibody
or isotype control for 30 min in the dark at room temperature. Finally, the cells were washad
twice in the appropriate permeabilization buffer and acquired on a Sony SHE00S flow cytometer.
For celi-cyele analysis, the cells were further stained with 0.5 pg ml™ 7-AAD for 5 nun
vomediately before acquisition. Gating was performed using appropriate 1sotype, fluorescence

minus one and biological controls. Typically, 5000100600 live events were recorded per sample.

Flow cytometry detection of phosphorylated proteins

T cells were rested for 24 b v in Immunocult-XF T cell Expansion Medium without [L-2
before detection of phosphorylated proteins. The rested celis were stivnalated with CD3/CD28
Activator (25 pl per 10° celis) for the times indicated in the corresponding figure. immediately
after the stimulation period, the cells were fixed with a 111 volume ratio of the pre-warme
Fiuation Buffer (Biolegend) for 15 min at 37 °C and washed twice wiih the cell staiming buffer
{D-PBS + 2% FBS). As per the manufacturer’s protocol, the cells were resuspended in the
residual volume and permeabilized in 1 mi of pre-chilled True-Phos Perm Buifer (Biolegend)
while vortexing. The cells were meubated in the True-Phos Perm Buffer for 60 min at -20 °C.
Afier permeabilization the cells were washed twice with the cell statung buffer and stained with
anti~CD4, anti-CD38, anti-RELA and anti-phospho-RELA antibodies (or isotype controls) for 30
nin at room temperatiure, After staming, the cells were washed twice m the ccll stawung buffer
and acquired on a Sony SHS00S ¢ell sorier. Gating was performed on CD47 or CD87 cells, and
the levels of RELA and phospho-RELA were determuned using appropriate isotvpe and

biological controls.

Western blot defection of proteins and phosphorviated proteins

T colls expressing tNGFR or LTBR, resting or stinmilated for 15 min with CB3/CD28
Activator (23 ul per 10° celis), were collected. washed with 17 D-PBS and lysed with TNE buffer
(16 mM Tris-HCL pH 7.4, 1536 mM NaCl, I mM EDTA, 1% Nomdet P-40) i the presence of a
protease mhibitor cocktail (Bimake B14001) and a phosphatase inhubitor cocktail (Cell Signaling
Technologies 58728) for 1 hon ice. Cell lysates were spua for 10 mun at 10,000z, and the protein
conceniration was determined with the BCA assav (Thermo Fisher Scientific). Equal amounts of
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cell lysates (25 mg) were denatured in Tris-Glyeine 55 Sample buffer (Thermo Fisher
Scientific) and loaded on a Novex 4-12 or 4-20 % Tris-Glycine gel { Thermo Fisher Scientific).
The PageRuler pre-stained protein ladder (Thermo Fisher Scientific) was used to determune the
protein size. The gel was run n 1 x Tris-Glyeine-SDS buffer (IB] Scientific) for about 120 min at
120 V. Proteins were transferred on a mitrocsiiulose membrane (BioRad)in the presence of
prechilled 1x Tris-Glycene transfor buffor (Thermo Fisher Scicntific) supplemented with 20%
methasol for 100 min at 100V,

Immumoblots were blocked with 5% skimmed muk dissolved in Ix PBS with 1% Tween-
20 (PBST) and mcubated overnight at 4 °C separately with the following primary antibodies:
rabbit anti-GAPDH (0.1 mg ml™, Cell Signaling, 21188), mouse anti-IK Ko (1:1,000 ditution,
Cell Signaling, 3G12), vabbit anti-IKKP (1:1,000 dilution, Cell Signaling, D30CH), rabbit anti-
NF-xB p65 (1:1,000 dilution, Cell Signaling, D14E12), rabbit anti-phospho-NF-xB p6S Ser336
{(1:1,000 difution, Cell Signaling, 93H1), mouse anti-IxBa (1:1,000 dilution, Cell Signaling,
L.35A5), rabbit anti-phospho-IxBa Scr32 (1:1,000 dihution, Cell Signaling, 14D4), rabbat anti-NF-
B plO0/pS52 (1:1,000 dilution, Cell Signaling, 4882) and rabbnt anti-RELB (1: 1,060 dilution,
Cell Signaling, C1E4). After the primary antibody, the blots were incubated with IRDve 680RE
donkey anti-rabbit (0.2 mg mi™, LI-COR 926-68073) or with IRDye 300CW donkey anti-mouse
(0.2 mg ml™, LI-COR 926-32212). The blots were imaged using Odvssey CLx (LI-COR} and

guantified using Imagel v.1.52.

Ouantification of cytokine secretion

For measurement of secreled Ny and 1L-2, T cells were st collected and rested for 24
h in medium without IL-2. Then, they were counted, plated at 2.5 x 10* cells per well in a round
bottom 96-well plate and incubated m medivm without IL-2, with or without CD3/CD28
Activator (25 ul per 10° cells) for 24 h. Then, cell supernatants were collocted, dihited and
used for eytoline quantification with an enzyme-linked mnmnmosorbent assay (Human 1L-2 or
IFNy DuoSet, R&D Systems), using an Infintte F200 Pro (Tecan) plate reader. Multiplexed
quantification of secreted cvtokines and chemokines 1n resting or stimulated T cells was
performed using the Human Cytokine/Chemokine 48-Plex Discovery Assay Array {Eve

Technologies).

T eell killing assays
CD9™ Nalmé cells were first transduced with a lentiviral vector encodmg EGFPAZPEST-
NLS and a puromvcin resistance gene™. The transduced cells were kept in puromyein selection
throughout the culture, (o mamtmin stable EGEFP expreasion, and puromyen was only removed
&5
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from the medium before the killing assav. T cells were transduced with a vector encoding a CAR
specific for CD19, using cither a CD28 stalk, CD28 transmembrane and CD2% signaling domain
or UD8 stalk and CD8 ransmembrane domain with 4-18B signaling domain, and CD3L signaling
domain™. Fourteen davs after transduction, transduced T cells were combined with 5§ x 10¢
Nalm6 GFP cells in triplicate at indicated effector:target ratios in a flat 96-well plate pre-coated
with 0.01% poly-l-ormithine (EMD Millipore) i Iromunocult meedrars without 1L-2. The wells
were then imaged using an Incucyte SX1, using 20 magnification and acquiring 4 images per
well every 2 h for up to 120 h. For ecach well, the mtegrated GFP intensity was normalized to the

2 b time point, to allow the cells to fully settle after plating.

fnvitro mRNA preparation

The template for n vitro transeripiion was generated by PCR from a plasnud encoding
LTBR or tINGFR with the resuliing amplicon mcludmg a T7 promoter upstream of the ORF. The
purified template was then used for in vitro transcription with capping and poly-A tailing using

the HiScribe T7 ARCA mRNA Kit with Cappiog (NEB).

Primary i cell nucleofection

Activated T cells were nucleofected with m-vitro-transcribed mRNA at 24 h after
activation or with Cas¥ protein at 48 h after activation. The cells were collected, washed twice in
PBS and resuspended in P3 Primary Celf Nucleofector Salution (Lonza) at 5 x 10° cells per 20 ul.
Immeodiately after resuspension, 1 ug mRNA or 10 ug Cas® (Aldevron) were added (not
sxceeding 10% v/v of the reaction) and the cells were nucleofecied using the EO-115 program on
a 4D-Nucleofector (Lonza). After nuclecfection the cells were resuspended in pre-warmed
Immumnocult medium with {L-2 and recovered at 37 °C with 5% CO2 for 20 mun. Afier recovery,

the celis were plated at 1 x 10° cells per mi and used in downstream assays.

CverCIf Hseg sample preparation and sequencing

For single-cell sequencing, CD8&™ T cells were individually transduced with ORFs and
kept, scparately, under puromyvein selection for 14 days. Then, transduced cells were combined
and split wto two conditions: ong was cultared for 24 h only in the presence of 1L-2; the other
was further supplemented with 6.25 wl CD3/C1328 Activator per 10° cells. After stimulation, the
cells were collected, counted and resuspended in staining buffer (2% BSA + 0.01% Tween-20 in
PBS)at 2 x 107 cells per mb. Then, 10% (v/v) Human TraStain FeX Fe Receptor Blocking
Solution (Bislegend) was added, and the cells were ncubated at 4 °C for 10 min. After Fo
receptor blocking, the cell concentration was adjusted to 5 x 10° cells per mol and the stimulated
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and unstimutated cells were sphit mto 4 conditions each. Each condition received a different
oligonuclectide-conjugated {(barcoded) cell hashing antibody to allow for pooling of different
conditions in the same 10x Genomies Chromium lane®. After 29 min co~incubation on ice, the
cells were washed 3 times with staining buffer and counted using Trypan blue exclusion. Cell
viability was typically arcund 93%.

Then, cells stained with different hashing antibodics were pooled together at cqual
numbers and stained with the following ohigonuclectide~-conjugated (barcoded) anttbodies for
guantification of cell surface avtigens: CD1lic (0.1 pg), CO4 (6.2 pg), CDIG {01 ug), CDIS
(0.1 ug), CO56 (0.2 ue). CD3 (0.2 pgy, C43 (0.01 pg), CD45RA (0.2 pe), CD43RO (0.2 ug),
CD4 (0.1 ug), CD& (0.1 ug), CD2S (0.25 ug), CD69 (0.25 ug) and NGFR (0.25 pg) (TotalSeqg-C,
Biolegend). The cells were stained for 30 nun on we, washed 3 times with staining buffer,
resuspended in PBS and filtered through a 40-pwm cell strainer. The cells were then counted and
the concentration was adjusted to 1 % 10° mi™ For loading mto the 10x Genomics Chromium, 3
» 104 cells were combined with Chromium Next GEM Single Cell § v2 Master Mix (10x
Genomics) supplemented with a custom reverse primer binding to the puromyvein resistance
cassette for boosting ORF transcript capture at the reverse franseription stage. The custom reverse
primer was added at a §:3 ratio to the poly-dT primer mncluded m the Masier Mix,

For cDNA amplification, additive primers for amphification of sample hashing and
surface antigen barcodes were included® | as well as a nested reverse primer binding to the
puromycin resistance casseite dowunstream of the ORF. Following ¢DNA amplification, SPRE
beads were used for size scloction of resuliing PCR products: small-size (fower than 300 bp)
saople hashung and surface anligen barcodes were physically separated from larger ¢DNA and
ORF amplicons for downstream processing. Sample hashing and surface antigen barcodes were
also processed™. Amplified cONA was then separated into three conditions, for construction of
the gene expression library, off TCR hibrary and ORF hibrary. The ORF library was processed
simitarly to the o TCR hbrary, using nested reverse primers binding downstream of the ORF.
The quality of produced libraries was verified on BioAnalvzer using the High Seasitivity DNA
kit (Agilent). The libraries were sequenced on a NextSeq 500. For the gene expression library,
moors thanr 25,000 reads per cell were generated. For other Iibraries, more than 5,000 reads per

cell were generated.

OverCITE-seq data analyvsis

Gene expression wnigue molecultar identifier (UMI) count matrices and TCR clonotypes
were derived using 10x Genomics Cell Ranger 3.1.0. Hashtag oligo (HTO) and antibody UM
count matrices were generated using kallisto v.0.46.6° and bustools v.0.39.3%¢
&7

. ORF reads were
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first aligned to plasmid references using Bowtie? v.2.2.8%" and indexed to the associated ORF,
atter which kallisto and bustools were used to generate UMI count matrices. All modalitios were
normalized using a centred log ratio {CLR) transformation. Cell doublets and negatives were
identified using the HTODemux™ function and then excluded from downstream analysis. The
UMI cut-off guantile for HTODemux was optimized (o maximize singlet recovery using grid
scarch with valucs between § and 1. ORF singlets were identified using MUL TIsegDermux™® We
then excladed cells with low-quality gene expression metrics and removed cells with fower than
260 unigque RNA featres or greater than 3% of reads mapping to the mitochondrial
transcriptome.

Count matrices were then loaded nto and analyzed with Sewrat v.4.0.1°° Cell cycle
correction and scaling of gene expression data was performed vsing the CellCycleScoring
function with default genes, followed by scahing the data using the ScaleData function. Principal
component (PC) optimization of the scaled and corrected data was then performed using
JackStraw® | in which we selected all PCs ap to the first non-significant PC to use in clastering.
Clustering of cells was performed using a shared nearest neighbor (SNN)-based clustering
algorithi and visualized using UMAP dimensional reduction™ to project cluster PCs into 2D
space. Claster marker analvsis was performed using the FindAllMarkers function with the
hypothesis set defined as posiiive and negative markers present in at least 25% of cluster cells
and with a logs-transformed fold change threshold of 0.25 as compared to non-cluster cells.
Differential expression analysis of ORFs was performed using DESeq2™ to identify zenes up and
downrcgulated in ORF-oxpressing eclls as comparcd to NGFR {control) cclls, with difforential

expression defined as those with ¢ < 0.1 calculated using the Storey method™.

Bulk RNA-seq and analysis

CD4" and CD8™ LTBR- or iNGFR-transduced T cells were stimulated for 24 h with
CTI3/CD28 Activator (25 pl per 10° cells) or left unstimulated (# = 3 biological replicates). Total
RNA was extracted using the Direct-zol RNA purification kit {Zymo). The 3'-enriched RNA-seq
library was prepared as deseribed before® . In brief, RNA was reverse-transcribed using
SMARTSeribe Reverse Transcriptase (Takara Bio) and a poly(dT) oligo containing a partial
Nexiera handle. The resulting cDNA was then PCR-amplified for 3 eycles using UneTag
polvmerase (NEB) and tagmented for 3 min at 55 °C using homemade fransposase ToY™®,
immediately afterwards, the tagmented DNA was purified on a MinElute column (Qtagen) and
PCR-ampiified using OneTaq polymerase and barcoded primers for 12 cyeles. The PCR product
was purtfied using a dual (0.5x-0.8x) SPRI clean-up (Agencourt) and the size distribution was
determined using Tapestation {Agilent). Samples were scquenced on a NextSeq 500 (Hlumma)
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using a v2.3 73-cycle kit (paired end). Pared-end reads were aligned to the transcriptome {(human
Ensembl v.96 reference®) using kallisto v.0.46.0° and loaded into RStudio 1.1.419 with R
4.0.0.2 using the tximport package®. Differential gene expression analysis was performed using
DESeq?™. GO enrichment (biological process) on genes passing DESeq? criteria (log-

transformed fold change > 1, Padj < 0.05) was performed using the topGO package™.

ATAC-seq library preparation

CDS" LTBR and INGFR T cells were stinulated for 24 h with CD3/CT28 Activator (23
wl per 10° cells) or left unstinulated (7 = 2 hiclogical replicates). We performed bulk ATAC-seq
as previously described™. In brief, cell membranes were lvsed in the RSB buffer (10mM Tris-
HCL pH 7.4, 3 mM Mgea{ly, 10 mM NaCl)y with 0.1% IGHEPAL freshly added. After pipetting up
and down, nuclet were isolated by centnifugation at 500g for 5 min at 4 °C. Afler discarding the
supernatant, the nuclel were resuspended in the Tagmentation DNA (TD) Buffer* with
homemade transposase TnY protein®™ and incabated at 37 °C for 30 min. After purification on a
MinEhute column {Qiagen), the tagmented DNA was PCR-ameplified using 2 homemade Pfu X7
DNA polymerase® and barcoded primers for 12 cycles. The PCR product was purified via a
L.5#5PR1 clean-up (Agencourt) and checked for a charactenistic nucleosome bandmg patiern
using TapeStation (Agilent). Samples were sequenced on a NexiSeq 500 (Hlumina) using the v2.5

75-cyele kit {single end).

ATAC-seq analysis

Single-end reads were sligned to the Gencode bg38 primary assernbly®” using Bowtie2
v.2.4.4% We then used SAMitools v.1.9°® (o filter out alignments with low-mapping quality
{(MAPQ < 30) and subscquently to sort and index the filicred BAM files®™. Read duplicates were
removed using Picard v.4.1.8.1% Peaks were catled using MACS3 v.3.0.07° with default
parameters {~g 2.7e9 -g 0.05).

To construct the wuon feature space ("union peaks’) used for much of the downstream
analyses, we began by performing intersections on pairs of biclogical replicate narrowPeak files
using BEDTools v.2.29.0 (using bedtools micrsect), keeping only those peaks found tn both
replicates’’. After marking the shared peaks between replicates, we used bedtools merge 10
consolidate the biological replicates at cach shared peak (at least 1 bp overlap). In this new peak
BED file, each shared peak includes all sequence found under the peak in either of the biclogical
rephicates. NMext, we took the union of cach of these peak files (LTBR resting, ETBR stimulated,
{INGFR resting, tNGFR stumulation); we combined any peaks with at feast 1 bp overlap. Using
the union peaks, we generated a pesk read count matrix (union poaks x ATAC samples), n which

&9
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cach enfrv in the matrix corresponds o the number of reads overlapping that peak n the specified
sample—we term this the per-peak ATAC matrix. The overiapping reads are taken directly from
the BAM files {converted to BED) that provide an alignment {or sach sample. Thus, the mairix
rocludes a column for each biological replicate. Although samples had minmimal differences n
aligned reads, we normahized each eniry mn the matrix by the number of reads that overlapped the
THS regions in cach sample. In this manner, any difference io read or aligoment depth botween
samples would be normalized appropriately. In addition to the per-peak ATAC matrix, we also
constiucted a per-gene ATAC matrix as follows: we assigned a gene’s total ATAC reads as the
sum of normalized reads from the per-peak ATAC matrix for all peaks within 3 kb of a gene’s
start or end coordinates.

We imported these two ATAC matrices (per-peak and per-gene) into R v 4.1.1 for gene

RMA-seq, we used a statistical threshold of adjusted P value < (.05 and either log:-transformed
fold change > O {for increases in ATAC or RNA) or logo-tranaformed fold change < 0 (for
decreases in ATAC or RNA}Y For transcription factor-motif analysis we used Chron-VAR
v.1.14.072 as follows: For cach of the test versus control conditions, we construcied Summarized
Hxperiment objects using column and sample subsets of the per-peak matrix and the union feature
space. We used the matchMotifs function o annotate transcription factormotifs. We computed
enrichment deviations between test and control conditions using the computeDeviations function.

To produce read pile-up tracks at specific genomie logi, we pooled de-duplicated reads
from brological rophicates (BAM) using samtools morge. Wo converted those pooled-rophicate
BAM files to ligWig {iles by using the baraCoverage luncuion {rom deeptools v.3.4.2 and seiting
the scaleFactor 1o the relative mumber of TSSs found in the pooled biclogical replicates compared
to all other sample aggregates73. Using the bigWig files. read pileups were plotied with
pyGenome Tracks v.3.6™

Finally, we performed f-means clustering on ATAC peaks near genes with increased
chromatin accessibility. First, using DEseq? on the ATAC per-gene matrix, we ideniified genes
with loga-transformed fold change > 1 and adjusted P value < 0.05 (that is, genes with mereased
chromsatin aceessibility ) i either of two companisons: (1) LTBR stuuulated versus tNGFR
stnmetated; (2} LTBR resting versas tNGFR resting. After identifying these genes, we solated all
accossibility peaks in the per-peak ATAC matrix within 3 kb of the gene body; this subsct of
peaks from the per-peak ATAC matrix was used as inpud for the clustening. Then, using decpiools
{computeMatrix and plotHeatmap functions) on this subset of ATAC peaks, we performed &-

means clustering with £ = 4 clusters and 6 kb read windows.
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Statistical analvsis

Data between two groups were compared using a two-tailed unpaired Stadent’s s~test or
the Mann—Whiiney test as appropriate for the type of data (depending on the normality of the
distribution}. Unless otherwise mdicated, a P value less than or equal 10 0.05 was considered
statistically significant for all analyses, and not corrected for multiple comparisons. In cases in
which multiple comparison corrections were neeossary, wo adjusted the P value using the
Benjamini-Hochberg method. Al group results are represented as mean + s.em., 1f not stated
atherwise. Statistical analyses were performed io Prism (GraphPad) sud RStudio (Rstudio PBRC).

Flow cviometry data were analvzed using Fiowlo v. 18,71 {Treestar}.

Example 2: Genome-scale screen for synthetic drivers of T-cell proliferation

We performed a genome-scale gam-of-function screen m primary buman CD4" and CDET
T cells, using a lentiviral library of barcoded haman ORFs. We show that T cells with the
strongest proliferation phenotypes are enriched for both known and unkoown regulators of the
mnmune response, many of which are not typically expressed by peripheral T cells. We validaie
top-ranked ORFs 10 cells trom screen-independent donors and further demonstrate that these
{RFs not only drive T cell proliferation but also increase the expression of activation markers
and the secretion of key promflammatory evickines. To gain more comprehensive insight into the
mechamsm of action of these genes, we develop a single-cell sequencing approach coupled with
dircet ORF capture. We ideniify LTBR — onc of the top-ranked ORFs not expressed by
fymphooytes — as a key driver of profound transcriptional and epigenelic remodeling through
increased NF-xB signaling, which resuits in a marked increase in the secretion of
proinflammatory cviokines and resistance to apoptosis. Finally, we show that top-ranked ORFs
potentiate antigen-specific T cell functions, in the context of CD19-directed CAR T cells and
broadly tumor-reactive vy8 T cells from healthy donors and patients with blood cancer.
Genome-scale ORF screen in T'cells

To avoid relving on constitutive expression of large bacterial protemns or chromatin
accessibility in the vieinity of target genes', we decided to use a lentiviral library of human
ORFs; this library contains nearly 12,000 full-length genes, with around 6 barcodes per gene!*
(FIG. 1A, FIG. 6A - FIG. 6G). Previously, genome-scale Joss-of-function screens in human T
cells have focused on either CD4" or CDE™ T cells. However, both (D47 and CD8™ T cells are
requited for durable tumor control in adoptive therapies'™'®, as further exemplificd by FDA

approvals of anti-CD19 CAR T cells with a defined 1:1 CD4" and CD8” ratic’. Thus, we decided
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o use the ORF library to discover genes that boost the proliferation of both CD47 and CDE+ T
cells in response to T cell receptor (FTCR) stimudation (FI1G. 1A, FIG. 6H - FIG. 6l).

We transduced the lentiviral ORF library into CD47 and CD8™ T cells from three healthy
donors, and after a brief peniod in culture (14 davs) we restimulated the cells o wentify drivers of
proliferation w responge to TCR stimulation. We were able to capture the majority of individual
ORF barcodes, and nearly all ORFs, including the targest oncs (FIG. 6K, FIG. 6L). Comparing
the relative frequencies of genes in the most highly proliferative cells to unsorted cells, we found
an cnrichment of genes that are knowas to participate in romune processes among the top-ranked
ORFs (FIG. oM, FIG. 6N} We dentified MAFPK 3 {encoding ERK 1}, a critical mediator of T cell
functions'’, the co-stimulatory molecule D39, the transcription factor BATF, and cytokines
that are known to promote T cell profiferation, such as IL12B and 1L23A". In fact, two recent
studies showed that overexpression of IL12B and BATY boostis proliferation, eytotoxicity and
cytokine secretion in CAR T eells™?0,

Each ORF m the hbrary 1s inked to an average of six DNA barcodes (FIG. 6B). To
increase confidence in our top-ranked ORFs from the pooled screen, we assessed the envichment
of mdividual barcodss corresponding to a given ORF in proliferating CD4™ and CD8” cells (FIG.
6B, FIG. 6C, FIG. 60). For the majority of ORFs, multiple mndividual barcodes tor each gene
were enriched in the highly proliferating population, thus suggesting that the observed enrichment
does not stem from spuricus clonal outgrowth or PCR bias. Surprisingly, the most significantly
enriched gene was lymphotoxin-f receptor (L7TBR), a gene that is broadly expressed in stromal
and myclogd colls but completely absent in ymphocytes.

Gverall, the enriched ORFs spanned a range of diverse biological processes. Among the
top-crriched Gene Ontology (GO) biological processes were tymphoeyte proliferation,
mterferon-y {(IFNy) producition and NF-«B signaling (FIG. 67). We obscrved that enriched ORFs
showed only a shight preference for genes endogencusty upregulated by T cells during stimulation
with CD3 and CD28 (CD3/CDIR), and o fact were represented in all clagsses of differential
expression (FIG. 6Q). This result highlights the capacity of the pooled ORF sereen to discover
genes that enable T cell proliferation but that are not expressed normally during CD3/CD28-
medated activation and proliferation. For subsequent validation, we decided to tost a broad range
of ORFs that function in diverse pathways of relevance to T cell fitness, and that showed different

modes of endogenous regulation (F1G. 1E),

Top ORFs enhonce T cell funcdons
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To validate the top-ranked ORFs and understand their effect on other relevant aspects of
T cell function, we subcloned 33 ORFs from the hibrary indo a vector co-¢xpressing a P2A-hinked
puromycn resistance gene from the same promoter. We chose a truncated nerve growth factor
recepior ({NGFR), lacking its intracellular domain, as a countrol that has no effecton T cell
phenotype?!. CD4™ and CD&" populations were separately isolated from several screen-
mdependent healthy donors and transduced with individual ORFs (FIG. 2A). Using flow
cytometry on representative ORFs, we confirmed that they were stably and uniformly expressed
in both subsets of T cells for the duration of the experiment (FIG. 7A, FIG. 7B}

Fourteen days after isolation, we restumuiated the cells and measured the relative ncrease
i celi numbers, We found that 16 tested ORFs significantly improved cell proliferation
compared with INGFR, and that proliferation was well correlated between CD47 and CD8" celis
{(Spearman’s r= 0.61, # = 0.002) (F1G. 2B, FIG. 2C, FIG. 7C - FIG. 7H). Having cstablished that
the top ORFsimprove T cell proliferation, we vext tested whether there 15 also 5 change w other
T sl phenotypes and functions, such as increased cell cycle entry, expression of the activation
markers ILZRA (CD23) and CD40L (CD154), and cytokine secretion. Most of the ORFs tested
showed no difference in cycling (FI1G. 21, FIG. 2J), but showed higher expression of both CD2Z3
and CO54 m T cells after stiimulation (FIG. 2D, FIG. 8A), further corroboratmg their effect m
improving the magnitude of T cell responses.

Finally, we measured the secretion of the cvickines interfeukin-2 (11L-2} and IFNy after
restimulation with CD3/CD24% (FIG. 2E, FIG. 4B ~ FIG. 8E). Although our screen was not
designed to identify genes that modulate evickine scorction, soveral ORFs could both improve T
cell profiferation zod boost 1L-2 or IFNy secretion (FIG. 2F). The sirongest effect was observed
for LTBR, which increased the secretion of both these eytokines in CD47 and CD8™ T cells by

more than fivefold.

Single-cell analysis of ORF phenotvpes

Building on our quantification of how each ORF affects proliferation, activation and
cytokine release, we next sought to better understand the underlying mechaniams that drive these
changes n ccll state. To gain a more comprehensive view of the mechanisms of action of
individual ORFs, and to provide a multidimensional characterization of the phenotypic changes
they induce, we developed a single-cell sequencing strategy with direct ORYF capture. This
approach, OverCITE-seq (Overgxprassion-compatible Cellular Indexing of Transcriptomes and
Epitopes by Sequencing) extends previous spproaches that we have developed for quantifving
sarface antigens®” and CRISPR perturbations™, and alfows for high-throughput, single-cell
analysis of a pool of T cells with different ORFs. In briel, mRNA from lentivirally integrated
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ORFs is reverse-transcribed by a primer binding to a constant sequence of the transeript
downstream of the ORF and barcoded. along with the cell transcriptome, during template
switching. The resulting ¢DNA pool 1s then split for separate construction of gene expression and
ORF expression libraries (FIG. 3A, FIG 3B, FiG 9A),

We optimized and applied OverCITE-seq to a pool of around 30 ORFs transduced into
CD8™ T cells from a healthy donor. The coll pool was cither loft unstimulated (‘resting”) or
stimulated with CD3/CDZ8 antibodies to mimic TCR activation. To gain confidence in how well
ORFs are assigned to cach single cell, we leveraged the fact that the protein produced by the
controd gene, INGFR| 1s expressed on the cell surface and can thus be captured with a DNA-
barcoded antibody™. The proportion of cells designated as tNGFR positive was consistent when
measuared by CITE-seq or flow cytometry (FIG. 3C). An analvsis of the entire ORF pool showed
that single cells assigned with a given ORF had overall the sirongest expression of the
corresponding gene (FIG. 9B - FIG. 9D), ndicating that our ORF capture strategy reliably
assignied a gonetic pertwrbation to each single el

Unsupervised clustering showed clear separation for suvulated and resting T cells.
Within these activation-driven super-clusters we could observe individual chusters associated with
a particular cell state or function, such as cell cvele {clusters 1 and 9), macromolecule
biosynthesis (chister 23, type I IFN signaling (cluster 3), cvtotoxicity (chuster 6), T cell activation
and proliferation {cluster 10}, and stress response and apoptosis (cluster 11) (FIG. 3D). Although
i many ¢ases several ORFs contributed to a given chuster phenotype (FIG. 9E), we ohserved a
notable canchment of two ORFs, CDK1 and CLICL, in cluster 1, characterized by the increascd
sxpression of genes that are responsible for chromosome condensation in preparation for cell
cycle (FIG. 3E). An even stronger enrichment was observed for claster 10, which was almost
exclusively composed of cells expressing LTBR.

To investigate the mechanisms of genetic perturbations with the strongest transcriptional
changes, we looked at the transeriptomic profiles of CD3/CD28-stiynulated ORF T cells
compared to unstimudated control T cells (FIG. SF — FIG. 91, This approach allowed us to
wentfy gene modules that are shared between perturbations or that are perturbation-~specific. For
sxample, LTBR and CDK1 showed the strongest sorichment of genes involved in RNA
metabolism and cell cycle (CDKA, HSPAS and 87G3), as well as in the tumor necrosis factor
(TNF) signaling pathway (TNFAIF3, TRAF ] and C1370). FOSB appeared to drive an opposite
program 1o LTBR i {erms of genes mvolved 1n TCR signaling (CD30, CD3E, LAPTMS and
1.47), cytokine responses ((GAT43 and TNFRSE ) and the N¥-«B pathway (NFEB2, NFKBI4 and
UBE2N). Fmally, we determined that the observed phenotypes were a result of a genetic
perturbation rather than an cutgrowth of a smgle clone because virtually every single cell
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expressed a unique TCR clovotype (FIG. 91). This result highhights the uiility of OverCITE-seq’s
multimodal capture approach, yviclding cach T cell’s transcriptome, clonotype, cell surface

proteome, cell hashing (for freatment or siimulation condittons) and lentiviral ORF identity.

LTRR improves multiple T cell functions

Having identified LTBR as a strong driver of promflammatory eviokine seerction (FIG.
2E} and profound transeriplional remodeling (FIG. 3D, FIG. 3E), we decided to investigate its
mechanisms of action in more detail. LTER belongs to the tumor necrosis factor receptor
supcrfamily (TNFRSF) and s expressed on a variety of non-immune ¢cll types and on mmmune
cells of myeloid origin, but is absent from Iymphocyies (FIG. 10A, FIG. 10B). Usimg bulk RNA
sequencing (RNA-seq), we compared global gene expression between LTBR- and (NGFR-
fransdueed cells, with or withouwt TCR stimulatton (FIG. 4A, FIG. 4B, FIG. 100, In addition to
upregulation of MHC-1 and H gones (HILA-C, HLA-B, HIA-DPRI, HIA-DPA! and HLA-DRES)
and transcription factors necessary for MHC-H sxpression (RFXS and CHITA), LTBR cells also
expressed the MHC-IT mvariant chaio (encoded by CO74). Notably, €374 has been shown o B
cells to activate the pro-survival NF-xB pathway, in particelar through upregulation of the anti-
apoptotic genes IRAFT and BIRC3 (both of which are also upregnlated m LTBR-overexpressing
cellsy”. Similarly, LTBR cells strongly upregulated BATF 3. which has been shown to promote
the survival of CDE' T cells®™. We also observed upregulation of JINB, a transcription factor
involved in IL-2 production™, and 7CF7 {encoding TCF1), a key transcription factor responsible
for T cell sclf-rencwal?’. We confirmed the RNA-scq results at the protein lovel (FIG. 10D - FIG.
161, LTBR cells were also more resisiant (o activalion-induced cell death and retained greaier
functionality after repeated stimulations (FIG. 4C, FIG. 4D, FIG. 10J - FIG. 10M).

LTBR signaling in its endogenous context (in vwvelowd cells) 1s triggered cither by a
heterotrimer of lymphotoxin-g (LTA) and lymphotoxin-p (LTB) or by LIGHT (encoded by the
TNESET 4 gene). As LTA LTB and LIGHT are expressed by activated T cells, we sought to
clucidate whether addition of exogenous LTA or LIGHT could modulate the cviokine secretion,
differentiation or proliferation of CD3/CD28-stimulated LTBR-overexpressing T cells; however,
we found vo effect of exogenous ligands on LTBR T cell function (FYG. 11A - FIG. 11E). Thus,
although LTBR could potentiate the TCR-driven T cell response, it does not drive activation on
its own — which would be a potential safety issue and result in loss of antigen specificity of the
engincered T cell response. We also determined that constitutive expression of LTBR s required
for mamtenance of its phenotype but that there is a substantial lag ime between loss of detectabie
LTBR expression and loss of phenotype (FIG. 11F - FIG. 111}, indicating that transient
expression of LTBR may be a safe avenue info a therapeutic apphcation.
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Fnally, to identify the kev domains of the LTBR protein that drive its activity in T cells,
we designed a series of point or deletion murands of LTBR (FIG. 4E, FIG. 110}, In general, we
found that the N terminus of LTBR was less sensifive to deletions than the C termumus. Sinnlarly,
a partial reduction of the L. TBR phenotype was achisved by mtroducing three alanine pomnt
mutations in the key residues for LTA and LTB binding™, or by removal of the signal peptide.
Using ouwr C~lerminal deletions, we found that a mutant version of LTBR that lacks residues 393—
4335 showed no difference compared with full-length LTBR, whereas the deletion of residues
377-435 completely abrogated the L'TBR phenotype, despite being expressed at a comparable —
if not higher — level (FIG. 1K), probably owing to the loss of a bindimg siic for TRAFZ, TRAF3
or TRAFSY Moreover, a deletion of the self association domain’® (324-377) also completely

abragated the phenotype.

LTBR gets through canowical NF-xB in T cells

LTBR overexpression was shown to induce broad transcriptonic changes i T cells,
accompanied by changes m T cell function (FIG. 44, FiG. 4B). Thus, we sought to determine
whether the perturbations in gene expression in LTBR cells were accompanied by epigenetic
alterations, leveraging the assav for transposase-aceessible chromatin by sequencing (ATAC-seq)
(FIGF. 12A ~ FIG. 12(G). Comparing the envichments of specific transcription factor motifs
differentially accessible chromatin regions, we wdentified NF-xB p65 (RELA) as the most
enriched transcription factor m LTBR cells (FIG. 12H, FIG. 12}, Of note, NF-«B p65 and
NFAT-AP-1 were the twoe most enriched transeription factors i open chromatin in stinndated
versus resting T cells (both LTBR and (INGFR), 1o line with their well-established role 1o T cell
activation’’, but only NF-xB p63 showed strong enrichment in LTBR celis, with and without
stimulation (F1G. 4F). This result suggests that LTBR induces a partial T cell activation state but
still requires signal T {TCR simmulation) for full activation

We then decided to nvestigate changes i protem expression and/or phosphorviation of
the members of the NF-xB signaling pathway. We observed a more rapid phosphorviation of p65
(RELA) and a strong increase in phosphorylation of an NF-«B shibitor, IxBa, targeting kB for
degradation; both of these offects cnhance NF-«B activation or transcription (FIG. 4G, FIG. 4H,
FIG. 13A - FIG. 13C). In addition to changes in the canonical NF-xB pathway, we also detected
an upregulation of key mediators of the non-canonical NF-xB pathway, RELB and NF-«B p32
(FIG. 41, FIG. 13B, FIG. 130).

Having established that LTBR activates both the canonical and the non-canonical NF-«R
pathways, we sought to determine the molecular basis of this phenomenon by perturbing key
genes m the LTBR and NF-«B pathwayvs by co~-delivery of LTBR or iNGFR and CRISPR
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constructs that target 11 genes mvolved in the LTBR signaling pathway™ (FIG. 4], FIG. 13D —
FiG. 130). Konockout of L78, TRAFZ and NIK (also known as MAF 3K 4) signaficantly reduced
the secretion of IFNy from LTBR cells but not {or to a lesser extent) from control NGER) cells,
whereas perturbations of LIGHT (also known as TNFRF /4, ASK{ (also known as MAP3KS) and
RELA had a stronger effect on control cells than on LTBR cells. The effect of LTB loss on T celdl
activation 1 LTBR cells supports the obscrvation that alasine nutageneuis of key residucs
wvolved o LTA or LTB binding (FIG. 4E) partially reduced the LTBR pheonotype. Notably, we
observed that loss of either TRAF2 or TRAF3 boosted IFNy secretion i tNGFR cells only, in
line with previous findings that T celis from TRAF2, dominant negative mice arg
hyperresponsive to TCR stimulation™.

To investigate the poteniial roles of canonical versus non-canonical NF-xB signaling in
LTBR T cells, we decided to analyze the global effects of RELA or RELB loss on the LTBR-
driven gene expression profiles. Using bulk RNA-seq on T cells overexpressing LTBR or
INGFR, we discovered that only the loss of RELA significantly downregulated the expression of

‘core” LTBR genes, whereas foss of RELB had no effect (FIG. 4K, FIG. 13P).

OR s enkance antigen-specific responses

Thus far we have shown that top-ranked genes from the ORF screen improve T cell
function using a non-specific, pan-TCR stmulation. We next sought to determine whether a
simifar improvement could bo observed using antigen-specific stinnudation (F1G. 5A). To that end,
we co-exprossed several top-ranked genes with two FDA-approved CARs that target CD19,a B
cell marker (FIG. 14A - FIG. 14D). Using LTBR as an example, we demonsirated that ORF
expression is achievable with this tricistronic vector (FIG. 14E - FIG. 141).

Sinee both CARs use duferent costimulatory domains, from CD28 or 4-1 BB, we wanted
io determine whether top-ranked genes that were selecied using CD28 co-stimulation could also
work 1o the context of 4-1BB co-stimulation. Nearly all of the top-ranked genes tested, with the
exception of AKR /4, mmproved vpregulation of CD25 and antigen-specific cviokine secretion,
with no major differences in the differentiation or exhaustion phenotype (FiG. 5B, FIG. 5C, FIG.
141 -FIG. 14P, FIG. 15A - FI1G. 15D,

Although production of IL-2 and IFNv is crucial for the clonal expansion and antitumor
activity of T cells, another vital component of tumor inmeunosurveillance s direct cytotoxicity.
Top-ranked genes had an overall stronger eifect on the evictoxicity of CD28 CAR T cells than 4-
1BB CAR Teells (FIG 5D —FIG. 5F, FIG 15E, FIG. 13F). Notablv, we observed that CAR T
cells co-expressing LTBR tended to form large cell clusters; these clusters were typically absent
w wells with control cells but are consistent with the overall lugher expression of adhesion
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molecules such as ICAM-1 in LTBR-expressing cells (FIG. 13G). Another important feature of
cifective antitumor T cells is the abdity to mamndain functionality despite chronic antigen
exposure. In lne with our previous findings m the context of LTBR alone (FIG 4D), CAR T
cells expressing LTBR showed a better functionality than matched CAR T cells expressing
INGFR afier repeated challenge with target cells (FIG. 3G, FIG. 1SH - FIG. 18]).

T cells from healthy dovors are relatively casy to cngincer and rarcly show signs of
dystunction i culture, whescas astologous T cells in patients with cancer are often dyvsfunctional,
showing limited proliferation and effector functions®. To jnvestigate whether top-ranked genes
can mmprove CAR T cell response not only in healthy T cclls but also in
potentially dvsfunctional T cells derved from patients, we transduced CD19 CARs co-expressed
with LTBR or a control gene into peripheral blood mononuclear cells (PBMCs) from patients
with diffuse large B cell lymphoma. After co-incubation with CD 9" target cells, we observed a
simifar increase in the secretion of 1L-2 and Ny from LTBR CAR T colis to that seen in healthy
donors, indicating that identified ORFs can be successfully used to engineer T cells from patients
with lymphoma ex vive (FIG. 3H, FI(5 153K} Of note, there was 8o secretion of cytokines in
response o CD19— cells, mdicating that overexpression of LTBR does not induce a spurious,
antigen-independent response.

The screen and subseqguent validations were performed in of) T cells, the predominant
subset of T cells i human peripheral blood. Although mamunotherapy based on of T cells has
shown considerable potential in the clinic, v8 T cells present an attractive alternative, owing to
their lack of MHC rostriction, ability to target broadly expressed sirgss markoers in a cancer-ty po-
agnostic manner and roore jonate-like characteristics’. We therefore sought to determine whether
the top gencs validated i af T cells transiated to v T cells. Afler co-incubation with leukemia or
pancreatic ductal adenocarcinoma cancer cells, we observed an increase n [L-2 and [FNy
secretion from v8 T cells that were transduced with top-ranked genes (FIG. 51, FIG. 15L ~FIG.
15P). Thus, top-ranked genes from owr screen can act on signaling pathways that are conserved
between even highly divergent T cell subsets, highlighting their broad applicability for cancer

womunotherapy,

Discussion

In summary, here we developed a genome-scale gain-of-function screen in primary
human T cells, m which we examined the sffects of neardy 12,000 full-length gencs on TCR-
driven proliferation in a massively parallel manner. The largest — to our knowledge — previously

published gam-of-function study m primary T celfs involved 36 construsts, including full-length
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** That approach relied on construct delivery via donor DNA and

genes and synthetic receptors
Cas9-mediated targeted nsertion. Although using donor BNA for target gene delivery allows for
more Hexibility in terms of construct design, especially for engineering synthetic receptors, that
method 1s less scalable and less accessible in terms of cost and complexity than the lentiviral
bibrary that we osed here. Thus, ORF-based gam-of-function screens are readily applicable to a
plethora of T ecH pheonotypes and sottings, and that they offor the opportunity for cluucal
translation. In fact, all FDRA-approved CAR therapies already relv on lentiviral or retroviral
integration of a CAR transgene, and therefore an addition of an ORF to this systers should pose
1o major manufacturiag or regulatory challenges. The use of URF-cncoding mRNA dehivered to
CAR T cells betore infusion 1s another transiational rouie, especially if there are safety concerns
about the mode of action of a particular ORF.

Gam-of-function sereens have the potential to uncover regulators that are ightly
controlled, restricted to a specific developroental stage or exprossed only in certam
circumstances. As shown here, LTBR 18 canosically absent from cells of lymphotd ongin, but,
owing to the itact signaling pathway, @t can have a svnthetic role when stroduced to T cells.
Although counstitutive activation of other TNFRSF members nught result in a similar phenotype,
one of the teatures that distimginshes LTBR {and plausibly led fo 1ts enrichment, but not that of
other TNFRSF members, in the screen) is the formation of an auvtocrine loop wherehy the
receptor and ¥s hgands are present n the same cell. It s particularly noteworthy that expression
of LTBR boosts 1L.-2 secretion, as this cytokine 1s produced exclusively by T cells and not by cell
types that cadogenousty oxpress LTBR. In addition to boosting eytolunc secretion,
overexpression of LTBR promoted steomness (expression of TCFY) and decreased activation-
induced apoptosis, as well as offered a level of protection against phenotypic and functional
hallmarks of T cell exhaustion — all of which are features not recapitulated by cell types that
endogenously express LTBR. Previcus work using overexpression of LTBR in ¢ell lines showed
that LTRR has a pro-apoptotic role®® in direct contrast to the phenotype that we observed in
primary T cells. Transcript- and protein-level analyses revealed that LTBR drnives the constituiive
activation of both canonical and non-canonical NF-xB pathways. However, using epigenomic
profiling and CRISPR-based functional perturbations we showed that the phenotypic and
functional changes resulting from LTBR expression are mediated primarily through activation of
the canonical NF-x8 pathway, whereas changes in the non-canonical pathway may not be
essential for the observed phenotvpes — 1 contrast to the well-established role of non-canonical
NWF-xB activation in cells that endogenocusly express LTBR37.

Gene overexpression has been used for pre-clinical enhancement of CAR T cell therapies

i numerous studies. For example, armoring CAR T eells with eyiokines such as 1L-12 or 1L-18,
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which are not typically produced by T cells but are known o improve T cell function when
secreted by other cell types, was shown to improve their antitumor activity”™ ", Notably, a
previous study found that CAR T cell exhaustion can be alleviated by overexpression of ¢-JUN, a
transcription factor identified by RNA-seq as specifically depleted in exhausted cells*®. Future
studies that adapt genome-wide gain-of-function screens to relevant models of mmunoctherapy
will lead to advanced target sclection for engincering synthetic cclular therapies that can

gvercome the immunosuppressive tumor microenyironment and eradicate established cancers.

Example 3: Improved CAR solid tumor responsces

We have shown that LTBR and several other top-ranked genes {ORFs, open reading
frames}) identified in the screen boost the antitumor response of anti-C 19 CARs i context of a
B cell leukemia. Here we tested whether a similar noprovement of activity can be seen in
conjunction with two chinically-tested anti-mesothelin CARs (using either 4-1BB or CD28
costimudatory domains) in the context of pancreatic cancers. We tested T cells co-expressing a
CAR and an ORF agatnst Capan-2, a pancreatic cancer line expressing high levels of mesothelin,
the CAR target, and BxPC3, a pancreatic cancer line expressing low levels of mesothelin (FIG.
16A).

Following overnight co-incubation, we determined that all but one ORF tested {that is,
AHNMNAK, BATF, IFNLZ, IL128, and LTBR} boosted antigen-specific secretion of IFNy, when
used with either CAR {either 41BB or CD28) against a mesothelin-high cell line Capan-2 (FIG.
168}, In torms of boosting IL-2 secrction, we obscrved a sinking improvoment over the nogative
(iNGFR) condrol when usmg LTBR, and to lesser extent AHNAK (FIG. 16C). In terms of
reaclivity against mesothelin-low line BxPC3, an improvement over the negative control was
observed predominantly in T cells overexpressing IL12B or LTBR {(FIG. 1603).

Cytokine secretion 18 one of the aspects of a productive antitumor response - another ong
is direct eytotoxicity. Therefore, we tested the ability of CAR T cells co-expressing top genes {o
kill GFP+ Capan? or BxPC3 cells (FIG. 16E, FIG. 16F). While inercased cytotoxicily against
mesothelm-high Capan-2 exhibied by CAR T cells overexpressing any of the six top genes tested
(achuding GPDL) was expected given the improvement in cytokine secretion, we also observed
increased cvtotoxicity against BxPC3 cells. Therefore, we concluded that the top-ranked genes
identified in our screen (inchading but not limited to AHNAK, BATF, GPDL, IFNL2, IL128, and
LTBR) could boost reactivity of diverse CARs {anti-CD19 shown previously, anti-mesothelin
shown here) using different costimulatory domains (CD28 ar 4-18BB), in different cancer types
(including kiquid tumors such as B cell leukemia and solid temors such as pancreatic cancer), and
at different target antigen densifies {mesothelin-high and mesothelin-low cell hines).
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Example 4: Improved activity of 2 TCR i solid tumor

T ccll therapics can rely on redirceting the ecls (o a given tumor target using cither a
CAR or a TCR. The forroer has the advantage of being able to target tumors in different patients,
regardless of their HLA haplotype, while the latier can also target antigens that are intracelhdar
{since epitopes from all cellular proteins are sampled by and displayed on the HLA molecules).
Here we used a clinmically-tested TCR directed against an epitope from NY-ES0-1, commonly
expressed m many cancer lustologies, including but not hmuted o melanoma, multiple myeloma,
sarcoma, hung cancer. Due to size restrictions we delivered the TCR and the gene (ORF, open
reading frame) on two separate lentiviruses that were used to co-transduce T cells (FIG. 174).
Then, the dual-transdaced T cells were selected using puromycem (only T celis transduced with
the ORF lentivirus would survive) and using antibody-based selection of NY-ES{O-1 TCR
positive cells (in presence of dasatinib to provent T cell activation and thus activation-induced
cell death during the selection process).

We then tested the enginecered CD8+ T celis agamst an HLA-AZ+ NY-ES0-1+
melanoma line A375. Muost genes tested 1ncreased the secretion one or both of cvtokines [FNvy
and TIL2 (FIG. 178, FIG, 170). We also measured diroct eviotoxicity against A375 colls and
demonstrated that all genes tosted showed seperior eytotoxicity than the TCR-transduced T cells
co-expressing the negative control gene tINGEFR (FIG. 17D). Therefore, we concluded that the
top-ranked genes identified in our screen {including but not limited to AHNAK, BATF, GPD1,
IFNL2, IL12B, and LTBR} could boost reactivity of T cells engineared with a cancer-specitic
TCR.

Example $: Intracellular signaling domain from LTBR potentiates CAR T cell activity

We have demonsiraied that LTBR overexpression in T cells, in conjunction with anti-
D19 CARs utihizing either CD28 or 4-1BB costinulatory domains in addition 1o CD3z
signaling domain, increascs cytokine (IFNy and 1L.-2) secretion and target cell kallimg (B cell
leukemia cell line Nalmoé). We have also demonsirated that CAR T cells co-expressing LTBR
have an mcreased exprossion of core genes that are activated by LTBR, for mstance an adhesion
molecule ICAM-1{also known as CD54) and CD74, an invariant part of the MHC-I] complex
with proposed anti-apoptotic roles. Finally, we bave shown that T cells overexpressing LTBE,
with or without a CAR, show a less differentiated. “vounger” phenotype {(predominantly central
memory [CM], with reduced frequency of terminally differentiated effector cells) which s
beneficial in context of cellular therapies.
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Here, we inserted the iniracellular part of LTBR
{(https://'www aniprot. org/uniprot/P3694 1, amino acids 249-435) within the intraccliular domains
of most commondy used CAR constructs to see 1t 1} thus insertion does not disrupt the CAR 2)
this insertion bestows stroilar phenotypic and functional bene{it as expressing a full length LTBR
as a separais gene in a multicistronic constract, and 3) this insertion boosts CAR activity above
that of the CAR and LTBR dclivered together but as separate protemns. To that offoct wo first
engineered 3 constructs whereby the intracethular domain of LTBR s inserted into various
position in a CAR coustruct identical to the one used in the FJA-approved axicabtagens
ciloleuce] (here denoted as 19-28-z), specifically: §) downstream of the D28 stalk and
transmembrane domains bul upstream of CD28 signaling and CD37 signahing domams; 2)
downstream of the CD2R signaling domaimn but upstream of CD32 signaling domain: and 3}
downstream of both CD28 and CD3z signaling domaims (FIG. 21A). These three constructs were
then transduced ko CD4+ and CD8+ T cells from a healthy donor and compared to g full-leugih
CAR expressed separately with a control gene INGFR {19-28-7 + INGFR) or LTBR (19-28-5 +
LTBR). We also enginecred two additional constructs whereby the iotracellular domain of LTBR.
is inserted into various position in a CAR construct identical to the one used in the FDA-
approved fisagenlecleucel (here devoted as 19-BB-2), specifically: 1) downstream of the 4-18B
signaling domain but upsiream of CD3z signaling domain; and 2) downstream of bath the 4-1BB
and CD3x signaling domams (FIG. 218). These two constructs were then transduced mto CDd+
and CD&+ T cells from a healthy donor and compared to a full-length CAR cxprossed separately

with a control genc tINGFR (18-BB-» + tNGFR) or LTBR (19-BB-z + LTBR).

SEQID
NO | Name Type
3 18-28-2 + LTBR protein AA
4 119-28-z + LTBR protein DNA
5 1 19-28-z + NGFR protain AA
& | 189-28-z + NGFR protein DNA
7 1 19-BB-z + LTBR AA
4 19-BB-z + LTBR DNA
9 | 19-BB-z + tNGFR AA
10 | 18-BB-z + tNGFR DNA
11 { 13-LTBR-28-7 protein AA
12 | 189-LTBR-28-z protein DNA
13 | 19-28-LTBR-z AA
14 | 15-28-1TBR-z DNA
15 | 19-28-2-1TBR AA
16 | 19-28-2-LTBR DNA
17 | 19-BB-LTBR-z AA
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18 { 19-BB-LTBR-z DNA
19 | 19-BB-z-LTBR AA
20 | 19-BB-z-LTBR DNA

We first verified that the surface CAR expression is stroilar between these constructs, thus
indicating that inserting LTBR intraceHular domaim did not have a profound effect on expression
or protein stabiity of the CAR, and that the obscrved functional offocts were not duc to the
expression level of the CAR (FIG. 21C, FIG. 21D Since full-length LTBR mduced higher
expression of a wide range of genes beneficial for cell therapy, including CD54 and CD74, we
tested whether inclusion of the infraceliular LTBR domain in the CAR phenocopies the effect of
the full length LTBR. In fact, we observed an even higher upregulation of these two markers i
cells expressing LTBR as the second or third component in the intraceltular CAR domain, namely
19-28-1L.TBR-z, 19-28-2-LTBR, 19-BB-LTBR-z, and 19-BB-z-LTBR (FIG. 21E, FIG. 21F). This
suggests that inclusion of just the signaling domain of LTBR mto the CAR may have a more
profound effect on T cell state than expressing the whole proteim. We also observed an increase in
ceniral memory {CM) and decrease m effector phenotvpe i cells expressmg LTBR as the second
or third component in the intracellular CAR domain, to a higher extent than in cells expressing
full-length LTBR (FIG. 216G, FIG. 21H)

Having established that some of the tested constructs not onlv phenotypically replicate the
effects of full-length LTBR but are in fact superior, we then sought to deternune if they also
improve antigen-spectfic response of CAR T cells against CDi%+ cancer cells. In termas of
cvtokine acerciion, we observed that the 19-LTBR-28-2 construct generally porformod worse than
the control (“regular” CAR T cells, te. 19-28-2 + INGFR ) while 19-28-LTBR-z showed sinular
performance to the control. Most importantly, 19-28-2LTBR cutperformed T colls oxpressing
{scparately) the CAR and full-ength LTBR i terms of [FNg scerction and showed an
waprovement over control CAR T cells in terms of 112 secretion (FIG. 211, FiG. 21}, In cases of
CARs utilizing the 4-1BB domain, the construct containing LTBR 1 the second position (19-
BBLTBR-#) showed overall an improvement over the cootrol CAR T cells and sinular
performance to CAR T-cells co-expressing full-length LTBR — while the construct contaiming
LTBR 1 the third postiion cutperforieed even the CAR + full length LTBR i all cases tested
(FIG. 21K, FIG. 21K).

While cviokine sceretion (1FNg, [L.2) 15 crucial for T cells to remodel the timor
microenvircnment and stimulate T cell proliferation, another kev aspect of anticancer activity is
direct cytotoxicity, performed predominantly by D8+ T cells. Therefore, we tested the ability of

engineered T cells to kill CD 19+ cancer cells. Interestingly, all CD28 LTBR constructs showed

83



10

15

20

25

WO 2023/178187 PCT/US2023/064452

an improvement over conirol CAR at high T eell dose. More importantly, the 19-28-2-LTBR
consiruct was also able to efficiently kill twmor cells at a low T cell dose, where T celis
expressing 19-28-7 CAR and full-length LTER provided only a slim benefit over a regudar CAR
(FIG. 21M). Ssmilarly in cases of 4-1BB CARs: both constructs tested showed an taprovement
over a regular CAR at high T cell dose but only the 19-BB-2-LTBR construct was more cytotoxic
at a fow T coll dosc (FIG. 21N}, This is of particular importance for three reasons: 1) clinisal
efficacy: other than infusing more T cells, there is no possibility to clinically control how many
CAR T cells will encounter tumor cells so they should be able to destroy the cancer celis with as
much efficacy as possible, 2} safety: if the bulk of the disease is chimuinated rapidly, that reduces
the chances of severe adverse events, in particular eytokine release svadrome — especially if thas
disease debulking can be achieved at a lower T cell number, and 3} manufactering: due to
exhaustion/dyvsfunction, T cells from some patients fail to expand sufficiently ex vivo prior to re-
tnfusion to achieve the recommended cell dose — it the recomuended cell does can be scaled

down due to superior efficacy, that may make more patients cligible to receive the therapy .

Example 6: Intracellular LTBR as an alternative to CDZ8 or 4-1BB in 2nd generation CARs

st generation CAR constructs contamed only the CD37 signaling domam attached to the
target recognition modality. These 1st generation receptors were not efficient in vitro and
especially 10 vivo because of lack of a costimulatory signal, thus necessitating the provision of
costimneiation via inclusion of CD28 or 4-1BE signaling domains 1n 2od generation CARs
(currently FDA approved). We wanted o asscss if the presence of LTBR could mprove the
response of 1st geveration CARs.

Thus, we designed constructs that possessed only the target recognition domain and
transmembrane part of a CAR {generation 0) as well as constructs that also contained the
wtracellular CD3z signaling domain (Ist generation) and compared them to Znd generation CARs
utilizing the 4-1BB costimulatory domain (FIG. 22A). Each generation CAR was co-expressed

with either INGFR (negative control) or full-length LTBR.

SEQID
NGO | Name Type
21 | 19 + INGFR AR
22 | 19 + INGFR DNA
23 119+ LTBR AA
24 119+ LTBR DNA
25 1 19-z + tNGFR AR
26 | 19-z + tNGFR DNA
27 119-2+LTBR AA
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28 | 19z + LTBR DNA |

When co-incubated with CD19+ leukemia cell line Nalmé4, generation O CARs showed no
response in ferms of cytokine (IFNvy, [L2) secretion (FIG. 22B, FIG. 22C). T cells expressing the
Ist generation CAR together with tINGEFR showed a weaker response than a Zod generation CAR,
as expected. Interestingly, when a st generation CAR was co-expressed with LTBR. the
response was m all cases stronger compared to a regular 2nd generation CAR (19-BR-z +
INGEFR) and 1 some cases similar to the Znd generation CAR co-expressed with LTBR. Thus, a
CAR contaiming CD3z and LTBR signaling domamn could offer an attractive alternative to
conventional Zod generation CARs (1o, containing CD28 or 4-1BB derived costimulatory

domains). Ths is further supported by the results described in Example 5.

SEQ D
NO | Name Type
29 | LTBR-28-2 AA
30 | LTBR-28-2 DNA
31 | NGFR-28-2 AL
32 | NGFR-28-2 DNA
33 | LTBR-28TM-28-2 AA
34 | LTBR-28TM-28-2 DNA
35 | NGFR-28TM-28-z AA
36 | NGFR-28TM-28-z DNA

-~y

Example 7: Usage of the extraceiular domain of LTBR

We have previousiy shown that LTBR overexpression tmproves T cell phenotvpe and
function via ligand dependent and independant mechanisms. We wanted to assess whether the
extraceiiular domaing of LTBR can provide additional T cell activation via the same mechamsms
(ligzand binding or touic signaling) when linked to signaling domains derived froms Znd generation
CAR T celis.

To that cffect we generated constructs that express the full-length extracellular domain of
LTBR (LTBR: hitps/ferww uniprot.org/uniprot/P36941 ) amine acids 1-248) mcluding the
fransmembrane part, or utilize the stalk and transmembrane part from FDA-approved CARs - that
18, CD2¥ stalk and transmembrane or CD8 stalk and transmembrane (LTBR:
huips/fwww.aniprot.org/uniprot/P3694 1, amino acids 1-227). In some cases, the extracellular
domatn of LTBR was lisked to CD28 and T3z or 4-18BB and CD3z signaling domams, a8
FDA-approved CARs. In all ilerations of the consiructs, a maiched NGFR fragment was used as a

negative control (FIG. 23A),
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SEQID
NO | Namea Type
37 { LTBR-CDE-BB-z AA
38 | LTBR-CDB-BB-z DNA
39 | NGFR-CDE8-BB-z AA
43 | NGFR-CDE-BB-z DNA
41 | 18-CDB-LTBR AA
47 | 19-CD3-LTBR DNA
43 | 15-CDB-LTBR{TM} AA
44 | 18-CDB-LTBR{TM} DNA
45 | 19-28-LTBR AA
46 | 19-28-LTBR DNA
47 | 18-28-LTBR{TM) AA
48 | 18-28-LTBR{TM) DNA

We observed no eytokine (IFNy, IL2) secretion when the T celis were mcubated alone,
indicating that higand availability or tonic signaling mediated by LTBR were not sufficient to

activate the cells. However, when the T cells were activated via their T cell receptor (CD3 and

cxprossing & constract that contains the oxtraceliular part of LTBR fused to the CD8 stalk and
transmembrane domain, and 4-1BB and CD3z signaling domams (LTBR-CD8-BE-~») (FIG. 238,
FiG. 23C). This result indicates that the extracelhilar domain of LTBR fused to a CAR in place of
or in addition to a targeting moiety (fypically derived from an scFv antibody fragment) may be a

useful approach to potentiating T cell fimction.

Example 8: Usage of the extracclular domain of LTBR

We have previousty shown that LTBR overexpression improves T cell phenotvpe and
function via higand dependent and independont mechamisms. We wanted to assess whether the
extracclinlar domains of LTBR can provide additional T cell activation via the same mechanisms
(ligand binding or touic signaling) when linked to signaling domains derived from Znd generation
CAR Teells.

To that effect we generated constructs that express the full-length extracelhilar domain of
LTBR (L TBR: hitps:/Awww uniprot.org/uniprot/P3694 1) anuno acids 1-248) including the
transmembrane part, or uttlize the stalle and transmembrane part from FDA-approved CARs - that
15, C1328 stalk and transmembrane or CD8 stalk and transmembrane (LTBR:
hutps:/fwww.uniprot.org/uniprot/P36941, amine acids 1-227). In some cases, the extracellular
domain of LTBR was livked to CD28 and C1337 or 4-18BB and CD3z signaling domains, a5 in

FDA-approved CARs. In all sterations of the constructs, a maiched NGFR fragment wasused as a
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negative control (FIG. 24A),

We observed no evitokine (IFNg, 1L2) secretion when the T cells were meubated alone,
wichcating that kgand avaidability or tonie signaling mediated by LTBR were not sufficient to
activate the cells, However, when the T cells were activated via their T cell receptor (CD3 and

5 CDI§ antibodies), we observed a strong increass in secretion of both IFNg and L2 by T cells
expressing a consiruct that contains the extracellular part of LTBR fused to the CDS stalk and
transmembrane domain, and 4-1BB asd CD3z signaling domains (LTBR-CD8-BB-x) (FIG. 24B,
FIG. 24C). This result indicates that the exiracelhular domain of LTBR fused to a2 CAR in place of
or in addition to a targeting moiety {typically derived from an scFv antibody fragmend) may be a

10 usefud approach to potentiating T cell function.

Example 9: Modified TCR complexes
The intracelhdar signaling domain of LTBR (https://www uniprot. org/uniprot/B36941,
amino acids 249-435%) fused to different components of the TCR complex. FIG. Z5A shows the

15 exasting design that improved T cell function (e, NY-E50-1 TCR and LTER expressed
separately, see Example 4) as well as fusing LTBR signaling domain to different components of
the TCR-CD3 complex, specifically at the C-terminal end of the intracellular domains of
Chi3epsilon (hitps://www.uniproL.org/umiprot/P07766), Clgamma
(https:/Awww aniprot. org/uniprot/P09693), CD3delta (hitps://www uniprot org/uniprot/P04234) |

20 and CD247 (also known as CD3zeta, hitps://www.uniprot.org/uniprot/P20963). The LTBR
signaling domain can also be fused to the C-terminal ends of TCR-o or TCR-P chains.

in a simlar manner as with using LTBR intracelindar domam to modify off TCR complex,
voTCR conplex can be modified too (FIG. 25B). As shown i FIG. 51, expression of full-length
LTBR boosts vé T cell functions.

25 ap T cells use CD4 to co-receive antigens presented by MHC-II (HLA-DR, HLA-DP,
HEA-DQO) or CD8 (composed of CD8a and CD8b chains) to co-receive antigens presented by
MHC-I (HLA-A, HLA-B, HLA-C). Thus, intraceltalar LTBR can be fused to the C-ternunal
intracellular taif of CD4 or to C-terminal intracellular tails of CD8a or CD8b to improve T cell
fimetion (FIG. 25C).

30
Example 10: LTBR co-delivery potentiates antitamor functions of a B7-H3 targeting CAR

We have previously shown that co-debivery of LTBR with an anti-CD9 CARs wio
primary T cells boosts their activity agaiost hematological cancers. See, ¢.g., Legut et al, Nature,
{2022y, We have shown sinular results with co-delivery of LTBR with an anti-mesothelin CARs

35 to boost T ccH activity against a range of solid turmors. We have now expanded this application of
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LTBR co-delivery to an anti-B7-H3 CAR which 1s being tested clirucally against a range of sohd
fumors, including but not limited to pediatric cancers, brain tumors, sarcomas and melanoma,
See, e.g., Theruvath et al, Nature Medicine (2020).

When LTBR was co-delivered to primary human T cells together with an anti-B7-H3
CAR (MGA271-28-2), we observed (as before in cases of CD19 and mesothelin CARs) that
LTBR had a postiive 1mpact ou CAR T coll phenotype. Specifically, LTBR CAR T cells showed
a predomuinantly central memory phenotype with practically no ternunally differentiated effector
cells, in contrast with CAR T cells co-expressing a controf gene tNGFR (FI1G. 264). LTBR CAR
T cells also strongly upregnlated markers of LTBR activity, D34 and CD74 (FIG. 268, FiG.
260,

In terms of antitumor efficacy, LTBR CAR T cells, both CD4 and (D8, showed a much
stronger response o cancer cells expressing B7-H3 (inclading two atypical teratoid thabdoid
tumor Loes BT12 and BT16, as well as o melanoma line A373) than control CAR T cells while
remaining inert to a B7-H3-negative leukemia line Nalmo6 (FIG. 26D - FIG. 26G). This
improvement of antitumor response was observed across all T celf functions tested, including
secretion of key cviokines IFNy and 112, as well as direct celi killing.

Fmally, we assessed the efficacy and safety of LTBR CAR T cells in a mouse xenograft
models. We mmplanted A375 tumor mto the flank of NSG mice and aliowed it to grow for two
weeks 1o be remintscent of advanced solid tumors t human (FIG. 26H). When monitoring body
weight, we observed no meanngful body weight loss mmice treated with CAR T cells, with or
without LTBR, indicating that LTBR did not result in any overt toxicities (FIG. 261, When
measuring the tumor size, we observed that LTBR CAR T cells resulted in overall lower tumsor
burden, at both doses tested, than mice treated with control CAR T colls or untransduced T cells,
indicating that LTBR mproved the CAR T cell efficacy in this model (FIG. 26], FIG. 26K). Due
to rapid progression mn s advanced solid tumor model, the study was terminated 12 days after T
cell jnjection, preventing us from montoring the long-term effect of LTBR T cells o tumor

regression and survival.

Example 11: Identification of the minimal intraceilular domain of LTBR that drives its function
i T cells

We have previously shown that fusion of the intracelludar tail of LTBR to the C-lerminus
of CD19-targeting CARs, either wtihizing CDIE or 4-1BB design (FMC6.3-28-2-LTRR or
FMC6.3-BB-7z-LTBR) results in CAR T cells that show superior antitumor potency and LTBR-
driven phenotype than when the full-length CAR and full-length LTBR are co-expressed as

separate molecules. Here we wanied to deternune if truncations (cither N- or C-termunal) of the
28
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Construect LTBR anuno acids (Uniprot: P3694 1) fncluded n SEQ 1D NO
Full length | 249:435 84, 85
Vi 249396 86, 87
V2 249:393 88, 89
V3 249:387 G0, 91
/4 249377 92,93
V3 262:435 G4, 05
Vo 287:435 96, 97
V7 324:435 98, 99
V& 345.435 100, 101
Vo 358:435 162, 103

We began by annotating the LTBR intracellular tail based on the literature to idenuiy kev
functional domains (F1G. 27A). Wo then dosigned a scrics of 4 N-terminal truncation and 5 C-
ternunal truncations of the LTBR tail, for a stepwise removal of unannotated parts (which we
presumed not io play any biclogical role) and extending into key signaling domains that were
previcusly annotated (FIG. 27B). We then fused the resalting trancation mutants fo the C-
ternunus of a CD28-based CD19 CAR and compared them with either a CD28-based CAR
mcorporating the full-length LTBR signaling tail {19.28-2-LTBR} or regular CAR (19-28-2) co-
expressed with LTBR or control gene tNGFR. The sequences are shown i SEQ D Nos: 84-103.
Each sequence includes 19-2%-2 (SEQ 1D NO: 134, 135), LTBR variant as indicated above, P2A,
PUFGIIYCHL

Al CAR-LTBR fusions resulted in similar levels of CAR surface expression (FIG. 27C),.

To terms of differentiation status of T cells, the LTBR truncation fusions showed a range
of phenotypes, with certain variants {e.g., V7) resembling full fength LTBR very closely while
certain other variants {e.g.. V4) more remimscent of regular CAR T cells not expressing LTBR
(FIG. 27D). Sailarly, full-length LTBR fusion as well as most truncation mutants, with the
exception of V3 and V4, resulted in a stronger expression of TCF1, a kev transcription factor
goveming T eoll sicmmess and selferencwal (FIG. 27E}. Another indication of the successtul
induction of the LTBR program, which invalves differential expression of hundreds of genes
critical for the immune response (See, ¢.g., Legut et al, Nature (2022)), 15 surface expression of

CD54 and CD74 markers. While certain truncation variants, such as V3, V4 and V9, failed 1o
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upregulate CD54 and CD74, the remaining vanants showed similar activity to full-length LTBR
fusion (FIG. 27F).

In addition to phenotypic measurements, we also assaved the antigen-specific antitumor
response by co-incubating T cells expressing anti-C319 CARs, with or without LTBR fusion,

5  with D19+ Jeukemia cells. To quantify that response, we measured the secretion of key
antitumor cvtokines IFNy and 112 (F1G. 27G). In line with the CD54 and CD74 quantification,
we observed a sumtiar boost over “regular” CAR (19-28-7 + (NGFR) with VS-V7 variants as with
fuli-iength LTBR fusion. V1 and V2 showed no improvement of cytokine secretion over
“regular’” CAR, despile increased levels of CD54 and CD74, while V3 and V4 showed hardly any

10 cyiokine secretion, showing that those designs interfered with the CAR itself Interestingly, V8
variant resulted in greatest upregulation of CD54 and CD74 but an nferior cyiokine secrstion
while Y9 showed mild upregulation of CD54 and CD74 but strong boost of aotitumor astivily.
This suggests that phenotypic effects of LTBR (CDR34, CD74) can be de-coupled from functional
effects (IL2, IFNy).

Example 12: LTBR signaling tail fusion to a mesothelin targeting CAR
We have previously shown that co-cxpression of full-length LTBR together with
mesotheln-targeting CARs, utilizing both the 4-18BB and CD28 designs, boosts antitumor
reactivity of CAR T cells as well as that fusing the intraceliular tail of LTBR to CD19%targeting
20 CARs, utibzing both the 4-1BDB and CD28 designs, resulls in superior phenotype and {unction
than co-cxpression of a regular CD1%-targeting CAR and LTBR as two independent molecules.
To extend that observation, we fused the miracelludar tad of LTBR io mesothelin-
targeting CARs (see FIG. 28A for schematic representations of the CAR-LTBR {fusion designs).
Specifically, we selected the C-terminus of the meso-28-2 CAR for LTBR fusion, based on the
25 optmal LTBR positoning within the CAR construet determined m the CD19 system. We also
ivestigated replacing the CD28 costimulatory domain with LTBR, placing it etther upstream or

downstream of CD3z, testing whether LTBR can be used mstead of CD28 to provide

costimudation.
SEQ D
NG | Name Type
104 | Meso-28-z-LTBR-P2A-puroR DA
105 | Meso-28-2-LTBR-F2A-purcR AA
106 | Meso-BB-2-LTBR-P2A-puroR DNA
107 | Meso-BB-z-LTBR-P2A-puroR AA
108 | Meso-LTBR-z-P2A-puroR {CD28 stalk DNA
109 | Meso-LTBR-z-P2A-puroR {CD28 stalk AA
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110 | Meso-LTBR-z-P2A-puroR {CD8 stalkl DNA
111 | Meso-LTBR-z-F2A-puroR {CDE stalk) AA
112 | Meso-z-LTBR-P2A-puroR (CD28 stalk) DNA
113 | Meso-2-LTBR-P2A-puroR {CD28 stalk) AA
114 | Meso-z-LTBR-P2A-puroR {CD8 stalk) DNA
115 | Meso-z-LTBR-P2A-puroR {CD8 stalk) AA

When looking at the swuface expression of the CAR, we observed. in condrast o our data
m the CD1Y system, that fusing the LTBR tail in any position within the mesotheln CAR
resulted i a2 markedly decreased surface expression of the CAR (FIG. 28B).

5 To assess the functional impact of the reduced CAR expression upon fusion with LTBR,

we measured key functional outputs of CAR-driven response to mesothelin-positive cancer cells:
T cell proliferation, dirsct cancer cell killing, and secretion of kev cytokines. In terms of antigen-
driven proliferation, co-expression of the full-length LTBR resulted in the strongest expansion
but CAR-LTBR fusions siill cutperformed the regular, unmodified CAR (FIG. 28C). In terms of

10 cancer cell killing, a CAR design lacking CD28 but contaming LTBR tail downstream of CD3z
(Meso-z-LTBR) showed similar killing to the regular CAR co-expressed with full-length LTBRR
(FIG. 28D, Surprisingly, despiie better or comparable functional activity of mesothelin CAR-
LTBR fusions in terms of proliferation and killing, two out of three constructs tested (Meso-28-2-
LTBR and Meso-LTBR-2) showed barely any activity when measuring cvtokine secretion (FIG.

15 28EH) Meso-z-LTBR T cells were capable of producing cvtokines upon co-incubation with
mesothelint cancer cells but (o lesser extent than regular Meso-28-z CAR T cells,

(iven that CAR-specific functions were reduced upon fusion with the LTBR tail, we
were wondering about the LTBR-specific functions of those constructs. When looking at key
markers of LTBR activity, that is, surface expression of CD34 and CD74 (FIG. 28F), as well as

20 mtracclular/nuclear expression of the transcription factor TCF1 (FIG. 28G), we observed that all
three CAR-LTBR fusion constructs drive a stronger LTBR program than co-expression of the
CAR and full-length UTBR. This phenomenon was observed in both the CD28 and 4-1BB
designs. Therefore, we hypothesized that mesothelin CAR-LTBR fusions may be suboptimal o
act as a CAR but are superior, non-vatural versions of LTBR. To test that further, we stimulated

25 the engingerad T celis through their endogenous T cell receptors, as an alternative to providing
then with signal | than using CAR-mesothelin binding. Supporting our hyvpothesis, we observed
in that context, where CAR-LTBR fusions were needad only to provide LTBR-like signal 2
costimuiation without the need to provide CAR-hke signal 1 simulation, CAR-LTBR fusion T
cell functional response was superior to that in T cells expressing CAR and LTBR as two

30 mndependent molecules (FIG. 28H).
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To demonsirate the utility of using CAR-LTBR fusion as a superior LTBR-like moleculs
o be used n corjunction with an independent antigen receplor, we co-delivered natural LTBR or
Meso-2-LTBR together with Meso-28-z CAR T io T cells (FIG. 281 All constructs tested
showed the same CAR expression on the surface (FIG. 281); also, co-delivery of CAR and LTBR
on separaie virases resubted in strong swrface expression of LTBR, similar to that in T cells
transduced only with the LTBR virus but not the CAR virus — highlighting the potontial of LTBR
delivery on a separate lentivirus as an alternative to co-expressing from the same lentiviral
cassette as an antigen recepior (FIG 28K

in this co-delivery setting, CAR + Meso-7z-L TBR T cells upregufated LTBR marker genes
D34 and C74 to the similar extent as CAR + LTBR T eells (FIG. 281}, CAR + Meso-2-LTRBR.
T cells also showed superior antigen-specific response to mesothelint cancer cells to that of CAR
only T cells and even outperformed CAR + natural LTBR T cells in terms of [FNy seeretion
(FIG. 28M, FIG. 28N). Taken together, we have shown utility of Meso-z-LTBR synthetic fusion

recepior as an alternative o naturally occurring full length LTBR.

Example 13 LTBR signaling tail fusion to the members of the TCR-CD3 complex.

We have previously shown that co-expression of full-length LTBR together with an NY-
ESO-1 targeting ooff TCR boosts anfitumor reactivity of engineered T cells ag well asg that fusing
the intracellvlar tail of LTBR to C9-targeting CARs, utilizing both the 4-18B and CD28
designs, results 1 superior phenotype and function than co-expression of a regular CD19-
targeting CAR and LTBR as two independent molecules.

To extend this observation, we fused the mtracelhular tail of LTBR {0 « or  chains of the
TCR heterodimer, or 3, &, v or § chains of the CD3 complex. T3 constitutively associates with
the TCR and is required for is surface expression and downstroam signaling
(htips.//www pnas.org/doi/ 10,1073 /pnas 1420936111,

To first test whether LTBR signaling tail can boost TCR activity as a direct fusion, we
generated constructs that included LTBR inwraceliular tail attached to the Coterminus of the short
miracellular tail of TCRa or TCRP (FIG. 29A) and tested them alongside an wnmodified TCR co-

expressed with etther a fuil length LTBR or an wrrelevant gene (INGFR.

SEQ D
NG | Name Type
116 | TCRa:LTBR-P2A-TCRb DNA
117 | TCRa:LTBR-P2A-TCRb AA
118 | TCRa-P2ZA-TCRbL:LTBR DNA
119 | TCRa-P2A-TCREILTBR AA
120 | CD3DILTBR-P2A-puroR DNA
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121 | CD3D:LTBR-P2A-puroR AA
122 { CD3E:.LTBR-PZ2A-purol DNA
123 | CD3E:LTBR-P2A-puroR AA
124 | CD3G:LTBR-P2A-puroR DNA
125 { CD3GILTBR-P2A-puroR AA
126 | CD3Z2:LTBR-P2A-puroR DNA
127 | CO3Z:LTBR-P2A-puroR AA

We first locked at whether LTBR fusion affects surface expression of the TCR. We
noticed that LTBR fusion to TCR-B, but not TCR-q, strongly reduced its surface expression
(FIG. 29B}). We then examined the key phenotypic hallmarks of LTBR activity, that is surface
expression of CD34 and CD74. Only LTBR-TCR-f, but vot LTBR-TCR-u, resulted 1n an
mereased expression of CD34 and CD74, albeit 1o a lesser extont than full length LTBR (FIG.
29C). In termos of gotigen-specilic activily, boib LTBR-TCR-o and LTBR-TCR-P fusions were
proven 1o be non-functional, resulting in a similar level of cviokine secrction as untransduced
cells upon co-incubation with NY-ESQG-1+ melanoma cell lme A375 (FIG. 290, Therctore, we
concluded that divect LTBR tait fusion to TCR chaing resulis in disruption of expression and/or
function of the TCR.

CD3 molecules are necessary for mediating TCR signaling. Therefore, we engineered
fusions of all four CD3 polypeptides with LTBR signaling tail (F1G. 29E) and sequentially
transduced the CD3-LTBR fusions, or unmodified CD3 genes, together with the NY-ESO-1 TCR
inio T cells (FIG. 29F). In terms of TCR surface expression, there were no major differences
between ditferent conditions, as expected given that T cclls already express all CD3 genes (FIG.
29G). Looking at phenotypic hatimarks of LTBR activity, we observed that CD3-LTBR fusions
resulted mn an overall higher expression of CE34 and CD74 than matched unmodified CD3
constructs (F1G. 29H). In terms of antigen-specific response upon co-incubation with NY-ESO-
1+ melanoma line A373, C33-LTBR fustons failed to boost the activity of TCR engineerad T
cells above the control level (FIG. 291). Inierestingly, overexpression of unmodified CD3e or
{3 resulied i a small bt significant increase 1o the antigen-specific response, athett to the
lesser extent than overexpression of full length LTBR. Overall, LTBR-CD3 fusions have failed to
outperform natural, full length LTBR across phenotvpic and {fanctional assays, presumably due to

competition with endogenous, lughly expressed componenis of the CD3 complex.

Example 14: LTBR signaling tail fusion to the members of the CDE complex.
We have shown that co-expression of full-ength LTBR together with an NY-ESO-1
o ¥ Yy

targeting aff TCR boosts antitumor reactivity of engineered T cells (W0 2023/279049) as well as
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that fusing the intracellular tail of LTBR to CD%-targeting CARs, utilizing both the 4-1BB and
C123 designs, resulis in superior phenotvpe and function than co-expression of a regular CD Y-
targeting CAR and LTBR as two independent molecules.
To extend thus obgervation, we fused the ntracellular tadl of LTBR to CDEa or CDEB
5  molecules (FIG 30A). UD8w-UDEB heterodimer is eritical for productive engagement of a TCR
{(such as an NY-ES(-1 targeting off TCR used here} with a peptide antigen (in this case an NY-
ESO-1 derived peptide SLEMWITOC) presented by an MHC-1 molecule (in this case HLA-A2),

SEQUID
NN | Name Type
128 | CDB8a:LTBR-P2A-puroR DNA
128 | CD8a:LTBR-PZA-puroR AA
130 | CD8hILTBR-P2A-purcR DNA
131 | CD8b:LTBR-P2A-puroR AA

1o this experiment, CD8 T cells, expressing an endogenous UD8a-CD8E heterodimer,

10 were sequentially transduced with an NY-ESO-1 targeting TCR as well as a modifier gene to be
overexpressed: a control gene INGFR, a full-length LTBR, CD8a (wild-type or fused with the
LTBR signaling tail) or CD8P (wild-type or fused with the LTBR signaling tail} (FI1G. 30B).

We first measured the surface expression of markers of LTBR activity, CD34 and CD74,
as well as intracclular expression of a key transcription factor TCF1. As expected, NY-ESO-1

15 TCR-transduced T cells co-expressing LTBR exhibited a marked increase of expression of both
surface markers and the transceription factor, compared with the control gene tINGFR (FIG. 30C -
FIG. 30E). T cells transduccd with the CD8-LTBR fusions showed shght increase 10 CD34 and
C374 expression, but not TCF1, compared with the wild-tvpe counterparts, indicating that the
LTBR signaling was at least partially active in these constructs.

20 Finally, we tested the mmpact of the CDE-LTBR fusion on the functional reaponse of
engincered T cells. NY-ESO-1 antigen is expressed on a variety of tumor types (Thomas et al,
NY-ESO-1 Based Immunotherapy of Cancer: Cuarrent Perspectives, Front. Immunol | 01 May
2014, Sec. Cancer Immunity and lmmunotherapy, Volume 9 2018} To test the sensitivily and
magnitude of response of LTBR engineered T cells to this antigen, we pulsed an HLA-A2+ cell

25 line with different concentrations of the mmunodominant peptide eptiope derived from the NY-
ES(-1 protein, SLLMWITQC. T cell response was measuared as secretion of two key cyitokines,
IFNy and 112, after 24 h co-incubation of T celis with the peptide-presenting cell hine (FIG. 30F,
FIG. 30G). As expected, co-expression of full-length LTBR induced a much stronger T cell
response to the antigen than a matched control, INGFR, even at peptide concentrations as low as

30 107 M. LTBR transduced T cells also showed >3-fold increase in sensitivity to the peptide
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conceniration (ICso for IFNy secretion of 6 x 107 M for LTBR, 2 x 10 M for INGFR).
importantly, CD3-LTBR fusions also increased the magnitude of response, for both eytokines
measured, over the matched controls. Thus, we demonsirated the functionality and utility of the

synthetic CDE-LTBR fusions as an alternative to the full-length natural LTBR.

Example 15 ORF library vector engineering to improve transduction efficiency
We have previously shown that a pooled, barcoded lentiviral Hibrary contaming >12,000

human genes can be used to discover new modudators of kev T cell functions (See. ez, Legut ot
al, Nature 2022). Here we show that engineering of the lentiviral vector backbone drastically

10 boosts the functional titer of the library virus, mproving the scalability of the approach. The
imyproved ORF library vector (SEQ ID NG: 132} showed »3X increase over the original vector in
terms of the transduction efficiency, making it possible to reach ~30% transduction rate (which is
desirabie for pooled screoning} with as little as 50 ul lentivirus (FIG. 31). As expected, the
enginecred vector backbone without the ORF library showed an even higher transduction

15 efficiency, duc to its smaller size.
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What 1s claimed is:

1. A byraphocyie genctically modified to express a clumeric antigen receptor (CAR),
wherein the CAR comprises:
a} an antigen binding domain;

by a transmembrane domain; and

3\
4

o

a signaling domain;
wherein at least one domain comprises an LTBR domam.
I The modified lymphocvie according to claim 1, wherein the LTBR domam is an LTBR
intraccilular domain, or fragment or variani theroof.
3 The modified lymphocyte according to claim 2, wherein the LTBR mtracellular domain
comprises anmino acids 249 to 435 of SEQ 1D NO: 2, or a fragment, deletion, or variant thereof
4, The modified lymphocyie according to claim 2 or 3, wheremn the LTBR mitraceliular
domain has a deletion 1o at least anvno acids 393 10 435
5. The modified lymphocyte according to any one of clamms 1 to 4, wherein the
transmembrane doman 1s an LTBR doman.
6. The modificd ymphocyte according to any onc of claims 110 5, whercin the oxtracellular
domain is an LTBR domain.
7. The modified lymphocyvie according to any one of claims | to 6, wherein the Iymphoeyte
isa T cell
8. The modified lvmphocyte according 0 anv one of claims 1 {o 7, whercin the lvmphocyie
is an alpha beta T cell or gamma delta T cell, optionally a Vy8VS2Z T cell.
g, The modified lvmphocyte according to any one of clamis | to 6, wherem the ivmphocyie
g an NK cell or NK T cell.
10. The modified lyvmphocyte according to any one of claims 1 {o 9, wherein the LTBR
intraceilular domain is positioned between the co-stimudatory signaling domain of and the
signaling domain of (¢).
It The modificd lviphocvte according to any one of claims 1 to 9, wherein the LTBR
domain is positioned afier the signaling domain of {c).
12 A lvoyphoceyte genetically modified to express a chimeric antigen receptor (CAR),
wherein the CAR comprises:

a) an antigen binding domam;

b} atransmembrane domain;

¢} aco-stmulatory signaling domain; and

d) asignaling domain;
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wherein at least one domain comprises an LTBR domain.
13 The modified lymphocyte according to claim 12, wherein the LTBR domamn is an LTBR
wiiracelbidar domain, or fragment or variant thereof
14. The modified lvmphocyte according to claim 13, wherein the LTBR intracellular domain
comprises amine acds 249 to 435 of SEQ 1D NQO: 2, or a fragment, deletion, or variant thereof.
15 The modified Iverpboeyte sccording to claim 13 or 14, wherein the LTBR miraccllular
domain has a deletion in at least amino acids 393 to 435,
15, The modified lymphocvie according to any one of claims 12 1o 15, wherein the
transmembrane domatn is an LTBR domarn.
17 The modified lvmphocvie according to any one of claims 12 to 16, wherein the
extracellular domam s an LTBR domain.
18 The modified lymphocyie according to any one of claims 12 to 17, wherein the
tymphocyte s a T cell.
19 The modified lymphocyte according to any one of clamms 12 to 1§, wherein the
fymphocyte is ao alpha beta T or gaovwa delta T csll, optionally a Vy9OVa2 T cell.
20. The modified lymphocyte according to any one of claims 12 to 18, wherein the
tymphocyte 15 an NK cell or NK T cell.
21 The modified lvmphocyie according to any one of claims 12 to 20, wherein the LTBR
intracellular domain is positioned between the transmembrane domam of (b) and the co-
stimulatory signaling domain of (¢).
22. The modifiecd lymphocytc according to any one of elaims 1 to 20, wherein the LTBR
iotracellular domaio s positioned between the co-stinulalory signabing domain of (¢) and the
signaling domain of (d}.
23 The modified lviphocvie according to any one of clamms | to 20, wherein the LTBR
domain is positioned after the signaling domain of (¢).
24 The modified lymphocvie according to any one of claims 1 {0 23, wherem the CAR 1
sclected from Axicabtagene ciloleucel (Yescarta®), Brexucabtagene autoleuce! (Tecartus™),
Idecabtagene vicleucel (Abeema™), Lisocabtagene maraleucel (Brevanzi®), Tisagenleclencel
{(Kyroriah®), or one of those found w FIG. 19, modified to include an LTBR domain.
25, A nucleic acid molecule comprising a sequence that encodes a chimeric antigen receptor
(CAR), wherein the CAR comprises:

a) an antigen binding domain;

b) a transmembrane domain; and

¢) a signaling domain;
wherein at least one domain comprises an LTBR domain.
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26, The nucleie acid molecule according to claim 23, wherein the LTBR domain is an LTBR
intraceiiular domaim, or fragment or variant thereof.

27 The nuclewe aeid molecule according to claim 26, wherem the LTBR intracelludar domain
conprises aming acids 249 to 435 of SEQ 1D NO: 2, or a fragment, deletion, or variant thereof,
28, The nucleie acid molecule according to claim 26 or 27, wherein the LTBR intracellular
domain has a delction 1o at least apuno acids 393 to 435,

29. The nucleic acid molecule according to any one of claims 25 to 28, wherein the
transmembrane domain is an LTBR domam.

30. The nucleie acid molecule according to any one of claims 25 to 29, wherein the
extracellular domam is an LTBR domaim.

31 The nucleic acid molecule according to anv one of claims 25 1o 30, wherein the LTBR
miracellular domain s posttioned between the co-stimudatory signaling domain of and the
signaling domain of {c).

32. The nucleic acid molecule according to any one of claims 25 to 30, wherein the LTBR
domain is positioned after the signaling domain of {¢).

33 A nucleic acid molecule comprising a sequence that encodes a chimeric antigen receptor

{CAR), wherein the CAR comprises:

a. an antigen binding domain;

b a transmenmbrane domain;

C. a so-stimulatory signaling domain; and
d a signaling domain;

wherein at least ove domain cornprises an LTBR domain.
34. The nucleie acid molecule according to claim 33, wherein the LTBR domain is an LTBR
wiracellular domatn, or fragment or variant thergof.
35, The nucleic acid molecule according to claim 34, wherein the LTBR intracelular domain
comprises amine acds 249 (0 435 of SEQ 1D NG: 2, or a fragment, deletion, or variant thereof.
36. The nuclete acid molecule according to claim 34 or 35, wherein the LTBR intracelludar
domain has a deletion in at least amino acids 393 o 435,
37. The nucleie acid mclecule according to any one of clavns 33 to 35, whereto the
fransmembrane domain is an LTBR domain.
38, The nucleic acid molecule according to anv one of claims 33 to 37, wherein the
cxtracciular domain is an LTBR domain.
39, The nucleie acid molecule according to any one of clawns 33 to 38, wherem the LTBR
wiracellular domamn is positioned between the transmembrane domam of {b) and the co-
stimulatory signaling domam of {¢).
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46. The nucleie acid molecule according to any one of claims 33 1o 39, wherein the LTBR
intraceiiular domain 5 postitoned between the co-stimulatory signaling domain of (¢} and the
signaling domain of {(d).

41 The nucleie acid molecule according to any one of claims 33 1o 40, wherein the LTBR.
domain is positionad after the signaling domain of (¢).

42. The nucleie acid molecule according to any onc of claims 25 to 41, wherem the CAR 15
selected from Axicabtagene ciloleucel (Yescarta®), Brexueabtagene autoleucel (Tecartus™),
Idecabtagene vicleucel (Absema™), Lisocabtagene maraleucel (Brevanzi®), Tisagenlecleucel
(Kyrmriah®), or one of those found in FIG. 19, modified to include an LTBR domain.

43, An expression cassette comprising the nucleie acid molecule according o any one of

clatms 25 t0 42,

44, The expression cassette accordmg to claim 43, further comprising an expression control
SeuUCnee.
45. The expression cassetie according (o claim 44, wherein the expression control sequence

COTPTiSes a promeaier.

46. The expression cassetic according to claim 45, wherein the promater s a constitutive
promoter or an inducible promoter.

47. A modified lymphocyte comprising the nucleic acid molecule according to any one of
claims 25 16 42 or the expression cassette according to any one of claims 43 to 46,

48, A method of producing a modified lympbocyts comprising mirodusing the nucletc acid
molceule according to any onc of claims 25 to 42 or the expression casscie according to any one
of clairns 43 1o 46 1uto the lymphoeyie.

49, A method of treating cancer in a subject in need thereof, the method comprising
administering a composition comprising the modified lvmphocyic according to any one of claims
1 t0 24 or 47 to the subject.

560, The method according to claim 49, wheren the subject has lvimphoma, optionally B cell

lymphoma, follicular lvraphoma, and mantie cell lymphoma.

51 The method according to ¢laim 49, wheren the subject bas a solid tumor cancer,
52 The method according to claim 49, wherem the subject has loukemia.

53 The method according to claim 49, wherein the sabject has multiple myveloma.

34, The method according to claim 49, wherein the subject has a virallv-driven cancer.
55 The method according to claim 54, wherem the subject has HPV.

36. The method according to claim 34, wheremn the subject has a cancer selected from

Burkiet's lymphoma, liver cancer, Kaposi's sarcoma, cervical cancer, head cancer, neck cancer,
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anal cancer, pancreatic cancer, melanoma, oral cancer, pharyngeal cancer, penile cancer, aduolt T-
cell lymphoma, and merkel cell carcinoma.

57. A method of reating a viral disease in a subject in need thereof, the method comprising
administering a composition comprising the modified lymphocyte according to any one of claims

1to 24 or 47 to the subject.

58, The mothod according to claim 57, whercin the discase 18 HIV or HPV.
59. A method of trealing an autoimmune m a subject i need thereof] the method comprising

administering a composition comprising the modified lymphocyte according to any one of claims

1#0 24 or 47 to the subjact.

60, The method accordmg to claim 29, wheren the disease 18 an autoimmune disorder,
61 A method of increasing proliferation, or T cell effector function including cytokine

production and/or secretion, the method comprising administering a composition comprising the
modified lymphocyie according to any one of clavns 1 to 24 or 47 1o the subject.

62. The method according to claim 61, wherein the T cell is obtained from a human prior to
treating the T cell to overexpress L'TBR, and the treated T cell is reintroduced into a buman.

63. A fosion protein comprising an LTBR domain and at least one domain from a second

profein, that 18 not LTBR.

64. The fusion protein according to claim 63, wherein the second prodein is CD4.

63, The fusion protein according to claim 63, wherein the second protein 1s CDBA or CD8B.
66. The fusion protein according to claim 63, wheremn the second protein s CD3E.

67. The fusion protein according to claim 63, whercin the sceond protein 13 CD3D.

68, The {usion protem according to clamn 63, wherein the second prodein 1s CD3G.

69. The fusion protein according to claim 63, wherein the second protein i1s CD3Z.

70. The fusion protein secording to any one of claims 63-69, wherein the LTBR domain 18 an

LTBR mtracellular domain, or fragment or variant thereof.

71 The fumion protein according to claim 70, wherein the LTBR mtracellular domain
comprises amine acids 249 to 435 of SEQ D NGO 2, or a fragment, deletion, or variant thereof.
72. The fusion protein according to claim 70 or 71, wherem the LTBR mtracelHular domain
has a deletion m at least amino acids 393 to 433,

73. A nucleic acid molecude comprising 3 sequence that encodes the fusion protein according

to any one of claims 63 to 72.

74. A host cell comprising the nucleie acid molecule according to claim 73.
75. The host cell according to claim 74, which is a ymphooyte.
76. The host cell according to elamn 75, which s a T cell.
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77. A lvmphocyte genetically modified to express a T cell receptor (TCR}), wheremn the TCR
comprises an alpha chain fused to an LTBR miraceibular domain.

78 A tymphoevie genetically modified to express a T cell receptor (TCR), wherein the TCR
comprises a beta chamn fused to an LTBR mtracellular domam

79. A bvmphocvte genctically modified to express a T cell receptor (TCR), wherems the TCR
comprises a gamma chain fused to an LTBR mtraccllular domain

0. A lymphocvie genetically modified to express a T cell receptor (TCR), whersin the TCR
comprises a delta chamn fused to an LTBR intracellular domam.

81. The modified lvmphocvte according to any one of claims 77 to 80, wherein the LTBR
domain 1s an LTBR mtracellddar domam, or fragment or variang thereof,

32, The modified lvmphocyie according to claim &1, wherein the LTBR intracellular domain
comprises aming acids 249 to 435 of SEQ ID NO: 2, or a fragment, deletron, or variant thereof
83. The modified Ivepboeyte sccording o claim 81 or 82, wherein the LTBR intracellular
domain has a deletion in at least amino acids 393 to 435,

#4. The modified lymphocyie according to any one of claims 77 1o 83, wherstn the
lymphocvte is a T cell.

85, The modified lviphocvie according to any one of clamns 77 to 84, wherem the
tymphocyvte is an alpha beta T cefl or gamma delta T cell, a VyOVEZ T cell

86, The modified lymphocvie according to any one of claims 77 to 83, wherein the
tymphocyte s an NK cell or NK T cell.

87 The modificd lymphocyitc according to any one of elamms 77 to 86, wherein the TCR 18
ichentalusp-tebo (Kimumirak®) or one of those found m FIG. 20, modificd to mnchude an LTBR
domain.

88, A nucleic acid molecule comprising a sequence that encodes a chameric antigen receptor

(CAR), whercin the CAR comprises:

a an antigen binding domain;
b. a transmembrane domain; and
c. a signaling domain;

wherein at feast one doman comprises an LTBR domars.
89. The nucleie acid molecule according to claim 38, wherein the LTBR domain is an LTBR
wiraccllular domain, or fragment or variant thercof.
90. The nucleic acid molecule according to claim 89, wherein the LTBR intracelhular domain
comprises amino acids 249 to 435 of SEQ 1D NG: 2, or a fragment, deletion, or varant thereof,
91. The nuclete acid molecule according to claim 8% or 89, wherein the LTBR intracelludar
domain has a deletion i at least amino acids 393 0 435,
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a2, An expression casseite comprising the nucleic acid molecule according to any one of

claims 88 to 91,

93, The expression cassette according to clamm 92, further comprising an expression control
sequence,
4. The exprossion cassette accordmg to clamm 93, wherein the expression control sequence

COMPriSCs a promoter.

93. The expression cassetie according lo claim 94, wherein the promoter is a constitutive
promoter or an inducible promoter.

96. A modified lymphocyic comprising the nucleie acid molecule according to any one of
claims 88 to 91 or the expression casseite according o any one of claims 92 o 95,

97. A method of producing a modified lymphocvie comprising introducing the nucleic acid
molecule according to any one of claims 38 to 91 or the expression casseite according o any one
of claims 92 to 95 wnto the lymphocyte,

98. A mothod of reating cancer in a subject in need thereof, the method comprising
administering a composition comprising the madified lymphoeyte according to anv one of clavus
77 1o 87 or 96 1o the subject.

99, The method according to claim 98, whereimn the subject has lymphoma, optionally B cell
tymphoma, follicular lymphoma, and mantle cell lvmphoma.

106, The method according to claim 59, wherem the subject has a sohd tumor cancer.

101, The method accordmng to claim 98, wherein the subject has leukemia,

102, The mothod according to claim 98, wherom the subject has multiple mycloma.

163, The method according to claim 28, wherem the subject has rouliiple uveal melanoma,
104, The method according to claim 98, wherein the subject has a virally-driven cancer.

105, The method according to claim 98, wherem the subject has HPV.

106, The method according to claim 104, wherein the subject has a cancer selected from
Burkitt's lymphoma, liver cancer, Kaposi’s sarcoma, cervical cancer, head cancer, neck cancer,
anal cancer, oral cancer, pharvageal cancer, pentle cancer, adult T-cell ymphoma, and merkel
cell carcmoma,

167 A rocthod of tiereasing proliferation, or T cell effector function includmg cytokine
production and/or secretion, the method comprising administering a compostiion comprising the
modified lvaphocvie according o any onc of claims 77 to 87 or 96 to the subject.

168,  The method according to claim 107, wheremn the T ¢ell is obtained from a hwman prior to

modifving the lvmphoeyte, and the modified lymphooyte 13 reintroduced into 2 human.
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109, The nucleie acid molecule according to XX, wherein the CAR targets CD1Y, mesothehin,
RORI, B7-H3, IL13Ra2. G2, Hee2, Glypican 3, CD7, NY-ESO-1, CD30, MAGE-AT, LMPZ,
P KRAS GI2V, D20, CD22, CDI7L, CD123, CD38, D10, BAFFR, PSMA, or mucin.
116, A fusion protein comprising:

a. an antigen binding domam;

b. LTBR;

¢. and at least one domain from a second proiein that s not LTBR.
111, The fusion protein according to clam 110, wherein the second protein 1s CD4.
112, The tusion protein according to claim 110, wherein the second protein 1s CDRA or CDSB.
113, The fusion protein according to claim 110, wherein the second protein 1s CD3E.
114, The fusion proten according to clamm 110, wherein the second protem 1s CD3D.
115, The fusion protein according o claim 110, wherein the second protein is CD3G.
116, The fusion protein sccording to claim 110, whersin the secoud protein is CD3Z.
117, The fusion protein according to any one of claims 110116, wherein the LTBR domain is
an LTBR intracellular domain, or fragroent or variant thereof
118 A nucleic acid molecule comyprising a sequence that encodes the fusion protein according
o any one of claims 11040 117,
119 A modified ymphocyte comprising the nucleic acid molecule according to claim 118,
128, A modified ymphocyle comprising the nucleic acid molecule aceording to claim 118 and
further comprising a nucleic actd molecule that encodes a CAR.
121 The medificd lvmphocoyte according to claim 120, whercin the CAR and the antigen
binding domaio both larget mesothelin,
122, A lvmphocyte genetically modified to express a T cell receptor {TCR) and a CD8 alpha
chain fused to an LTBR mtracellular domain.
123, A lvmphocyte gengtically modified to express a T cell receptor (FCR) and a CDE beta
chain fused to an LTBR intracellular doman.
124, The modified lymphooyte according fo claim 122 or 123, wherein the LTBR domain s an
LTBR intracellular domain, or fragment or varant thereof.
125 The modified lymaphocyte according to clavn 124, wherein the LTBR nwaccHular
domatn comprises aming acids 249 t0 433 of SEQ ID NOG: 2, or a fragment, deletion, or variant
thereof.
126, The medified lvmphocyte according to claim 124 or 125, wherein the ETER intraceHular
domain has a deletion in at least amino acids 393 10 435
127, The modified lymphocyte according to any one of claims 122 to 126, wherein the
tymphocyie s a T eell.
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128, The modified lymphocvie according to any one of claims 122 16 127, wherein the
tymphocyic is an alpha beta T cell or gamma delta T cell, a Vy9V32 T cell.

128, The modified lvmphocyte according to any one of claims 122 to 126, wherem the
fymphocyte 19 an NK cell or NK T eell,

130, The modified lymphocyie according to any one of claims 122 to 129, wheremn the TCR 15
tobentafusp-tebn (Kunnitrak®) or onc of these found n FIG. 20,

131 Anengineered lentiviral vector comprising the sequence of SEQIDNO: 132, or a
sequence sharing at least 90% identity with SEQ ID NO: 132, optionally with an open reading
frame (ORF) for a gene of interest and/or a barcode nserted within the sequence.

132, The engineered vector of claim 131, wherein the ORF andfor barcode are mserted afler
nucleotide 3291 of SEQ ID NG 132,
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MOT Number Title Conditions interventions URIL
Personalized Chimeric
Antigen Receptor T Cell
Immunctherapy for
Patients With Recurrent  {Gliomas | Malignant Gliorna of Biological: chimevic
NCTD3423992 Matignant Gliomas Brain| Recurrence Tumar antigenreceptor Tealls hitps://ClinicaiTrials.gov/show/NCT03423952

NCTO4650724

Clinical Study of T Celi
Infusion Targeting 8CMA
Chimeric Antigen
Receptor

Multiple Myeloma

Drug: T cellf infusion agent

https://ClinicalTrials.gov/show/NCTGAES07 24

NCT02644655

Immunctherapy Using
Autologous T Cell-
Engineered With CD19-
specific Chimeric Antigen
Recaptor for the
Treatment of Recurrent
/Refractory B Cell
Leukesnia

Recurrent B-Cell Tumor | Refractory 8-Celt

Turror

Biological: CD1%-specific

chirreric antigen recegtor

hittps://ClintcalTrisls.gov/show/NCTO2644655

NCTO4307142

Haplo / Allogeneic
NKG2
Chineric Antigen

Recaptor-grafted PI" T

Bl-targeting

ells for Relapsed or
Refractory Solid Tumour

Celorectal Cancer|Triple Negative Breast
Cancer|Sarcoma| Nasopharyngeal
Carcinoma | Prestate Cancer | Gastric Cancer

Biological: Adoptive Cell
Transfer of NKG2DL
targetiing Chimeric

Antigen Receptor-grafted
Gamma Delta T cell

https://ClinicalTrials.gov/show/NCTGA107 142

A Study of LCAR-BA&M
CAR-T Cells, 3 Chimeric
Antigen Receptor T-cell
{CAR-T) Therapy Directad
Against B-cell Masturation
Antigen (BCMA) in
Chinese Participants With
Refapsed or Refractory

Bictogical: LCAR-B38M

SR417 Multipte Myeloma Multipie Myeloma CAR-T Call https://ClinicalTrials.gov/show/NCTG3 758417
Chimeric Antigen
Receptor T Cells Targeting
claudiniB.2 in Solid Drug: CAR-CLDN18.2 T-
NCTO3874897 Tumors. Advanced Solid Turmor Cells https://CiinicalTrials.gov/show/NCT03874857

NCT03338987

Anti-CD19, Dual Co-
stimulatory {4-188,

) Chimeric Antigen
Receptor T-cells in
Fatients With
Relapsad/Refractory
Aggressive Lymphoma or
Acute Lymphoblastic
Levkemia (ALL}

Relapsed Non Hodgkin Lymphoma | Relapsed
Adult ALLi Relapsed Pedistvic ALL

Biolngical: autclogous
CDhig-directed chimeric
antigen receptor {CAR) T-
cells

hittps://ClintcalTrisls.gov/show/NCTO3938987

PFhase | Dose Escalation
Study of CDI9/CD22
Chimeric Antigen

Receptor {CAR) T Cells in
Children and Young
Adutis With Recurrent ar

Refractory B Celt

Malignancies

3 Acute Lymphoblastic Leukemia [CD19
Pesitive | Minimal Residual

Disease | Phitadelphia Chromosome

Positive | Recurrent Adult Acute Lymphoblastic
urrent Childhood Acute
Refrsctory Acute

Leukemiz | Re

fa

Lymphoblas 4
Lymphoblastic Leukemia

Biological: Chimeric
Antigen Receptor T-Cell
Therapy| Drug:
Cyclophosphamide | Drug:
Fludarabine

Phosphate| Other:
Laporatery Biomarker
Anaiysis | Other:
Questionnaire

Administration

htips://ClinicaiTrials gov/show/NCT03242.940

653343

xpressing a Fully-
hurmnan AntiCh39 Chimeric
Antigen Receptor for
Treating B-cell
Matignancies

tymphora, B-Cell|Lymphoma, Non-hodgkins

Biological: Anti-cluster of
differentiation 12 {CD19}-

(CAR}T
Cyclophosphamide | Drug:
Fludarabine

celis| Drug:

Chirneric Antigen Receptov

hitps://ClinicalTrials.gov/show/NCT0?

NCTO3884751

Chimeric Antigen
Receptor T Cells Targeting

Glypican-3

Hepatocelivlar Carcinoma

Biological: CAR-GPC3 T

Cells

hittps://ClintcalTrisls.gov/show/NCTO3884 751
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NCT Number

Title

Conditions

interventions

URL

NCY02442297

T Cells Expressing HER2-
specific Chirmeric Antigen
Receptors{CAR) for
Pahients With HER2-
Positive CNS Tumors

Brain Turmor, Recurrent|Brain Tumor,
Refractory

e T
¥

Biological: HER:

cells

hittps://ClintcalTrisls.gov/show/NCT02442 297

COAG/C022 Chim
Antigen Receptor{CAR} T
Cells in Adutts With

Recurrent/Refractory B

Cell Malignancies

Lymphoblastic Leukeamia | CD1G
¢ | Diffuse Large B-Cell Lymphoma
Associated With Chronic

inflammation | Diffuse Large B-Cell

h

Lyrnphoma, Not Otherwise Specified | Epstein-

Rary Virus Positive sse Large B-Cell
Lymphoma of the Elderly | Minimal Residual

Bisease | Phitadelphia Chromosome

Positive | Recurrent Diffuse Lar, Cell

yrnphoma | Recurrent Mediastina! {Thymic)

o

arge &-Cell Celf Lymphoma | Refractory
Diffuse

A

Viediastinal {Th

srge B-Cell Lymphoma | Refractory
ic) Large 8-Cell Celf

Lymphoma | T-Cell/Histiocyte-Rich Large

Lyraehoma

Biologica): Chimeric
Antigen Receptor T-Cell
Therapy| Drug:
Cyclophosphamide | Drug:
Fludarabine

Phosphate| Other:
Laboratory Biomarker
Anailysis| Other:

Que
Adrninistration

nnsire

https//CinicalTrials. gov/show/NCTO3 233854

AntiCD 14 Chimeric
Antigen Receptor T Cells
for Relapsad or Refractory
Non Hodgkin Lymphoma

Non-Hodgkin Lymphoma

Drug:
Cyclophesphamide | Drug:
ab:

Fudarahine | Biok
CAR-T Celis

https://CinicalTrials.gov/show/NCT03434 769

NCT04152793

Modified
ic Antigen

Stisdy of O
EGFE Chimey

Receptor Autolegous T
Cells in EGFR- Positive
Patients With Advanced
Non-

sl Cell Lung

Cancer

Non Small Cell Lung Cancer

Bicdogical: CACRS modified
EC
teceptor Autelogous T
cells

himeric Antigen

hittps://ClintcalTrisls.gov/show/NCT04 153798

NCTO3118180

D19 Targeted Chiveric
Antigen Receptor T Cells
for B Cell Lymphoma

Lymphoma

Biological: CD19 targeted
chimeric antigen receptor
Teelis

https:/fCinicalTrisls.gov/show/NCIO3 118180

NCTO4888338

Outcomes After Chimeric
Antigen Receptor Therapy
and Radistion Therapy for
Hematologic Malignandies

Hematopoietic and Lymphoid Cell Neopiasm

Gther: Dats
Capture | Other
Medical Record

hittps://ClintcalTrisls.gov/show/NCT04888338

NCT02992834

Arti-CDI9.TCRIG Chimeric
Antigen Receptor-T Cells
i the Treatment for
519+ B Cell Lymphoma

shoma, B Cell

Bicdogical: 1.2 pre-treated
€019 cells | Biclogical: |-
7/1-35 pre-treated CDAS
cells

gov/show/NCTO2992834

hittps://ClintcalTris

NCT04480788

CO7-CART in the
Treatmentofr/r CD7T
Pasitive Hemolymph
Systerr Malignancies on
ncreasing Dose and Open
Label Study

T Lymphceklastic

Leukemia/ymphoma | Extrameditary NiCT-

cell Lymphoma, Nasal Type | Peripheral T-cali
Lymphoma, Nonspen
T-cell Lymphomat Enteropathy-Associsted T-

ific { Angioimmunobiastic

Celi Lymphoema { Anaplastic Large Celt

Lymphoma, -negative] T-cell

Lymphoblastic Leskemis

Bicdogical: T cell injection
targeting CD7 chimeric

anugen recepior

https:/fCinicalTrisls. gov/show/NCTD4480 788

NCT02345698

AChinical Research of CAR
T Cells Targeting CD1S
Positive Malignant 8-cell
Derived Leukernia and
Lymphoma

Leukernia | Lymphoma

Biolugical: Chimneric
Antigen Receptor
Modified T celis Targeting
CDig

https.//ClinicalTrials.gov/show/NCT02349598
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NCT Number Title Conditions interventions URL
Diffuse Large B-Cell Lymphoma, Not
Gtherwise Specified | High Grade B-Celi
Lymphoma| Progr e Disease| Recurrent
Diffuse Large &8-Cell Lymphoma|Recurrent
High Grade B-Celi Lymphoma | Recurrent
Prirnary Mediastina! {Thymic) Large B-Cell Cell
Anakinra in Preventing Lymphoma | Recurrent Transformed Follicular
Severe Chimeric Antigens {Lymphoma te Diffuse Largs B-Cell Biological:
Receptor T-Cell Related  {Lymphoma|Refractory Diffuse Large B-Cell  {Anakirwa | Biclogical:
Encephalopathy Lymphoma|Refractory High Grade B-Cell E1iE
Syndrome in Patients Lyrnphoma | Refractery Primary Mediastinal  {Ciloleucel| Drug:
With Recurrent ar { c) Large B-Cell Cell Cyclophosphamide| Drug:
Refractory Large B-cell sorma | Refractory Transformed Folliculss  {Fludarabine | Drog:
NCT042¢ Lymphoma Lymphoma to Diffuse Large B-Cell Lymphoma  {Fludarabine Phesphate hittps://ClintcalTrisls.gov/show/NCT04205838
Acute Lymphoblastic Leukermia | Acute
Study of Sequential CAR-T {Lymphoblastic Leukermia, in
Cell Treating Leukemia Relapse | Refractory Acute Lympheid Biologica): chimeric
NCT04340354 Children Leukemia antigen receptor Teel https:/fCinicalTrisls.gov/show/NCTD4340154

Production of Clinicsl-
grade Anti-CD12 Chimeric
Antigen Receptor T Celis
for Refractory 3-cell

NCTO3624686 Malignancies Leukemia Other: geripheral blocd hittps://ClintcalTrisls.gov/show/NCTO3524686
Recurrent Aggressive B-Celt Non-Hodgkin
Lymphoma| Recurrent Diffuse Large B-Cell
Lymphoma | Recurrent High Grade B-Cell
Lymphoma | Recurrent Primary Mediastinal
{Thymic) Large B-Cell Lymphoma | Recurren
Cardiovascular Events Transformed Folficular Lymphoma to Diffuse
Among Adults Patients Large B-Cell Lymphoma| Refractory Aggressive
With Relapsed or B-Cell Non-Hodgkin Lymphoma {Refractory
Refractory Aggressive B+ {Diffuse Large 8-Cell Lymphoma | Refractory
Cell Lymphoma Treated  {High Grade B-Cell Lymphoma{ Refractory
With Standard of Care Primary Mediastinal {Thymic) Large B-Cell
Chimeric Antigen Lymphoma| Refractory Transtformed Fellicular {Other: Electrenic Health
NCTO4870853 Receptor T Cell Therapy  {Lymphoma to Diffuse Large B-Cell Lymphoma {Record Review https://CiinicalTrials.gov/show/NCTC4870853
Clinical Study of CD276
Targeted Aitologous
Chimeric Antigen
Receptor T Celi infusicn in
Fastients With CD276
Positive Advanced Solid  |Osteosarcoma | Neurohlastomal Gastric Drug: Targeting CD276
NCTD48564821 Tumor Cancer | Lung Cancer CAR T cells httgs://ClinicalTrials.gov/show/NCTCA4864821
Chimeric Antigen
Receptor T-cell and
Cellular Therapies for the
Trestment of clncer ar
Blood Diseases:
Evaluation of Reporting of Drug: CAR T-cel and
NCTO4276470 Adverse Events Adverse Drug Reactions|Cancer Cellulsr Therapies https://CiinicalTrials.gov/show/NCT04275470
CAR-T Celis Combined
With Peptide Specific Biologica): Chimeric
Dendritic Cell in Leukernia, Acute Lymphoceytic antigen receptor T
Relapsed/Retractory {ALL) | Leukemia, Acute Myelogenous cells | Biolegical: peptide
NCTO3291444 Leukemia/MDS (AML) | Myelodysplastic Syndromes specific dendrsitic celt https://CiinicalTrials.gov/show/NCT03251444

NCTOA082210

Metoprotol for the
Treatment of Oytokine
Release Syndrome in
2 ts Trested With

Receptor T Celis

Solid Tumer | Bematologial Malignancy

Dirug: Metoprotol Drug:

anti-TNFl2 antibedy

httgs://ClinicalTrials.gov/show/NCTCA082910

1181273
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NCT Number

Title

Conditions

interventions

URL

NCT02956351

A Study of Chimeric
Antigen Receptor T Celis
Combined With
Interventional Therapy in
Advanced Liver
Malignancy

Carcinorna, Hepatoceliular | Psncreatic Cancer

Metastatic | Colorectal Cancer Metastatic

Drisg: CAR-T cell

btips://ClinicaiTrials. gov/show/NCTO2959151

NCT04168022

AML Ceft immunotharapy
Using Chimeric Antigen
Receptor T-cells

Acute Myeloid Leukemia

Other: Sample collection

https:/fCinicalTrisls. gov/show/NCI4 169022

NCT04045513

EMABLE {Engagirg Tobl-
like Receptor Signalling
for B-cell Lymphoma

<h

reric Antigen
Receptor Therapy)

Lymphomas Non-Hodgkin's 8-Celt | Diffuse
Large B-cell Lymphoma (DLBCLY | Prirmary
Mediastinal B-cell Lymphoma

{PIMVIBCLY | Transformed Follicular Lymiphoma
{TF allicular Lymphoma (FL} | Mantie Celi
Lymphoma (MCL)

Biological: WZTLOC2-1
{1928T22 CAR-T

cells) | Drug:
Cyclophosphamide and

Fludsrasbine
fymphedepleting
chemotherapy

https.//ClinicalTrials.gov/show/NCT040495 13

Study Evasluating the

faty With
otherapy for
Positive Lymphoma

ficacy and Sa
CAR-T lmwm

{1

Lymphoms

Biological: The Chimeric
Antigen Recepter T Cell
iramunotherapy {(CAR-T}

https://ClinicalTrials.gov/show/NCTG30869584

Evaluate the Safety and

scy of CAR-T in the
tment of Pancreatic

Diug: Chimeric antigen

NCTO3267173 Pancreatic Cancer|CAR receptor T cell https://CiinicalTrials.gov/show/NCT03267173
Biological: Anti-Cluster of
Cells Children and Differentiation {CD)19-
Young Adults With B Cell  {ALLIB Cell Lymphomal Leukemia | Large Cell Chimeric antigen receptor
NCTO1593635 Leukemia or Lymphoma  {Lymphoma| Nen-Hodgkin Lymphoma {CAR} https://CiinicalTrials.gov/show/NCT01593556

Study of Kappa Chimeric
Antigen Receptor (CAR} T
Lymphooytes Co-
Expressing the Kappa and
COZE CARs for
Relapsad/Refractory
Kappa+ Non-Hedgkin
Lymiphoma and Chronic
Lymphocytic

Leukemiay

Lymphaocytic Lysmphosma.

Manitie Cell Lymphoms | Felliculsy
Lymphoma | Spienic Marginal Zone
Lymphoma | Extranodal Marginal Zone
Lymphowa of Muccosa-Assocdiated Lymphoid
Tissue| Nodal Marginal Zone

Lymphomal indolent Non-hodgkin Lymphoma

Drug: CAR k.28 | Drug:
Fludarabine | Drug:
Cyclophosphamide | Drug:
Bendarmustine

https:/fCinicalTrisls.gov/show/NCTD4223 765

CAR-pNK Celt
mmunotherapy in CO7
Positive Leukernia snd

Acute Myeloid Leukemia | Precurser T-Cell
Lymphoblastic Leukemis-Lymphomas | T-cell
Prolyrmphocytic Leukemia | T-cell Large

Granufar Lymphocytic Leukemiz | Peripheral T-
cell Lymphoma, NOS| Angicimmunoblastic T-
cell Lyrphoma | Extranodal NK/T-celi
Lymphoima, Nasasl Type| Enteropathy-type
intestinal T-celi Lymphosnai Hepatosglenic T-

Biological: anti-C07 CAR-

NCT02742727 Lymphoma cell Lymphema pNKcells hittps://ClintcalTrisls.gov/show/NCTO27
Chimeric Antigen
Receptor T-cells for The
Treatment of AML Biological: CLL-L.CAR T
NCT04216163 Expressing CLL-1 Antigen  {Acute Myeloid Leukemia cells https.//ClinicalTrials.gov/show/NCT04219183
Chimeric Antigen
Receptor (CAR)T Cells
With a Chlorotexin Tumor
Targeting Domain for the Biological: Chlorotoxin
Treatment of MPP2+ Recurrent Glioblastoma | Recurrent Malignant  {{EQ)-CD28-CD3zata-CDIGE-
Recurrent or Frogressive {Glioma | Recurrent WHO Grade i expressing CAR T-
NCT04214392 Ghioblastoma Glicima | Recusvent WRG Grade |1l Gliorma tyrmphocytes https:/fCinicalTrisls.gov/show/NCTD4214392
CAR-T for v /r Malignant
NCTO4691349 Tumaors in Children CAR-TiChild, Cniy}Malignant Tumor Diug: CAR-T https://ClinicalTrials.gov/show/NCT04651349
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3RO GENERATION GO2
SPECIFICCHIMERIC
ANTIGEN RECEPTCR
TRANSD Drisg:

NCTO2438

cyclophosphamide [ Drug:

Fludarabine | Genetic:
GINAKIT Cells

https://ClinicalTrials.gov/show/NCTG2433788

Modified lmmune Cells
{18 22 CART {Cells)
ting Patients With

Recurrent or Refractory
COL9 Positive, D22

Positive Leukernia or

CD18 Positive {CD22 Positive | Minimal
Residual Dise

se | Progressive
Disease | Recurrent 8 Acute Lymphaoblastic
Leukemiz | Recurrent Chronic Lymphocytic
Levkemia | Recurrent Non-Hodgkin
Lymphema | Refractory B Acute Lymphoklastic
Leukemis | Refractory Chronic Lymphocytic
teskemia| Refractory Non-Hedgkin

Biologica)h: Autologeus
CDRAG/CD22 Chimeric
Antigen Receptor T-
cellsiDrug:
Cycloghosphamide | Drug:

NCTD4022038 Lymphoma Lymphoma Fludarabine httgs://ClinicalTrials.gov/show/NCTC4029038
C-CARDLL Treatment in
Subjects With ALL After
NCTO3327285 HSCT Acute Lymphoblastic Leukemia{all) Biological: C-CARCLL https.//ClinicalTrials.gov/show/NCT03327285
Universal Chimeric
Antigen Receptor-
rnoddified AT19 Cells for
D015+
Relepsed/Refractory Drug: Fludarabine +
Hematological Acute Lymphobiastic Leukeria {Chronic Cyclophosphamide + CAR-
NCTD4796688 Malignancies Lymphobiastic Leukemia i B-cell Lymphoma NK-CD18 Cells httgs://ClinicalTrials.gov/show/NCTC4726588

NCTOZO80288

4th Generation Chimeric
or T Cells

Antigen Reo
Targeting Glypican-3

Advanced Hepatocelivlar Carcinoma

Diug: CAR-GRC3 T Celis

hitps://ClinicalTrials.gov/show/NCTO3980288

NCYT04545762

Anti-CD39
Antigen Re:

ceotor T Cells
far Treatment of Relapsed
o Refractory Non-
Hodgkin Lymphoma

Refractory Non-Hodgkin Lympdwama | Burkitt
Lymphema | Mantle Ceil Lymphoma | Folticutar
Lyrmphoms | Lymphoplasmaeytic

Lyrnphoma | Primary Mediastinal Large B Celt
Lymphoima | Diffuse Large 8 Celt

Lymphorma | Smasl Lymphoeytic

Lymphoma| Transfermed Lymphema

Drug: Fludarabine i Drug:
Cyclophospharmide | Biologi
cal: anti-CD192 CAR-T cells

hittps://ClintcalTrisls.gov/show/NCT04545762

NCTD42

w
e
~d
P
=~

A Study of CC-97540,
{O19-targeted NEX-T
Chimeric Antigen
Receptor (CAR) T Calls, in
Subjects wWith Relspsed or
Refractory B-celf Non-
Hedgkin Lymphoma

Lymphoma Non-Hodgkin | Agressive
Lyrepshoma | Diffuse-large B-cell Lymmphora
(DLBCL)

Binlogical: CC-67540

httgs://ClinicalTrials.gov/show/NCTC4231747

£538-targeted Chimeric
Aritigen Receptor T Cell
{CART} in Relapesd or
Refractory Acute Myeloid

NCT04351022 Leukesnia Acute Myeloid Leuvkemia Biological: CART-: https:/fCinicalTrisls.gov/show/NCTD4352.022
Chi
C019 snd 2 Chimeric

NCT04626908

Antigen Receptor T
Lymphocytes in the
Treatment of Recurrent or
Rafractory B Cell Nen-
Hedgkin Lymphoma

Relapsed and Refractory | Lymphoid
Hematologics! Malignandies

Drug: GCO22F CAR-T cells

httgs://ClinicalTrials.gov/show/NCTC4626908

NCYT02812837

Chimeric Antigen
Receptor T Celis {CART)
Therspyin
Retfractory/Relapsed 8

Cett Herr

Leukemia, B-Cell{Lymphoma, B-Cell

Biological: COLSCART

https:/fCinicalTrisls.gov/show/NCTD2813837
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CAR-T*1"T Celiz in the
Treatment of Relapsed
and Refractory CDT Drug: Chimeric antigen
Pasitive T Cell-derived receptor modified P17 T
NCTQ4702841 Walignant Tumors CAR |Malignant Tumors cells https://ClinicalTrials.gov/show/NCTC4702831
D275 CAR-Y for Patients Drug: Targeting CD276
With Advanced CD2768+ autclogous chimeric
NCTD4691713 Solid Tumors CAR {Salid Tumor antigen receptor T cells httgs://ClinicalTrials.gov/show/NCTC4621713
Chidamide in
Combination With
Decitabine in Non-
Hodgkin's Liymphoma Drug: Chidamide | Drug:
Relapsed After Chisneric Decitabine | Drug:
NCTO43: Antigen Receptor Non Hodgkin Lymphoma Camvrelizumalk htips://ClinicaiTrials. gov/show/NCT04337606

NCT04692948

TAAS Cellinjection In The
Treatment of Patients
With Relapsed /
Refractory Acute Myeloid
Leukesnia

CAR [ Bcute Myeloid Leukeria

Sther: Chimeric sntigen
receptor T cells {car-t)

hittps://ClintcalTrisls.gov/show/NCT04592948

CD30-directed Chimeric

n Receptor T
30} Therapy in

Retapse: Hodgkin's Lymphoma | Non-Hosgkin's
MCT02258556 1330 Positive Lymphomas {Lymphoma Biological: CART30 https://CiinicalTrials.gov/show/NCT02259556
A Phase ! Triatof T Ce
Expressing a6 Anti-GD2
Chimeric Antigen Biolcgical: Anti-GD2-CAR
Receptor in Children and engineered T cells | Drug:
Young Adutis With GD2+ {Sarcoma | Ostensarcomat Neurcblastoma | Mel 1AP1I903 ! Drug:
NCTD2107963 Solid Tumors anoma Cyclophosphamide hitps://ClinicaiTrials.gov/show/NCT02107963

NCT04404598

Claudin18.2 CAR-Y
{CT041)} in Patients Wit
Gastric or Pancrestic

{ancer

Gastric {ancer | Pancreatic Cancer

Biological: £T041

https://CinicalTrials.gov/show/NCT0AA0458S

NCTOLO87234

Administration of Anti-
CR1G-chimeric-antigen-
receptor-transduced T
Cells Feown the Original
Transplant Donor to
Patients With Recurrent
or Persistent B-cell
fWialignancies After
Allogeneic Stem Cell
Transplantation

teukemia, B-cell {Lymphoma,
Hodgking | Lymphomas, Non-
hodgkins | Lymphoma, B-Cell

Procedure: Allcgensic
stem cshl

transpiant| Riolegical: nti-
CDiS-chirneric- sntigen-
receptor- transduced 7
cells | Procedure:
Leukapheresis

hitps://ClinicaiTrials.gov/show/NCTO108 7244

NCYT0420

Response to Chimeric
Antigen Receptor (CARNT
Cells Therapy in Patients
VWith Hematclogic
Malignancies Depending

on Tumor Characteristics

Hematologi

hittps://ClintcalTrisls.gov/show/NCT04209828

NCT03822540

CDACAR for CD4+
Leukamia and Lymghoma

T-cell Lymphoma|T-cell Leukemia

Binlogical: CDACAR

httgs://ClinicalTrials.gov/show/NCT03829540

Autologous T Cells
Redirected to EGFRVI-
With a Chimeric Antigen
Receptor in Patients With
EGFRVI Gliohlastoma

Patients With Residual or Recourent EGF Rvili+
Glioma

.
¥

Biobogical: CART-EGFR

cells

https:/fCinicalTrisls.gov/show/NCTD2209376
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NCTO4394650

A Study of CC-9R8633,
BCMA-targeted Chimeric
Antigen Recepter (CAR) T
Cells, in Subjects With
Relapgsed and/or
Refractory Multiple
Myelorna

Multipie Myeloma

Biological: CL-08632

https://ClinicalTrials.gov/show/NCTGA384550

Anti-CD 19 Chimneric
Antigen Receptor {(CAR)-

Transduced ¥ Cell Therapy

Combination Product:

for Patierts With B Cell Acute Lymphooytic Leukernia {Chronic Drugs and Anti-CD19-CAR
NCTR3076437 Malignancies Lymphocytic Leukemia | Lymphoma transduced T cells httgs://ClinicalTrials.gov/show/NCT03076437
Safety Study of Chimeric
Antigen Receptor
Modified T-cells Targeting {Acute Myeloid teskemia | Myelodysplastic Bicdogical: CM-C51 T-cell
NCTD2203825 NKG2D-Ligands Syndrome | Multiple Myeloma infusion httgs://ClinicalTrials.gov/show/NCTC2203825

Study of Anti-CD33
Chimeric Antigen
Raceptor-Expressing T
Calls {CD3ICART) in
Children and Young
Adults Wit
Relapsed/Refractory
Acute Mysloid Leukemia

Bcute Myelogenous Leukemia

Biological: O

httgs://ClinicalTrials.gov/show/NCT0297 1799

Study of Autologous

eric

n Receptor
Redirected T Cells in
Patients With
Charnotherapy Resistant
Qv Refractory Acute

Refapsed or Refractory B-celi Acute

NCTOZ58R8455 Lymphoblastic Leukemia  {Lymphoblastic Leukemia Biological: LART22 cells https://CiinicalTrials.gov/show/NCT0258845
Chineric Antigen
Receptor {CAR}-Moditied
TCell Therapy in Treating
Patients With Acute
NCTD21858560 Lymphcblastic Leukemia {Acute Lymphoblastic Leukemia Binlogical: CAR-T reils httgs://ClinicalTrials.gov/show/NCTC2 186850
CD7 CAR-Tinthe
Treatment of £07 Pe Dirug: T call injection
Refractory Relapsed targeting CO7 chirneric
NCTD4785833 Acute Levkemia T-ALL antigen receptor httgs://ClinicalTrials.gov/show/NCTC4785833
MCARH 09 Chimeric
Antigen Recepter {CAR}
Maodified T Cells for the
Treatment of Muitiple Bicdogical: infusion of
NCTD4555551 Myeloma Multiple Myeloma MCARHICS T cells httgs://ClinicalTrials.gov/show/NCTC4555551

NCTO2802188

Glypican 3-specific
Chimeric Antigen
Receptor Expressing T

Celis for Hepatcceilular
Carcinoma {GLYCAR)

Hepatoceliviar Carcinoma

Genetic: GLYCART

Fludarabine

cells i Drug: Cytoxan | Drug:

hthps:/fCinicalTrisls. gov/show/NCTD2905188

Glypican 3-sp c
Chineric Antigen
Receptor ExpressedinT
Zells for Patients With
Pediatric Sotid Tumors

Genetic: GAP T cells| Diug:

NCTO2932956 {GAP) Liver Cancer Cytoxan | Drug: Fludara https.//ClinicalTrials.gov/show/NCT02932956
nterteukin-15 Armored
Glypican 3-specific
Chimeric Antigen
Receptor EBxpressedin T {lver Cancer | Rhsbdomyosarcoma Malignant  {Genetic: AGART
Cells for Padiatric Sotid Rhabdoid Tumor | Liposarcoma | Wilms celts{Drug: Cytexan| Drug:
MCTO4377932 Tumaors Tumar | Yok Sac Tumor Fludsrs https://ClinicalTrials.gov/show/NCT04377932
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Anti-C235 Chimeric
Antigen Receptor (CAR)-
Transduced T Cell Therapy
for Patients With B Celi

NCTO2456350 Malignancies

Chronic Lymphocoytic Leukermia | Acute
Lymphocytic Leukemia | Lymphoma

Drug: Fludarabine | Drug:
Cyclophosphamide | Biolegi
cal: Anti-CD19-CAR
transduced T celis

hittps://ClintcalTrisls.gov/show/NCTO2456350

nd -21
ved Glypican-3-

interleukin-

ific Chimeric Antigen
Receptor Expressedin ¥
Cells for Pediatric Solid

NCT04715191 Tumors

Liver Cancer | Rhabdormyosarcor lalignant

Rhabdoid Tumor | Liposarcoma | Wilms
Tumaor| Yolk Sac Tumor

i CARE T

cells{Drug: Cytoxan | Drug:

Gene

Fludsrs

https.//ClinicalTrials.gov/show/NCT04715181

Phase !l Study of Anti-
€019 CAR-T Cells Treating
Leukemia Children

Acute Lymphobtastic Leukemia,
Pediatric| Acute Lymphaoblastic Leukemia, in

Biological: Murine

aurologous anti-CDLY
imeric antigen receptor
T cells

hittps://ClintcalTrisls.gov/show/NCT04325841

T Cells co- Expressing a
Second Generation

¢ ific

reric Antigen
Receptor With Cytekines
Interleukin-21 and 15 as
lmimunotherapy for
Patients With Liver Cancer

Genetic: TEGAR T
celts | Drog: Cytesan | Drug:

Study of Anti-CD22 CAR-T
Cells Treating Leukemia

NCT04340387 Children

Lymphoblastic Leukernia, in
Relapse| Refractory Acute Lymmphoblastic
Leukemia

humanized anti-CD22
chimeric antigen receptor
1 cells

{TEGAR) Hepatoceliuiar Carcinorna {Hepatoblastoma Fludarabine htips://ClinicaiTrials. gov/show/NCT04093648
Acute Lymphoblastic Leukemia | Acute Biologicsh: Autclogous

https:/fCinicalTrisls. gov/show/NCTD4340167

Clinical Study to Evaluate
the Safety and Feas

of spCART-269 [njection in
the Treatment of MM

Multiple Myeloma

Biolugical: Targeting
D269 chimeric antigen
receptor engineered T
cells

hittps://ClintcalTrisls.gov/show/NCT04500431

A Study of INI-AR284528,
3 Chimeric Antigen
Receptor T Cell {CAR-T)
Therapy Directed Against
B-Cell Maturation Antigen
{BCMA) in Participants
With Relapsed or
Refractory Multiple

NCTO3548207 Myeloma

Multiple Myeloma

Biological: IN-68284528

hittps://ClintcalTrisls.gov/show/NCTO3548207

individual Patient
nvestigational New Drug
{IND) Expanded Access
Program of JNJ-68284528,
a Chimeric Antigen
Raceptor T Celt {CAR-T)
Therapy for Participant

NCT04452994 wWith Muitiple Myeloma

fisitiple Myeloma

Drug: INJ-68284528

https:/fCinicalTrisls.gov/show/NCTD445 2994

A Clinical Study an the
v of CAR-
T Therapy forthe TMA4SF1-

Safetyand £

and EpCAM-positive Solid

NCTOA15 1386 Tumors

Agvanced Solid Tumor | Neaplasms

Biological: TMASFL- and
EaCAM-pasitive chimeric
antigen receptor V-cell

therapy

https:/fCinicalTrisls.gov/show/NCTD4181.186

Clinical Study of
Redirected Autologous T
Cells With a Chirneric
Antigen Receptor in
Patients With Mealignant

NCTDR302403 Tumors

3 Cell Lymphomai B Cell

Leukernia | Myeloma | Hepatoceliular
Carcinoma | Pancreatic

Carcinoma | Adenacarcinams of
Esophagogastric junction

Genetic: CAR-CDIS T

celi| Genetic: CAR-BCMAT
celi|Genetic: CAR-GPC3 T
celt i Genetic: CAR-CLDIZ T
cell | Drug:

Fludssasbine | Dvug:

Cyclophosphamide

hitps://ClinicaiTrals.gov/show/NCT03302403
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NCTOLE22652

3rd Generation GD-2
Chineric Antigen

Receptor and il

Suicide Safety Switch,
Neurcblastoma, GRAIN

Genetic i09-GD2 T Cells -
frozen|Genetic: iC9-GD2T
Cells - fresh| Drug:
Cytoxan| Dvug:

Fludara { Drug:

kevtruda | Genetic: iC9-
GR2T cells

https://CiinicalTrials.gov/show/NCT0 182,

NCTD4778579

Study of the Infusion of
ARI-O001 Cells in Patients
Vith CD1% + Acute
Lymphoid Leukemia
Resistant or Refractory to
Therapy

Acute Lymphoid Leukemia

Drug: ARI-0G01 cells

httgs://ClinicalTrials.gov/show/NCTC4778579

NCY04767308

Safety and Efficacy of
CY125A Celis for
Treatment of
Relapsed/Retractory CD5+
Hemstopoietic
Malignancies

CD5+ Relapsed/Refractory Hematepoistic
Malignancies | Chrenic Lymphaooytic Leukemis
{CLL} | Mantle Cell Lymphoma {MTL) | Diffuse
DLBCL)} Follicutar
2t T-cell Lymphomas

Large 8-cell Lymphems
Lymphorma {FL) | Periphe
{BTCL)

Biological: CT125A
celis{Drug:
Cyclophosphamide,
fludarabine

hittps://ClintcalTrisls.gov/show/NCT04T76 7308

NCTD2723942

CAR-Y Cell
mmunatharapy for HCC
Targeting GPC3

T Celf immunotherapy

5PC3 Pesitive Hepatocetiular Carcinorma { CAR-

Biclogical: CAR-T celi
imimunotherapy

httgs://ClinicalTrials.gov/show/NCT02723942

NCYTO3500991

HER2-specific CAR T Cell
Locoregional
swnsnotherapy for HER2-
positive
Recurrent/Refractary
Pediatric CNS Tumors

Centrat Nervous System Tumor,
li
|Gern

omalEpendymoma | Medullobias

1 Celt Tumor |Atypical
Tarateid/Rhsbdoid Tumer | Primitive
Neurcectodermal Tumor | Choroid Plexus
Carcinomal Pineoblastoma

Biological: HERZ-specific
chimeric antigen receptor
{CAR) T cell

hitps://ClinicalTrials gov/show/NCTE3500931

HerZ Chimeric Antigen
Receptor Expressing T
Cells in Advanced

Genetic: Autclogous HER2-
specific T cells | Drug:

Fludarabine | Drug:

Cyclophosphamide | Geneti
c: Autclogous CAR Positive

NCTO0902044 Sarcoma Sarcoma Teells https://CiinicalTrials.gov/show/NCT00902044
HER2-CAR T Cells in
Treating Patients With Mazlignant Neoplssm | Metastatic Malignant
Recurrant Brain or Neoplasm in the Brain{ Metastatic Malignant  {Biologics: Chimeric
Leptomeningeat Neoplasm in the Leptomeninges|Breast Antigen Receptor T-Cell
NCTO36965630 Metastases Cancer | HER2-positive Breast Cancer Therapy https://CiinicalTrials.gov/show/NCT03696030

Filot Study an the
Infusion of ARI-G001 Cells
5 With C518+

a or Lymphoms

in Pati
Leuke

Refractory to Therapy

Leukemia | Lvmphoma

Biological: Adult
differentiated autologous
T-cells

httgs://ClinicalTrials.gov/show/NCT02144583

CAR-pNK Cell
Immunatherapy in MIUCE
Puositive Relapsed or

Hepatocelular Carcinoma | Non-smah Cell
Lung Cancer | Pancreatic Carcinoma | Triple-
Negative lnvasive Breast

Carcinomal Malignsnt Glioma of

Brain | Colorectal Carcinoma | Gastric

Bictogical: anti-MUCL CAR-

NCT02839954 Refractory Solid Tumor  {Carcinoma pNK celis hitps://ClinicalTrials.gov/show/NCT02839954
Recurrent B-Cell Mon-Hodgkin
Lymphoma | Recurrent Chronic Lymphocytic
C019-Directed CAR-T Cell  {Leukemia| Recurrent Small Lymphaocytic Biological: Chimeric
Therspy for the Lymphoims | Refractory B-Cell Mon-Hodgkin  {Antigen Receptor T-Cell
Treatment of Lymphoma| Refractory Chronic Lymphoceytic herapy | Drug:
Relapsed/Refractory 8 Leukemiz | Refractory Small Lymphocytic Cycaophosphamide | Drug:
NCT04892277 Cell Malignancies Lymphoma| Richter Syndrome Fludarahine https://CiinicalTrials.gov/show/NCT04882277
Autologous CDR+ T-ozls Biolegical: Descartes-
Expressing an Anti-BCMA O8] Drug:
CAR in Patients With Fludarabine | Drug:
NCTO3448978 Myeloma Multiple Myeloma Cyclophesphamide https.//ClinicalTrials.gov/show/NCT03448978

NCTOA817774

Safety & Tolerability
Study of Chimeric Antigen
Receptor T-Reg el
Therapy in Living Donor
Renal Transplant

Recipients

Kidney Transplant Rejection | End Stage Renal
Disease

Biological: TA200-TR101

https://ClinicalTrials.gov/show/NCT04817774
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NCT0327772

A Phase /1l Study to
Evasluate the Safety of
Celluiar lrrmunotherany
Using Autologcus T Cells
Enginee:
CO20-Specific Chimeric

ved to Express a

Antigen Receptor for
Patients With Relapsed or
Refractory B Ceil Nen-

Hodgkin Lymphomas

Recurrent B-Cell Mon-Hodgkin
Lyrnphoma | Recurrent Chrenic Lymphocytic

Leukemia | Recurrent Diffus ge B-Celt

Lymphoma | Recurrent Follicular
Lymphoma| Recurrent Lymphoplasmacytic
Lymphoma| Recurrent Mantie Cell
ymphoma | Recurrent Marginat Zone
ymphoima | Refractery B-Cell Mon-Hodgkin
Large B-Cell

-

Lymphoma | Refractory Follicular
Lymphoma|Refractory Lymphoplasmacytic
Lymphoma | Refractory Mantle Cell
Lymphoma | Refractory Tr

formed Non-
Hodgkin Lymphoma | Recurrent Transformed
B-Celf Men-Hodgkin Lyrphoma {Recurrent
Transformed Chronic Lymphooytic
Leukemias | Refractory Marginal Zone
Lyrnphora |Refractery Transformed B-Cell
Non-Hodgkin Lymphoma | Refractory

Transformed Chrenie Lymphooytic
Leukemiz | Recurrent Smakl Lymphocytic
Lymphoms | Refractory Chronic Lymphocytic
teukemia| Refractory Small Lyrphocytic
Lymphoma

Biolugical: Chimneric
Antigen Recepter T-Cell
Therspy | Drug:
Cyclophesphamide | Cther:
l.ahoratory Biomarker
Anatysis | Procedure:

heresisiDrug:
Fludarabine Phosphate

https://ClinicalTrials.gov/show/NCTC3277729

NCT03294954

G032 Specific CAR and
Inte
Autolcgous NKT Cells te
Trest Children With
Neurcblastoma

{eukin-15 Expressing

Neurebiastoms

Genetic: GINAKIT

Cells | Drug:
Cyclophosphamide| Drug:
Fludarabine

hittps://ClintcalTrisls.gov/show/NCTO3294954

NCTO407

AStudyofC STaMuUCE
in Patients With TnMILICT-
Fositive Advanced

Cancers

Non-Small Cell Lung Cancer | Ovarian

Cancer | Failepian Tube Cancer | Triple
Negative Breast Cancer | Multiple

NMyetoma | Pancreatic Ductal Adenocarcinoms

Biological: CART-
TrWUCL]
Cyclophospharmide | Drug:
Fludarabine

Drug:

hittps://ClintcalTrisls.gov/show/NCT04025216

NCTO2547961

Chimeric Antigen
Receptor-Modified T Celis
for Breast Cancer

sl A-targetng
CAR T Cells infusion

hitps://ClinicaiTrials.gov/show/NCT02547961

NCTO4Z40808

Study of Feasibility and

Satety of UCD18 Chimeric
Antigen Receptor (CAR} T
Cells in Adult

thjects
With Relapsed/Refractory
{R/R} B-Celi Non-
Hodgkin's Lymphoma {8-
N-HLY

Non Hodgkin Lymphoma

Biological: UCDIGCART
Celis

https://ClinicalTrials.gov/show/NCTGA 240808

COI9/CD2 2 targeted
Chimeric Antigen
Receptor Engineered T
Cell (CART) in B-Cell Acute

NCTD3614858 Lymphcblastic Leukemia. {Leukemia, B-csli Binlogical: CART-19/22 httgs://ClinicalTrials.gov/show/NCT03514858
CD1G-targeted CAR T Cells
for Relapsed and Biological: C219-targeted
Refractory (R/R) Norn- Lymphoma, Non-Hodgkin| Diffuse Large B Cell {Chimeric Antigen Receptor
NCTD4089215 Hodgkins Lymphomas Lyrnphora | Follicular Lyrphoma {CAR) T Calls https://CinicalTrials.gov/show/NCTCA083218
Chinicsl Study of Chimeric
Antigen Receptor T
Lymphocytes {CAR-T)in
the Treatment of Myeloid
NCTR4923219 Leukemia Acute Mysloid Leukemia Drug: Anti-CLLL CART ceils {hitps://TlinicaiTrials.gov/show/NCT04923219

NCTO4718883

CD19-targeted CAR T Cefis
for Relapsed and
Refractory (R/R) Mantie

Cell Lymphoma

Mantle Cell Lymphorma

Biological: C219-targeted
Chimeric Antigen Receptor

{CAR) T Calls

httgs://ClinicalTrials.gov/show/NCTCA7 18883
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Diffuse Large 8 Cell Lymphoma | Follictar
Lyrmphoma | Primary Cutaneous Follicles Centre
Lymphoimas | Extranods) Marginal Zone Drug: Autelogous chimeric
A Clinical Rasearch of Lymphoma of Mucosa-Associated Lymphoid  Jantigen receptor T cell
322-Targeted CAR-Tin B {Vissue | Mantle Cell Lymphoma | Flasms Cell  Jtransfusing agent
NCTOR999697 Cell Malignasncies Neoplase | B Cell Lymiphoma tsrgeting C https://ClinicalTrials.gov/show/NCTG3933697
CD1S Positive { CD20 Positive } Recurrent
Chronic Lymphocytic Leukermia { Recurrernt
Diffuse Large 8-Cell Lymphoma| Recurrent
Folticular Lymphoma {Recurrent Mantle Cell
Lymphoma | Recurrent Primary Mediastinal
{Thymic) Large B-Cell Cali
Lymphoma| Recurrent Small Lymphooytic
Lyraphoma | Refractory Chronic Lymphocytic
Leukemia| Refractory Diffuse Large B-Cel Biological: Chimeric
Modified immune Cells Lymphoma | Refractory Follicular Antigen Receptor T-Cell
{CD15/CD26 CAR-T Celis)  jLymphoma|Refractory Mantle Celt Therapy| Drug:
in Treating Patients With {Lymphoma|Refractory Primary Mediastingl  {Cydophosphamide | Drug:
Recurrent or Refractory B- {{Thymic) Large B-Cell Cell Fludarabine
el Lymphoma or Chronic {Lymphoma | Refractery Small Lympheeytic Phosphate| Biclogical:
NCTO4007028  {lymphocytic Levkemis Lyimphorma Tocilizumsb https://ClinicaiTrials. gov/show/NCTC4007029
Recurrent Aggressive Non-Hodgkin
Lyrphoma | Recurrent Diffuse Large B-Cell
Lymphoims | Recurrent High Grade 8-Cell
Lymphoma | Recurrent Malignant
Neopilasm | Recurrent Plasma Celf
Myeloma | Recurrent Primary Mediastinat
{Thymic) Large B-Cel Cell
Lymphoma | Refractory Aggressive Non-
Hodgkin Lymphoma | Refractory Diffuse Large
B-Cell Lymphoma | Refractery High Grade 8 {Drug: Fiucrine F 18-
Hypoxia-Specific imaging  {Cell Lymphoma | Refractory Malignant fluoroazomycin
te Predict Qutcomes of  {Neoplasm | Refractory Plasma Cell Aravinoside | Procedure:
Chimeric Antigen Myeloma | Refractory Primary Mediastinal Pesitron Emission
NCT04409314 Receptor T-cell Thevapy  {{Thymic) Large B-Cell Cell Lymphoma Tomography https://ClinicaiTrials.gov/show/NCT04409314
CO12 Chimeric Antigen
Receptor {CARY T Celis for Drug: Fludarabine | Drug:
Aduits With Recurrent or  {B-Cell Acute Lymphoblastic Leukemia, Cyclophesphamide | Biologi
Refractory B Cell Aduit{B-ceil Lymphoma Refractory|B-cell cal: CD19-C034 CAR
NCTQ4214886 Wialignancies Lymphomas Recurrent transduced T cells https://ClinicalTrials.gov/show/NCTC42148%6
Biologica): iL13Raipha2-
spacific Hings-optimized 4-
1L13Rzlphaz-Targeted 1BB-co-stimu v
Chimeric Antigen CAR/Truncsted CD19-
Raceptor {(CAR) T Cells expressing Autclogous
With or Without TN/MEM Cells | Biclagical:
Nivolusniab and ipilimumab | Biclogical:
Ipilimuimab in Treating Nivolumab | Gther: Guality-
Patients With Recurrent of-Life Assessment | Other:
ar Refractory Recurrent Glicdlasto Questionnaive
NCTD4003649  {Glioklastoma Glioblastoma Administraticn https://ClinicalTrials. sov/show/NCT04003549
Pediatric Sotid
TJumor | Osteosarcoma | Rhabdomyosarcomal
Neurcblastoma | Ewing Sarcora | Wilms
Tumor| Adrenocortical Cancer | Desmopiastic
pecific Srmall Round Cell Tumor | Germ Cell
Antigen Receptor Cancer | Rhabdeid Tumor | Ciear Cell Drug: Fludarabine | Drug:
Autologous T-Cell| Ssrcoma | Hepatoblastoma | Melanoms [Carcin {Cyclophosphasmide | Drug:
for Pediatric Patien oma i Malignant Peripheral Nerve Shesth MESNA}Drug: B7-H3 CAR
NCTD4897321 Solid Tumars {3CAR} Tumors |Soft Tissue Sarcoma T cells httgs://ClinicalTrials.gov/show/NCT0489732
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Anti-GD2 4th Generation
CART Celis Targeting
Refractory and/or
Recurrent Neuroblastorma

Neuroblastoma|Effects of Tmmunotherapy

Biological: Anti-GBZ CART

hittps://ClintcalTrisls.gov/show/NCTO2765 243

NCTOA00R25L

Humanized CD19
Chimeric Antigen
Receptor {CAR-Modified
T Celi Therapy in Treating
Patients With B-cell
Matignancies

Acute Lymphoblastic Leukemis |8 Cell
Lyraphoma

Genetic: Second
generation humanized
CAR-Tcells

https://ClinicalTrials.gov/show/NCTGA00R2E].

CO19 Chimeric Antiger
Receptor {CAR}-Moditied
TCell Therapy in Treating

Patients \With B-cell

Acute Lymphohlastic Leukemis | B Cell

Genetic: Second

NCTD2955092 fWiglignancies Lymphoma generation CAR-T calis httgs://ClinicalTrials.gov/show/NCTC2965092
Diffuse Large B Cell Lymphoma | Primary
Mediastinal Large B Cell
Lymphoma | Transformed Fellicutar
Lymphoma tc Diffuse Large B Cell
Lymphoma|Chranic Lymphocytic
Leukamia] Indolent Non-Hodgkin
12{72)28z1xx Chimeric  {Lymphoma| Marginat Zone
Antigen Receptor (CAR)T {Lymphorma | Waldenstrom
Cells in People With B-Cell {Macrogicbulinemia | Burkitt's Drug: 19{7T2)28z1xx CAR T
NCTD4454200 Cancers tymphoma|Primary CNS Lymphora cells hitps://ClinicalTrials.gov/show/NCT04464200

Studdy to Evaluate the
Safety and Clinical Activity
of UCARTLIZ2Zin Patients
With BPDIN

Blsstic Plasmacyteid Dendritic Celi Necplasm
{BPDCN)

Biological: UCARTL23

httgs://ClinicalTrials.gov/show/NCTC2 203369

NCTD4732845

Human AnkiCDis
Chimeric Antigen
Receptor T Cells for
Relapsed or Refractery
tymphoid Malignandies

Non Hodgkin Lymphomas | Acute
Lyrerhoblastic Leukemia | Chronic
Lymphocytic Lekemic

Biological: Fubly human
anti D19 CAR-T Celt

Fludarabine | Drug:
Cyclophosphamide

hitps://ClinicaiTrials.gov/show/NCT04732845

NCTO43844 14

The Clinical Application of
Chimeric Antigen
Raceptor T Cells in the
Treastment of €019
Positive Recurrent
Refractory B Cell-derived
Hernatot b

Malignancies

B Acute Lympheblastic Leukermia | Mantle Cell

Lyrmphorna | Follicular Lyraphoma

Drug: COIR-CART

hitps://ClinicaiTrals.gov/show/NCT04184414

NCTOA614987

Serum Neurofilarment
Light {NfL} asa Marker for
Brain Injury in Individuals
Undergoing Chimeric
Antigen Receptor-
modified T Therspy

Neurotoxicity

https:/fCinicalTrisls.gov/show/NCTD4514987

NCT047128564

Study of CD4-Targeted
Chimeric Antigen
Receptor T-Cells {CD4-
CAR-T} in Subjects With
Relapsed or Refractory T-
Cell Lymphoma

T-Cell Lymphoema | Peripheral T-Celt
Lymphoma Refractory | Cutaneous T-Cell
Lymphoma Refractory | Cutaneous T-Cell
Lymphoma Recurrent | Peripheral T-Ceil
Lymphoma Recurrent

Biological: L8i9C1

https://CiinicalTrials.gov/show/NCT04712864

NCYT02349724

ch of CAR
SRS

Allinical Ressar
T Celis Targeting
Positive Cancer

Lung Cancer| Colorectal Cancer | Gastric
Cancer | Breast Cancer | Pancreatic Cancer

Biological: Anti-CEA-CAR T

https:/fCinicalTrisls.gov/show/NCTD2349724

NCT04160195

T Cells Expressing Fully-
human Anti-CD19 and
Anti-CD2Q
Antigen Receptors for
Treating B-caH
Malignancies and Hodgkin

eric

Lymphoma

Lymphoims, 8-Celli Lymphoimas, Non-
ukemia | B~

hedgkins | Chrenic Lympghooytic Le

Cell Chronic Lymphocytic Leukemia

Binlogical: Anti-CDR19-CAR
and Anti-CO20-Car Y
cells | Drug:

Cyclophesphamide | Drug:
Fludarsbine

https://ClinicalTrials.gov/show/NCT04160185
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Recurvent Chronte Lymiphooytic
teukemia| Recurrent Diffuse Large B-Cell
Lymphoma | Recurrent Follicular
Lymphomas | R ent Grade X Follicular
Lymphoma|Recu t Grade 2 Felficular
Lymphoma| Recurrent Grade 3 Follicular
Lyrnphoma | Recurrent Grade 3a Follicular
L £
Lymphoma | Recurrent Plasma Cell
NMyeloma | Refractory Chronic Lymphooytic
Leskemis | Refractory Diffuse Large 3-Cel
Nivolumab fer Relapsed, {Lymphoima | Refractery Follicular
Refractory, or Detectable  {Lymphoma | Refractory Margins! Zone
Disease Post Chirmeric Lymphoma | Refractory Non-Hodgkin
Antigen Receptor T-cell Lymphoma| Refractory Plasma Cell
Treatment in Patients Recusrent Mantle Celi
With Hematelogic Lyrphoma | Refractery Mantle Cell
NCT04205408 Malignancies Lymphoma Biclogical: Nivoiumab https://ClinicalTrials.gov/show/NCTC4205408
A Study of Anti-Lewis ¥
Chimeric Antigen
Receptor-T Celis {LeY-CAR-
T} in Patients With Solig
NCTQ3851146  §Tumours Advanced Cancar Biological: LeY CAR Teells  {https://ClinicaiTrials.gov/show/NCT03851146

AStudy of INJ-58284528,
a Chimeric Antigen
Receptor T Cell {CAR-T)
Therapy Divected Against
B-cell Maturation Antigen
{BCMIA} in Participants

NCTDA333636 With Muitiple Myeloma

pMuitinle Myeloma

Drug: INJ-68284528 | Drug:
Lenalidornide | Drug:
Daratumumab | Drug:
Bortezomib| Brug:
Dexamethasone

hitps://ClinicaiTrals.gov/show/NCT04133536

£D18/C022 Chimeric
Antigen Receptor (CARY T
Cetls in Children and
Young Adults With
Recurrent or Refractory
CD19/CD22-expraszing B

NCT03448393 Cell Malignancies

Acute Lymphoid Leukemis | B-Cell
Leukernia | Leukemis, Lymohocytic, 8 Cell| B-
Cell Lymphioma | Lymphoma, Nen-Hodgkin

Biological: CD18/CD22 CAR
T-Cells| Drug:

Fludarabine | Drug:
Cyclophosphamide

https.//ClinicalTrials.gov/show/NCT03448393

=Hs Expressing Anti-
19 CARin Pedistricand

Young Adults With B-cell

NCTO2772198 Malignancies

A el
A

Lymphoblastic Leukemia, B-
precurser i Non-Hodgkin Lymphoma, B-call

Biologicsl: CDIGCART
cells

gov/show/NCTO2772198

hittps://ClintcalTris

Administering Peripheral
Blood Lymphocytes

Transduced With a C070-
Binding Chimeric Antigen
Raceptor to Pecple With

NCT02830724 CR70 Expressing Cancers

Pancraatic Cancer { Renal Cell Cancer | Breast
Cancer | Melanoma| Ovarian Cancer

Drug:
Cyclophospharmide | Drug:
Fludarabine | Drug:
Aldeslevkini Biological:
Anti-hCD70 CAR
transduced PBL

httgs://ClinicalTrials.gov/show/NCT02830724

A Safety and Efficacy
Study of Defibretide in
the Prevention of
Chimeric Antigen
Receptor-T-cell-

NCTO39541.06 associgted Neurctoxicity

DLBCL | Neurotoxicity Syndromes

Drug: Defibrotide

htips://ClinicaiTrials gov/show/NCTO3954106

GPC AR-T Celt
for Tresting GPC3 Positive
Advanced HCC

3-targeted

NCTD4121273

Hepatocsliular Carcinoma

Bicdogical: CAR-T celi
imimunotherapy

hitps://ClinicaiTrials.gov/show/NCT04121273

ic CART
Cell Loceregional

EGFRE06-spe

lmwnunotherapy for EGFR-
positive Recurvent ar
Refractory Pediatric TNS
Tumors

Central Nervous System Tumaor,
Pediatric {Glioma | Ependymoma | Medullobias
toms | Germ Cell Tumor | Atypical

Terateid/Rhsbdoid Tumer | Primitive
Neurcectodermal Tumor | Choroid Plexus
Carcinoma | Pineoblastoma

Biological: EGFR80A-
specific chimeric sntigen
receptor {CAR) T celt

https:/fCinicalTrisls. gov/show/NCTD3538167
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Autclogous CARTmeasc/19 Bizdogical: CARTmeso
NCTD3497816 Against Pancreatic Cancer {Pancreatic Cancer CART1S httgs://ClinicalTrials.gov/show/NCTC3427819

NCTO454596

CART Cell Receptor
lmwnunotherapy Targeting
EGFRvll! for Patients With
Malignant Sliomas
Expressing EGFRvill

Malignant Glioma | Glioblastoma | Brain

Cancer|{Gliosarcema

Biological: Epidermat
growth factor

receptori EGFR}HN
Chimeric antigen receptor
{CAR} transduced

Aldesieukini Drug:
Fludarabine | Drug:
Cyclophesphamide

hitps://ClinicalTrials.gov/show/NCT0 1454546

CAR-T Celf
mmunatharapy for GD2Z

GD2 Pesitive Gliomai CAR-T Celt

Biolcgical: CAR-T celt

NCTO3252171 Positive Glioma Patients  {immunotherapy immunotherapy https://CiinicalTrials.gov/show/NCT03252171
Study of Adoptive Cellular
Therapy Using Autclogous
T Cells Transduced With
Lentivirus to Express a Procedure:
{033 Specific Chimeric Leukapheresis| Diug:
Antigen Receptorin Fludarabine | Drusg:
Patients With Relapsed or Cyclophesphamide | Biclogt
Refractory C Positive {Hematopoietic/Lymphoid Cancer | Acute cal: CN33-CAR-T Cell

26854 Acuts Myeloid Leukamia {Myeloid Leukemia Infusicn https://CinicalTrials.gov/show/NCT03 126864

NCT03502577

Y

BCMA-Specific CAR T-Cells

Combined Wit

s Gamma

Secretase Inhibitor
{4SMD194) to Treat
Retapsed or Persistent
fultiple Myeloma

Recurrent Plasma Celt Myeloima | Refractory
Plasma Cell Myeloma

Biological: BCMA-specific
CAR-expressing T
Lymphocvtes | Drug:
Cyclophcspharide | Diug:
Fludarabine | Drug: Gamma-

Secretase inhibitor
LY2032478| Other:
Laboratory Biomarker
Anailysis| Other:
Pharmacoki

ic Study

httgs://ClinicalTrials.gov/show/NCTC3502577

Pitot Trial Of AutologousT
Cells Engineered To
Express Anti-CD19
Chimeric Antigen
Receptor {CART19)n
Combination With

lhrutinit in Patients With
Retapsed Or Refractory
CO194+ Chronic
Lymphaocytic Leukermia
{CLLYOr Small
Lymiphoeytic Lymphoema
(Sth)

LYMPROCYTIC LELKEMIA (1L CR SMALL
LYMPHOCYTIC LYMPHOMA (5LL)

Biological: CART 12

hitps://ClinicaiTrals.gov/show/NCTO2640209

NCT03018093

A Phase | Study Evaluating
Safety and Efficacy of C-
CARGIL Treatment in
Adult Subjects With r/y
CDI9+B-ALL

Reiapsed or Refractery Acute Lymphaotlastic
Leukemia

Binlogical: C-CAR-011

httgs://ClinicalTrials.gov/show/NCTC3018093
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NCTO4185038

Study of B7-H3-Specific
CAR T Cell Locoregional
mmunoctherapy for
Ditfiise Intrinsic Pontine
Glioma/Diffuse Midline
Gliorma and Recurrent or
Refractory Pediatri

Central Nervous

Tumaors

Central Nervous System Tumor| Diffuse

intrinsic Pontine Glioma | Diffuse Midline
Glioma |Epengymaoma | Medulioblastoma,

Childhood | Germ Cell Tumaor | Atypical
Teratoid/Rhabdoid Tumaeri Primitive

Neurcectodermal Tumaor | Choreid Plexus

Carcinoma | Pineoblastoma,

Childhood | Glioma

Biological: SCRI-
CARB7H3(s); B7H3-specitic
chirneric antigen receptor
{CAR} T cel

hittps://ClintcalTrisls.gov/show/NCT04 185038

NCTO2575261

CAR-T Celt
Immunctherapy for
EphA2 Posit

Glioma Patients

ive Mafignant

EphA2 Positive Malighant Glioma | CAR-T Cell
immunctherapy

Bicdogical: CAR-T celi

imimunotherapy

hitps://ClinicaiTrials.gov/show/NCT02575261

NCYT02919046

Study Evalusting the

Ty

Hicacy and Safety Wi
CAR-T for Relapsed or
Refractory
Neuroblastoma in
Children

Relapsed or Refractory Neuroblastoma

Binlogical: GD2-targeted

https:/fCinicalTrisls.gov/show/NCTD2919046

NCT02528381

7%

N
[t}

CD1S-Specific T-cells in
Treating Patients Wit
Advanced Lymphoid

falignancies

Acute Biphenotypic Leukemia | Acute
Lymphobdastic Leukemia | Blasts 5 Percentor
Mare of Bone Marrow Nucleated Celis | D13

Positive | Minimal Residual Disease |
Hodgkin Lymphoma {Small Lymphoecytic
Lymphoma|Stage ! Chronic Lymphocytic
Leukemia| Stage IV Chronic Lymphocytic
Leukemia

Drug:
Cyclophosphamide ! Drug:
Fludarabine

Phosphate| Other:
lL.abaoratery Biomarker
Analysis| Biological:
Tisageniecieucel

hitps://ClinicaiTrials.gov/show/NCT02529813

NCT03355853

Study Evaluating the

Safety and £
DACARDZS in Adisit
Subjects With Relapsed

anid Refractory 8-cell Non-

Hodgkin Lymphoma

Non Hodgkin Lyimphoma

Biological: IWCARD2Q

hittps://ClintcalTrisls.gov/show/NCTO3355858

NCTOZ344357

Study Evaluating the
Safety and Efficacy of
JWEARD2G in Adult
Subjects With Relapsed
and Refractory S-cell Non-
Hoedgkin Lymphoema

Non Hodgkin Lymphoms

Biological: JWCARDZ9

https://ClinicalTrials.gov/show/NCTG3344357

NCTO1B40566

High Dose Therapy and

Autologous Stem Cell

Transplantation Followed
by Infusion of Chimeric
Antigen Receptor {(CAR)
Modified T-Celis BDirected
Against CD19+ B-Cells for
Retapsed and Refractory
Aggressive & Cell Non-
Hodgkin Lymphoma

Nor-Hodgkin's Lymphoma

Drug: Carmustine} Drug:

Eteposide | Drug:
Cytarabine | Drug:
Melphalan | Biclogical:
Pepfiigrastirn | Biological:
19-282 7T CELLS Precedure:
Autologous Stem Cebl
Transplantation

hitps://ClinicalTrials gov/show/NCTO 1840566

Dose Optimizstion Tral of
CD19 Redirected

Adigit Patients Who Have Relapsed or

NCTR1747486 Autolegous T Celis Refractory CLL {3rd Line) or SLL Binlogical: CART-19 httgs://ClinicalTrials.gov/show/NCTC1747486
CDI9-CAR_LentiT Celisin
Pediatric Patients
Affected by
Relapsed/Refractory Acute Lymphohlastic Leukemia | Diffuse Large
10+ ALL and DLBCL ar  {B Celt Lymphomal Primary Me Biological: CD13-
NCY0A7R7263 v Lymphorma CAR_Lenti Toelt https:/fCinicalTrisls. gov/show/NCTD478 7

1271273
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Clinicat Trial of BOMA CAR
T Cell infusicn in Patients
With BCMA-positive rfr

NCTQ4185052 Multiple Myeloms

Multiple Myeloma

Binlogical: BCMA-CART
cells

https://ClinicalTrials.gov/show/NCTC4 186052

CAR-T Cell Therapy
Targeting to (D15 for B/R
AlL

Acute Lymphoblastic Laukemis With Failed

Remission

Biotogical: CART-cell
therapy

https://ClinicalTrials.gov/show/NCTG3913240

Study of Safety and
ARGELin B-

icacy of €

NCTO3154775 NHL Patients

Refractory or Relapsed Non-Hodgkin

Lymphorma

Biological: C-CARC1L

hittps://ClintcalTrisls.gov/show/NCTO3 154775

CAR-pNK Celt
lmimunotherapy for
Relapsed/Refractory

NCT02244162 D33+ AML

Acute

Leukemia| Acu

Myelcid Leuke|

Ayatogencus Leukemia | Acute Myeloid

mia With

Maturation | Acute Myeloid Leskemia Without

NMaturation | ANLL

Biological: anti-
NK celis

hittps://ClintcalTrisls.gov/show/NCTO2944162

PD1 Integrated Anti-PSMA
CART in Treating Patients
VWith Castrate-Resistant

NCTD4758608 Prostate Cancer

Castrate-Resistant Prostate Cancer

Drug: PD1-PSMA-CART
cells

httgs://ClinicalTrials.gov/show/NCTC4768508

A Phased.. b Study

Evaluating Safety and
ficacy of C-CAROLL

Trestmentin B- NHL

NCTD3483688 Subjects

B-cell Nor-Hodgkin Lyraphoma

S-directed

httgs://ClinicalTrials.gov/show/NCT03483588

EpCAM CAR-T for
Treatment of
Nasopharyngeal
Carcinoms and Breast
NCT02815445

Cancar

Malignant Meoplasm of Masepharynx TNM
Staging Distant Metastasis (M) | Breast Cancer

Recurrent

Bicdogical: CAR-T celis
EnCAM

recogizing

httgs://ClinicalTrials.gov/show/NCTC2915445

Allogeneic CD30.CAR-
ERVSTs in Patients With
Relapsed or Refractory
£D30-Pesitive

NCTR428 Lymphomas

124
~l
>
B

Extrancdal Natural Killer/T-Cell Lymphoma,

2 Type | Classicsl Hodgkin Lymphoma

Bintogical: CD3C.CAR-
EBVST cells

httgs://ClinicalTrials.gov/show/NCTC4288726

Anti-GD2 CART Cells in
Pediatric Patients
Affected by High Risk
angdfor
Relapsed/Refractory
Neuroblastoma ar Other

NCTO3373087 AD2-positive Solid Tumors

Neurobiastoma | Neuroklastoma

Recurrent | G02-positive Solid Tumors

Biological: GD2-CARTO1

https://CiinicalTrials.gov/show/NCT03373087

PCAR-2.19 Bridge
Immunotherapy Prior to

Stem Cell Transplant
Treating Patients With
D19 Positive Leukernia

NCT02832695 and Lymphoma

Acute Lymphocoytic Leukemia | Chreonic

Lymphocytic Leukemi

aiticutar

Lymphoma | Mantie Cell Lymphoms | B-cell

Profymphocytic Leukernia | Diffuse Large Cel

Lymphoma

Bicdogical: anti-CD19 CAR-
NI celis

httgs://ClinicalTrials.gov/show/NCTC2822695

A Study of CART-PSMA-
TGFI*RDN in Patients With
Metastatic Castration

NCT4227275 Resistant Prostate Cancer

Metastatic Castration-resistant Prostate

Cancer

Biolugical: CART-PSMA-
TGFPRON | Drug:
Cyclophospharmide | Drug:
Fludarabine | Drug:
Anakinra

httgs://ClinicalTrials.gov/show/NCTC4227275

EGFRvIlI CAR T Celis for
Newly-Diagnosed WHO
Grade |V Malignant
Glioma

Glioblastoms | Gliosa

“GFRVIECART

httgs://ClinicalTrials.gov/show/NCTO2664363

Anti-CD39CAR T Celisin
Pediatric Patients
Affectad by
Relapsed/Refractory
CD189+ Al snd NHL

CDAG-ALLCOL9-LNH

Biological: CD19-CAR T cell

httgs://ClinicalTrials.gov/show/NCT03373072
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NCT0O430998 1

Clinical Trial Using
Humanized CART Directed
Agsinst BCMA {ARITO02H)
in Pa 5 With
Relapsed/Refractory
Multipls Myeloma to

Proteasome inhibitors,

Relapsed/Befractory Multiple Myeloma

Biolngical: Adult
differentiated autologous
T-cells with anti-BCMA

specificity

hittps://ClintcalTrisls.gov/show/NCT04309981

Biological: IM19 CAR-

TiDrug: Bugdarabkine | Drug:
NCT03344705 Hematological Malignancies Cyclophosphamide hitps://ClinicaiTrials.gov/show/NCT03344705
Study of €219 Spedific
Chimeric Antigen
Receptor Pesitive T Cells  {Acute Lymphoblastic Leukemia |Nen Hodgkin | Biological: Car-T Cell
NCTQ4206943 Py in ALL snd NHL Lyimphoma Therapy https:/fCinicalTrisls. gov/show/NCTD4206943

NCYTO3872805

PECA-CAR T Cells in
Traating Patients With
PSCA+ Metastatic
Castration Resistant
Prostate Cancer

Castration-Resistant Prostate
Carcinera | Metastatic Prostate
Carcinomal te Cancer AICC

Stage 'V Prost

V& | Stage IVA Prostate Cancer AJCC v8 | Stage
VB Prostate Cancer AJCCvR

Bizdogical: Autologous Anti
PSCA-CAR-3-1BB/TCRzeta-
CDA%t-expressing T-

lymphocytes | Drug:

Cyclophosphamic
Fludarabine | Drug:

Jriig:

hittps://ClintcalTrisls.gov/show/NCTO387 3805

NCTO4792489

ba 3 USAS MB-
Q.3 for DIBCL

DLBCL

Fludarabine Phosphate
Biological: M-
CART2019.1

httgs://ClinicalTrials.gov/show/NCTCA732489

NCTD4835519

Qpen-Label,
Nonramdominzed, Single-
Arm Phase 1 Study to
Evaluate the Safety and
Tolerability of
Functionally Enhanced
CD33 CART Cellsin
Subjects wWith Relspsed or
Refractory Acute Myeloid
Levkemia

Acute Myeloid Leukemis |Relapze
Leukemia | Refractory Acute Myelcid
Leukemia

Biolngical: chimevic
antigen receptor T el

httgs://ClinicalTrials.gov/show/NCTC4835519

NCY02708392

Genetically Modified T-
Cell Therapy in Treating
Patients With Advanced
ROR1+ Mslignancies

Hematopoietic and Lymphoid Cell
Neoplasm | Malignant Sofid
Neoplasm |

¢ Lung Non-Smasl Celi

Carcinoma | Metastatic Tripte -Megative Breast

Carcinoma | Recurrent Acute Lymphob
Leukemis | Recurrent Mantle Cell
Lymphoma | Refractory Chrenic Lymphocytic

Leukemia | Stage il Lung Non-§
Cancer AICC V7 [Stage 1A Lung Non-Small Cel
Cancer AJCCv7 [Stage 1118 Lung Neon-Smabl Celt
Cancer AICC v7 | Stsge IV Breast Cancer AICC
v5 and v7 | Stage [V Lung Non-Smali Ceil
Cancer AICC V7 [ Unresectable Lung Mon-Small

Cell Carcinoma

Other: Laboratory
Biormarker
Analysis|Biotogical: ROR1
CAR-specific Autologous T-
Lymphoovtes

https:/fCinicalTrisls.gov/show/NCID2706392

NCYTO3539375

Irmunetherapy With
CD19 CART -cells for B Cell
Acute Lymphoblastic
Leukesnia

Leukemia, B-Cell

Biological: CD13-targeted
CARY cells

hitps://ClinicalTrials gov/show/NCTE3599375

NCT04840875

Phase | Clinical Trial of
Autolcgous CO7-CART
Cells inthe Treatment of
High-risk Acute T-cell

Leukemia / Lymphema

T Cali Lymphoma | T-cell Leukeraia

Biological: chimeric
antigenreceptor T celf

treatment

https.//ClinicalTrials.gov/show/NCT04840875
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NCTOA6RS65S

Multi-centers, Open-
Label, Phase 2 Study to
Evaluate the Effic

cy and
Satety of Danor-Derived
CD7 CART Cells in
Subjects With Relapsed or
Refractory T-call
Malignancies

T-cell Leukemia | Refractory Leukemia | Relapse
Leukemia

Biological: chimeric
antigenreceptor Veell
tresbment

https://ClinicalTrials.gov/show/NCTGAGR3659

NCYT04142618

Study £
and Efficacy of UCART

juating Safety

Targeting €351 in Patients
\With Relspsed/Refractory
fultiple Myeloma

Relapsed/Refractory Multiple Mysloma

Biclogical: UCARTCS1A

https://ClinicalTrials.gov/show/NCTC4142618

A Pedistric Tri
Genetically Modified
Autolegous T Celis
Divected Against CD13 for
Relfapsed CO19+ Acute

Biological: Autclogous

NCTO1683279 Lymphoblastic Leukemia {5 Cell Leukemia CPISCARFEGFTE+ Teealls {https://ClinicalTrials.gov/show/NCTC1683279
COI9-CARY in th
Trestmentof B/RCDIS
< Nor-Hedgh: Bicdogical: CDAS CAR-T
NCTD4237428 Lymphoma Non Hodgkin Lyrphoma celisinfusion hitps://ClinicaiTrials.gov/show/NCT04237428

NCT0AL562

A Phase | Trisl of Donos-
ived 19-282CART
Cells Following Allogeneic

Transplant for the
D1g

Treatment of C
Malignanicies

Leukemia |Lymphoma |Lymphoma, B-Cell

Binlogical: CAR T-Cel
lnfusion

https:/fCinicalTrisls. gov/show/NCTD4SE 6266

NCT02840317

Senl 19044 and
Seaqi_19048 Chimeric
Antigen Receptor

T4 CARIM% T-Cell in the
Treatment of r/r Acute 8
Lymphocytic Leukemia

Acute Lymphocytic Leukemia

Biological: Autelogous
CP18-targeting CAR T cells

https://CiinicalTrials.gov/show/NCT038403 17

CART Therapy in Digestive
System Tumors

Malignant Neoplasms of Digestive Crgans

Biological: gucy2c cart

https:/fCinicalTrisls.gov/show/NCID4780529

NCTD460

[
(=1
o
9N

CD19-CAR-T2 Cells for
D19 Positive Acute

Lymphoblastic Leukemia

Acute Lymphobiastic Leukemia, in
Relapse | Acute Lymphoblastic Leukermia Not
Having Achieved Remission| Acute
tymphoblastic Levkernia, Adult

httgs://ClinicalTrials.gov/show/NCTCA505666

NCTO4762485

Humanized CD7 CART-
cell Therapy for r/v CO7+
Acute Leukemia

T Lyrnphoblastic Leukemia/Lymphoma | Mixed
Phenotype Acute Leukemis | Acute Myeloid
Leukemia

: Humanized CD7
CAR-Tcells

httgs://ClinicalTrials.gov/show/NCT0A762485

NCT04385173

Pitot Study of 87-H3 CAR-
Tin Treating Patients
With Recurrent and
Refractory Glioblastoma

Recurrent Gliohlastoima { Refractory
Gliohlastoma

Drug: B7-H3 CAR-T| Drug:
Temozolomide

https://ClinicalTrials.gov/show/NCTC4385173

Donor-derived Arti-
CO123-CARY Cels for
Recurred AML After Allo-
HSCT

Adudt Acste Myeloid Leskemis

COI23CAR-
e ba-EiGkRE-

https://ClinicalTrials. gov/show/NCT02114570

NCTQ3240328

The £ffact

Antigen Receptor {CAR)-T

of Chimeric

Cell Therapy on the
Reconstitution of HiV-
specific immune Function

HIV/AIDS

=

Binlogical: CAR-T cells

httgs://ClinicalTrials.gov/show/NCT03240328
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NCT04150497

Phase 1 Study of UCART22
in Patients With Relapsed
ractory CD22+ 8-cell

or
Acute Lymphoblastic
Leukemia (BALLI-01)

B-cell Acute Lymphoblastic Leukemia

Biological: UCART2Z

hittps://ClintcalTrisls.gov/show/NCT04 150497

NCTO3190278

Study Evalusting Safety
ang Efficacy of UCART123
in Patients With
Relapsed/ Refractory
Acute Myeloid Leukemia

Relapsed/Refractory Acute Myeloid Leukernia

Biological: UCART123v1.2

https.//ClinicalTrials. gov/show/NCTO3190278

NCT04203458

The Mechaniam of
Enharnicing the Anti-tumaor
Effects of CAR-Ton PC by
Gut Microbiota
Regilation

Pancreatic Cancer}Gut Microbicta | CAR-T

https://CiinicalTrials.gov/show/NCT04203459

NCT03262298

Anti-CD22 CAR-T Cell
Therapy Targeting B Cell
Matignancies

Leukemia|Lymphoma

Binlogical: Anti-CD22-CAR-
transduced T celis

https://ClinicalTrials.gov/show/NCTC3262298
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NCTO2761915

A Cancer Research UK
Triat of Anti-GD2 T-calls
{1RG-CART}

Reiapsed or Refraciory Neuroblastoma

Genetic: 1RG-CART/mA2
{Bose Level 1) {Genetic:
1RG-CART/m"2{Dose
Level 2} [Genet
CART/mA2 (Dose Level
3}| Genetic: 3RG-
CART/m”2 {Dose Level

4} | Drug:
Cyclophosphamide | Drug:
Fludarabine i Genetic: 1RG-

CART/m~Z {Bose Level 5}

hitps://ClinicaiTrials.gov/show/NCT02761915

NCT03275493

Humanized CB13 CAR-T
Cells With CRS

Supprs
for rfy COL9+ Acute

sion Technclogy

Lymphcblastic Leukernia

Acute Lymphoblastic Leukermia | (D13

Positive | Relapse | Refractory

Binlogical: Humanized
CBLGCAR-T

cells | Biological:
Humanized CD13 CAR-T
cells with CRS suporession
technology

gov/show/NCTO3275493

hittps://ClintcalTris

NCTO3298328

D13 CARand PD-1
Knockout Engineered T
Cells for CD12 Positive
Malignant B-cell Derived
Leukemia and Lymphoma

Acute Lymphoblastic Leukernia | Burkitt
iymphems

Biolugical: D19 CAR and
PD-1 knock out

engineers

cells | Biological: CD12 CAR
T-cells

https://CiinicalTrials.gov/show/NCT03258828

NCTOZ844052

Filot Study of Autelogous
Anti-EGFRvill CAR T Celis
in Recurrent Glloblastoms

Multiforme

Glioblastoma Multiforme

Biologics): anti-EGFRv
CART cells{Drug:
cyclaphosphamide | Drug:
Fludsrasbine

https://ClinicalTrials.gov/show/NCTG2844052

Anti-CD1S/RCMA
Bispecific CAR-T Cell
Therapy for R/R MM

Muttiple Myeloma in Relapse | Mubtiple
Myeloma Progression

Biological: anti-
CP18/3CMA CAR-T
celis{Drug:
Fludarabine | Drug:
Cyclophosphamide

https://ClinicalTriats.gov/show/NCT03 706547

030002

PO-1 Antibody Expressing
CART Celis for Mesothelin
Positive Advanced
Matignancies

Solid Tumer, Adult|Advanced Cancer

Biolegical: PD-1 antibody
expressing mesothelin

specific CAR-T cells

httgs://ClinicalTrials.gov/show/NCT02030002

Anti-CLiL CAR T-cel
TherapyinC
Relapsed/Refractory
Acute

L1 Positive

fyeloid Leukemia

NCTD4824984 {ANML) Acute Mysloid Leukemia Binlogical: anti-CLLL CART {hitps://TlinicaiTrials.gov/show/NCTO4884984
Allogensic CART-33 for
Relapsed/Retractory Biolegical: aliogeneic CART-

NCT02799680 CD33+ AML Relapsed and/or Refractory CD33+ AML https://CiinicalTrials.govishow/NCT02 79958
Allcgeneic CART-19 for
Eiderty
Relapsed/Reiractory Biological: slfogeneic CART-

NCTO2799550 CO19+ AlL Leukernia 1s https.//ClinicalTrials.gov/show/NCT02799550
Phase ! Study of
UCARTY123 in Patient With
Adverse Genetic Risk

NCT04106076 Acute Myeloid Leukemia JAcute Myelnid Leukaemia Biological: UCART123 https.//ClinicalTrials.gov/show/NCTC4 106076
Autologous huMNC2- Biolegical: huMNC2Z-CAR44
CARAA T Cells for Breast CAR T cells | Biological:
Cancer Targeting Cleaved HuMNC2-CARGE CAR T

NCT04020575 Form of MUCI {MUCI*)  {Metastatic Breast Cancer cells @ RP2D https.//ClinicalTrials.gov/show/NCT04020575

1321273
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C51-CART Therapy
following Chemctherapy Procedure: CSL-CAR Y
ith Therspy | Drug:
Retapsed or Refractory Cyclophesphamide | Drug:
283 Positive Multiple Recurrent Plasma Celt Myeloma | Refractory Fludarabine | Procedure:

Myeloma

Plasma Cell Myeloma

Leukapheresis

https://CinicalTrials.gov/show/NCT03 710421

CART-127 Cellin CD19
Positive Relapsed or
Refractory Acute Myeloid

NCT03896854 Leukemia (AWML}

Acute Myeloid Leukemia

Biological: CART-15

https.//ClinicalTrials.gov/show/NCT03896854

Safety and

Speciticity CD19 and CD22
CAR-T Cell
Immunotherapy in B/R
Acute B Lymphobiastic

NCT04094

el
(%3
(41

Leukemia

Refractory B Acute Lymphoebisstic
Leukemia | Relapse B Acute Lympheblastic
Leukemia

Drusg: Dual Specificity
CD1%and CD22 CAR-T Cell
Immunctherapy

https://CiinicalTrials.gov/show/NCT04094756

T Cells Expressing a Fully-
Higrman Anti-C330
Chimeric Anti

Receptor for Treating
COA0-Exprassing
Lymphomas

Lymphoima, Large:

-Associated T-Cell
e B-Cell,
Diffuse | Lymphoma, Extranodsl NK-T-

Anaplasitc|Enterog

Ltymphoma | Lymphoma, |

Cell| Lymphoma, T-Cell, Peripheral

Biological: Anti-CD30-CAR
T celis| Drug:
Cyclophosphamide | Drug:
Fludarabine

hitps://ClinicalTrials.gov/show/NCTO3049449

AStudy of ASCT Bridging
CART Cell Therapy in
Retapsed/Refractory B-
NCT4923789 i

yinohoama

Relapsed Mon Hodgkin Lymphoms | Refractory

Non- Hodgkin Lymphoma

httgs://ClinicalTrials.gov/show/NCTCAS23789

o 02 CART Celis for
Patients With GD2-
expressing Brain Tumaers

NCT04095797 {GAIL-B)

Biffuse ntrinsic Pontine Glioma | High Grade
Glioma | Embryonal Tumor | Ependymal Tumer

Genetic: {C7R}-GD2.CART
cellziDry

ug:
Cyclophosphamide | Drug:
Fludiarabine

https://CiinicalTrials.gov/show/NCT04098757

Study of CRISPR-CasG
Mediated PD-1 and TCR
Gene-knocked Qut
Mescthelin-directed CAR-
T Cells in Patients With
NMesotheiin Positive

NCTO3545815 Multiple Solid Turmors.

Solid Tumor, Adult

Biological: anti-mesothelin

https:/fCinicalTrisls. gov/show/NCTD3545815

Study of alloCART-19 Cell
Therapy in Pediatric
Pstients With
Relapsed/Refractory B-
Cell Acute Lymgheblastic

Genetic: alloCART-
19| Drug:
Cyclophesphamide | Drug:

NCT043.73988 Leskemis ALL, Childhood 8-Cail Fludsrabine https://ClinicalTrials.gov/show/NCTG4173988
Bizdogical: Autologous Anti
CBL9CAR-4-183-CD3zeta-
EGFRE-expressing
CD3+/CD8+ Contrat
Lymphama, Mot femory T-lymphooytes
Ctherwise Specified | Recurrent Diffuse Large {iCARD1I4| Drug:
B-Cell Lymphoma | Recurvent Primary Cyclophosphamide | Biolegi
tinal {Thymic) Large 3-Cell cal: Durvalumab | Drug:
JCARD14 and Durvalumab {Lymphora {Refractery Diffuse Large B-Celi Fludarabine
i Treating Patients With {Lymphoma [Refractory High Grade B-Cell Phosphate| Qther:
Relapsed or Refractory B- {Lymphoma With MYC, 2, and BCLB Laboratory Bicmarksr
cell Non-Hodgkin Rearrangements | Refractory Primary Analysis| Other:
NCTO2706405 Lymphoma Medissting] (Thyrmic) Large B-Cell Lyinphoma  {Pharmacological Study https://ClinicalTrials.gov/show/NCTG2 706405
£519 CAR-T Cell Therapy
for Relapsed/Refractory B-
cell Lymmphoma and B-cell
Acute Lymphoblastic B Cell Lymphoma| B-celt Acute tymphoblastic  {Binlogical: Anti-CD19 CAR-
NCT03854994 Levkemia Leukemia T Cells Injection https://ClinicalTrials.gov/show/NCTC3854994
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NCTO2842138

Autologous CDIQCART
Cellsin Rela

Refractory B-cell
Lymphoma

B-cell Lymphoms

: autelogous anti-
CD12 CAR T celis

httgs://ClinicalTrials.gov/show/NCTO2842 138

NCTT

1473496

CAR-T Celis Therapy in
Relapsed/Refractory
Multiple Myeloma

Relapsed/Refractory Multinle Myeloma{MiM}

Bioiogical: CART therapy in
Refapsed/Refractory
smuitiple myeloma

https://ClinicalTrials.gov/show/NCTG3473496

Apnti-mesothelin CART
Cells for Patients With
Recurrent or Metastatic

Malignant Tumors

Mesothelin Positive Tumaors

Biological: anti-mesothelin
CAR Tcelis

hittps://ClintcalTrisls.gov/show/NCTH

intracerebral BEGFR-vil
CAR-T Cells for Recurrent
GBM

Recurrent Gliohlastoma {Recurrent
Gliosarcoma

Biological: EGFRuII-CARs

hitps://ClinicaiTrals.gov/show/NCT03 283532

NCTQ413432

Study of P0-1 inhibiters
After COI0.CART Cell

Therapyin

Relapsed/Retractory
Hedgkin Lymphoma

Relapsed Hedgkin Lymphoma | Refractory
Hodgkin Lymphoms

Bizlogical:
Nivoiumab | Biological:
Fembrolizurmakb

https://ClinicalTrials.gov/show/NCTC4134325

NCT024351988

Evaluation of CARIS T-

cells as an Optimal Bridge
to Allogeneic

Transplarntation

Diffuse Large B-Cell Lymphoma

Procedure:
Leukapheresis{Drug:
Cyclophosphamide | Drug:
Fludarabine | Biological:
CARIST-Cells

hittps://ClintcalTrisls.gov/show/NCT02433.988

NCTO2334262

Gene Therapy for B-Cell
Non-Hodgkin Lymphorna
Using CD19 CAR Gene
Transduced T

Lymphocytes

Relapsed or Refractory B-Cell Non-Hoedgkin
Lymohoms

Drug: Cycloghosphamide
ar Bendamustine |Genetic:
Dose Level -1| Genetic:
Dose Level 1|Genetic:
Dose Level 2| Genetic:
Dose Level 3

https://CinicalTrials.gov/show/NCT02 134282

C7R-G02 CARY Celis for
Patients With Relapsed or

Re
Neurckisstoms and Other

fractory

GD2 Positive Cancers

Relapsed Neuroblastoma | Refractory

Neurohiastoma | Relapsed
Csteosarcoma | Relapsed Ewing
Sarcoima | Relapsed

Rhakdomycsarcorma | Uveal

Genetic: C7R-GD2.CART

Dirug:

Cycloghosphamide | Drug:

NCT0D3635632 {GAIL-N) Meianoma | Phyliodes Breast Tumor Fludarabine httgs://ClinicalTrials.gov/show/NCT03635532
CART1Sin Adult Patients
With Minimal Res
Disegse During Upfront

NCTD2935543 Treatment for ALL Leukemia, Acute Lymphoblastic Binlogical: CART 19 httgs://ClinicalTrials.gov/show/NCTC2935543

NCYT04626738

CAR-T Cells in Treating
Patients With Relspsed or
Refractory NHL

Refractery indolent Adult Non-Hedgkin
Lymiphorma

Drisg: COL9 CAR-TIDrug:
CE AR-THDrug:
CD3I%+CD22 CAR-T| Drug:
Fludssasbine | Dvug:
Cyclophosphamide

hitps://ClinicalTrials gov/show/NCTC4526 733

NCT02650414

CO22 Redirected
Autologous T Celis for ALL

3 Cell Leukemias| & Cell Lymphomas

Biological: CART22 cells
transduced with a
lentivdral vector 1o express
anti-CD22 scfy TERz:AIBB

https:/fCinicalTrisls.gov/show/NCTD2680414

NCTO3721068

Study of CAR T-Cells
PWwith -

Targeting the Gi
S+iCaspase® for
Relapsed/Refractory
Neurobiastoma or
Relapsed/Retractory
Qstecsarcoma

Neurobiastoma | Osteosarcoma

HO.GD2.CARIL-
35 T-cells | Drug:

Biologic

Cyclophesphamide | Drug:
Fludsrabine

https://CiinicalTrials.gov/show/NCT03721068

1347273
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Exploratory Study of €519
targeted Chimeric Antigen
Receptor T Celis{B2016) | Diffuse Large B Celt Lymphoma | High-grade B-
for Relapsed and cell Lymphoma| Transformed
Refractory B-cell Lymphoma | Primary Mediastinal Large B Cell
NCE4067414 Lymphoma Lymphoms Biological: BZ013 https://ClinicalTrials.gov/show/NCTGA06 7414
CD18-divected CAR T Cells
Therapyin
Relapsed/Refractory B Bioiogical: CD19-directed
NCTO2537977 Cell Malignancy Leukerria | Lymphoma CAR-Tcalls https.//ClinicalTrials.gov/show/NCT02537977

NCTO3602357

Studdy of CAR-T Cells
Expressing C230 and
CCRA for r/r CD30+ Hland
CTCL

Lymphoma | imimune System

Diseases | lrounoproliferative

Discrders | Lymphatic

Diseases | Lymphoproliferative

Bisorders | Neoplasms | Ciitanecus
Lymphoma|Cutaneous Anaplastic Large Cell
Lyrnphoma | Mycosis Fungoides | Sezary
Syndrome | Lymphomatoid

Paputosts{ Cutaneous T Cell Lymphomas | Gray
Zons Lymphoma

Binlogical:

ATLCAR CR38.CCRE

cells | Biological:
ALTCAR.CO30 calis| Drug:
Bendamustine} Drug:
Fludarabine

hittps://ClintcalTrisls.gov/show/NCTO3602157

NCTD4282220

Anti-CD19 CAR in
PiggyBac Transpeson-
Engineered T Cells for
Relapsed/Refractory 8-
cell Lymphoma or B-cell
Acute Lymphoblastic
Leukemia

B

8 Cell Lymphor
Leukemia

-cell Acute Lympheblastic

T Celis Injection

httgs://ClinicalTrials.gov/show/NCT4289220

NCYT04700313

CAR-T €D19/CD20 for
Patients With Advanced
CD19/CD20+ 8 Ca
Recurrent or Refr
=]

falignancies

Hernatot

CAR

Drug: CD19/CD20 CAR-T

celt infusion

htips://ClinicaiTrials gov/show/NCT047003183

Evaluating immunclogical
Pararmeters,
Neurocognitive Changes,
Activity Levels, and
Driving Fitness in Patients
Undergeing CTAR-T Cell

Therany

Hematologic Necplasms

https://ClinicalTrials.gov/show/NCTC4275154

Modified lmmune Cells
{CD12 CAR T Cells) and

b for the
Treatment of Relapsed or
Refractory Mantle Celi

Acalabruti

Recurrent Mantle Cell Lymphormai Refractory

Drug:
Acaiabrutinib | Biclogical:
CDIGCAR-CO2E-Ch3zeta-

EGFRt-exgressing Tn/rem-

NCT04484012 Lymphoma Mantle Cell Lymphoma enriched T-lymphooytes  {https://ClinicalTrials.gov/show/NCT04484012
A Phase 1 Study
Eusluating Safety snd
Efficacy of C-CARC1L
Treatment in DLBCL

NCTO2976857 Subjects Refractory Diffuse Large B-Cell Lymphoma Biological: C-CAR-011 https://CiinicalTrials.gov/show/NCT02976857
CAR-T Cell
lmwnunotherapy in MUCL  {Malignant Glioma of Brain|Colorectal Biological: anti-MUCY CAR-

NCTO2617334 Positive Salid Tumaor Carcinoma | Gastric Carcinoma Teells hittps://ClintcalTrisls.gov/show/NCTO2617134

NCY03472457

CAR-T Cells Therapy in
Relapsed/Retractory
Acute Myeloid Leukemia

Relapsed/Refractary Acute Myeloid

Leukemia{AML}

Bizlogical: CART therapy in
Aciite myeloid
leukemia{ AMIL)

https:/fCinicalTrisls.gov/show/NCITD3473457

NCT04146051

Descartes-08 CAR-Y Cells
in Generalized

fivasthenia Gravis {MG}

Myasthenia Gravis, Generalized

Drug: Descartes-08

httgs://ClinicalTrials.gov/show/NCTC4146051
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NCTO2B51583

Study Evaluating the

Ficacy and Safety of
3

PCAR-019 in CL
Po Relapsed or
Refractory Leukemis and

Lymphoma

Acute Lymphooytic Leukemia | Chrenic
Lymphocytic Leukemia| Follicular
Lymphoma | Mantle Cell Lymphoma | 8-cell
Prolymphocytic Leukemia | Diffuse Large Cell
Lymphorma

Biological: PCAR-C1Y {anti-
CD1S CAR-T cells}

https:/fCinicalTrisls.gov/show/NCTD285 1,588

NCTO2819583

CAR-Y Cell
mimunctherapy inCD12
Positive Relapsed or
Refractory Leukemis and
Lymphorna

Acute Lymphocytic Leukemis | Chronic
Lymphocytic Leukernia | Follicutar
Lymphoma| Mantle Cell Lymphoma| B-cell

Profymphocytic Levkernia | Diffuse Large Cell

Lymiphorma

Biological: PCAR-C1Y {anti-
CD1S CAR-T cells}

hittps://ClintcalTrisls.gov/show/NCTO2819583

NCTO3304063

Study Evaluating the
Safety, Toterahility, and
tficacy of FLTS CAR-T
AMG 853 in FLY3-positive
Relapsad/Refractory AML

Relapsed/Refractory Acute Myeloid Leukernia

Drisg: AMG 553

hittps://ClintcalTrisls.gov/show/NCTO3804068

NCYTO2314621

Engineered
Neurobiastoma Ceilular
rmimunotherapy (ENCIT-
01

Neuwsoblastomas | Ganglioneurcbiastoms

Biological: Patient Gerived
CDA7Lspecific CART cells
expressing EGFRT {2nd
generationT

celiz)| Biolcgical: Patient
Derived CD371 specific
CART
EGFRE {3rd generation T

cells expressing

celis)| Biological: Patient
Derived CD171 specific
CAR T cells expressing
“GFRE {long spscer 2nd

generation T cefis)

hittps://ClintcalTrisls.gov/show/NCT02313.621

NCTO2617198

D4 CAR+ ZFN-modified T

Cells in M1V Therapy

Hiv

Bictogicsh: CD4 CAR+CCRS
ZEN T-cells

httgs://ClinicalTrials.gov/show/NCT0361 7198

NCTOA8A6459

Sequential Infusion of
C019and BCMACAR-T
Cells to imorove PTRIN
Patients with Al

Biatelet Transfusion Refractoriness | Acute
Leskemis in Remission

Biolagical: CAR-T infusion

hitps://ClinicalTrials.gov/show/NCTOAR46439

NCT03030976

A Study of CD19
Redirected Autclogous T
Zells for £D18 Positive

temic lupus
Erythematosus {SLE)

Systemic Lupus Erythematosus (SLE)

Diug:
cyclophosgharmnide | Drug:
arti-CD19-CAR-T cells

httgs://ClinicalTrials.gov/show/NCTC3030976

NCY02672501

A Study to Assess CD1S-
targeted Immunctherapy
T Cells in Patients With
Relapsed or Refractory

CO19+ B L

eukemia

Leukemia, B-Cell

Drug: anti-CD19-CAR-T
cells

https://ClinicalTrials.gov/show/NCTC2572501

Study of CD30 CAR for
Relapsad/Refractory
£330+ HL and CD30+ NHL

Lymphama | Lymphoma, Nen-

n|tmm ystem
Diseases | Immuncproliferative
Disorders | Lymphatic

Diseases | Lymphoprofiferative
Discrders| Meopia

15 | Neoplasms by
Histologic Type

Biological: ATLCAR.C
cells

530

https://CiinicalTrials.gov/show/NCTO2680545

Dose-sscalating Trial With
UniCARO2-T Celis and
PEMA Target Module
{TMIpPSMA) in Patients
VWith Progressive Disease
Aft
Therapy in Cancers With
Positive BSIMA Marker

andard Systemic

Renal Cancer | Transitional Cell Cancer of the
Renal Pelvis and Ureter | Prostate Cancer | Non-

simali Ce

ng Cancer| Braast

Cancer |Colorectal Cancer

Dirug: Cycophosphamide
{Non-1MP) i Dru
Flugarabine {Nen-

IMPY | Drug: Un -T-
PPSMA | Drug: LIniCARGZ-T
(ivP}

https://CiinicalTrials.gov/show/NCT04633148

1367273
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NCT Number Title

Conditions

interventions

URL

Dose-escalating Trish With
UniCARG2-T Celis and
CO123 Target Module
{TM123) in Patients With
Hematologic and

NCIO42302558 Lymphatic Malignancies

Acute Myeloid Leukemia {AML} | B-cell Aciste
Lymphoblastic Leukernia {(b-ALL) | Blastic
tic Cell Neoplasm

Plasmacytoid Dend
{BPDCNY

Drug: Cyclephosphamide
{Nen-1MP) i Drug:
Fludarabine {Non-

IViPY Drug: TM123
{IMP} Drug: UniARO2-T
(inp)

https://ClinicalTrials.gov/show/NCTGA230265%

Genetic: CAR-CDIST

CO19-redirected celisiDr
Autologous Cells {CAR- CD18 Positive Malignant B-celt Leukemia and  {Fludarabine | Drug:
NCTO2933775 CDI8 T Calls) Lymphomas Cyclophesphamide https.//ClinicalTrials.gov/show/NCT02933775
iC9-GD2-CAR-VZV- Genetic: GL2 T
Chis/Refractory or Biotogical: VZV
Metastatic GD2-positive vaccine | Drug:
Sarcoma and Fludarabine | Drug:
NCTQ1953900 Neurcblastoma Osteosarcoma | Neuroblastoma Cyclophosphamide hitps://ClinicaiTrials.gov/show/NCTC 1953900

Administration of T
Lymphocytes for

Prevention of Relapse of

Lymphoimas

Hodgkin Gisease | Lymphoma | Lymphoma,
Non-Hodgkin [ immune System

Diseases | mmunoproliferative

Disorders | Lymphatic

Disezses | Lymphoproiiferative

Disorders| Neoplasms { Neaplasms by
Histologic Type

Drug: ATLCAR.CD3D celis

https://ClinicalTrials.gov/show/NCTG2E63297

A Study of CD18/22 CART
Celie Comnbined With PD-1
¥
Relapsed/Refractory B~
cell Lymphomas

ibitor in

NCTO4535444

felapsed Non Hodgkin Lymphoema | Refractory
Non-Hodgkin Lymphoma

Biological: CR19/22
CART| Drug: Tislelizumab

hitps://ClinicaiTrials.gov/show/NCT0AS39444

RPM CDI9-mbILIS-CAR-T

Cells in Patient With

Advanced Lyrrphoid

3-celt Acute Lymphoblsstic Leukemia | Non-
Hodgki
Hodgkin's Lymphoms Refractory| Primary
Mediastinal Large B Celt Lymphoma | Diffusa

s Lymphoma, Relapsed| Non-

Large 8 Celi Lymphoma |Folficutar
i Lymiphoma | High-

Biological: RPM CD18-

NCTOA844086 Wialignancies grade B-cell Lymphoma mbIL15-CAR-T cells hittps://ClintcalTrisls.gov/show/NCTO4844086
CAR-GPZ3 T Celisin
Patients With Refractory

NCTO3146234 Hepatoceliular Carcinoma {Hepatoceliviar Carcinorma Genetic: CAR-GPCS Teells {https://ClintcaiTrisls.gov/show/NCTO3 146234

Efficacy and Safety of
P21 Treatment in
Patients With r/r D13+ B-
cell Acute Lympheblastic
Leukemia/B Cell

Lymphoma

B-celi Acute Lymphoblastic Leukemia | B-cell

Lyraehoma

Dirug: PZOT CAR-T cells

https://ClinicalTrials.gov/show/NCTG3 281553,

Clinical Study of CAR-
CLDI8T Cells in Patients
With Advanced Gastric

Adenocarcinoma and

Pancre:

NCTO3158818 Adenccarcinoma

Advanced Gastric
Adenocsrcinoms | Pancreatic Adenocarcinoma

Genetic: CAR-CLDIB T
Cells

https:/fCinicalTrisls.gov/show/NCID3 189818

aloSHRIN

- Standard

v Regimen
and lmmunctherapy With
Allcgeneic NKGZ2D-hased
CVAD-101 Chimeric
Antigen Receptor T-celiz

Unresectable Metastatic Colorectal Cancer

Diug: CYAD-103.{ Drug:
FOLFOX| Drug: FOLFIRE

hitps://ClinicalTrials.gov/show/NCTO3632429

Clinicsl Study of CAR-
BCMAT in Patients With
Refractory or R 2
Multiple Myelorma

Refractory or Relapsed Multiple Myeloma

Genetic: CAR-BCMAT
cell

Fludarabine | Drug:
Cyclophosphamide

hitps://ClinicaiTrals.gov/show/NCTO3 716856

1371273
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Title

Conditions

interventions

URL

NCTO2050347

Activsted T Lymphocytes
Expressing CARs, Relapsed
CO194+ Maligrancies Post-
Alle HSCT{CARPASCIO)}

Non-Hodgkin's Lymphams | B-Cell AL E-Cell
CLL

Genetic: ID1
T Celle - dose

hittps://ClintcalTrisls.gov/show/NCTO2050347

NCTO3380033

Clinical Study of CAR-
BCMAT Celis in Patients
With Refractory or
Relapsed Muiltiple
Myeloma

Refractory or Relapsed Multiple Myeloma

Genetic: CAR-BCMAT
celis{Drug:

Fludarabine | Drug:

Cyclophcsphamide

htips://ClinicaiTrials gov/show/NCTO33800383

CARTLY Cells Treatment
of MRD of B Celt
Malignancies and Then
Auto-HSCT

Leukeria, Lymphocytic, Acute, 5-
Celti
Cell] Lymphoma, 8-Cell

Leukermia, Lymphocytic, Chrenic, 8-

rgical: CARYLS cell and

-
¥

https://ClinicalTrials.gov/show/NCTG3E85 786

NCTOL02038

CMV-specific Cytotoxic T
Lymphocytes Expressing
AR Targeting HER2 in
Patients With GBM

Glioblastoma Multiforme {GRM}

https://ClinicalTrials.gov/show/NCTG1.10308%

MT2017-45: CAR-T Cell
Therapy for Heme
Malignancies

Acute Lymphoblastic Leukemis | Large B-ceil

Lyraohoma

ESCARTA| Drug:
Rudarabine 30mg/m2 4
doses | Drug:
Cyclophosghamide 506
mg/m2; 2 doses | Drug:
Fludarsbine 30rmg/m?2 3
doses | Drug:
Cyclophosghamide 500
mg/m2; 3 doses | Drug:
Fludarabine 25mg/m2 3
days|Drug:
Cyciephesphamide 250
mg/m?2; 3 days | Dreg:
Tecartue

hitps://ClinicalTrials.gov/show/NCT03642526

Administration of T
Lymphocytes for
Hodgkin's Lymphams and
Nen-Hodgkin's Lymphoma
{CART CD30}

Norn-Hedgkin's Lyrmphoma | Hedgkin's
Lymphoma

Drug: CAR.CDINOT cells

httgs://ClinicalTrials.gov/show/NCTC1316146

NCTO2081937

CART-12 Immunctherapy
in Mantle Cell Lymphoma

Hematopoietic/Lymphoid Cancer [Non-
hodgkin Lymphoma, B Cell | Mantie Celi
Lymphema

Biolcgical: anti-CD19-CAR

vector-transduced 7 ceils

https://CiinicalTrials.gov/show/NCT02081937

NCT049233893

A Study of Bortezomib,
Lenslidomide and
Dexamethssone (VRd)
Followed by Citta-cel, a
CAR-Y Therapy Directed
Against BCMA Versus VRd
Feliowed by Lenalidomide
and Dexamethasone {Rd)
Therapy in Participants
With Newly Diagnosed
Multiple Myeloma for
Whom AS5CT is Not

Pianned as initia! Therapy

Multiple Myeloma

Drug: Bortezomib | Orug:
Dexamethasone | Drug:
Lenalidomide | Drug: Cilts-
cel| Drug:
Cycdophosphamide | Drug:
Fludarabine

https://ClinicalTrials.gov/show/NCT04923893

NCY04257375

CAR-T CD19 for Acute
Myelogenecus Leukemia
VWith t 8:21 and CD19

Expression

Acute Myeloid Leukemia

Biological: CAR-T (DG

hittps://ClintcalTrisls.gov/show/NCT0425 7175
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URL

A Study Comparing JNi-
58284528, a CAR-T
Therapy Directed Against

B-cell Maturation Antigen
{BCMA), Versus
Pomalidomide,
Bortezomib and
Dexamethasone (Pvd) or
Daratumuimaly,
Pomalidomide and
Dexamethasone {0Pd] in
Participants With
Relapsed and

fidomide
Multipie Myeloma

Len ~Refractory

NCTOA381827

Multinie Myeloma

Drug: INJ-68284528 | Drug:
Fomaslidomid

iDrug:
Bortezomit | Drug:
Dexamethasone | Drig:
Darstumumab

https://CiinicalTrials.gov/show/NCTOA18182 7

BCMA-divected CAR-T Cell
Therapy in Aduft Patients
With Relapsed and/or
Refractory Multiple

NCY04318327 Myeloma

Multiole Myeloma

Biological: PHESSS

hittps://ClintcalTrials gov/show/NCT04318327

Autologous CD22CART
Cells in Adult

5w/
Reaurrent or Refractory B

Cell Malignancies

B-ALL|B-cell Non Hadgkin Lymphoma | DUBCL

Drug: Fludarabine | Drug:
Cyclophosphamide | Drug:
D22 CAR

https:/fCinicalTrials gov/show/NCTC 4088850

GD2 CAR T Cells in Diffuse
Intrinsic Pontine
Gliomas{DIPG) & Spinat
Diffuse Midline

NCT04196413 Gliomai DMG}

Glioma of Spinal Cord | Gliomas of Brainstem

Drug: GD2CART
cellsiDrug:
Fludarabine | Drug:
Cyclopghosphamide

hitps://ClinicalTrisls gov/show/NCTO4 196413

e

22-CART Cells in
Children and Youing
Adults With B Cell
Malignarncies

3 Cell Lymphoma| Acute Lymphoblastic

Levkemia, Pediatric | Lymphoms

Drug: Fludarabine |
Cyclophosphamide | Dreg:

Autologous C

https:/fCinicalTrials gov/show/NCTC4088864

Acalabrutinib snd Anti-
D19 CAR T-cell Therapy
for the Treatment of B-

cell Lymphoma

B-Cell Non-Hodgkin Lymphoma | Diffuse Large
B-Cell Lymphoma, Not Otherwise

Specitied | High Grade B-Cell

Lymphoma | Primary Mediastinal {Thymic}
Large B-Cell Lymphoma | Transformed
Falliculsr Lymphomas to Diffuse Large B-Cell

yraghoma

Dyug:
Acalabrutinib | Biological:
Axicabtagene Ciloleucel

httgs://CiinicalTrials.gov/show/NCT04 257578

BOMA Chimeric Antigen
Receptor Expressing T

Biological: Anti-BCMA CARH
Tcelis| Drug:
Fludarabine | Drug:

NCTO3093158 Zells in Muitiple Mveloma {Multiple Myeloma Cydophesphamide https://ClinicalTrials.gov/show/NCTG3083 168
CD19.CAR Allogeneic NKT  {Refractery B-Celt Non-Hedgkin
for Patients With Lymphoma| Refractory B-Cell Small Genetic: CD19.CAR-aNKT
Relapsed or Refractory B- {Lymgphocoytic Lymphoma | Refapsed Adult celis| Drug:
Call Malignancies ALiL{Relapsed CLL|Refapsad Mon Hodgkin Cyclophesphamide | Drug:
NCTO3774654 {ANCHOR} Lymphoma Fludsrabine https://TlinicalTrials.gov/show/NCT03774554

WCMIA Chimeric Antigen
Receptor Expressing T
Cells Therapy for
Relspsed/Refractory
Multiple Myelorma

pMuitinle Myeloma

Biological: Anti-BCVA CAR-
Teeliz{Drug:

Fludarabine | Drug:
Cycloghosphamide | Drug:
Immune inhibitors

hitps://Clinicalriats.gov/show/NCT03943472

D30 CAR for
Relapsed/Retractory

NCT04083495 CO30+ ¥ Cell Lymphoma

Peripheral T Celf Lymphoma

Bendamustine] Drug:

Fludarabine | Drug:
Cyclophosphamide

hitps://ClinicaiTrials.gov/show/NCTC4083455
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NCT Number Title Conditions interventions URL
gle-center Chinical
Study to Evaluate the
Safety, Tolersbility, snd
fficacy of LCAR-LIOD Celi
Fermuiaticns Targeting
D18 and CO22in
Patients ‘With CD19-
ang/or CO22-Positive Drug: Dual Spe
Relapsed/Refractory B~ CDi%and CD
NCT03593109 cell Lymphoma Lymphoma, B-Cell Immunctherapy hittps://ClintcalTrisls.gov/show/NCTO3593108
BOMA Targeted CART
Cells With or Without Biological: EGFRY,
Lenaslidemide for the 4188z CART e
Treatment of Multipie Cyclophespharmide| Drug
NCTO3070327 Myeloma Multinle Myeloma Lenalidemide. https.//ClinicalTrials.gov/show/NCT03070327
A Phasa 1 Study of CD22-
CAR T el immunotherapy £ s Patieni-derived
for CD22+ Leukemia and o specific CAR T-cells
NCTO3244306 Lymphoma Leukerria aisc expressing an EGFRY  {htips://ClinicalTrials.gov/show/NCT03244306
¥LCARTOOT Yreatment in
Relapsed/Refractory/High-
risk B-czH Malignancy Biological: chimeric
NCT035398176 Suhjects Lymphoma, B-Cell|Leukemia, B-celi antigen receptor Teells https://ClinicalTrials.gov/show/NCTC3598179
Anti-CD22 Chimeric

NCYT0A007978

Antigen Receptor (CAR}-
fedifizd T Cell Therapy
far Relapsed Refractory B-
cell Mislignsncies

3 {Zell Lymphomai Acute Lymphoblastic
Leukernia

Genetic: Third generation
CAR-Tcells

https:/fCinicalTrisls.gov/show/NCTD4R0 7978

NCT04034446

C18-CP22 Chimeric
Antigen Receptor T{CAR-
T) Celtfor Treatmentof 8
Cell Acute Lympghoblastic
Leukemia (B-ALL}

Relapsedor Refractory 8 Cell Acute
Lymphoblastic Leukemia

Biological: CD19-CD22 CAR-
Teells

https.//ClinicalTrials.gov/show/NCT04034446

NCT045 12431

Alinical Research of CAR
T Cells Targeting CEA
Positive Colorects! Cancer
{CRC)

Stage Hi Colorectal Cancer | Colarectal Cancer

Liver Metastasis

Biological: Anti-CEA-CAR T

hittps://ClintcalTrisls.gov/show/NCT04513431

Safety and £ff

| AN Drug: IM23 httgs://ClinicalTrials.gov/show/NCT03585517
Irmunetherapy With
CD19 CAR T-callsfor B-
NCTO4100187 Cell Lymphoma Lymphorma Biological: Anti-CD19-CAR  {https.//ClinicaiTrialz.gov/show/NCT04100187
Safety Study of Anti
LewisY Chirneric Antigen
Receptor in Myeloma,
Acute Myeloid Leukemia
or Myelodysplastic Muttinle Myeloma |Acute Myeloid
NCTD1716354 Syndrome Leukaemia | Myelodysplastic Syndrome httgs://ClinicalTrials.gov/show/NCT0L 71

NCTOZ386118

Pitot Study of T-APCs
Following CAR T Cell
mimunctherapy for
<194 Leukemia

B339+ Acute Leukemia

Biological: T-celt Antigen
Presenting Cells
expressing truncated C019
{T-APZ)

https://CinicalTrials.gov/show/NCT03 186118

NCT03915184

Clinical Trial to Evaluate
CT0E3 in Patieats With
Retapsedand/or
Refractory Multiple
Myeloma {LUMMICAR
STUDY 2}

Multiple Myeloma

Binlogical: CT053

httgs://ClinicalTrials.gov/show/NCT03915184

14G/273
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NCT Number Title Conditions interventions URL
Study tvasluating the
Safety and Efficacy of
JCARKMIZS in Subjects
With Relapsed and/or Biological:
Refractory Mukiple JCARH125]Biolo;
NCTO3430011 Myeloma Multiple Myeloma JCARMIZS + anakinra https://CiinicalTrials.gov/show/NCT03430012
Safety and Activity Study
of HER2-Targeted Gual
Switch CAR-T Cells {BPX-  {HER-Z Gene Amplificstion | HER2-positive
603} in Subjects With Gastric Cancer | HER2-positive Breast Biological: chimeric
HER2-Positive Solid Cancer | HER-2 Protein Overexpression|Solid  {antigenreceptor {AR} T
NCIO465045 L Tumars Tumor, Aduit celi therapy https://CinicalTrials.gov/show/NCTCAES D451
“DAG-Positive Neoplsstic Cells
Present | Recurrent Aduit Acute Lymphcebiastic
l.eukemia | Recurrent Chranic Lymphocytic
Leukemis | Recurrent Diffuse Large 3-Cell
Lympho! current Mantle Cell
lymphoma | Recurrent Non-Hodgkin
Lyrrhoima | Recurrent Small Lymphocoytic
Lymphoma | Refractory Acute Lymphoblastic
Lshoratory Trested ¥ eukemia | Refractory Chronic Lymphocytic
Cells in Treating Leukemis | Refractory Diffuse Large B-Cell seical: Autologous Anti-
Patients With Relapsed  {LymphomaiRefractory Mantle Celt CDA9CAR-4-1RB-CD3zeta-
or Refractory Chronic |.ymphoma | Refractery Non-Hodgkin - GFRi-expressing T
Lymphocytic Leukemia, [LymphomaiRefractory Small Lymphocytic LymphocytesiOther:
Mon-Hodgkin Lymphoma Laboratory Biomarker
NCTO1SA5617  (hyimphoma, or Acute Anatysis https.//ClinicalTrials. gov/show/NCTO1865617

Treatrment of
Refractory/Relapsed Non-
Hodgkin Lymphoma With
CO19-TriCART Celt

rapy

Non-hodgkin Lyrmphoma,B Cell

Giological: €D

hitps://Clinical Trials. gov/show/NCTO3 72

Treatment of
Refractory/Relapsed Non-
Hodgki mphema With
TOCAR-T_CDI13

Celis | Drug: AP1903

NCT03497533 h Non-hodgkin Lymphoma,B Cell Biological: THCAR-T-CDLY  {https://ClinicalTrials. gov/show/NCT03497533
Drug: Fludarabine | Drug:
Cyclophosphamic
Umbilical & Cord Blood Mesna | Biologicat:
{CB) Derived CAR- B-Lymghoid Malignancies|Acute tymphooytic {icn/CAR.19/1L15-
Engineered NK Callsfor B § eukemia | Chronic Lymphocytic Transduced CB-NK o
NCTO3056. Lymphoid Malignandies  jLeukemia | Non-hedgkin Lymphoma ) https://Clinical Trials.gov/show/NCTO3056339

Stiady Bvaluating the
Safety and
Pharmacokinetics of
JCARGLY in B-cell Non-
Hodgkin Lymphoma
{TRANSCEND-NHL-001}
NCT02631044

Non-Hodgkin Lymphoma | Diffuse Large BCel
L ymiphoma | Follicular Lymiphoma | Mantle-celi
Lyrhoma | Primary Mediastinal B-celt
Lymphoma

Biotogical: JCARDL7
{lisocabiagene maraleice!)
single-dose
schedule | Blological:
{CARD17 {lisocabtagene
maraleucel) 2-dose
schedule

hittps//ClinicalTrials. gov/show/NCTO2633044

A Clinical Study of Anti-

C019 Chirmneric Antigen

=ceptor T-Cell injection
119} in the

]

=y

> Z
(g}

; ive Relapsed or
Refractery B Cell
Vialignancies
NCT04011293

Relapsed or Refractery Herratologicat

@ oo

Biological: ON

https.//ClinicalTrials. gov/show/NCT04011293

1417273
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NCT Number Title Conditions intarventions URL
Diug:
Cydlophosghamide | Biolog
T-Cell Therapy for Rreast Cancer | Metastatic HERZ-negative cai: Mesothelin-targeted T
NCT02792114 Advanced Breast Cancer  {Breast celis| Drug: AP1G03 https://ClinicalTrials.gov/show/NCTC2792114

NCE40 77855

B7-H3 CAR-T for
Recurrent or Refractory
Glioblastoma

Recurrent Glioblastoma | Refractory
Glioblastoms

Drug:
Temozolomide | Biolog
B7-H3I CAR-T

https://ClinicalTrials.gov/show/NCTGA07 7856

CAR-T Celf
mmunatharapy for GD2Z

Biological: GD2 CAR-T

NCTO4406610 Positive Glioma Pastients Giioma of Brain|CAR-T el Immunatherapy immunctherapy https://CiinicalTrials.gov/show/NCT04406510
Autcdogous T Cells
Expressing MET sclv ZAR Biological: T celis modified

NCTQ3050356 {RNA CART-CMET) with RNA anti -eMET CAR  hitps://ClinicalTrials. gov/show/NCT03060356

Maiignant Melanoma | Breast Cancer

C019 Redirected
Autologous T Cells for
Hodgkin Lymphoma

Lymphema With no Available

Biotogical: KNA anti-C0A9
CAR T cells

https://CinicalTrials.gov/show/NCTG

NCY02724493

Study Evalusting the
Ficacy and Safety With
CAR-T for Liver Cancer

Liver Neoplasms

EFCAM-
targeted CAR-T cells

Biologica):

https:/fCinicalTrisls. gov/show/NCID2729493

NCT02725125

Study Evalusting the

Efficacy and Safety With

CAR-T for Stomach Cancer

=
&
&
=

Stor ecplasms

Biolmgical: EPCAM-
targeted CAR-T ceils

httgs://ClinicalTrials.gov/show/NCTC2725125

Study Evaluating the

fficacy and Safety With
CAR-T for Recurrent or
Refractory Acute Non ¥

Lymphocyte Leukemia

Leukemia

Biological: CD13-targeted

https:/fCinicalTrisls. gov/show/NCTOS

Quikin CD19-CART in
Patients With r/r B-cell

Biological: CD19-Specific
Chimeric Antigen Recepior

NCTD42134589 Lymphoma B-cell Lymphoma T cells with PD1 knockout {https://ClinicaiTrials.gov/show/NCT04213448
Philadeiphis Chromosome Negative Adult
Brecursor Acute Lymgphoblastic
Leukemiz | Philadelphia Chromosome Pesitive
Adult Precursor Acute Lymphaoblastic
Leukemia | Recurrent Adult Acute
Lymphoblastic Leukemia | Recurrent Adult
Diffuse Large Cell Lymphoms| Recurrent Adult
immunoblastic Large Cell
CO19CART Celis for B Cell {Lymphoma | Recurrent Mantle Cell Biologica): aliogeneic
Malignancies After Lymphoma| Refractory Chronic Lymphooytic ovtomegalovirus-specific
NCTO1475058 Allegensic Transplant Leukermia cytctoxic Tilymphooytes  {htips://ClinicalTrials.gov/show/NCTC 1475058
{O19-targeted CARTCells
T SWCARG2914 %, for Biological: WCARD22
Primary Refractery Diffuse {CD1%-targeted Chimeric
NCTO4812691 Large B Cell Lymphomas  {Diffuse Large B Cell Lymphams Antigen Receptor Cells) https://ClinicalTrials.gov/show/NCT048125691

723882

Study Evaluating the

fiicacy and Safety With
CAR-T for Recurrent or
Refractory Diffuse Large 8
Cell Lymphoma

Lymphoms

sl: CD1%-targeted
CAR-Tcells

httgs://ClinicalTrials.gov/show/NCTO2 728882

NCTOD924326

CART Cell Receptor
lmmunotherapy for
Pstients With B-cell
Lymphoma

Brimary Mediastinal B-celi

Lymphoma | Diffuse, Large B-cell
Lymmphoma | Riffuse Large B-Cell Lymphoma
Transfermed from Follicular

Lymphoma | Mantie Cell

Cyclophosphamic
cal: Anti-cluster of

differentiation 12 {CD19}-
CAR PBL| Drug: Aldesisukin

https:/fCinicalTrisls.gov/show/NCTD0Y24326

1421273
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mimunotherapy With
CD22 CAR T-cels for B-
Zell Lymphoma, ALLang
NCTQ41563575 [N Leukemiallymphoma Binlogical: :Ant-CD22-CAR  {https://Clinicailvisls gov/show/NCTO4 163575

NCT02893383

CARLS Donor
Lymphocytes for Relapsed
CO19+ Malignancies
Following Allogensic
Transplartati

on

C19+ Mslignancies: Relapse Post-sliogeneic
Transplant

Genetic: Infusion of
maodified CARIS T-cells
{4G7-CARD T-celis}

gov/show/NCTO2893183

hittps://ClintcalTris

NCYTO2546738

lmmunctherspy With
CD19 CAR T-cels for 8-
Cell Lyimphoma, ALLsnd

Leukemiallymphoma

Biological: Anti-CD19-CAR

f{CinicalVrisls gov/show/NCTO2546 739

NCT02656147

COXGCARPI

T-celisfor B-
Cell tymgphoma, ALL and

il

Leukemia| Lymphoma

httgs://ClinicalTrials.gov/show/NCT02656147

NCTO3173417

Safety and Efficacy
Evaluation of IM19 CAR-T
Celis {IM19CAR-T)

Leukemia

cycicphosphamide

https://CiinicalTrials.gov/show/NCT03173417

NCTD1886976

Trestmernt of
Chesmotherapy Refractory
Multiple Myesloma by
CART-138

Multiple Myaloraa

Binlogical: CART-138 csils

https://ClinicalTrials.gov/show/NCTO1886976

NCYTO3361748

y and Satety Study

Subjects
VWith Relapsed and
Refractory Multiple
Myelmma

fisitiple Myeloma

Biological: bu2121

https:/fCinicalTrisls. gov/show/NCID3361.748

NCT4026737

Cardiovasculsr Effects of
CART Cell Therany

Leukemia | Lymphorma | Cardistoxicity | Risk

Factor, Cardiovascular | immunotherapy

hitps://ClinicaiTrals.gov/show/NCT04026737

le-Center, Phase |

Clinicat sluate
the Satety, Tolerability,
acy of LCAR-M23,
a CAR-T Cell Therapy
Targeting MSLN in

rudy o £

ai

Patients With Relapsed
and Refractory Epithelial

Owarian Cancer

Epithetial Ovarian Cancer

Biological: LLAR-M23 ¢

https://ClinicalTrials.gov/show/NCTC4562298

intervention of CAR-T
Against Cervies! Cancer

Cervical Cancer

Bictogicasl: Cervical cancer-
specific CAR-T cells

https://CiinicalTrials.gov/show/NCTE3356795

Autotogous T-Cells
&
Generation CAR for
Treatment of T-Celi

essing a Second

Malignancies Expressing

05 Antigen

T-cell Acite Lymphoblastic Lymphoma | T-non-
Hodgkin Lymphoma| T-cell Acute
Lymphoblastic Leukemia

Genetic: Autclegous
CPS5.CAR/282eta CAR T
celis{Drug:
Fludarabine | Drug:
CytoxaniGenetic:

Allogeneic
CIDS.CAR/2820t5 CAR T

https:/fCinicalTrisls.gov/show/NCID3081.910

NCTQ2158714

CART-mesa in Mescthelin
Expressing Cancers

Meta

Adenncarcinoma | Epith

tic Pancreatic {Ductal)
n

{ Cvaria
Cancer |Malignant Epithelial Pleural
Mescthetioma

Biological: CART-meso

https://ClinicalTrials.gov/show/NCTC2159716

CAR-T for B/R B-NHL

felapsed Non Hodgkin Lymphoema | Refractory
Non-Hodgkin LymphomaCAR-T
CD18/C020/CD22/CD30

Biological: CAR-T

httgs://ClinicalTrials.gov/show/NCT0213

NCT03323944

CART Cell
lrmmunotherapy for
Pancreatic Cancer

Pancreatic Cancer | Cancer of the Pancreas

Bioiogical: huCART-rreso

cells

https.//ClinicalTrials.gov/show/NCT03323944
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Lung Adenocsrcinoma [Ovarian
Cancer | Peritoneal Carcinorna | Fallopian Tubs
CART Cellsin Mesothalin {Cancer | Mesotheliomas Binlogical: huCART-meso
NCT0305429% Expressing Cancers Pleura!|Mesothelioma Paritoneum https://ClinicalTrials.gov/show/NCTC3054298
Clinical Study of Anti-ILT3
CAR-T Therapy for R/R
NCT4803929 AML{M4/ME} AME M2 |AML MS Biological: anti-iLT? https://ClinicallTrials.gov/show/NCTGASC3929
Sequential Infuston of
Anti-C219 and Anti-CD20
CAR-T Cells Against Biologics)h: Mixed
Relapsed and Refractory 8- CD19/CD20 CAR-T
NCTD3207172 cell Lymphoma Recurrent or Refractery B Celf Malignancy Transfer hitps://ClinicaiTrials.gov/show/NCT03207178

Oose Exploration Study
IWCARLZG, BOMA-
Targeted ¢ or RRMM

Qt

Sasfety and Efficacy

Biological: JWCARLZS

httgs://ClinicalTrials.gov/show/NCT0AE7 74

Study of Redirected
Autelogous T Cells
ngineered to Contain
Anti-CD 19 Attached to
TCR and 4-1.88 Signaling
Domains in Patients With
Chemactherapy Resistant
or Refractory Acute
Lysnphoblastic Leukemia

Patients With B Cell AL
Refractory, With no Avai
Treatment Cptions

Relapsed or
bile Curative

» CART-19

hittps//ClinicalTrials. gov/show/NCTO2

by

Study of Autclogous T-
cells in Patients With
Metastatic Pancreatic

*

NCTO3

193 Cancer

Pancreatic Cancer

Biotogicsl: CART-meso cells

hitps://Clinical Vrials. gov/show/NCT(

A Study of BCMA-directed
CAR-T Celis Treatment in
Subjects With r/r Muitiple

sveloms
wcromsisass  veiom

Relapsed or Refractory Multiple Myeloma

Biological: C-CARDES

hitps://Clinical Vrials. gov/show/NCTL

NCT04334147

Primary CNS Lyrphoma | Refractory Privrary
CNS Lymphoma |Relapsed Primary NS

Lymphoms

Biological: Tisageniecleucel

httos://Clinical Trials.gov/show/NCT04134117

Decitabine-primed
Tandem CD19/CD2G CAR
TCells Treastment in r/r B-

NCTO4697240 ML

Retapase and Refractory B-cell Non-Hodgkin's
Lymphoma | Decitakine-primed Tandem
DAS/CD20 CAR T Cells

Biolcgical: Decitabine-
primed Tandem CAR19/20
engineered T cells

httos://ClinicalTrials. gov/show//NCT04597940

4 Study of BCMA-directad
CAR-T Cells Treatment in

Subjects With o/r Muiltiple
Nyveloms

e

NCTO2751293

Relapsed or Refractory Multiple Myeloma

-CARUBS

httos://Clinical Trials.gov/show/NCT03751263

Third-Generation CAR-T-
cell Therapy in individusls

NCTOAgE3056  (With Hiv-1 infection

HiV-1

CAR-T cells

httos://Clinical Trials.gov/show/NCTOABE3066

Study of Safety and
cfficacy of BZ01S in {R/R)

Large B-cell Ly ame
NCTOA250324 Large B-cell Lymphoma

Large B-cell Lymphoma

Biological: BZ01S

httos://ClinicalTrials. gov/show/NCT04250324

A Study of CD147-
irargeted CAR-T by Hepatic
Artery infusions for Very
Advanced Hepatoceiiular

NCTO3993743 Carcinoma

Wdvanced Hepatoceliuiar Carcinorsa

COLA7-CART

httos://Clinical Trials.gov/show/NCT03923743
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CDI47-CART O
Patients With Recurrent
NCTDA4045847 fialignant Glioma. Recurrent Glioblastoma|CD147 Positive Biological: CO47-CART hitps://ClinicaiTrals.gov/show/NCT04045847

NCTO4661384

Brain Tumaor-Specific
Immune Celis
{IL13Ralpha2-CART Cells)
for the Treatment of
Leptomeningeal
Glioblastema,
Ependymoma, or
Meduticblastoma

Leptomeninges! Metastases

Biolmgical: (L13Ralgh

specifi
413 B-co-stimulatory CAR
Truncated CD19-

expressing Autologous -

ge-optimized

Lymphocytes

https://ClinicalTrials.gov/show/NCTGAE6 1384

A Study Evsluating Safety
and Efficacy of C-CARGLL

Refractory or Relapsed B-cell Non-Hodgkin

MCT03299738 in Subjects With B-NBL iymohems Biological: C-CARC1L https.//ClinicalTrials.gov/show/NCT03299738
Anti-BCMA or/and Anti-
513 CART Cells
Treatment of Relspsed
NCTO3767725 Multiple Myeloma Multiple Myeloma in Relspse Biological: Treatment hittps://ClintcalTrisls.gov/show/NCTO376 7725
Relapsed/Refractory 8-ceil
Lyrmphomas | Diffuse Large B-Cell Lymphoma
{DLBCL) | Fodlicutar Lyraphoma {(FL) | Chronic
Lymphoocytic Leukemia (€ fAarginal Zone
Lymphoma {MZ1} | Mante Celt Lymphomas
{MCL} | Small Lympheaytic Lymphoma
Lang-term Follow-up {SLLY | Primary Mediasting se B Cell
Study for Patients Treated {Lymgphorma | Transformed Folficutar Cormpination Product:
NCTD4488354 With CLBRCGL CAR-T Lyrmphoma CLBROOL and SWI019 httgs://ClinicalTrials.gov/show/NCTC4488354
LCAR-B28M Cells in
Treating
Relapsed/Reiractory {R/R} Bizlogical: LCAR-B38M
NCTD3090659 fultiple Myeloma Refractory or Relapsed Muiltiple Myeloma CAR-T cell injecticn hitps://ClinicaiTrials.gov/show/NCT03090859
Clinical Trial for the Safety
and Efficacy of Anti-CD7
CAR-T Cell Therapy for
Fatients With Relapsed or
Refractory CD7 Pesitive
NCT04599555 Hematologics! Malignancy {CD7+ Acute Laukemia |CD7+ Lymphoma Biological: anti-CD7 CAR-T {https://ClinicalTrials.gov/show/NCT04599556
AStudy of BCMA/CDL
Disal-Target CAR-T Cell
lrrrennotheragy for Biological: BCMA/CDLG
Relapsed or Refractory duai-target CAR-T cell
NCT04412889 MM Multiple Myeloma immunotherapy https://ClinicalTrials.gov/show/NCT04412889

Study of huCARY1S for
Very High-Risk (VHR]
Subsets of Pediatric B-ALL

Acute tymphoid Leukersia

Biological: huCARTIS

htips://ClinicaiTrials. gov/show/NCTO3792633

NCTO4182581

AStudy of BOMA/CD1Z
Dual-Target CAR-T Cell
Immunctherapy for

Retapsed or Refractory
Muitipie Myeloma

Multiple Myeloma

Biological: BOMA/CDLG
Dual-Target CAR-T

https.//ClinicalTrials.gov/show/NCT04182581

Phase 2 Trial of C319
Redirected Autologous T

Celis

Pediatric and Young Adult Patientswith
Hypodipioid or t{17;1.9) 8-ALL| nfants With
Very High Risk KMTZA 5-ALL|Patients With
Central Nerveus System Relapse Whe Did Not
Receive Cranial Radiation or Bone Marrow
Transplantation

Biological: Murine CARTI®

hitps://ClinicaiTrals.gov/show/NCT04 276870
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Metastatic Castration-resistant Prostate
Safety and Activity Study {Cancer|Metastatic Prostate
of PSCA-Targeted CAR-T  {Cancer| Metastatic Pancrestic Ductal
Cells {BPX-601) in Subjects {Adenccarcinoma | Metastatic Pancreatic
With Selected Advanced {Cancer|Metastatic Pancreatic Biological: BPX-601{ Drug:
NCTO2744287 Selid Tumaors Adenocarcinoma Rimiducid https://CiinicalTrials.gov/show/NCT02 744287
HERZ-positive | Adenocarcinoma | Bile Duct
Cancer| 8fiary Tract Cancer | Rladder
Cancer| 8reast Cancer | Breast
Neopiasm | Carcinoma, Ductal} Carcinoma,
Hepatocelular| Cancer | Lung Cancer, Naon-
Smsh-Celt{Carcinoma, Ovarian
Epitheliat| Carcinorma, Srrall Celt| Carcinoma,
Squamous | Carcinoma, Transitional
Celt| Colorectal Cancer | Esophagogastric
Junction Neoaplasms! inflammatory Breast
cer | Stomach Neoplasms| Malignant
Neoplasims | Ovarian Neoplasms| Pancreatic
Cancer | HER2-positive Solid Tumors | HERZ-
positive Breast Cancer | HERZ-positive Gastric
CAR-macrophages forthe {Cancer|HER-2 Protein Overexprassicn | HER-2
Treatment of HERZ Gene amplification| Prosts Zh]
Overexpressing Solid and Neck Cancer | Endometrial Cancer | Lung
NCTD4650926 Tumors Cancer, Smait Cell Binlogical: {T-0508 httgs://ClinicalTrials.gov/show/NCTC4660929
AStudy of CCT301-53 CAR
T Therapy in Adult
Subjects With Recurrent
ar Refractory Solid Solid Tumer} Soft Tissue Sarcoma |Gastric
NCTO3960050 Tumaors Cancer} Pancreatic Cancer | Bladder Cancer Biological: CCT30159 https://CiinicalTrials.gov/show/NCTE3960060
Clinical Study on the
Efficacy and Safety of ¢
Met/PD-L1 CAR-T Celf
Injection in the Treatment Biolcgical: ¢-Met/PD-11
MCT03672305 of HCC Primary Hepatocelivlar Carcinoma CAR-T cell injection https://ClinicalTrials.gov/show/NCTG3672305
The Safety and Efficacy of Drug:
CART-19 Cells in B-cell Cyclophospharmic
Acute Lymphaoblastic Fludarabine | Biolcgical:
MNCT02924753 Leukemia (B-ALLL B-cail Acute Lymphoblastic Leukemia CART-19 celis https://CiinicalTrials.gov/show/NCT02924753
filot Study of Autologous
T-cells in Patients With
Metastatic Pancreatic T celis| Drug:
NCT02465983 Pancreatic Cancer Cydlophosphamide https://CiinicalTrials.gov/show/NCT02465983
Drug: Chidamide Drug:
Decitabine | Drug:
Tandem CD1S/CD20 CAR Chidamide and
T Cells Plus Epigenetic Decitabing | Biclogical:
Agents in Aggressive r/r B- Decitabine-primed
NHL With Huge Tumor Refractory or Refapsed Aggressive r/r B-NHL  {Tandem CAR1S/20
NCTD4553393 Burden With Huge Tumor Burden engineered T cells httgs://ClinicalTrials.gov/show/NCTC4553393
‘Re-Privaing’ RT After
Incomplete Response to Radization: Focal radiation
NCTO4601831 CAR-Tin R/R NHL Non-Hodgkin Lymphoma therapy (RT) https://CiinicalTrials.gov/show/NCT04601832
Diug: CD198 CAR-T| Drug:
CAR-T for Children With CD22 CAR-T| Drug: £D
Relapsed and Refractory 19422| Drug:
Acute Lymphotiastic Fludarabine | Drug:
NCTO4626755 Leuskemia Childhood Acute Lymphotiastic Leukamia Cyclophesphamide https://ClinicalTrials.gov/show/NCT04826765
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Drug:
Cyclophcspharide | Diug:
Fludarabine
Phosphate | Biclogical:
iL13RalphaZ-specific Hinge-
Gene Modified insnune optimized 4-138-co-
Cells (1L13Ralphaz CAR T stimutatory
Cells) After Conditioning  {Clinical Stage (V Cutaneous Melanomas AICC {CAR/Truncsted CD19-
Regirmen for the vBHILIBZRAZ Positive | Metastatic expressing Autologous
Treatment of Stage WMC or {Melanoma | Cutanecus Melanoma, Stage TN/MEM Cells| Drug:
NCT041.19024 IV Melanoma i Cutaneous Melanoma, Stage 1V Recombinant Interleukin-2 {https://ClinicalTrials.gov/show/NCT04118024

{Zombination Transfer of
1+£D19-TCRz-41BB and
(#CD22-TCRz-418BB CAR-T
Cells for B-cell
Hematologic Malignancy

NCTO2903810

Hematopoietic/Lymphoid Cancer

Biciog
Transfer

httgs://ClinicalTrials.gov/show/NCTC2903810

Safety and Efficacy of

ThisCART12 in Patients

With Refractery or
Relapsed B Cell

NCTD42843¢

Matignancies

B Cefl Malignancy

Bictogical: ThisCART1S
cells

httgs://ClinicalTrials.gov/show/NCT04384393

Efficacy and Safety
Evaluation of BCMA-

NCTO3752541 UCARY

Multiple Myeloma

Biological: BOMA-UCART

hittps://ClintcalTrisls.gov/show/NCTO375 2541

A Clinical Research of CAR

T Cefls Targeting EpCaM

NCYO3012712 Positive Cancer

Colon Cancer | Esophagsal

Carcinoma| Pancrestic Cancer| Prostate

Cancer | Gastric Cancer | Bepat cinoma

Biobogical: CAR-T celf
imimunctherany

hitps://ClinicalTrials gov/show/NCTE3013712

Agsessment of Safety and
EFf

acy of IM12 for

Recurrent or Refractory
{R/R}Y Non-Hoc
Lymphomai{NHL} Patients

NHL

Drug. IM12 CAR-T Cells

https.//ClinicalTrials.gov/show/NCT04440436

A Study of Mesothelin
Redirected Autologous T
Cells for Advanced
Pancreatic Carainoma

706782

Bancreatic Cancer

Dirug: TAl-meso-CART

httgs://ClinicalTrials.gov/show/NCTO2 706782

CAR-T Cells in Trasting
Patients With Relapsed or
Refractory Multiple

Drusg: BCMA CAR-T{ Drug:

Fludarabine | Drug:

NCTO4626752 Myeloima Relapsed or Refractory Multiple Myeioma Cyclophasphamide https://ClinicalTrials.gov/show/NCT04626752
A Phase | Triat of CCT303-
406 i Patients With
Relapsed or Refractory
HERZ Positive Sokid Sobid Tumor | Gastric Cancer | Breast
NCT4511871 Tumars Cancer [Dvarian Cancer| Sarcoma Biolagical: CLT303-406 https://ClinicalTrials.gov/show/NCTOAST 187,

CO19, CAR-m VS
Patients With CD19+ B-
AlLL or NHL Undergaing
Relsted Al
{CARMA)

geneic HECT

Nor-hodgkin Lymphoma | Acste
Lymphoblastic Leukemia

Biological: CD19.CAR-
multivsT for Group

Al Biclogical: CH19.CAR-
multiVST for Group B

httgs://ClinicalTrials.gov/show/NCTO2768310

A Study of GPC3-targsted
T Cells by intratumaor
Injection for Advanced
HCC{GPC3-CART)

Carcinoms, Hegatocellutar

Drug: GPC3-CART celis

httgs://ClinicalTrials.gov/show/NCT02130712

Study on GDZ Positive
Solid Tumors by 4SCAR-

G2

NCT02992210

Sodid Tumor

Genetic: 4SCAR-GD2

https.//ClinicalTrials.gov/show/NCT02992210

A Trial of "Armored" CAR
’ 5 Targeting CO19 For
Patients With Relapsed

{18+ Hematelogic

jes

Maligna

Chronic Lymphooytic Leukemia

{CLL) | Relapsed | Refractory

Biologics!: EGFRY/19-2862/4-
IBBLCART call

https://ClinicalTrials.gov/show/NCTG3085 173
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Anti-GPT3 CaR TViar Genetic: CAR-GPCE T
Recurrent or Refractory Ceils| Drug:
Lung Squamous Cell Fludarabine | Drug:
NCT02876978 Carcinoma Lung Squamous Cell Carcinoma Cyclophosphamide hitps://ClinicaiTrials.gov/show/NCTC2876978
LHGHT-PSMIA-CART in
Treating Patients With
Castrate-Resistant Bicdogical: LIGHT-PSMA-
NCTD4053062 Prostate Cancer Castrate-Resistant Prostate Cancer CART cells httgs://ClinicalTrials.gov/show/NCTCA053062
Safety and Efficacy
Evaluation of CD19- Acite Lymphoblastic Lesikemnia {ALL}| Non
NCTO3229875 UCART Hodgkin Lyrmphioma {MHL) Biological: CO1S-UCART https://CiinicalTrials.gov/show/NCT03229876
A Study to Bvaluate the
Long-term Safety of
Patients With Advanced
Lymphoid Malignancies
Who Have Been
Previcusly Administered Biological: JCART1S follow
NCT027 With UCARTLS Agvanced Lymphoid Malignancies up https:/fCinicalTrisls.gov/show/NCTD2735083

Corapetitive Transter of
1£€D19-TCRZ-CD28 snd
OO D137 CAR-
T Cabls for B-ceft

Hernatopoiet]
Lyrrhohlasti

yeaphoid Cancer | Adult Acute
= Leukemia in Remission | B-celt

Adult Acite Lymphaokdastic Leukemia |{B-celf
Chronic Lymphocytic Leukemia srvent

sdult Diffuse Large Cell Lymphema| Recurrent
(Grade 1 Follicular Lymphoma| Recurrent
Grade 2 Follicutar Lymphoma | Recurrent
Grade 3 Folficular Lymphoma | Recurrent
Mantie Cell Lymphoma| Refractory Chronic
Lyimphocytic Leuskemia | Stage 1 Adult Diffuse
L arge Cell Lymphema{Stag Chronic
Lymphocytic Leukemia [Stage 1 Grade L
Folticular Lymgphoma | Stage 1 Grade 2
Folticuiar Lymphoma i Stage 1! Grade 3
Follicular LymphomaiSta Mantle Celi
Lyimphor iV Adult Diffuse Large Cell

Lyrmphaom iV Chronic Lymphocytic
Leukemiz ge |V Grade 1 Folliculsr

Lymphoma | Stage 1V Grade 2 Follicular
Lymphoma | Stage iV Grade 3 Faollicular
L ymphoma | Stage 'V Mantle Cell Lymphomas

Biotogical: anti-CD19 CAR-
T} Drug: Fludarahine | Drug:

NCTO2685570 Leukemia/Lymphoma Cyvclophosphamide https.//ClinicalTrials. gov/show/NCTO2685570
B-cell Adult Acute Lymphcokbiastic Leukemia | B-
Anti-CD 19 CAR T Infusion  {oell Chronic Lymphooytic Leukemial Adult
Combined With Acute Lymphokdasti kemia in
Alfcganeic Stam Cell ion | Hematepaoietic/Lymphoid iotopical: anti-CN13 CAR-
ransplantation for B-celi  {Cancer| Refractory Chienic Lymphocoytic T Drug: Flue sine | Drug:
NCTO3110640  fLeukemis/Lymphoma Leukemia Cyclophosghamide https://ClinicaiTrials. gov/show/NCTC3 110640
Study of IFN-T+ Combined
With CAR-T Celf Therapy
in Refapsed and
Refractory Acute iCombination Product: iFN-
Lympho?las:m 1+ combined with CAR-T
Leukemiaivs R/R-ALLT % cali therapy
NCT04534634 B-cell Acute Lymphoblastic Leukemia TR httos://ClinicalTrials. gov/show//NTT04534534
Biologicsl: CDAG-
CAR(Mem) T-celis { Drug:
Study of CD19-directed Cyclophospi'?amide {Drug:
Allogeneic Mernory T-cell Fludarabine | Drug:
Therapy fo ncute Lymphoblastic Leukeria, | e
te Lymphoblastic Leukeria, in . el
£y s e RS N 5 CiniMIACS | Procedure:
Relspsed/Refractory Retapse | Acute Lymphoblastic Leukemia, L:?L\;?\oro': Foure
D394 Leukamia SCTOe Sbrie ALL sukspheresis
NCTO4SR1240 i Refractory| Pediatiic ALL https://ClinicalTrials. gov/show/NCT04881240
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CLIC-1801. for the
Trestment of Pati

With Relapsed/Refractory

1319 Paositive
Hernatologic Malignancies

Acute Lymphoblastic Leukemis | Non-

Hodgkin's Lymphoma

Biological: CLIC-1801

https://ClinicalTrials.gov/show/NCTG3 765177

lrrrrunotherapy With
BOMA CAR-T Cells in
Tresting Patieats With
BCMA Pesitive Relapsed

or Refractory Muitiple
Myeloma

Recurrent Plasma Celt Myeloma| Refractory
Plasma Cell Myelcma

Biotog

5

BCMA-CAR-expressing

CD4+/CDE T-lymphooytes

FCARH143 | Drug:
Cyclophosphamic
Fludsrasbine | Other:

Laboratory Bicmarker

{ Drug:

Analysist Procedure:
leukapheresis

sl Autologous Anti-

hitps://ClinicalTrials.gov/show/NCTO3338972

A Study of GPC3
Redirected Autclogous T

NCT02715352 Cells for Advanced HCC Carcinoma, Hepatoceliular Drug: TAGPC3-CART cells {https://ClinicalTrials.gov/show/NCT02715352
Pembrolizumabin
Patients Failing to
Respond to ar Relspsing
After CAR T Cell Therapy  {CD19+ Diffuse Large B-cell
for Relapsed or Refractory {Lymphoemas | Follicular Lymphomas! Mantle

NCTO2650999 Lymphomas Lymphomas Drug: Pembrolizumals https://ClinicalTrials. gov/show/NCTO2650959
CART-19 Post-ASCT for

NCTO2794246 Multiple Mysioma Multiple Myeloma Binlogical: CART-19 celis httgs://ClinicalTrials.gov/show/NCT02724246

NCTO2852704

A Study of MG7

Redirected Autclogous T
Cells for Advancsd MG7
Positiy
Metasta

Liver

{MGT-CART)

Liver Metast

Biological: MG7-CART

https:/fCinicalTrisls.gov/show/NCID2862 704

NCYTO33¢

Anti-CD19 CAR-T Thevapy
Covnbine With H3CT to
Treat MIR0s B-celt
Malignasncies

Acute Lymphoblastic Leukemia | B Cell
Lymiphorma

Genetic: Second
generstion CAR-T

cells | Procedire:
Hematological skem cell
transplantation

https:/fCinicalTrisls.gov/show/NCID3366324

NCT04148430

A Study of Anakinra to
PFrevent or Treat Severe
Side Effects for Patients
Receiving CAR-T Cell
Therapy

3 Cell ALL|B-Cell Lymphoma | 3-cell Mon

skin Lymphoms

Drug: Anskinra

fCHnicaiTvials gov/show/NCT04 148430

Anti-C019 CAR-T Therapy
ST for

Bridging to t
£3019+8-Cel

Matignancies

Acute Lymphoblastic Leukemia | B Cell
Lymphoma

Procedure: Allcgensic
haernatologics! stern cell
transplantation

httgs://ClinicalTrials.gov/show/NCTC3366350

Zeushield Cytotoxic T
Tis) for
Relapsed or Refractory

Lymphocytes {7

Non Smali Cell Lung
Canicer (N3 )

Non-small Cell Lung Cancer

Biologica): Zeushield
Cyrotoxic T lymphooytes

hitps://ClinicalTrials gov/show/NCTE3060343

Activated T-Calis
Expressing 2nd or 3rd
Generation CD19-Specific
4R, Advanced B-Cell

Non-Hodgkin Lymphoma | Chronic

Biolugical: CDI9 CART
Cells{ Drug:

NHL, ALL, and CLL Lymphooytic Levikemia | Acute Lymphocytic Fludarabine | Drug:
NCTO1853631 {SAGAN]} Leukemia Cycdophosphamide https.//ClinicalTrials.gov/show/NCTC1853631
Safety and Efficacy of
CCE301 CAR-T in Aduit
Subjects With Recurrent
or Refractory Stage v Biological: CCT301-
MCT033939836 Renal Celt Carcinoma Renal Cell Carcinoma 38| Biclogical: CCT201-58  {https://ClinicalTrials.gov/show/NCT03383936
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hulCARC14 CAR-T Cells in
Treating Adult Patients
With Relapsed or
Refractory B-Celi Non-
Hodgkin Lymphomas or
Acute Lymphoblastic

NCYO3102971 Leukernia

Recurrent Adult Acute Lymphoklastic

Leukemis | Recurrent B-Cell Non-Hodgkin
Lymphoma | Recurrent Diffuse Large B-Cell
Lymphoma | Recurrent Primary Mediastinal
{Thymic} Large B-Cell Lymyphoma | Refractory
Adult Acute Lympghoblastic

Leukemis | Refractory B-Cell Nen-Hodgkin

Lymphoma | Refractory Diffuse Large B-Cell
Lyrnphoma | Refractery Primary Mediastinal
{Thymic) Large 3-Cell Lymphoma |Recurrent
Transformed Non-Hodgkin

Lymphoma| Recurrent High Grade B-Cell
Lymphoma With MYC, 3CL2, and BJLe
Rearrangernents | Refractory High Grade B-Cell
Lymphoma With MYC, 2, and BCLG
Rearrangements|Recurrent 8 Acute

Lymphoblastic Leukermia | Recurrent Diffuse
Large 8-Cell Lymphoma, Not Otherwise
Specified | Recwrrent High Grade 8-Call
Lymphoma With MYC and BCLZ or BCLG
Rearrangements | Refractory B Acute
Lymphoblastic Leukernia | Refractory Diffuse
Large 8-Cell Lymphoma, Not Otherwise
Specified | Refractory High Grade B-Celi
Lymphoma With MYC and BCLZ or BCLG
Rearrangaments

Biological: Autclogous
Human Anti-CD13CAR-4-
IBB-CD3rets-EGFRE
exprassing CR4+/CDE+T-

tymiphocytes| Drug:
Cyclophesphamide | Drug:
Fludarabine | Cther:
l.abovatory Bissmarker
Anatysis | Procedira:
Leukapheresis{Other:
Pharmacological Study

https:/fCinicalTrisls.gov/show/NCID3 103971

CARY22 Alene orin
Combination With

NCTO2620058 HuCARTLO for ALL

Chemetherapy Resistant Acute Lymphoblastic

Levkemia | Refractory Acute Lymphoblastic

Leukemia

Biological: CARTZ2-€
celdls | Biclogicai: b
Cefle

https://ClinicalTrials.gov/show/NCTO2620058

Study of BiRd Regirmen
Combined With BCMA
CAR T-cell Thevapy in
Newly Diagncsed Multiple

NCTQ4287660 Myeloma (MM} Patients

Multiple Myeloma

Drug: clarithromycin,
lenalidomide,
dexamethssone and
autclogous BCMA-
directed CAR T-cells

https://ClinicalTrials.gov/show/NCTC428 7660

Phase | Study of Anti-
{022 Chimeric Recepteor T
Cells in Patients Wit
Relapsad/Refractory Hairy

NCT04815356 Cell Leukemiz and Variant

Hairy Cell Leukemia | Hairy Cell Leukemia

Biological: CD22CART celt
infusion

https.//ClinicalTrials.gov/show/NCTC4815356

Kappa-CD28T
Lymphocytes, Chrenic
Lymphoeytic Leukemis, B-
cell Lymphoma or
Multiple Myeloma,

NCTO0881520 CHARKALL

Lymphema| Myeloma | Leukemia

Biological: Kappa CD2R 7T
cells

https://CiinicalTrials.gov/show/NCTC0881920

D19 CAR-T Expressing IL7
and CCLLS Combined
With PD1 mAb for
Relapsed or Refractory
Diffuse Large B Call

NCTDA38174% Lymphoma

Diffuse targe B-cell Lymphoma

Biokogicsh: CB19-7A—1¢
CAR-T plus PDI
mcnoclonal antibody

httgs://ClinicalTrials.gov/show/NCTC4381741

BispecificCD19/CD22 CAR
T for Treatrent of
Children and Young

NCT04493573 Adults wWith r/r B-ALL

B-ALL

Drug: CDL9/CD22 CAR-T

hitps://ClinicaiTrials.gov/show/NCT0A439573

Study of Bonor Derived,
Muiti-virus-specific,
Cytotoxic T-Lymiphocytes
for Retapsed/Refractory
Neurcblastema

NCTOA6020L

Neurchlastorma

2 CAR
snodified Tri-virus specific

Biological: GU

cytotoxic t-cells

httgs://ClinicalTrials.gov/show/NCT0 2460902
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NCT Number Title Conditions interventions URL
Adult Acute Myeloid Leukemia in Drug:
Remission | Acute Biphenotypic eyclophosphamide | Biologi

NCTO2158495

Genetically Maodified T-
cedl immunotherapy in
Treating Patients With
Relapsed/Refractory
Acute Myeloid Leukermnia
and Persistent/Recurrent
Biasti
Dendritic Celt Neoplasm

smacytoid

Leukemiz | Early Relapse of Acute Myeloid

Leukemis | Late Relapse of Acute Myeloid
Leskemia| Recurrent Adult Acute Myeloid
Leukemia | Secendary Acute Myeloid
Leukemia | Blastic Plasmacytoid Dendritic Cell
Neoplasm | Acute Myeloid Leukemia | Aduit

Acute Lymiphoblastic Leukemis | intereukin-3
Recepter Subunit Alpha Positive | Minimai
Residual Disease | Refractory Acute Myeloid
Leukemia | Untreated Adult Acute Myeloid
Leukernia

cai: Autologous CD123CAR-
CO28-Chdreta-EGHFRE-
expressing T

Lymiphocytes | Other:

laboratory biomarker
ana

Allogenei
CD28-Ch3zeta-EGFRL-
expressing V-
fymphocytes| Drug:
Fludarabine Phosphate

gov/show/NCTO2159435

hittps://ClintcalTris

NCT02746952

Dose Escalation Study of
uc 19 in Adult Patierts
With Relapsed /
Refractory B-cell Acute

Lymiphoblastic Leukaemia

B-cell Acute Lymphobtastic Leukemia

Biological: UCART1S

https.//ClinicalTrials.gov/show/NCT02746952

NCT04467853

A Clinical Study to
Evaluate CAR-T Cell-based
Medicinal Productin the
Treatment of Advanced

Gastric Cancer

Gastric Cancer

Binlogical: LCAR-CI85 cells

httgs://ClinicalTrials.gov/show/NCTCA467853

NCTO3820198

A Phase 1 Study of LCAR-
824 Cells in the
Treatment of Advanced
Gastric Cancer and

Fancre: Ductal

Adenccarcinoma

Gastric Cancer | Pancreatic Ductal
Adenocarcinoma

Biological: LCAR-CLE2A

cells

gov/show/NCTO3890198

hittps://ClintcalTris

NCYO3E74007

Cia-4and PD-1
Antibodies Exprassing
MIIC1-CAR-T Cells for
MUCT Positive Advarniced
Soiid Turmor

Advanced Solid Tumar

Biological: Anti-CTLA-4/PD-

1 expressing MUCL-CAR-T

hittps://ClintcalTrisls.gov/show/NCTO3 179007

CTiA-dand PD-1
Antibedies Expressing
Maesothelin-CAR-T Cells
for Mesothelin Positive

Biological: CTLA-4/PD-1

antibodies expressing

NCTO3182803 Advanced Solid Tumar Advanced Solid Tumar mescCAR-T https://CiinicalTrials.gov/show/NCT03 182803
CTiA-4and PD-1
Antibodies Expr
EGFRC
Positive Advanced Scid Biologic. i-CTLA-4/PD-
NCT03182815 Tumer Advanced Solid Tumar 1 expressing EGFR-CAR-T {https://ClinicafTrials.gov/show/NCTG3182816
Trestment of Relapsed
and/or Chem Biological: CART3S
Refractory < Relapsed Adult Myeloid cells | Biological: anti-Cf
Acute Myeloid Leukemia  {Leukernia|Chemotherapy Refractory Adlubt CART | Biclogical: anti-
MNCT01864902 by CART-33 Myeloid Leukemis CD33 AR T eelis https://CiinicalTrials.gov/show/NCT01864902
CO19 Targeted CAR T Cell Biological: D13 CAR
Therapy in Patients With enginesred autologous T-
Refapsed/ Refractory B Relapsed 8 Cell Acute Lymphoblastic cellsiDrug:
Cell Acute Lymphoblastic {Leukemia (ALL){ Refractory B Cell Acute Cycloghosphamide | Drug:
NCTD4653493 Leukaemia {ALL) Lymphoblastic Leukemia {ALL} Fludaragine|Drug: Mesna {hitps://llinicaiTrials.gov/show,/NCTC4653493
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Procedure: Autologous
Hamatopoietic Stem Cell
Transplantation| Drug:
Carmustine | Drug:
CAR.CD19-CD28-zeta-2A- Cytarabine{ Drug:
iCasp3-1L15-Transduced  {CD19 Positive} Mantie Cell Eteposide | Biclogical:
Cord Blood NK Cells, High- {Lymphoms | R ent Diffuse Large B-Cell Filgrastien | Drug:
Dose Chemotherapy, ang {Lymphoma| Recurrent Fellicular Melphalan | Biolog
Stem Cell Transplant in Lymphoma|Refractory B-Cell Non-Hodgkin Rituxirmah | Biological:
Treating Participants With {Lymphoma | Refractery Diffuse Large B-Cell Umbilical Cord Blood-
NCT03572927 B-cell Lymphoma Lymphoma | Refractory Follicular Lymphoma  {derived Natural Killer Calis {https://ClinicalTrials.gov/show/NCT03579927

NCTO2355181

Stusdy of TBI- 1501 for
Relapsed or Refractery
Acute Lymphoblastic
Leskemis

tymphoblastic Leukernia, Acute Aduit

Biological: TBI-150%

httgs://ClinicalTrials.gov/show/NCT02155192

NCT0A551557

Satety and Efficacy of
CT103A Cells for
Relapsed/Retractory
Antibody-associated
Idiopathic Inflammatory
Diseases of the Nervous
System

Autoimmune Diseases | Autoimmune Diseases
of the Nervous System | Neuromyelitis Optica
Spectrum Disorder

Biological: CT103A
celis{Drug:
Cyclophosphamide and
fludsrabine

kttps://ClintealTrisls gov/show/NCT04562.557

NCTOL81832

Phase ! Trial: T4
lmwnunotherapy of Head
and Neck Cancer

Head and Neck Ca

Other: intrs-tumorsh T4
irnrnunotherapy

hitps://ClinicaiTrals.gov/show/NCTO181832

NCT023

Anti-CD2
Raceptor T Cells in

himeric
Pediatric and Young
Adults With Recurrent or
Refractory CD22-
expressing B Cell
Malignancies

Folliculsr Lymphoma | ALLNH

Lymiphorma

Biological: CO22-CAR

https:/fCinicalTrisls.gov/show/NCID2315612

CAR-37 T Cells in

Hematologic
Matignancy | Leukermia | Lymphoma | Lymphorn
a, 8-Celi|Lymphoma, T-Cell {Lymphoma, Non-

NCTD4136275 Hematologic Malignancies {Hodgkin Biological: CAR-37 T calis  {https://ClinicaiTrials.gov/show/NCTC4136275
Hurmanized CAR-T
Therspy for Treatment of

NCTOZ2782351 B Cell Malignancy teukemia, Lymphocytic, Chronic, B-Cali Biological: CAR-T https://CiinicalTrials.gov/show/NCT02782351

NCT4782408

Study Evaluating the
Safety of KITE-222 in
Participants With
Relapsed/Refractory
Acute Mysloid Leukemia

Scute Myeloid Leukemia

Drug:
Cyclophesphamide | Drug:
Fludsrabine | Biok al:
KITE-222

httgs://ClinicalTrials.gov/show/NCTCA733408

Study Evalusting the
Efficacy and Safety of
JCARGLS in Adult B-o
Acute Lymphoblastic
leukemia (B-8LL)

eil

Bcute Lymphoblastic Leukemia

Biologicsh: JCARQLS {CD13-
targeted CAR T celis)

httgs://ClinicalTrials.gov/show/NCTH

NCT044849333

A Phase /lla Clinical Trial
1 Assess Feasibility,
Safety and Antitusmor
Activity of Autolegous
SLAMPFT CAR-T Celisin
Multiple Myeloma

fisitiple Myeloma

Drug: SLAME? CaR-T

https:/fCinicalTrisls. gov/show/NCTD4499338

A Study Evalusting
UCARTOL2 in Patients
With Relapsed or
Refractory CD 19+

NCTO3166878 Leukemia and Lymphoma  {B Cell Leukemia | 8 Cell Lyrmphoama Biological: UCARTO1S https.//ClinicalTrials.gov/show/NCTC3 166878
CART Cells for Refractory Biological: Autologous
NCT02853038 8 Cell Malignancy B-Cell Leukamia|B-Cell Lymphoma CDA9-targeting CAR T eelis {https://ClinicaiTrials.gov/show/NCTC2963038
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Evaluation of CD19-
Specific CAR Engineered
Autodogous T-Cells for

Treatment of

Relapsed/Refractory Acute Lymphoblastic Leukemia, in
CD19+ Acute Relapse|Acute Lymphoblastic Leukemia,

NCTO3573700 Lymphoblastic Leukemia | Refractory

Drug:

Cycloghosphamide | Drug:
Fludarabine | Drug:
Mesna | Device:
ClininACS | Biclogical:
CP13- specific CAR
engineered autclogous T-
celis {SJCARIS product)

hitps://ClinicaiTrials.gov/show/NCT03573700

A Pediatri
Adult Trial of Geneticsily
Modified T Cells Directed
Against C019 far
Relapsad/Refractory
NCT02028455 D19+ Leukemia TP+ Acute Leukemis

c and Young

Biobogical: Patient Gerived
CDAY spe
alsc expressing an EGFRL

fic CAR T eels

hittps://ClintcalTrisls.gov/show/NCTO2028455

An Explorstory Clinical
Trial of Autelogous
Humanized Anti-cluster of
Differentiation Antiger
18/20{CD18/C020) Duat

ecific CAR-T Cells

Biological: Autelogous
hurnanized anti-CD19 and
anti-CB20 dust specific

NCY044¢% arge B Cell Lymphoma CAR-TCells [ClinicaiTvials gov/show/NCT04486872
Effect of Chidamide
Cornkined With CAT-T oy Bizdogical: Chidarmide with
{ v on Hiv- CAR-T or TCR-T cell
NCTO39: 1 Latent Reservoir HIV/AIDS therapy https:/fCinicalTrisls. gov/show/NCTD3380691
ChOig-targeting, Srd
Genevation CART Cells for
Refractory B Cells
NCTQ3058416 fiatignancy B-cell Leukemia |B-Cell Lymphoma Biological: CAR T cells https://ClinicalTrials.gov/show/NCTC30684 16

CAR-T Therapy for Certral

Nervous System B-cell

Acute Lymphooytic

Leskemis B-cell Acute Lymohocvtic Leukemia

sl CDAG CAR-T

httgs://ClinicalTrials.gov/show/NCT02064 269

Anti-CD19/CD22 Bispecitic
CAR-T Cell Therapy for
NCTO4303520 CD19-positive ALL CDL9-positive ALL

Biological: anti-CD19/CD22
CAR-Tcells | Drug:
Fludssasbine | Dvug:
Cyclophosphamide

hitps://ClinicaiTrals.gov/show/NCTO4303520

Satety and Efficacy
Evaluation of iIM19 CAR-T
NCT03142646 Celis Leukernia

Biological: iM12 CAR-T

https.//ClinicalTrials.gov/show/NCT03 142546

Anti-GPC3 CAR-T for
Treating GPC3-positive
Advanced Hepatocellulsy

Carcinoma (HCC) Hepatoceliutar Carcinoma

Biological: Retroviral
vector-transduced
autclogous Teelisto

Fludarabine | Drug:
Cyclophesphamide

hitps://ClinicaiTrals.gov/show/NCT03084380

The Fourth Generation
CART-celi Therapy for
Refractory-Relspsed

NCTO28314447 Ovarian Cancer Ovarian {ancer

Drug: anti- MESQCAR-T
celis{Drug:

Fludarabine | Drig:
Cyclophosphamide

https://ClinicalTrials.gov/show/NCTG3814447

Immunctherapy Wit

Bispecific CAR-T Cells for B
Cell Lymphoma, ALL and Biological: anti-CD19 anti-
NCTO3271515 Tt Leukerria | Lymphoma D20 Bispecific CAR-T https.//ClinicalTrials.gov/show/NCT03271515
Alinical Research of LeY-
Targeted CAR-Tin Binlogical: Anti-LeY-CAR-
NCT02958384 dMyeloid Malignancies Myeloid Malignancies transduced T celis https://ClinicalTrials.gov/show/NCTC2958384
finical Research of
ID33-Targeted CAR-Tin lagicsl: Anti-C
NCTO2953397 Wivaloid Malignancies Myeloid Malignancies transduced T cefls httgs://ClinicalTrials.gov/show/NCTO2958347
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The Safety and Efficscy of
CART-19 Cells in Relapse Drug:

and Refractory Patients
With CD19+ B-cel

NCTO3E0L703 lymphorma

3 Cell Lyimphoma

Cyclophosphamide| Drug:
Fludarabine | Biological:
CART-12

hittps://ClintcalTrisls.gov/show/NCTO3 102,708

Anti-CO19/BCMA
Bispecific CAR-T Cell
Therapy for /R POMES

NCTO3874382

POM
POMES Syndrome

drosmie | Relapsed and Refractory

Biologicsl: anti-
CDiS/BCMACAR-T
cellsiDrug:
Fludssasbine | Dvug:
Cyclophosphamide

htips://ClinicaiTrials.gov/show/NCTO3879382

A Clinical Ressarch of
C0123-Targeted CAR-Tin

NCY02957103 Myeloid Malignancies

Leukemia

Hi-C0123-
ed T

Binlogical: £
CAR-transd

sils

fCHnicaiTvials gov/show/NCTE293 7103

A Clinical Reszarch of
o Targeted CAR-TIn B
el Malignandies

02710149

Leukermia | Lymphoma

Biotogical: Anti-CD20-CAR-
transduced T cefis

https://ClinicalTrials.gov/show/NCTG2 710149

Anti-CDR30 CAR-T Therapy
in Patients With

Refractory/Relapsed

Adult T-Cell
Lymphoma/Leukaemial Anaplastic Large Celt
Lymphoma | Angioimmunobisstic T-cell

Lyrahoma | NK/T-cal Lymphoma | Peripheral

Genetic: Anti-CD3DCART

NCTD4008393 Lymphocyte Malignancies {T Cell Lymphoma | Hodgkin Lymphoma cells httgs://ClinicalTrials.gov/show/NCTCA008394
Long-term Follow-up Other: Long-Term Follow-
Study of Patients Chronic Lymphooytic Leuskemis | Lymphomass  {Up of Participants whe
Receiving CAR-20/19-T Non-Hodgkin's B-Cell | Lymphoma, Small Received CAR-20/15-T

NCT03375619 Celis Lymphocytic cells httgs://ClinicalTrials.gov/show/NCTC3375519
A Clinical Ressarch of
BCMA-Targeted CAR-Tin Biclegical: Anti-BCMA-CAR-

NCT02954445 B Celt Malignancies teukemia |Lymphoma |Multipte Myeloma transduced T celis https://CiinicalTrials.gov/show/NCT02954445
Anti-ALPP CAR-T Cells Drug: Retroviral vector-
Immunctherapy for transduced autologous T
Ovarian and Endometrial celis to exprass anti-ALP

NCT04627740 Cancer Cvarian Cancer {Endometrial Cancer CARs https.//ClinicalTrials.gov/show/NCT04627740

A Clinical Ressarch of
CO30-Targeted CAR-TIn

NCTO2958410 Lymphoceyte Malignancies

Leukemiallymphoma

https:/fCinicalTrisls.gov/show/NCTD2958410

Descartes-11 in Multigle

NCTQ35834705 Myeloma

Multiple Myeloma

Biologic
13| Dr
Fludarabine | Drug:
Cyclophosphamide

hitps://ClinicaiTrials.gov/show/NCT03994705

COI3T-CAR for
Treatment of Children
and Young Adults Withr/r

NCYTO3457256 B-ALL

3-cell Acute Lymphoblastic Leukemia | Acute
Lymphocytic Leukernia, Pediatric

Biolugical: Chimneric
Antigen Receptor T-Cell
Therspy | Drug:
Fiudarabine | Drug:
Cyclophosphamide | Drug:
Tociizumah

hitps://ClinicalTrials gov/show/NCTE346 7256

18-targeting CART
Cells in Relapsed or

Refractory C03.9 Positive

NCTO3558438 B-cell Malignancias

3-cell Malignancy | 8-cell Lymphoma | 8-Cell
Acute Lymphobtastic Leukaemia

Biological: (D18 CAR T

https:/fCinicalTrisls. gov/show/NCTD35589438

EGFR-ILI2-CARY Celis for
Patients With Metastatic
Colorectal Cancer

hetastatic Colorectal Cancar

Biological: EGFR IL12 CARY

https://ClinicalTrials.gov/show/NCTC3542799

Adult B-ALL Treated by
CART Celi Bridging
Allogeneic Hematopoletic

NCT04B26726 Stern Celi Transplantation

Aduit B Acute Lymphoblastic Leukemia

Driag: COL9 CAR-T{Drug:
CD22CAR-T| Drug:
CD3I%+CD22 CAR-T| Drug:
Fludarabine | Drug:
Cyclophosphamide

hitps://ClinicalTrials gov/show/NCTC4526 726

Cord Blood Derived Anti-
C019 CAR-Engineered NK
Cells for B Lymphaid

NCT04796675 Malignancies

Acute Lymphocytic Leukemia| Chronic
Lymphiocytic Leukemia | Non Hodgkin's

Lymphorma

Drug: Fludarabine +
Cyclophosphamide + CAR-
NK-CD12 Cells

hittps://ClintcalTrisls.gov/show/NCT04T796675
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NCT04822091

Autclogous Cels Derived
Anti-CD7 CAR-Enginsered
T Cells for T Lysnphoid
Malignancies

T-Celf Lymphocytic Leukamia | T-Celf Chronic

Lymphocytic Leukemia {T Celi Non-He
Lymphorma

Drug: Fludarabine +
Cyclophosphamide + CART-

TCells

hittps://ClintcalTrisls.gov/show/NCT0482 3091

NCTO3152435

EGFR CART Cells for
Patients With Metastatic
Colorectal Cancer

EiEFE-positive Colorectal Cancer

Biologival: EGER CART

https:/fCinicalTrisls.gov/show/NCTD3 182435

Study of AICING in
Relapsed/Refractory

Anaplastic Thyroid
Cancer | Refapsed/Refractory Poorly

Biological: AWCIO0 CART

NCT4420754 Thyreid Cancer Differentiated Thyroid Cancer Cells https://CinicalTrials.gov/show/NCT0A4A20754
A Clinical Research of
{D22-Targeted CAR-Tin B Biological: Anti-CD22-CAR-

NCTO2 Cell Malignancies Leukemia | Lymphoma transduced T celis hittps://ClintcalTrisls.gov/show/NCT029835153

NCTD4404650

AStudy of CD1S Targstad
CAR T Cell Therapy in
Adult Palients With
Retapsed or Refractory B
Cell Acute Lymphoblsstic

Leukasmia i/

LLy

Relapsed or Refractory 8 Cell Acute
Lymphoblastic Leukemia

https://ClinicalTrials. gov/show/NCTO4404560

NCTD2822324

thase | Study of CD19-
CAR-T2 Cellsfor Patients
With Chemotherapy

ctory

Resistant or Ref

COao9+ Acute Leukemia

Acute Leukemia

Biotogical: CD19-CAR-TZ
Cells

httgs://ClinicalTrials.gov/show/NCT02822326

{192 CART Cells for
Patients With Relapse and
Refractory CD19+ B-cell
Lymphoma.

8 Cell Lymphoms

Drug: Fludarabine | Drug:
Cydlophosghamide | Biolog
cal: C019 CART

https://C)

icalTrials.gov/show/NCT0214

the Seguential Therapy of
CD19-targeted and CD20-
targeted CAR-T Cell

Therapy for Diffuse Large

& Cell Lymphoma{BLRCL)

tymphoma, Large B-Cell, Diffuse

Biological: Aati 19 CAR-
T cells and Anti-CD20 CAR-
Teells

httgs://ClinicalTrials.gov/show/NCTC2737085

NCTO4503380

T+PD1-MSLN-CART Celis
for the Trestment of
MISLN-positive Advanced
Solid Tumors

Colorectal Cancer {Ovarian Cancer

httgs://ClinicalTrials.gov/show/NCTCAS03980

THEDL-MBLN-CAR T Celis
for the Treatment of
MSLN-positive Advanced

NCTO4489362 Sclid Tumaors Non-small-cell Lung Cancer |Mesothelioma CAR T cells https://CiinicalTrials.gov/show/NCT04483862
Safety of Autologous
Humanized Anti-CD19 and
Anti-C220 Dual Specitic Biological: Autelogous
CAR-T Cells in Adult hurnanized ant 1Gand
Patients With Diffuse Relapsed or Refractory DLBCL Patients With  {anti-CD20 dual specific
NCTQ2215016 Large B-cell Lymphoma Either CD18 or CD28 Positive CAR-TCelis httgs://ClinicalTrials.gov/show/NCTC4215016
Procedure:
Leu
Lymphodepletion with
CARPALL: Immunotherapy fludarabine | Drug:
With COL9 CAR T-cells for Lymphodepletion with
CD19+ Haamatological Acitte Lymphoblastic Leukernia | Burkitt cyclophinspharnide | Biologi
NCT02443231 Malignancies Lymphema cal: CD19 (AR T-cells https.//ClinicalTrials.gov/show/NCT02443831
*hase I/ Study of Anti-
Mucinl {(MUCL) CART
Cells for Patients With Hepatoceliular Carcinoma | Mon-small Call
MUCL+ Advanced Lung Cancer| Pancreatic Carcinoma| Triple- Biological: anti-MUCL1 CAR
NCTO2587689 Refractory Solid Tumor Negative Invasive Breast Carcinoma Tlells https.//ClinicalTrials.gov/show/NCT02587582
Anti-GPCS CAR T for
Treating Patiznts With Biological: anti-GPC3 CAR
NCTD2395250 Advanced HCC Hepatocslivlar Carcinoma T httgs://ClinicalTrials.gov/show/NCT02395250
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CART Cells in Treating
Patients With Malignant
Gliomas Gverexpressing Biolegical: anti-EGFR CAR
NCT02331633 EGFR Advanced Glioma T https://CiinicalTrials.gov/show/NCT02331593
CD123 Redirected T Cells  {Acute Myeloid Leukemia, in Relapse | scute s CARY123 cells;
for AML in Pediatric Myelcid Leukemia, Pediatric] Acute Mysloid cyciophosphamids;
NCT04678336 Subjects Leukemia, Refractory fludarabine https://ClinicalTrials.gov/show/NCTC4578336

Lentivirally Redirected
C123 Autoiogous T Cells
in AML

Acite Myeloid Leukemia, in Relapse{ Acute

Myeioid Leukermia, Adult} Acute Myeloid

teukemia, Refractory

Biolegical: CART123 calis;
eyclophosphaimide;

fludarabine

httgs://ClinicalTrials.gov/show/NCT02766126

CO19-CAR-T Cellsin

Biological: CD19-CAR-T

NCTO3574158 Patients With R/R B-ALL  {B-ceii Acute Lymphoblastic Leukemia Cells https.//ClinicalTrials.gov/show/NCT03574168
CAR-20/15-T Cells in Biological: 8/12-Day
Patients With Relspsed roduction of Car-T
Refractory B Cail Non Hodgkin Lymphorna {(NHL  Mantie Cell Celis| Biclogical: 12-Day
NCTO4186520 Matignancies Lymphoma (MCL) Production of Car-V Cells  Ihttps,//ClinicalTrials.gov/show/NCT04186520
Study of PD-1 Gene-
knocked Cut Mesothelin-
divected CAR-T Cells With
the Conditioning of PCin
Mesothelin Positive : Mesothelin-
NCTD3747985 fiultiple Sclid Tumors Solid Tumoer, Adult directed CAR-T cells httgs://ClinicalTrials.gov/show/NCTC3747965
Biotogicsh: Autologous Anti-
CD 123 CAR TCR/4-188-
23 Redirected expressing T-
Autologous T Cells for Relapsed or Refractory Acute Myeloid lymghocytes | Drug:
NCTD2623582 ARL Leukemia Cycloghosphamide hitps://ClinicaiTrials.gov/show/NCT02523532
A Phase { Trisf of 4SCAR1LS
Zells in the Treatment of
Relspsed and Refractory B Genetic: prophylactic
NCTD2958472 Call Leukemia B Acute Lymphobiastic Leukemia 4SCAR19calis httgs://ClinicalTrials.gov/show/NCT02968472
Study Evalusting Ssiety
ang Efficacy of CAR-T Celis
Targeting CD123 in
Patients With Acute Bicdogical: CD123 CAR-T
NCTD3796390 Myelocytic Leukernia Acute Myslocytic Leukemia cells httgs://ClinicalTrials.gov/show/NCTC3726390
Procedure: Blood
Gamma Defta T Cellsin coliection and bene
NCTO3885076 AMIL Acute Myeloid Leukemia marrow aspirate https://CiinicalTrials.gov/show/NCT03885076

NCTO3121625

CAR-Y Therapy in
Relapsed or Refractory
Haematopeietic and
Lymphoid Malignancies

Leukemia | Lymphoma

Biolegical: Autolcgois CAR-
T

https://CiinicalTrials.gov/show/NCT03121525

CAR-T Celis for Relapsed
or Refractory
Haematopcietic and

Leukemial Lymphoma | Muttiple Myeloma of

Biolcgical: Autolcgaus CAR-

NCT03312205% Lymphoid Malignancies  {Bone (Disgnosis) Teelis https://CiinicalTrials.gov/show/NCT03312205
interventicn for
{aregivers of Patients
Undergoing HSCT or CAR Behavioral:

NCTO4 T-call Therapy Blood Cancer Psychoeducation hittps://ClintcalTrials. gov/show/NCT04380542

NCY02734961

CO22 Targeting CAR-T
Therapy Against B Celt
2]

Hematolog

Malignanicies

Recurrent or Refractory & Cell Malignancy

Biological: (D22 CAR-T

https:/fCinicalTrisls.gov/show/NCID2794961

CART-cells Against C230

Relapsad/ Refractory
Hodgkin and T-cell
Lymphoma.

Hodgkin Lymphoma, AduitiT Cell Lymphoma

Biologival: HSP-CARID

https:/fCinicalTrisls.gov/show/NCTD45E5E 3649

NCT03258047

Nevel Autclogou CAR-T
Therspyfor
Relapsed/Refractory 8
Cetl Lymphorma

8 Celf Lyrmphoma

Cornhination Product: CAR-
T

hitps://ClinicalTrials.gov/show/NCT03258047
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NCTO3191773

AStudy of Anti-CD12 CAR-
T Zell immunotherapy for
Refractory /Relapsed B
Cell Malignancies

Acute Lymphooytic Leskemia | Chronic
Lymphocytic Leukemia | Lymphoma

Combination Product:
Drusgs and anti-CO19 CAR
transduced T celis

hittps://ClintcalTrisls.gov/show/NCTO3 193773

Study to Evaluate the
Safety and Ffficacy of KITES
S85 in Participants With
Relapsed/Retractory

Geneti TE-B85 | Drug:

Cyclophesphamide | Drug:

NCT03318851 Muitipte Myetoma Relapsed/Refractory Multiple Myeloma Fludarshine https://CiinicalTrials.gov/show/NCT03318861
Chranic Lymphocytic Leukemia; Small Drug: YT8323 and
CO39-specific CAR-T Cells  {Lymphocoytic Lymphoma; Diffuse Large B-celt  Jibrutinib | Drug: YIB323
NCT033 in CLL/5LL and DLBCL Lymphoma; Acute Lymphoblastic Leukemia  single agent hittps://ClintcalTrisls.gov/show/NCTO3960840

NCTQ4735882

A Mew Study Evaluating
the Activity of Modular
CAR T for mYeloma

Multiple Myeloma

Biological: BCMA CART
cells | Biological:
BCMA/COLI9CAR T cells

https://ClinicalTrials.gov/show/NCTC4795882

NCT02624258

Pitot Study of Non-Viral,
RNA-Redirected
Autotogous T Celis in
Patients With Refractory
o Retapsad Hodskin
Lymphorna

Hodgkin Lymphoma

Biological: £D18 RNA
redivected sutologous T-
cells (RNA CART1S celis)

https.//ClinicalTrials.gov/show/NCT02624258

NCYTO3207527

Madified Immune Cells
{Autologous CART Cells)
in Treating Patients With
Advanced, Recurrent

Piatinum Resistant
Owarian, Fallopian Tube or

Primary Peritoneal Cancer

Carcinoma Platinum-Rasistant Gvarian
Carcinoma Platinum-Resistant Primary
Peritoneal Carcinoms | Recurrent Fallopian

Tube Carcinoma | Recurrent Ov
Carcinoma| Recurrent Primary Peritoneal
Carcinoma | Refractory Fallopian Tube
Carcinoma| Refractory Qvarian
Carcinoma | Refractary Primary Peritoneal

Carcincema| Stage
AICCVBiSta o
v8iStage il Primary Peritoneat Cancer AJCC
v8{Stage A Fallopian Tube Cancer AICC

i Faliopian Tube Cancer
i Ovarian Cancer AICC

ge HA Dvarian Cancer AiCCv8|Stage

HiA Primary Pecitoneal Cancer AJCC vl | Stage
HIAL Fallopian Tube Cancer AICC v8| Stage
HIAL Ovarian Cancer AJCC v8{Stage [HAZ

Fallopian Tube Cancer AICC vE|5tage [HA2
Cvarian Cancer AJCT v8{Stage 1B Fallopian

Tube Cancer
Cancer AICC v8|Stage 118 Primary Peritcneal
Cancer A

v8 [ Stage 1118 Ovarian

v&|Stage WM Fallopian Tube
Cancer AICC v8| Stage HIC Ovarian Cancer
AJCT vR| Stage {HC Primary Peritoneal Cancer
AJCC V8| Stage iV Fallopian Tube Cancer AICC
v8iStage IV Ovarian Cancer AICC v& |Stage iV
Primary Peritoneal Cancer AWCC vE | Stage IVA
C v |Stage IVA

Fallopian Tube Cances

: PRGN-2005
UltraCAR-T cells

hittps://ClintcalTrisls.gov/show/NCTO3807527

NCTOZ666248

Long-term Follow-up of
Subjects
Lentiviral-based CART-

EGFRvll Gene-modified

posed to

Zelllar Therspy Products
in Cancer Studies

Subjects Entering into This Protoce! Will be
Fallowed for up o 15 Vears After Initial CART-
EGFRyill infusion

https://ClinicalTrials.gov/show/NCTG2E66248

NCT04155749

Master Protocol for the

Phase 1 Study of
Therapies in Muitipk

Myeloma

Relapsed and Refractory Multiple Myeloma

Dirug: CART-ddBCMA

https://ClinicalTrials.gov/show/NCT04155749
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Pilot Study of Anti-CO20-
CAR-engineered T Cells in
Patients with
Chemotherapy Resistant
ar Refractory CD20+

NCT02965157 Lymphoma

Lymphoma, B-Cell

Biological: CART2

https://CiinicalTrials.gov/show/NCT02965157

AClinical Research of CAR
T Cells Targeting HER2

NCTOZY13984 Positive Cancer

Breast Can
Cancer |Gastric Cancer | Colovectal
Cancer|Glioma |Pancreatic Cancer

varian Cancer | Lung

Biotogical: anti-H
T

https://ClinicalTrials.gov/show/NCTG2 713984

Telemedicine for Early
Detection of Cytokine
Ralease Syndrome and

Large B-cell Lymphoma| Diffus

ymphoma | High-grade B-cell

NCTO4503538 Neurctoxicity tymphoma|Follicular Lymphoma Other: Telemedicine visit  {https://ClinicalTrials.gov/show/NCTC4503538
Phase | Study of
Autologous CAR T-Celis
Targeting the B7-H3 Drusg: CARB7-H3| Brug:
Antigen in Recurvent Fludarabine | Drug:
NCTO4670058 Epithelial Ovarian Epithelial Qvarian Cancer Cyclophesphamide https://ClinicalTrials.gov/show/NCTG4670068

A Phase Y1l Multiple
Center Trial of 45CAR19
Cells in the Treatment of
Relspsed and Refractory B

ignancies

B-cell Malignancies

Genetic: Therapeutic
45CAR19 celis

httgs://ClinicalTrials.gov/show/NCT02050180

Cell M
B-targeting 3rd

s

Generation CART Celis for

Refractory B Cell
Malignancy - s Phase iflla

Biological: Autolcgo
generation € argeting

NCTD23.32624 Trial. 8 Cell Lymphoms | B Cell Leukemia CAR T cells httgs://ClinicalTrials.gov/show/NCT02332524
A Clinical Study of CAR-T
Cells in the Treatment of
Relapsed and Refractory
Hernatological Relapsed and Refractory Hematclogical
NCT04008524 Malignancies Malignancies Biclogical: CAR-T cells https://ClinicalTrials.gov/show/NCTC4008524

4SCAR-T Therapy Post
CD1G-targeted
NCTO443057

Irmunotherapy

CD19 Negative B-cell Malignancies

infusion of

Bizlogical:

httgs://ClinicalTrials.gov/show/NCT0A430530

CAR-T mmunaotherapy

Biological: 45CAR-
CD22/CD123/CD38/CD10/

NCT04016129 Targeting CD1S- ALL B-cell Leukermia CB20/TSLER https.//ClinicalTrials.gov/show/NCT04016122
Anzkinra for the
Frevention of Cytokine
Release Syndrome and
Nerotexicity in Patients
With B-Cell Lymphoma :
Receiving CD19-Targeted Anakinrza | Biological:
NCT04359784 CAR-Y Cell Therapy B-Cell Non-Hodgkin Lymphoma Axicabtagene Cileleucel https://ClinicalTrials.gov/show/NCTC4359724
Biological: 45CAR19 and
ASCAR22| Biclogi
ASCAR1IZ and
A45CAR38| Biclogical:
A5CARLG and
4SCAR20| Biological:
ASCARISZ and
Combinstion CAR-T Cell 4SCAR123 | Biclogical:
Therapy Targeting 45CAR G and
Hematologicat A3CARTO| Biclogics!:
NCTO312 Malignancies B-cell Malignancies ASCARIZ and 45CARZ0 https:/fCinicalTrisls.gov/show/NCID3 125577

CART-BCMA Cells for
Muitiple Myeloma

NCEOZ2G46157

Multinie Myeloma

Biological: CART-BUMA

https://ClinicalTrials.gov/show/NCTG2546 167
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NCT02030834

Phzse Hla Study of
Redirected Autclogous T
ells Engineered to
Contain Anu-CD1G
Attached to TCRz and 4-
Signaling Domains in
Patients With
Chematherapy Relapsed
ar Refractory CD19+
Lymphornas

Non-Hodgkins Lymphomas {NHL) Patients,
With €019+8 Cell Lyrphomas

Biclogical: CART-19

gov/show/NCTO2030834

hittps://ClintcalTris

Multi-CAR-T Cells
Targeting B Cell

Biological: \R19 and
4ASCAR2G/22/70/P3MA/13

NCTD4429438 Lymghomas B Celf Lymphoma {BCL 756,602 httgs://ClinicalTrials.gov/show/NCT04429438
Clinicsl Studies of New CD19-chimeric Antigen Receptor T
Model Hagtoidentical Cells | Relapsed and/or Refractory Acute
Hemeatopceietic Stem Cel Lymphceblastic Leukemia | the Haploidentical Procedure: the new model

NCTO3423706  {Transplantstion Hematopotetic Stem Cell Transplantation of haplo-H3CT for ¢/r B-ALL { https://ClinicalTrials.gov/show/NCT03423706

Study of T Celis Targeting
B-Cell Maturation Antigen
d

for Brevisusty Tre.
Multiple Myeloms

Myeloma, Plasma-Cell|Myeloma-Multiple

Drug:
Cyclophcspharide | Diug:

zical:

Fludarabine | Biok

Anti-B-cell maturation
antigen {BCMA) chiveric
antigen receptor (CAR} T

cells

https:/fCinicalTrisls.gov/show/NCTD2215967

NCT04893031

Effect of Tocilizumab on
lntensive Care Patients
Witk COVID-19
Pneumaenis, a
Retrospective Cohort
Study

itizumab | COVID-19 { Critical
Care | Mortality

Drug: Tecilizumab

https.//ClinicalTrials.gov/show/NCT04853031

NCT03601078

An Efficacy and Satety
Study of bb2321 in
Subjects With Relapsed
and Refractory Multiple
Myelomna and in Subjects
VWith High-Risk Multiple
Myeloma

Multiple Myelorma

Binlogical: bu2121

httgs://ClinicalTrials.gov/show/NCTC3501078

A Study of Rituximah-
Gemcitahine-
Dexamethasone-Platinurs
{R-GDP) With or Without
Selinexor in Patients With
Relapsed/Retractory
Giffuse Large B-cell
Lymphoma

Relapsed/Refractary Diffuse Large B-cell
Lymiphorma

Drug: Selinexor
{combination

therapy} | Drug: Placebo
matching for Selinexor
{rombination

therapy) | Drug: Rituximab
{combination

therapy}| Drug:
Gamcitapine {combination
therapy}| Drug:
Dexamethasone
{combination

therapy) | Drug: Cisplatin
{cembination

therapy) | Drug: Selinexor
{continuous

therapy) | Drug: Placsho
matching for Selinexor
{continucus therapy)

https:/fCinicalTrisls. gov/show/NCTD444 2022

NCT04051216

The SMART CART Study:
Health Information

Technology

Leukemia, Acute |Leukemia, Lymphodlastic

Behavioral: Education
information

systemn | Other: Activity
maonitor | Gther:

Interview | Cther: Survey
Adsministration | Other:
Laboratory Bicmarkser
Analysis

https://ClinicalTrials.gov/show/NCTC4051216
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NCT0224760%

Evaluation of 4th
Generation Safety-
designed CAR T Cells
Targeting High-risk and
Refractory B Cell
Lymphomas

B-cell Lymiphomas

Genetic: Anti-CDIG CART
cells

ffCHnicaiTvials gov/show/NCTE224 7603

NCT04608487

Axi-cel in N3 Lymphoma

Lymphomaliymphoma Cns

Drug: Fludsrabine | Drug:
Cyclophosphamide | Biolegi
cal: Axicabtagene
Cilclsucel

htips://ClinicaiTrials. gov/show/NCT04508487

Total Therapy XVl far
Newly Diagnosed Patients
Vith Acute Lymyphaobilastic

Acute Lymphaohlastic Leukemia | Acute

Drug: Prednisone | Drug:
Vincristine | Drug:
Daunorubicing Drug:
Pegaspargase | Drug:
ErwinaseA® | Drug:
Cyclophosphamide | Drug:
Cytarabine{ Drug:
Mercaptopurine| Orug:
Dasatinib| Drug:
Methotrexate | Drug:
Blinatumornah | Drug:
Ruolitinib | Drug:
Bortezomib | Drug:
Dexamethasone | Drug:
Doxorubicing Drug:
Froposide | Drug:
Clotarabine { Drug:

Varinostat { Drug:
Idarubicin| Drug:

Nelarabine | Drug:

NCT03117751 Leukemia and Lymphoma  {Lymphoblastic Lymphoma Thioguanine https://ClinicaiTrials.gov/show/NCT03117751
Biological: Wistar Rabi
Virus Strain PVI-1503-3M
Vaccine Responsiveness Vaccine | Procedure:
NCTQR4410200 After CAR-V Cell Therapy  {R-Cell Neoplasm Biospecimen Collection hitps://ClinicaiTrials.gov/show/NCTC4410900
Biotogical: anti-C03.9 UCAR
Anti-CD39 U-CAR-T Cell Teells| Drug:
Therapy for 8 Celt R-ceft Acute Lymphobiastic Leukemia | B-cell Fludarabine | Drug:
NCTQ4254039 Hematologic Malignancies {Lymphoma Cytoxan|Drug: Melphalan {https://ClinicaiTrials.gov/show/NCTC4264039

NCTDA747093

Induced-T Cell Like NK
Cells for B Cell

falignancies

B Cell Leukemia| 8 Cell Lympho

At

iymphobilastic Leud B
Lymphoma Recurrent | 8-cell Lymphoma
Refractory

Biological: CAR-ITNK cells

httgs://ClinicalTrials.gov/show/NCT0A747093

NCTD4264078

Anti-CD7 U-CAR-T Cell
Therapy for T/NK Cell
Hematologic Malignancies

T-cell Levkernial T-cell Lymphorma

Biological: CD7 UCAR-T
cellsiDrug:

Fludarasbine | Drug:
Cytoxan| Drug: Meiphalan

httgs://ClinicalTrials.gov/show/NCT0A 264078

NCTOA892

Tissue Study in Patisnts
Undergoing CAR-T Cell
Therapy {CAR_21_01}

CAR-T Therapy Complications

hitps://ClinicaiTrials.gov/show/NCTOA832433

Duai Speciticity D19 and
D22 CAR-T Cell
lmimunotherapy for

CO194C022+ Relapsed

Biological: Dual Specificity
CD1gand CD22 CAR-T (el

and Refractory
NCTD3468153 Lymphoma Lyraphoma Immunotherapy httgs://ClinicalTrials.gov/show/NCTC3468153
Targeting CO276 {B7-H3)
Positive Solid Tumors by
NCT04432649 4SCAR-276 Setid Tumor Biological: 45CAR-276 https.//ClinicalTrials.gov/show/NCT04432542
A Pediatric and Young
Adult Trial of Genetically
Modified T Cells Directed
Against CD22 for
Relapsed/Retractory
NCTQ4571138 Leukemia or Lymphoma  {Leukemis | Lymphoma o JBiOlOgICRl SCRECARZVE  {hitips://Clinicailvisls gov/show/NCT04571138
(RSIST ]
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CART Cells Targeting
{030 Positive Lymphomas Genetic: Anti-CD30CART
NCTD2274584 {45CAR30G273) Lyrghomas cells httgs://ClinicalTrials.gov/show/NCT02274584

A Feasibility and Safety
Study of Dual Specificity
CD1%andCD22 CAR-T Cell
lrmmunotherapy for
COE94CH

Leskemia

Leukemiallymphoma

Binlogical: Patient-darived
CD19-and CD22 spe
CAR

e

https:/fCinicalTrisls.gov/show/NCID3330691

NCT03624889

CD19-specitic CAR T Cells
With a Fuily Human
Binding Doamain for CD19+
Leukemia or Lymphoma

Leukemia Lymphoma

Biological: SCRI
huCAR1SvE | Biological:
SCRI-huCARIS2

hitps://ClinicaiTrials.gov/show/NCT03584829

NCT03484702

Trial tc Determine the
Efficacy and Safety of
JCAROLY in Adult Subjects
With Aggressive B-Cell

Non-Hodgkin Lymmphoma

Lymphoma, Non-Haogkin

Drug: ICARCL7

https:/fCinicalTrisls.gov/show/NCID3484 702

NCTO278651L

Longterm Follow-up of
Subjects Treated With
bb2121

pMultivie Myesloma

Diug: Safety and efficacy

https://ClinicalTrials.gov/show/NCTO2 786513,

Anti-CD22 CAR-T Therapy

for CO1S-refractory or

Resistant Lymphoma

Recurrent Adult Diffuse Large Celt
Lyrnphoma | Recurrent Follicutar
Lymphoims | Recurrent Mantie Cell

Lymphorma | Stage NV Adult Diffuse Large
Cell Lymphoma | Stage 1i/1V Follicular

Lymphomal Stage HiI/iV Mantie Cell

Drug: Retrovirsh vector-
transduced autclogous T

celis to express L0

NCY02723407 Patients Lymphoma sificCARs https:/fCinicalTrisls.gov/show/NCTD2723.407
Safety and Efficacy of sh P03 CD1S
iPDICD13elART Cellsin eCAR T cells| Drug:
Relapsed or Refractory B- Flugarabine and

NCTO3208 celt Lymphoma Relapsed or Refractory B-cel cyciophosphamide https:/fCinicalTrisls.gov/show/NCTD3 208556

TYE2CARES Therapy for B-
cell Acute Lymphoblastic

Laud

semia {B-ALL)

B Acute Lymphobiastic Leukemia

Drug: PRLTTS52CARIS

https://ClinicalTrials.gov/show/NCTC455 7436

NCT04620595

Leskemiz-Specific
Irirune Cells {BAFFR-
CART Ceils) for the
Treatment of Relapsed ar
Refractory B-cell Acute
Lymiphoblastic Leukemia

Refapsed or Refractory B-celi Acute
Lymphoblastic Leukemia

Biological: BAFFR-CART
cells

https.//ClinicalTrials.gov/show/NCT04690595

NCT04B44866

Efficacy and Satety of M&-
CART2019.1 vs, SoCin

tymphoma Patients

Diffuse Large B-cell Lymphoama

Genetic: MB-
CARTZ019.1!Drug: R-
GeamOx or BR plus
polatuzumab vedotin

https:/fCinicalTrisls.gov/show/NCTD4AB44866

Compassionate Use of
CART Celis Targeting the
{019 Antigen and
Containing the Inducible

Acute Lymphoblastic Levkemia | immune
Systern Diseases| immuncproliferative

Druig: iC2-CARLS
cellsiDrug: AR19(

Orugs
Cyclophcspharide | Diug:

NCTO3594152 Caspass 9 Safety Switch | Disorders Fludarabine https.//ClinicalTrials.gov/show/NCT03594162
Pediatric Solid Tumor {Germ Cell
Tumor| Retincklastoma | Hepatobklastoma | Wil
ms Yumor| Rhabdoid Biological: second
Tumor | Carcinema | Ostecsarcoma | Ewing generation 4-1BBI B7H3-
Sarcoma | Rhabdomyasarcoma | Synovial EGFR&-DHFR| Biclogical:
B7H3 CART Cell Sarcoma | Clear Celi Sarcoma | Malignant second generation 4-
Immunctherapy for Peripheral Nerve Sheath 1BBIf B7H3-EGFRL-
Recusrent/Refractory TJumors| Besmoplastic Small Round Cell DHFRiselected} and s
Solid Tumors in Children  {Tumor | Seft Tissie second generation 4-
NCT04483778 angd Young Adults Sarcoma | Neurohlastoama | Melanoma 1BBIg CD12-Her 216G https.//ClinicalTrials.gov/show/NCT04483778

1817273
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Memory-enriched CART
Cells nmunotherapy for

NCTO2652910 B Cell Lyrmphoama

Recurrent Adult Diffuse Large Ceft
Lymphoms | Recurrent Follicular

Lymphoms Cell
Lymphoma|Stage Il Adult i
Lymphoma|Stage (1! Follicular

Lymphorna | Stage 11 Mantie Cell
,
X

fruse Large Cell

ymphoims | Stage IV Adult Diffuse Large Cell
Lymphoma | Stage 1V Folliculsr

vy

Lymphoma|Stage !V Mantle Cell Lymphema

Drug: CO19.CAR-T cells

gov/show/NCTO2652910

htips://ClinicaiTria

Binary Cncolytic
Adenaovirusin

Combination With HER2-

Spec
VST, Advanced HE
Positive Salid Tumaors

© Autologous CAR

NCTO3740256

Bladder Cancer{Head and Neck Squamous
Cell Carcinoma | Cancer of the Salivary
Gland| Lung Cancer | Breast Cancer | Gastric

Cancer | Esophageal Cancer | Colorectal
Cancer | Pancreatic Adenocarcinoma | Solid

Turnor

Biological: CAdVEC

hittps://ClintcalTrisls.gov/show/NCTO3740256

AUCARTIO-LE In

NCTO4684563 NHL/CLE Patients

Chronic Lymphocytic Leukemia {Non-hodgikin
Lymohoms

Biological: huCARTIGLLE

httgs://ClinicalTrials.gov/show/NCTCAG84563

EGFRE06 CAR T Cell
trarrunotherapy for

Recurrent/Refractory

Soiid Tumors in Children
and Young Aduits

Pediatric Solid Tumor {Germ Cell

Tumar | Retincblastema | Hepatobklastoma | Wi
ms Yumor| Rhabdoid

Tumor | Carcinema | Ostecsarcoma | Ewing
Sarcoma | Rhabdomyasaresima | Synovial
Sarcoma | Clear Celi Sarcoma | Matignant
Peripheral Nerve Sheath

Tumors| Besmoplastic Small Round Cell

Tumor|Soft Tissus Sarcorna | Neurchlastoma

Biological: secend
generation 4-1B37Y
EGFREDG-

EGERE] Biolegical: second
generation 4-1BBI%
EGFRE0G-EGFRY and 2
second generation 4 18579
CDI-Her2tG

httgs://ClinicalTrials.gov/show/NCTO261 8382

CART-meso Long-term

NCT023588828 Foltow-up

Subhjects Who Have Received Lentiviral-hased
CART-

meso Therapy

Biological: lentiviral-based
CART meso therapy

hittps://ClintcalTrisls.gov/show/NCTO2388828

Targeting Leukemic Stermn
Cell Expressing the |-

1RAP Brotein in Chrenic
Myeslogenous Leukernia

NCTO2842320 {CML} Chronic Myeloid Leukemia Other: viological samples  {htips://ClinicalTrials.gov/show/NCT02842320
CAR-T Treatment for
Relapse [ Refractory Type
Safety and Effectiveness Biological: CD19-targeted

NCTO3488150 of Lymphoma Lymphoma CAR-Tcalls https.//ClinicalTrials.gov/show/NCT03488180

Safety and Efficacy
Evaluation of BCMA-CART
for Treating Multiple

NCYTO3432268 Myeloma

fisitiple Myeloma

Biological: BOMA-CART

ffCHnicaiTvials gov/show/NCTE3492268

Re-directed T Celisfor the
Treatment (FAP}-Positive
Malignant Pleural

NCT01722145 Wiescthelioma

Maiignant Pieural Mesothelioma

Genetic: Adeptive Transfer

of re-directed T cells

https://ClinicalTrials.gov/show/NCTC1722148

Immunctherapy With
o CAR T-cells in

Patients With Relapsed or

ag
1

Refractory CD19+

NCTO3811457 Leukemia and Lymphoma

Lymphoma Leukemia

Genetic: W

hittps://ClintcalTrials. gov/show/NCTO38 13457

Clinical Vrial to Evaluate
CT053 in Patients With
Relapsed and/or
Refractory Multiple
Myetoma {LUMMICAR

NCT03975907 STUDY 1)

Multipte Myeloma

Biological: CAR-BCMAT
Cells

https.//ClinicalTrials.gov/show/NCTC3975907

Compassionate Use Re-

NCTO3214885 Infusion of ATLCAR.CD30

Hodgkin Lymphoma, Aduit

Genetic:

ATICARLC
Bendamu:
Fludarabine

10| Drug:

el Drug:

&

htips://ClinicaiTrials. gov/show/NCTO3914885

Study of ATLCAR.CD138
Cells for
Relapsed/Refractory

NCTQ3672318 Muitipie Myzioma

Multiple Myslomaiimmune System Diseases

Drug: CAR138 7 Celis

https://ClinicalTrials.gov/show/NCTC3572318

182273
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NCTDA903080

ecific CAR T Cells

sildren With
Ependymoma

Ependymoms

Birdogical: HER-2 Sperific
CART Cell

httgs://ClinicalTrials.gov/show/NCTCAS03080

NCT04314843

St
Axicabtagene Cilodeucsl in

udy of Lenzitumab and

Participants With
Relapsed or Refractory
Large B-Cell Lymphema

Relapsed/Refractory Large B-call Lymphoma

Diug:
Cycloghosphamide | Drug:
Fludarabine | Biclogical:

Lenzilumab| Biological:

Axicabtagene Ciicleucel

hittps://ClintcalTrisls.gov/show/NCT043 14843

NCYTO3636784

Anti-CD39 CAR-T Cells
VWith inducible Casgase 9
Safety Switch for B-cell
Lymphormna

Lyraphoma | Lymghoma, 8-Cell | immune
System Diseases Himmunoprofiferative
Disorders | Lymphatic Diseases

s IC9-CARIRTY

Bendarmustine | Drug:
Fludarabine | Drug:
APES0Z{ Drug:
Cyclophosphamide

https:/fCinicalTrisls. gov/show/NCTD3506 784

NCTO1626435

Phase /1A Study of
CARTLS Cells for Patients
With Chemotherapy
Resistant or Refractory
D19+ Leukemia and
Lymphoma

5 el Leukemia | 8 Cell Lymphoma

Biological: CART-15

https://CiinicalTrials.gov/show/NCTC 1626495

NCTO4734678

Comparison of

Tocilizumah Versus
Tocitizurnab/infliximak in
Patients With COViD-19-
sesociated Cytokine

Storm Syndrome

Covid19 | Cytokine Storm | Corens Virus
infecticn

Drug: Yociizumab | Drug:
Inflixirab

httgs://ClinicalTrials.gov/show/NCT0A734578

NCTO2226704

Leukapheresis for CAR or
Adoptive Czll Therapy
Manufacturing

Leukemia | lymphomal Acute Lymphoblastic
Leukemis | Diffuse Large B-Cell
Lymphoma| Nen-Hodgkin's Lymphoma

https://CiinicalTrials.gov/show/NCT03226704

NCT03321123

MB-CART1S.1 in Patients
With R/R ALL

Precursor B-Lymphobl

Lymphoma/Leukaemia Refractory

Drug: M8-CARTIS.1

httgs://ClinicalTrials.gov/show/NCTC3321123

NCTO3016377

Administraticn of

Autologous CAR-T CD18
Antigen With inducitle

Safety Switch in Patients
With Relapsed/Refractory

ALL

Acute Lymphoblastic Levkemia | immune
Systern Diseases| immunoproliferstive
Disorders

Biological: iC9-CAR1S
celis{Drug:
Rirmiducic | Drug:

Cyclophospharmide | Drug:
Fludiarabine

https.//ClinicalTrials.gov/show/NCT03016377

NCTO3605238

Treatrent of Relapsed
and/or Refractory AQPA-
lgG Seropositive NMOST
by Tandem CAR T Celis
Targeting CO19 and CD20

Neuromyelitis Qptica Specirum Disorder

Bioicgical: Corticosteroids
% tanCARTLIR/ 20

https://CiinicalTrials.gov/show/NCT03605238

NCYTO3941626

e
sy

Autologous CAR-T/TCR-T
Zell immunotherapy for
Soiid Malignancies

Esophagus Cancer | Hepatoma | Glioma | Gastric
Cancer

Biological: CAR-T/TCR-T
celis immunotherapy

hitps://ClinicalTrials gov/show/NCTE3943626

NCTO3385035

utated
-CD19
Cells in Pedistric and
Aduit Patients With r/r
ALL Post HSCT

Transposon-rnani
Allogeneic CARC

Acute Lymphobiastic Leukeraia, in Relapse

Biological: CARCIK-CD19

https.//ClinicalTrials.gov/show/NCT03389035

NC

93019

MB-CART20.1 Melanoma

pelanoma (Skin}

Biological: MB-CART20.3

httgs://ClinicalTrials.gov/show/NCTO2833019

Autologous CAR-T/TCR-T
Cell immunctherspy for
falignancies

B-cell Acute Lymphoblastic
Leukermia | Lymphoma | Myeloid
Leukemia | Multiple

Myelcma | Hepatoma|Gastric
Cancer | Pancreatic

Cancer | Mesothelioma | Cotorectal
Cancer | Esophagus Cancer | Lung

Cancer relsnoma | Synovial

Sarcoma | Ovarian Cancer | Renal Carcinema

irnrnunotherapy

httgs://ClinicalTrials.gov/show/NCT02638206

1837273
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NCT Number Title Conditions interventions URL
Efficacy and Safety of
Tocilizumab in the
Treatment of SARS-Cov-2
MNCTO4332913 Related Pneumonia COVIB-19 Pneumenia https://ClinicalTrials.gov/show/NCTG4332913
Relapsed or Refractory B-cell Nen-Hodgkin's
tymphoma|Non-Hodgkin's Lymphomas | B-cell
Lyrnphoma Refractory| B-cell Lymphema
NCTO3664635 MB-CART2Q.1 Lymphoma  {Recurrent Biological: MB-CART20.1 https.//ClinicalTrials.gov/show/NCT03664535

NCYTO3852616

MB-CARTIS. L o/r CD19+ B~
cell Malignancies {(BOW)

st
cell Lymphoma Recurrent|

Acute Lymphoblastic Leukemis Recurrent| 3-

cell Lymphoma
tic Leukemia
Recurrent | Chronic Lymphoeoytic Leukemia

Refractory | Chronic Lymphaoc

Refractory

Biological: ME-CART19.1

hthps:/fCinicalTrisls.gov/show/NCTD385 3616

NCTOL3IR3LY

Genetically Engineered
Lymphocyte Therapy

After Periphersl Blood
ansplant in

Treating Patients With
High-Risk, intermediate-
Grade, B-cell Non-
Hodgkin Lymphoma

Recurvent Adult Diffuse Large Celt
ymphoma | Recurrent Adult Diffuse Mixed
Cell Lymphoma | Recurrent Adudt Diffuse Small

Grade 3

Cleaved Celt Lymphomai Recurrarn

Falliculsr Lymphoma | Recurrent Mantle Cell

Lymohoms

Procedure: peripheral

filgrastive | Genetic:
pelymerase chain
reaction| Biclogical:

rituxirmak | Biclo
genetically engineered
fvimphooyte

plerixafor| Procedure:

autolcgous hematcpoietic
stem cell transplantation

https://ClinicalTrials.gov/show/NCTG1318317

NCT04419905

Retrestment With

CTLO1S/CTLLLS

Lyrmphoma, B-Cell

Drug: C219 redirected
autologous T cells (CTL019
- CTL139 cells)

https:/fCinicalTrisls. gov/show/NCT04419908

MO

274219

Study of bb2123.7 in
Muitiple Myeloma

Multinie Myeloma

Biological: bb2121¥

hitps://ClinicalTrials.gov/show/NCT03274219

NCT03282455

COL9 /22 CART Cedls
{AUTO3) for the
Treatment of B Cell Acute
Lymphoblastic Leukermia
(ALL}

3 Acute Lymphoblastic Leukemia | Recurvent
Childhood Acute Lymphceblastic

ieukemis | Refractory Childhood Acute
Lymphoblastic Leukemia | B-cell Acute
Lymphoblastic Leukemia

Biological: AUTO3
{CD19/22 CART cells

httgs://ClinicalTrials.gov/show/NCTC3282455

CD19/22 CART Cells
{AUTO3) for the
Treatment of Diffuse
large B Cell Lymphoma

Diffuse Large 8 Cell Lymphoema|Relapsed

Diffuse Large B-Cell Lymphomsa | Refractory

Diffuse Large 3-Cell Lymphoma| DLBCL

Biological: AUTO3

https://CinicalTrials.gov/show/NCTG

NCTO2625480

Study Evaluating
Brexucahtagene
Autoleucel (KTE-X19} in
Pediatric and Adolescent
Participants With
Relapsed/Refractory 8-
precursor Acute
Lymphoblastic Leukemia
ar Relapsed/Refractory B-
Cell Non-Hodgkin
Lymphoma

Acute Lymphoblastic LeukemiaiRelapsed Non
Hodgkin Lymphoma | Refractory Non-Hodgkin
Lymphorma

Autoleucel {(KTE-
X19)| Drug:
Fludarabine | Drug:
Cyclophcsphamide

Biotogicsl: Brexucabtagene

htips://ClinicaiTrials.gov/show/NCT

NCTD4820434

Study to Bvaluate the
fiicacy of

Brexucabtagene

Autoleuce -X19) in
Participants With
Relapsed/Refractory
Mantle Cell Lymphema

{Cohort 3}

Relapsed/Refractory Mantie Call Lymphoma

Drug: Fludarabine | Drug:
Cyclophosphamide

cal: Brexucabtagene

autoleucsl

{Biologt

httgs://ClinicalTrials.gov/show/NCTC4880434

1847273
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NCT Number Titte Conditions interventions URL
Phase | Study of pLAR-198
in the Treatment of Aduit
COi5-positive Acute Lymphobilastic Leukemia, in
Relapsed/Refractory B~ Relap Refractory Acute Lymphoblastic
NCT4888442 Al Leukemia Biological: pUAR-198 celis  {https://llinicaiTrials.gov/show/NCTO4838442

Clinical Trial to Evaluate
COI9CART {CT
Patients With Relspsed
and/or Refractory Non-

12} in

Hodgkin's B Cell

Refractory B-Cell Non-Hodgkin
Lymphoma | Relapsed 8-cell Non-Hodgkin

Biobogical: CAR-CDI8 Y

NCT03994913 Lymphormna Lymphorma Cells https:/fCinicalTrisls. gov/show/NCTD3894913
HB1610T Mt
NCT04720313 Myeloma Dose Escatation and Safety Drug: CART BIMA https:/fCinicalTrisls. gov/show/NCID4AT720313

8CMA Nano Antibedy CAR
T el ts With
Refractory and Relapsed
Multiple Myeloma

for Patie

NCTO

w
ai
(o)
puiy

554

Relapsed and Refractory Multiple Myeloma

Biological: BCMA CAR-T
Cells

https.//ClinicalTrials.gov/show/NCT0366 1554

A Study of BCMA-girected
CAR-Y Cells Treatment in
Subjects With r/r Multipie

NCTO4223018 Myeloma

Multigle Myeloma

Drug. C-CAROES

https.//Clinica{Trials.gov/show/NCT04295018

Study to Evaluate the
Efticacy of
Brexuca

Autolsucet {KTE-X19} in
Participants With
Relapsad/Refractory

NCTO2601313 Marntle Cell Lymphoma

Belapsed/Refeactory Mantle Cell Lymphoma

Cyclophosphamic

Fludssasbine | Dvug:
Axicabtagene Ciloleucel

httgs://ClinicalTrials.gov/show/NCTC2601313

Safety and Efficacy of KTE-

in Combination With
Atezolizumab in Adults
With Refractery Diffuse
Large B-Cell Lysphoma

NCT02926833 {DLBCL)

Refractory Diffuse Large 8 Cell Lymphorna

Biological: KTE-
C19| siclogical:

Atezolizumab | Drug:

Cyclophosphamide | Drug:
Fludarabine

hittps://ClintcalTrisls.gov/show/NCTH

Novel BCMViA-targeted
CAR-T Cell Therapy for

NCTQ4706934 fultiple Myeloms

Relapsed or Refractory Muitiple Myeloma

Biological: anti-BIMA CAR-
TiDrug:

Cycdophosphamid | Drug:
Fludarabine

https://ClinicalTrials.gov/show/NCTC4706936

Safety and Efficacy of
BCMA-Targeted CAR-T
Therapyfor
Relapsed/Refractory

Mugttiple Myeloma| Muitiple Myeloma in

Binlogical: BCMACAR-T

NCT0427235% Multipie Mysioma Relapse | Neoplasm, Plasma Cell cells https://ClinicalTrials.gov/show/NCTC4272151
BCMA-Targeted CAR-T
Cell Therapy for
Relapsed/Refractory Muttiple Myelema| Neoplasm, Plasma Bictogical: BCMA CAR-T
NCTD4271644 Muitipie Mysioma Celi| Multiple Myeioma in Relapse cells httgs://ClinicalTrials.gov/show/NCTC4271644
Zelf Therapy for High Risk
T-Cell Malignancies lsing Gienetic: CD7.04R/28zets
CD7-SpecificCAR T-cell Acute Lymphoblastic Leukemia | T-cell CAR T cells} Drug:
Expressed On Autologous {Acute Lymphobiastic Lymphoema| T-non- Fludarabine | Drug:
NCT03630011 TCells n tymphomas Cytozan https://ClinicalTrials.gov/show/NCTC3590011

1881273
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Conditions

interventions

URL

Study of CAR-20/19-T
Cells in Patients With

NCTOZ012058 Relapsed Refractory B Cell

Lymphoma, Nen-Hodgkin| Lymphoma, B-
Cell{ Chrenic Lymphecytic Leukemia | Smali
Lyrohocytic lymphoms

cells {1.0x1045 CAR-20/19-
Teells/keb | Biotogi

20/19-T ceils {2.5 x1075
CAR-20/19-T

cells/ka) | Biclygical: CAR-
20/19-T cells {7.5 x30°5
CAR-20/18-T

celis/kg} | Riclogical: CAR-
20718 il (2.8 x104¢

CAR-26/19-T cailsficg)

https://ClinicalTrials.gov/show/NCTG3013085

RHer2 and TGFBeta
Cytotoxic T Cells in
Treatment of Her2

Biological: TGFBeta

NCTO0S85954 Positive Mailignancy HER2 Puositive Matignancies ant HER2/EBV-CTLs  {httpsy//ClinicalTrials.gov/show/NCTO0S29954
A Study of BCMA-girected
CAR-T Cells Treatment in
Subjects With r/r Multipie
NCT04322292 Myeloma Multiple Myeloma Drug: C-CAROSS https.//ClinicalTrials.gov/show/NCT04322292
a Clinical Research of
BOCMA-Tsrgeted Prime
CAR-T Cell Therapy in
Relapsed/Refractory Mugttipie Myeloma| Neopiasm, Plasma Binlogical: BCMA targeted
NCTQ4776330 Multipie Mysioma Celi| Multiple Myeloma in Relapse prime CAR-Y cells https://ClinicalTrials.gov/show/NCTC4776330
Relapsed Large B-cell Lymphoma | Refractory
targe B-cell Lymphoma | Diffuse Large B-csll
Study of Efficacy and Lymphoma {DLBCLY Primary Mediastinal
Safety of CRCOL in Adult  {Large B-Cell Lymphoma (PMBC -grade | Biological: CRCOL| Drug:
Large B-cell Lymghoma B-cell Lymphoma | Transformed Follicular Fludarabine{ Drug:
NCTO4836507 Patients Lymphoma {TFL) Cydophosphamide https.//ClinicalTrials.gov/show/NCTC4836507

Lang-Term Follow-up
Study for Patients
Previcusly Trested With

NCYT02812252 JCARDIS

Acute Lymphoblastic Levkemia

Genetic: JCARGIS

hittps://ClintcalTrisls.gov/show/NCTO2813252

Clinical Study of 1019002~
T Celt Therspy for
Refractory/Relapzed B-

Biological: Low dose
ETC120 T
Cells | Biclogical: Middie
dose ETO19002-T

Cells| Biclogical: High dose

MNCT03642436 Cell Malignancies B-Cell Malignancies ET015002- T Cells https://CiinicalTrials.gov/show/NCT03642456
Prost. Neoplasms, Castration-
Resistant| Neoplasms by Histologic
Type | Neoplasms, Prostate| Prostate
P-PSMIA-101 CAR-T Cells  {Cancer | Metastatic Castration-resistant
in the Treatment of Prostate Cancer{ Neoplasems | Prostatic
Subjects With Metastatic  {Neoplasms | Genital Neoplasms, Bictogical: P-PSMA-101
Castration-Resistant Male | Urogenital Neoplasms | Meoplasms by {CAR-T cells { Drug:
NCTQ4249947 Prostate Cancer mCRPEY  {Site | Prostatic Disease timiducid https://ClinicalTrials.gov/show/NCTC4249937
A5CAR-T Therapy
Targeting GD2, PSMAand
D275 for Treating Bizdogical: GD2, PSMA and
NCTD4637503 Neurcblastoma Neurcblastoma CD276 CAR-T cells httgs://ClinicalTrials.gov/show/NCTC4637503

T-cells Expressing an Anti-
SLAMET CAR for Treating

NCTO385865G Multiple Myeloms

Myeloma-Muitipie |Myeloma, Plasma-Cell

Drug:

Cyclophosphamic
Fludarabine | Drug:

i

Rirniducid | Biclogical: Anti-
SLAMFT CAR T cells

https:/fCinicalTrisls. gov/show/NCTD39588856

NCTD4556669

Solid Tumors

Solid Tumor, Adutt | Cervical

Cancer | Sarcoma | NSCLE

Biotogic
1armoved anti-CD22 CAR

: Autologous 3PD-

Tcells

httgs://ClinicalTrials.gov/show/NCTCA556669

1867273

SUBSTITUTE SHEET (RULE 26)




WO 2023/178187

FiG. 19-55

PCT/US2023/064452
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interventions

URL

T Cells Expressing a Novel
Fully-Human Anti-BCMA
CAR for Treating Multiple

NCTO3602612 Myeloma

Myeloma-Muitipie | Myeloma, Plasma-Cell

Drug:
Cyclophosphamide | Drug:
Fludarabine | Biological:
Anti-BCMA CAR T cells

hittps://ClintcalTrisls.gov/show/NCTO3502612

I Vitre Expanded
Allogenei

Virus Specific Cytotoxic T-
Lymphocytes (E8V-CTLs}
Geneticaily Targeted to
the CD18 Antigen in B-czl

NCT01430290 Malignancies

Acute Lymphocytic Leukemia Lymphoma

Biolcgical:

/Genatical

Cyclophosphamide-based
chemotherapy

https:/fCinicalTrisls.gov/show/NCID 1430390

P-BEMA-T0L Tsern CAR-T
Cellsin the Treatment of
Pstients With Multipie
Myeloma {MM)

Multipie Myeloma

Bicdogical: P-BCMA-101
CAR-Tcells | Drug:

Firmiducid

https:/fCinicalTrisls.gov/show/NCID3288493

CD19-5pecific T Cells Post

NCTO3579838  AflaSCT

B Acute Lymphoblastic Leukemia With
tiv;13¢23.3); KMT2A Rearvanged | Recurrent B
Acute Lymphoblastic Leukem current
Chronic Lymphocytic Leukem 2current
Diffuse Large B-Cell Lyrmphorma, Not
Ctherwise Specitied | Recurrent Mantle Cell
Lyrmphoma | Recusrent Non-Hodgkin

by Recurrent Ph-Like Acute
Lympheblsstic teukemia | Recurrent Frimary
Viediastinal {Thymic) Large 5-Cell Cell
Ly {Recurrent Srmall Lymphooytic
fractory B Aciste Lymphoblastic
ctory Chronic Lymphocytic
Leukemia| Refractory Diffuse Large B-Cell
Lymphoma, Not Ctherwise
Specified | Refractory Mantie Cell
Lymphoma | Refractery Non-Hodgkin
tory Ph-like Acute
Lyimphoblas emial Refractory Primary
Mediastinal {1 { Ceall
Lymphemal Refractory Small Lymphocoyhic
Lymphoma

Lyrrgrsy

Biolngical: Autologous
Ch19-CD8-CO28-Ch3zeta-
CA b S5-HERILT
Celis| Drug:
Cyclophosphamide | Drug:
Fludarabine

https://Clinical Trials. gov/show/NCT1

ntraperitoneal infusion of
EpCANM CAR-T Cellin
Agdvanced Gastric Cancer
With Peritoneal
fietastasis {WCH-GC

CART

NCTO3

(%1
G
[}
2
=]
2l

Neoplasm, Stomach| Metastases,
Neoplasm | Meoplasim Seeding

Biological: CAR-T celis
targeting

EoCAM | Biclogical:
Chemotherapy

httos://ClinicalTrials gov/show,/NCTC3563326

Long-term Follow-up
Study for Patients
Previcusly Treated With a

NCTOZA36771 June CAR T-Cell Product

Non Hedgkin Lymphoma | Miultiple
Myeloma | Chror ymphocytic

Leskemis | Diffuse Large B Cell

Lyrrphoma | Mantte Celt Lymphorna | Follicutar
Lymphams

Genetic: JCAROLT |Genetic:
UCARH125

https://ClinicalTriaks. gov/show/NCT03436773.

Safety, Activity and Cell

Kinetics of CYAD-211 in
Patients With Relapsed or
Refractory Multipie
NCTO461

Myeloma

Relapse/Refractory Multiple Myelorna

Biotogicsl: CYAD-
2111 Drug: Endoxan| Drug:
Fludara

hitns://CH

icalTriaks. gov/show/NCT046 1

Study in
Relapsad/Refractory
Acute Myeloid Leukemia
or Myelodysplastic
Syndrome Patients to
Determine the
Recorrmended Dose of
CYAD-02Z

NCTOA157696

Acute Myelold Leukemia | Myelodysplastic
Sy ndroraes

Biological: CYAD-02 | Drug:
ENDQXAN | Drug: Fludara

hitps://Clinical Trials. gov/show/NCTC4 167656

SUBSTITUTE SHEET (RULE 26)




WO 2023/178187

FIG. 19-56

PCT/US2023/064452

NCT Number

Title

Conditions

interventions

URL

NCTDA362756

Study of Brexucabtagene
H{KTE-X18) for

sed/Refractory 8-
Cell Malignancies

Relapse/Refractory Mantle Cell Lymphoma

Biological: Brexucabtagene
Autoleuce! {KTE-

X19)| Drug:

Fludarabine | Drug:
Cyclophosphamide

hitps://ClinicaiTrals.gov/show/NCT04162756

NCT03761056

Efficacy and Safety of
Axicabtagens Ciloleucsl as
First-Line Therapy in
Participants With High-
Risk Large 8-Cell
Lymphoma

B-cell Lymphoma

Biolcgical: Axicabiagene
Citolewn

Fludarabine | Drug:
Cyclophosphamide

hitps://ClinicaiTrials.gov/show/NCT03761056

624036

Safety and Tolerability of
Brexucahtagene
Autcleucel (KTE-X19} in
Adults With
Relapsed/Refractory
Chronic Lymphocytic
Leukemia and Small
Lymphooytic Lyraphoma

100

Relapsed/Refractory Chrenic Lymphooytic

Leukemis and Relapsed/Refractory Small

Lymphocoytic lymphoma

Biobogical: brexucabtagene
auteleucet (KTE-

X19)| Drug:

Fludarabine | Drug:
Cyclophosphamide

hitps://ClinicaiTrals.gov/show/NCT03624036

rmmundclogic Features of
Respiratory Failure in
Pediatric Hematopoietic
Cell Transplantstion {HCT)

Racipients and Pediatric

NCTD4355780 Oncology Patients Respiratory Failure}Respiratory Disease httgs://ClinicalTrials.gov/show/NCTC4355780
A Study of TAK-102 in
Adult With Previcusiy-
NCT04405778 Treated Solid Tumaors Solid Tumors Biological: TAK-102 https://CiinicalTrials.gov/show/NCT04405778
Refractory Diffuse Large B Cell Lymphoma
{DLBCL) | Relapsed Diffuse Large B-Call
Safety and Efficacy of KTE- {Lymphoma | Transformed Follicutar Biolcgical: Axicabiagene
CA9 in Adults With Lymphoma (TFL | Primary Mediastinal 8-cell Citoleucel | Drug:
Refractory Aggressive Non {Lymphoma {PMBCL) | High Grade 8-celi Fludarabine | Drug:
NCTQ2348216 Hedgkin Lymphoma Lymphoimas (HGECL Cyclophosphamide hitps://ClinicaiTrials.gov/show/NCT02348216

NCTO4302482

Trial to Evaluate the
Safety an icacy of MiB-
102 in Pstients With
BPDCN,

Blsstic Plasmacyteid Dendritic Cell Neoplasm
{BPDCN)

Biolcgical: MB-102| Drug:
Fludssasbine | Dvug:
Cyclophosphamide

hitps://ClinicaiTrals.gov/show/NCT04102482

NCTO4363302

Safety and Efficiency
Study of CD19-PGL-CART
Cellin
Relapsed/Refractory B
Cell Lymphoma

tymphoma, B-Cell

Biological: CD18-PDI-CART
Cell

httgs://ClinicalTrials.gov/show/NCTCA163302

NCTO4236011

BCMA and L Targeted
Fast Dual CAR-T for
BCMAS
Refractory/Retapsed
Multipie Myeloma

pMuitinle Myeloma

P GLOLEF

injection

hitps://ClinicalTrals.gov/show/NCTO4 236012

NCTOREE035Y

T-L
Genetically Targ

the B-Celi Specific Antigen

mohocytes

eted to

CO19 in Pedistric and
Young Adult Patients With
Refapsed B-Cell Acute
Lymphoblastic Leukermia

Helapsed B-Cell Acute Lymphiohiastic
Leukemia

Procedure: leukapheresis
or collection of

PBMCs | Drug:
cycisphosphamide hased
chernotherapy
regimens| Biological:

mcdified T cells

https://ClinicalTrials.gov/show/NCTG 1860937

NCT04002401

and Efficacy of
Axicabtagene CGiloleucel in

Combination With
Rituximak in Participants
With Kefractery Large -

Celf Lyraphoma

Refractory Large B-cell Lymphoma

Bictogical: Axicabtagene
Citoleucel | Drug:

Ritwximab | Drug:

Fludarabine | Drug:
Cyclophespharmide

https://ClinicalTrials.gov/show/NCTO4)!

1887273
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NCT Number Title Conditions intarventions URL
Safety and Effi Drug:

Axicsbtagene Clloleuce! in
Combination With
Utomitumab in Adutts

With Refractory L

celf byrmhoima

Relapsed/Refractory large EB-cell Lymphoma

Cyclophosphamide| Drug:
Fludarabine | Biological:
Axicabtagene

Citeleucel | Biclogical:
Utomilumak

https://ClinicalTrials.gov/show/NCTG3 704298

tficacy of Axicabtagens

Gilol

wel Compared to
Standard of Care Therapy
in Subjects With
Relapsed/Reiractory
Diffuse Large B Cell

Relapsed/Refractory Diffuse Large B-Celf

Biological: Axicabtagene

Cilcleucel | Drug: Platinum-

containing salvsge
chemotherapy {eg, R-ICE)
foliowed by high dose
therapy {eg, BEAM) and
autologous stem cell
transplantin

responders. | Drug:
Cyclophosphamide ! Drug:

NCT03391466 Lymphoma Lymphoma {DILBCL) Fludarabine hitps://ClinicaiTrials.gov/show/NCT03391466
AStudy of TAK-981 Given
With Rituximah in Adulis
With Relapsed or
Refractory CO20-Positive Drug: TAK-981| Drug:
NCTD4074330 fNon-Hedgkin Lymphoma  {Lymphoma, Non-Hadghkin Rituximab https://ClinicalTrials.gov/show/NCT0A074330
Safety and Efficency
Study of BCMA-PD1-CART
Cellsin
Relapsad/Refractory Birdogical: BCMA-PD1-
NCTD4162115 Muitipie Mysioma Multiple Myeloma CART Celi httgs://ClinicalTrials.gov/show/NCTC4162119

Multi-CAR T Celf Therapy
in the Trestment of

Multiple Myelorma

Multinie Myeloma

Biological: CAR T cells

https://CiinicalTrials.gov/show/NCT03 27

CD30CART Calis,
a
n

=lapsed CO30 Exprassing

Hodgkin's Lymphoma | Non-Hodgkin

Genetic: CAR T Celis | Drug:
Cycdophosphamide | Drug:

NCTO2917083 Lymphoms {RELY-30} Lymphoms Fludsrabine https://ClinicalTrials.gov/show/NCTG2917083
PSMA-specific CAR-T Celt Bioclogical: 4SCAR-PSMA T
NCTD442245% Therapy PSMA Pozitive Tumers or Tumor Tissues cells httgs://ClinicalTrials.gov/show/NCT04429451

BCMA and CD19 Targeted
Fast Dual CARY for
Chrormoscmal
Abnomalities High-risk

NCTQ4617704 BCMAS Multinle Myeloma

fisitiple Myeloma

Biological: GC

injection

hitps://ClinicalTrials gov/show/NCTC4517 704

Clinical Trial to Assess The
acy and Safy

Combination of
Tisageniecleucel And
lbrutinit in Mantle Cell

Combination Product:
ibrutintb and

NCT04234051 Lymphoma te Cell Lymphoma Recurrest Tisagentecleucsl https.//ClinicalTrials.gov/show/NCT04234061
Biological:
HERZ(EQ)BBI4/CD1%t+ T
Memory-nriched T Cells cells| Other: Laboratory
i T E) Giioblastoma | Malignant Glioma | Recurrent Biorrarker
Recurrent or Refractory {Glicma|Refractory Glioma | WHOQ Grade i Analysis| Procedure:
NCTO3385230 Grade Hi-1V Glioma Gliomas Leukapheresis https://ClinicalTrials.gov/show/NCTG3389230
Lisocabiagene Maraleucel
{4CARD17} as Second-Line {Lymphoma, Non-Hodgkin | Lymphoma,
Therapy {TRANSCEMD- Nonhodgkin|Lymphoma, 8-Cali | Lymphoma, Biolegical: lisccabtagene
NCT03483103 PILGT-017006) Lasge B-Cell, Diffuse rarateucal https://TlinicalTrials.gov/show/NCTG3483103
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NCT Number Title Conditions interventions URL
Biological: JCARQLT | Grug:
ASafety and Efficacy Trial Durvatumsb| Drug: CC-
o R017 Combinations 122 | Drug: lbrutinib | Drug:
in Subjects Wit CC-220 | Drug:
Retapsed/Refractory B- Retatlimat: | Drug:
cell Malignancies Lympphoma, Nen-Hodgkin | Lymphoma, Large  {Nivelumab | Drug: CC-
NCTO3310615  }{FLATFORM) -Cell, Diffuse | Lymphoma, Folliculsr 99282 https://ClinicaiTrials gov/show/NCT03310619
A Safety Trialof
Lirocakbtagens Marajeucel {Lymphorna, Non-
{iCARDLY} for Relspsed  {Hodgkin| lymphomas | Lymiphoma, 8-
asnd Refractory {R/RY B-  {Cell| Lymphoma, Large B-Celi,
cell Non-Hodgkin Diffuse | Neoplasms | Necoplasms by Histelogic
Lymphoma {(NHL) inthe  {Type|lymphoproliferative
Dutpatient Setting Discrders | Lymphatic
{TRANSCEND-CUTREACH- {Disesses|mmunoproliferative Binlogical: lisocabiagene
NCT03744676 o’ Disorders | imimune System Disorder maraleucel https:/fCinicalTrisls.gov/show/NCTD3 744876

NCTO2601442

Acute Lymphoblastic Leukemis {ALL}| Diffuse
targe B-cell Lymphoma (DLBCL)

Biological: CTLO19

https://CinicalTrials.gov/show/NCTO3E0 1442

Tisagent rced in Adult
Patients With Refractory
o Relapsed Follicular
Lymphoma

Biological: tisagenlecleuce!

https://CinicalTrials.gov/show/NCT03568481.

Study of £
Safety of CTLO19 in Aduit

cscy and

NCT02445242 DLBCL Patients Diffuse Large B-cell Lymphoma (DLBCL) Binlogical: {TLO19 hitps://ClinicaiTrials.gov/show/NCT02445248
Biological: E7 TCR
E7 TCR T Celis for Human {Papillomavirus Infections} Cervicsl Aldedeuking Drug:
Papitlomavirus-Associated  {intraspithelis! Neopdasia | Carcinoma in Fludarabine | Drug:

NCTO2858310 Cancers Situ | Vulvar Neoplasms [Vulvar Diseases Cyclophosphamide hitps://ClinicaiTrials.gov/show/NCTC2858310

NCYTO3181326

A 5t fax in

Combination With

sy of Veneto

Navitoclaxand
Chemotheragy in Subjects
With Relaps=d/Rel

actory
Acute Lymphaoblastic

Relapsed/Refractory
Lymphoblastic Lymphoma

ic Leukemia

5t

ic Lymphoma

Drug: Navitoclax| Drug:

Chemotherapy | Drug:
Venetociax

iCHnicaiTvials gov/show/NCT3183126

NCT02208362

Genetically Modified T-
celfsinTre

ting Patients
With Recurrent or
Refractory Malignant
Glioma

Recurrent Glioblastoma Recurvent Malignant
Glicima | Recurrent WHO Grade I

Glioma | Recurrent WHG Grade 1
Glioma | Refractory Glicklastoma | Refractory

NMalignant Glioma | Refractory WHC Grade Il

Glioma | Refractory WHO Grade 1l Glioma

Biological: IL13Ralphaz-
specific Hinge-optimized 4-
1BB-co-stirmtatory
CAR/Truncated CD19-
expressing Autologous
TN/MEM Celis | Riological:
11.13Ratpha2-specific Hinge-
cptimized 41BB-co-

stimulatory CAR Truncated
CD19-exprassing
Autologous T~
lymphocytes | Other:
Laboratory Bicmarker

Analysis| Procedure:
Magnetic Resonance
Imaging| Precedure:
Magnetic Rescnance
Spectroscopic

Imaging | Other: Cuality-of-
Life Assessment

https //ClinicalTrials. gov/show/NCT2208362
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interventions

URL

Studdy of Carfilzomib in
Combination With
Induction Chemotherspy
in Children With Relapsed
or Refractory Acute

Lymphoblastic Leukemia

Acute Lymphobiastic Leukemia (ALL)

Drug: Carfilzomib | Orug:
Dexamethasone | Drug:
Dirug: PEG-
asparaginase | Drug:

Mitoxantrone |

Vincristine | Drug:
intrathecsl {iT)
Methotrexste | Drug:
Intrathecal Triple Therapy
{intrathecal Cytarabine,
Hydrocaortisone, and
Meth
Meres

=xate} | Drug: &-
spurine | Drug:
Cyclophcspharide | Diug:
Cytarabine | Drug:

Daunorubicin

https://ClinicalTriats.gov/show/NCT02 303823,

In3 - A Retrospective
Study of UK Patients With

NCT04456953 Leukgemis

Precursor Cell Lymphoblastic Leukemia-
Lymphorma

Drug: inctuzumsh

Qrogamicin

hittps://ClintcalTrisls.gov/show/NCT04456958

A Study of TAK-281 in
Participants With
Relapsed/Refractory Solid
Tumors or Non-Hodgkin

NCTO2648372 Lymphoma {NRL)

Necplasms | Lymphoma | Bematologic
Neoplssms

Drug: TAK-S81

https://CiinicalTrials.gov/show/NCT03648372

Study of japanese
Enscephsiitis Chirmeric
Virus Yaccine Given With
Measles-Mumps-Rubelia

Biological: lspanese
encephalitis chimeric
virus: Measles, mumps,

Vaccing in Taiwanese Jspanese and rubelia live
NCTO1188343 Toddiers Encephalitis| Measies | Miumps | Rubelia attenuated virus hittps://ClintcalTrisls.gov/show/NCTO1 188343
Biodogical: hbh2121{ Drug:
Daratumumak | Drig:
Pomalidomide | Drug:
Efficacy and Satety Study Dexamethasone | Drig:

of bh2121 Versus
Standard Regirmens in
Subjects With Relapsed
and Refractory Multiple

Bortezomib| Drug:
Ixazomib | Drug:
Lenalidomide | Drug:
Carfilzomib| Drug:

NCTO3651128 Myeloma {RRMM) Multiple Myeloma Eictuzumab https.//ClinicalTrials.gov/show/NCT03851128
Testing a New lmmune
Cell Therapy, GD2-
Targeted Modified T-cells
{GD2ZCART), in Children,
Adclescents, and Young Drog:
Adults With Cyclophospharmide | Drug:
Relapsed/Refractory Fludarabine
Dstenssreoma and Recurrent Meuroblastoma| Recurrent Phosphate | Biclogical: G2-
Neurcblastoma, The GD2- {Osteossrcoma | Refractory CAR-expressing
NCT04536356 CAR PERSIST Trial Neuroblastoma |Refractory Gsteosarcoma Autologous T-lymphocoytes (htips://ClinicalTrials.gov/show/NCT04539366
Biologica)l: Recombinant
fimbriaf adhesin dsc14Cfak
SCTA2/LTES | Biological:
Recombinant fimbrial
adhesin
Safety Study of Chimeric i Biological:
Vaccine to Prevent ETEC Maodifted E. colt heat labile
NCTO1644555 Diarrhea via Coli Infection enterotexin LTR192G https.//ClinicalTrials.gov/show/NCT0 1644565
Treatment of Relapsed
and/or Chemctherapy Matignant Mescthelicwna | Pancreatic
Refractory Advanced Cancer | Ovarian Tumor | Triple Negative Breast
Malignancies by CART- Cancer | Endometrisl Cancer | Other Biological: anti-meso-CAR
NCTO2580747 meso Mesothelin Positive Tumaors vector transduced T cells  {htips://ClinicalTrials.gov/show/NCT02580747
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NCTOL935843

Treatrment of

Chemaotherapy Refractory

Hu

an Eptdermalgrowth
Factor Receptor-2{ HER-2)
Positive Advanced Solid
Tumors

Advanced HER-2 Positive Solid
Tumors | Chemaotherapy Refacto

|HER-2
Antibody inhibitor Therapy Refactory

Biological: CARYT-HER-2

https://ClinicalTrials.gov/show/NCTG1.935843

NCTOE8649366

Treatment of
Chematherapy Refractory
EGFR{Epidermal Growtt
Facter Receptor} Positive
Advanced Solid Tumors
{CART-EGFR}

Advanced EGFR-positive Solid Turmors

Biological: CART-EGER

hittps://ClintcalTrisls.gov/show/NCTO 1869166

NCT0O25414370

Treatment of Relapsed

and/or Chemoth

Refractory Advanced
Malignancies by CART133

Liver Cancer| Pancreatic Cancer| Srain

Tumor| Breast Cancer | Ovarian
Tumor | Colorectat Cancer | Acute Myeloid and
Lymphoid Leukemias

Biological: anti-CHL33-CAR
vector-transduced T cells

hittps://ClintcalTrisls.gov/show/NCTO2543.370

NCTO1I854888

Treatment of Relapseg
sndfov Chemotherapy
Refractory B-cell

Malighancy by CART1S

Hematopoietic/Lymphoid Cancer | Adult Acute
Lymphcbiastic Leukemia in Remi n| &-ceif
Wdult Acute Lymphoblastic Leukemia | B-cell
“hronic Lymghocytic

Leukemia | Protymphocytic

l.eukemia| Recurrent Adult Diffuse Large Cell
Lyrrhoima | Recurrent Grade 1 Foliicular
Lymphoma | Recurrent Grade 2 Fellicular
lymphoma | Recurrent Grade 2 Follicular
Lyrrmhoima | Recurrent Mantle Celi
Lymphom fractory Chronic Lymphaocytic
lLeukermia | Stage 1 Aduit Diffuse ell
Lyrrhoima | Stage H Chironic Lymphocytic
Leukemia|Stage 1l Grade 1 Follicutar
Lyimphoma | Stage i Grade 2 Follicular
Lyrrhoma | Stage rade 3 Follicular

1 Mantle Cell

Adult Diffuse Large Cell

ge IV Grade 1 Follicular
yimphor iV Grade 2 Follicular
Lyrnphoima | Stage iV Grade 3 Follicutar
LymphomaiStage 'V Mantle Celf Lymphoms

Biological: anti-CD19-CAR
vector-tre

httos://ClinicalTrials. gov/show/NCT01864889

NCTO0291447

111in-ch&05 in Patients
With Advanced Tumours
Expressing the 805

L Antigen

Neoplasms

06

https://ClinicalTrials. gov/show/NCT00231447

4 Study Comparing the
Cfficiency and Ssfety of -
CHOP{Cyclophosphamide,
Hydroxydaunamycin,
Oncovin, and Prednisone)
Versus R-CHGP in
Unitreated CD20{Cluster
of Differentistion Antigen
20)-Pasitive DLBCL

Drug: SCT400 plus

NCTOUA3 34406

Monoclonal Antibody in

Fatients With Metastatic
Prostate Cancer That Did
Mot Respond te Hormene

Therapy

Frostate Cancer

Biological: CNTO 328

Patients CHOP | Drug: Rituximab
4z CHOP
NCTO2772822 Diffuse Large B Cell Lymphorma pius CHO! https.//ClinicalTrials. gov/show/NCT02772822
50354, Anti-lL-6 Chimeric

https://ClinicalTrials.gov/show/NCT00433446
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Biolngical: Japansse
encephalitis

Study of ChirmeriVax3, o~ vaccine | Biological:
Japanese Encephalitis lapanese encephalitis
Vaccing in Yoddiers in vaceine
Thaitand and the {Acambis} | Biclogical:
NCTO0735644 Phifippines Japanese Encephalitis{Hepatitis A Hepatitis A vaccine https.//ClinicalTrials.gov/show/NCTC0735544

Study of ¥ Cells Targeting
CD138/BCMA/LDIY More
Antigens {CART-
138/BUMA/ 1S/ More] for
Chemuotherapy Refractory

angd Relapsed Multiple Biological: CAf
NCT03196414 Myeloma fisitiple Myeloma 138/BCM hittps://ClinicalTrisls gov/show/NCT03 196414

Adoptive Transfer of
Autotegous T Cells
Targeted tc Prestate
Specific Membrane
Antigen {PSMA) for the

Treatment of Castrate Biological: engineered
Metastatic Prostate autologous T eellsiDrug:
NCTO1240373 Cancer {CMPC Brostate Cancer eyctophospharmides hitps://ClinicalTrials.pov/show/NCT02.140373

Phase | of SGM-101 in
Patients With Cancer ot {Colon Cancer | Rectum Cancer | Pancreas
the Colon, Rectum or Cancer | Metastatic Colorectat

2 Carcer { Recurrent Colorectal Carcinema Drug: SGM-101 hittps:/

NCYT029)

ClintcalTrisls.gov/show/NCTO2873672

QUILT-3.019: Phase 2

Study of NPC-1C Chimeric

Monoclons! Antibody to

Treat Pancreatic and Metastatic Pancraatic Cancer | Metast
NCTO1040000 Colorectal Csncer Colarectsl Cancer Drug: NPC-1C/NED-102 https.//ClinicalTrials.gov/show/NCTC 1040000
Ganetic: aCD19z calis, iL2,
A Phase | Study of CD19 pre conditioning

ic T Cellsin

Sped ¢ Cyclophosphamide &
Positive Malignancy CH1Y Pasitive Non-Hodgkin Lymphoma Fludarabine https://ClinicalTris

gov/show/NCTO1493453

Precurser B Celt Acute
Lympheblastic Leukemia
{B-ALL) Treated With
Autotogous T Celis
Genetically Targeted to

the B Cell Specif
NCT01044069 Co1% Leukemia|Acute Lymphoblastic Leukemia T cells targeted httgs://ClinicalTrials.gov/show/NCT0 0440689

ic Antigen : gene-modified
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NCT

Number Tithe Conditions interventions URL
Malanoma |Melano
MAGE-C2 TR T Call Trial to Trest ma, Uveal| Head Bislogical: Adoptive therapy with

NCY04724543

Melanoma and Head and Neck Cancer

snd Neck Cancer

autologous MCZ TCR T cells

hitps://ClinicalTrizls. gov/show/NCT47295453

Phase | Tvial of LMPZ Antigen-specific
TCR T-celi Therapy for Recurrent and

Nascpharyngeat

Drug: LMP2 Antigen-specific TCRT

NCTQ3925896 | Metastatic NPC Patients Carcinoms cells https://QinicalTrials. gov/show,/NCTC3525855
£7 TCRT Cell induction immunctherapy | Uterine Cervical
NCTO4476251  {ior Stage HB-IVA Cervical Cancer Neoplasrms Biological: E7 TCR https://ClinicalTrials.gov/show/NCT04475251

NCTO2654821

udy With T-cel Receptor Gene
Therapy in Metastatic Melanaoma

Stage IV 5kin
Melanoms|Eye;
Melanoma

Biolcgical: TCR transduced T-
cellst Procedure: Blopsy | Procedure:

Blood taking

hitps://ClinicalTrisls. gov/show/NCTO2654821

NCT043568182

AFP Specific T Cell Receptor
Transduced T Cells injection{C-TCROSS5)
in Unresectable Hepatocellular
Carcinoma

Hepatocailular

Carcinomas

Binlogical: Autclogous C-TCROSGS

https://QinicalTrials. gov/show,/NCTC4368182

NCTD4015336

£7 TCR Cell induction Immunctherapy

for Stage

2e ] HPY-
Associated Oropharyngeal Cancer

Papillomavirus

s | Crophar
vngeal Meoplasms

Biologica!:

httos://ChinicalTrials.gov/show/NCT0A015336

NCTD4044950

A Phase il Study of Neoadjuvant E7 TCR

rmanctherapy for Borderline
Resectsble and Unresectable Stage !
HPV-Associated Cropharyngeal Cancer

Papillomavirus

in

ions | Grophar
vngeal Meoplasms

hitgs://ClinicalTrials.gov/show/NCT04044950

HA-1LTTCR T Celt immunotherapy for
the Treatment of Patients With

Redapsed or R
After Dener Stem Cell Transplant

efactory Acute Leskemia

Myelomonocytic
Leukemis | Recurren
tAcute
Biphenotypic
Leukemia | Recurren
tAcute
Undifferentiated
Leukemia| Recurren
t Childhood Acute
Lymphoblastic
Leukemia| Recurran
t Childhood Acute
My=loid

Leukemia| Refracto
vy Acute
Lymphobilastic
lLeukemis | Refracto
ry Adult Acute
Lymphoklastic
Leukesnia| Slast
Phase Chronic
Myelogenous
Leukermia, BCR-
ABRLL

{Recurrent

Blastic

Plasmacytoid

Biolcgical: CD8+ and CD4+ Doncr
Memory T-cells-axpressing HAL-
Specific TCR! Drug: Fludarabine | Other:
Laboratory Bicmarker Analysis

httos://ChinicalTrials.gov/show/NCT03326921

AFP Specific T Cell Receptor
jection{C-TCRO55)

in Unresectable Hepatoceliular

Transduced T Celis

Carcinams

Hepatocellular

LCarcinoma

Biolegical: AFP Specific T Cell Receptor
TCells

httos: //ChinicalTrials.gov/show/NCT0397 1747

TCR-Redirected T Cell Treatment in
Patients With Recurrent HBV-related
Hepatoceliular Carcinoma Post Liver

Recurrent

NCTO4677088  {Transplantation {Zarcinoma Biclogical: TC https://ClinicalTrials.gov/show/NCTO4677088
Nonsmali Cell Lung
TCR-T Cellfor mmunctherapy of Lung  Cancer| Solid
NCT03778814  §Cancer and Other Sclid Tumoers Tumeoer, Adult Biclogicai: TCR-T cells hitps://CintcalTrisls.gov/show/NCTO37788 14
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LIRL

A Phase /1l Study of Gene-modified
WYL TCR Therapy in MBS & AML

Myelodysplastic
Syndromes

{MiBS} |Acute
Myeloid Leukaemia

Genetic: Autologaus WYL TCR

NCTO2850 Patients {AMIL) transduced T celis httos: //ChinicalTrials.gov/show/NCT0 25!
Cervical
E7TCR T Cell immunothevapy for High- Hintraepithelial

NCT04411134  {Grade Cervical intraegpitheiial Neopiasia i5sia Biologicai: E7 TCR hitps://CintcalTrisls.gov/show/NCT0442.1134
Study of Adoptive Immuncthes Haematological
With Donor-derived CMV-specific T Malignancies|CMV  Ger] CMV-TCR transduced donor-
NCTO2988258  {Cells for Recipients of Allo-H30T Infection derived T ceils hitgs://ClinicalTrials.gov/show/NCT02988258
Pancreatic
Cancer | Pancreatic | Drug: Cyvcloghospharmide | Drug:
Neoplssms| Fancre | Fludarabine | Biological: Mutant KRAS
Mustant KRAS G12V-specific TCH stic Ductal Gi2V-specific t transduced
Transduced T Cell Therapy for AdenocarcinomalA fautologous T o { Drug: Anti-PD-1
NCT04346238  {Advanced Pancrestic Cancer dvanced Cancer monocional antibody https://ClinicalTrials.gov/show/NCT04 145298

NCTO3452316

specific T Cell Receptor {TCR}

T Cellin Sarcoma

Bone Sarcoma i Soft

Tissue Sarcoma

Biologicsl: NY-E3C-104"TCR Affinity

Enhancing Spe

Ccell Therapviki%e

https://ClinicaiTrisls. gov/show/NCTO3462

23273

NY-ESO-1 TCR %4 TAEST1600 114 %for
Patients With Advanced N3CLC

Lung Cancer,
Nonsmabl Cell,
Recurrent

Orug: Cyclophosphamide and
Fludarabine | Biological: Anti-NY-ESO-1
TCR transduced T cells

httos://ChinicalTrials.gov/show/NCT0302927

TCR-Redirected T Celis Therapy in

Hepatoceliular

NCTO3899415  {Patient With HEBV Related HEC Carcinoms Bislogical: TCR redirected T celis hitps://ClinicalTrizls. gov/show/NCTO38994 15
The Study of Targeted NY-ESC-1 T Cell
Receptor (TCR} Genetic Modified Advanced

NCYTO3047811

sutologous T Cells Treatment of

Advanced Solid Tumors

Malignant Sclid

Tumors

Othern TR - T cell therapy

hitps://ClinicalTrizls. gov/show/NCTO304 7811

immunctherapy With £7 7 Cell
Receptor T Celis

for Vulvar High-Grade

Sqguamaous
Lstssepithelial
Lesicnsof

Vulvs | Neoplasms,
Sauamaous

NCTO3237791  {Squamoeus Intraepithelial Lesions Celt{vuivar H3IL Biolcgical: E7 T Cell Recegtor (TCR) https://ClinicalTrisls.gov/show/NCT03937791
EBY-TCR-TIRYT-EQO11%0for Patients
With E8V-positive Recurrent or Nasopharyngea!

NCTO3648697  [Metastatic NFC Carcinomas Siological: EBV-TCR-T (YT-EOCL) celis https://QinicalTrials. gov/show,/NCTC3548657

TCR-Redirected T Cell Infusions to
Frevent Hepatoceliular Carcnoms
Recurrence Post Liver Transplantaticn

Other: Biclegical: KBV antigen specific
TCR redirected T celt

httos://ChinicalTrials.gov/show/NCT0 2685372

Trial to Assess the Efficacy of a TCR Alfa
Bets Depleted Graft in Pediatric

Acute
Lymphokdastic
Leukemia | Leukemi
s Acute Myeloid -
AML| Nen-Hodgkin
Lymphoma | Myelod

Affected by ALL or AML and Receiving  fvsplastic Biological: TCR 5ifs beta T celt
NCID1810120  jan HSCT Syndromes depleticn httos://ChinicalTrials.gov/show/NCTO18 10120
CMV Infection or

NCT0435327¢

CMVIV-TCR-T Celis for M Virus infection
After HSCT

Reactivation After
Allogenic HSCT

Biclogical: CMV-TCR-T cells

httos://ChinicalTrials.gov/show/NCT0A 1

NCTDE297025

tmimunotherapy With £6 7 Cell

Receptor (TCR) T Cells for Vulbvar High-

Grade Squamous intraepithelial Lesi

3

Human
Papillomavirus {HP
V16| High Grade
Sqguamaous
Intraepithelial
Lesion

Drug: Aldesteukin | Siclogical: E6 T Cell
Receptor {TCR)

httos://ChinicalTrials.gov/show/NCT03 187025
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LIRL

A Study of TCR-Redirected T Celt
infusion in Subject With Recurrent HEBV-
related HCC Post Liver Transglantation

Recurrent

Hepatocellular

Carcinoma

Biological: Bielogic

httos://ChinicalTrials.gov/show/NCT02719782

EBV-TCR-T Cells for £B Virus infection

EBV Emis and EBY
Positive PTLD After

NCY041E After HSCT Allogenic HSCT Binlogical: ERV-TIR-T cells hitps://ClinicalTrisls. gov/show/NCT4 156217
Acute Myeloid
WT1TCR Gene Therapy for Leukaemia: fleukaemia|Chronic
NCTD1621724 |4 Phase /1l Safety and Toxicity Study  fMveleid leukaemia [Genetic: WT1 TCR-transduced T cells  |https://ClinicalTrials.gov/show/NCT01621724
Hematologic
Neoplasms | Hemat
apaoietic Stem Cell
Characteristics and UDynamics of TCR [Transplantation|Gr
Repertoire in Patients With aft Vs Host
Hematological Malignancies After Allo-  fDisease | Recurrenc §Other: Myeloahilative Hematopeietic
NCTO3575767  §HSCT & ell Transplantation https://ClinicalTrials.gov/show/NCT03575767
Primary limimune
Deficiency
TCR Alpha/Beta Deplation for HSCT Disorder | Hematop
from Haploidentical and Unrelated aietic Stem Cell Dther: Riclogical: TCR alfaheta Tcelt
NCTO2327351  {Uonors in the Treatment of PIO Transplantation depletion https://ClinicalTrials.gov/show/NCT02327351

EBY-

Treatment of EBV-Positive NHSCC

Specific Anti-POLTER-T Callsin the |3

Orug: £3V-specific TCR-T cell with anti-

PD1 auto-secreted elemernt

https://ClinicalTrials. gov/show/NCT4 139057

NCT043564568

TCR Alphz Beta V-cell Depleted
HCT i the Treatment of
Non-Matignant Hematologicat

Haploident

Oisorders in Children

clobinopathy
{Disorder} |Severe
Apiastic
Anemia|Bone
Marrow Failure

Syndrome

Bioicgical: Haploidentical
Hesmatopeietic Cell Transplantation

https://ClinicalTrials.gov/show/NCT04355469

NCTO4414046

TCR Alphz Beta T-cell Depleted

Haploidentical HCT in the Treatment of
Primary lmmunodefic
inherited Metabelic Disor
Chil

y and

ders in

0

Primary Immune
Deficiency
Disarders | Metaboli

« Disease

Biotegical: Haploidentical
Hesmatopeietic Cell Transplantation

httos: //ChinicalTrials.gov/show/NCT0A4 14046

Effect of Chidamide Combined With
CAT-Tor TCR-T Cell Therapy on BiV-1

HIV/AIDS

Biologicsl: Chidarmide with CAR-Tor
TCR-T cell therapy

hitps://ClinicalTrizls. gov/show/NCTO3880651

individushized Tumor Specific TCR-T
Cells in the Treatment of Advanced

Drug: tumor-specific TCR-T ceils | Drug:
lnterfeukin-2 | Drug: Fludarabine | Drug:

NCT03831706  {Solid Tumaors Solid Tumor Cyclophospharmide https://ClinicaiTrials. gov/show/NCT03891705
Carvicat
HPV-EG-Specific Anti-PD1.7 Cancer | Hesd and
the Treatment of HFV-Positive NH3CC ENeck Squamous
NCTD35784058 {or Cervical Cancer Catl Carcinoma Drug: HPV E6-spac hitgs://ClinicalTrials.gov/show/NCT03578405
Redirected HBV-Specific T Cells in
Patients With HBV-refated HCC (SAFE-T-jHepatoceilular
NCT04745403  {HBV) Carcinoma Drug: mRNA HBV/TCR T-¢ https://ClinicalTrials.gov/show/NCT04745403

NCTO1624472

Clinical Satety and Preliminary Efficacy
of MAGE-A4 TCR Gene-Modified T Cells

o Treat Malignant Tumors

Matignant Sclid
Tumors

Biclogical: MAGE-A4 TUR Gene-

Muodified T Celiz

hitps://CintcalTrisls.gov/show/NCTO 1694472

NCT02200718

A Study of NeuroVaxd, ¢, a Novel
o

Therapeutic TCR Peptide Vaccine for
Pediatric Multigte Sderosis

Muttiple Sclerosis

Biclogical: NeuroVax| Biclogical: IFA
incompiete Freund's Adjuvant

httgs://ClinicalTrials.gov/show/NCT02200718

NCTDA50R726

LM P2-3pecific iL12-secreting TCR-T
Cells in the Treatment of EBV-Positive
Metastatic/RBefractory Nasopharyngeal
Carainoms

Nasopharyngeal

Carcincma

Drug: LMBPZ-specific TCR-T cell with
1L12 autc-secreting slement

icalTrials.gov/show/NCT0AS03726
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AProspective, Multicenter, Single Arm
Feasibility Study of the Safety and
Performance of GRADIONS, ¢ Hip Total
Cartilage Replacement {TCR)E ¢ inthe
Treatrment of Degenerative Joint Degenerative Joint | Device: GRADIONAE, ¢ Hip Total

NCTOTS82266

Disease of the Hip

Disease of the Hip

Cartilage Replacement {TCR},.¢

hitps://CintcalTrisls.gov/show/NCTO 1982265

Gene-Moditied Immune Celis {FH-
MCVAZTCR) in Treating Patients With
Metastatic or Unresactable Merkel Cell

Biclogic
HLA-A0Z-restricted T4
CD4+ snd CO8+ T-cells FH-
MCVA2TCR | Drug:
Avelurnab | Biological:

al: Autcdogous MCPyV-specific

ransduced

Pembrolizumab | Radiation: Radiation

NCTO3747484  {Cancer Dther Skin Therapy https://ClinicalTrials.gov/show/NCT03747484
Papiffomavirus
{rfections | Cervical
Intraepithelial
Neoplasia{Carcino
ma in Situ ] Vulvar  [Biological: £7 TCR celis| Drug:
R T Celis for Human Necplasrms| Vulvar [Aldesteukin |Drug: Fiudarabine | Drug:
NCTO285831C  {Papiliomavirus-Associated Cancers Cyclophosphamide hitgs://ClinicalTrials.gov/show/NCT0ZE58310
Biological: Aldesteukini Drug:
Cyclophosghamide | Drug: Fludarabine
Phosphate | Other: Laboratary
Biomarker Analysis | Biological:
Nivolumab | Biological: NY-E30-1
Reactive YCR Retroviral Vector
Gene-Moedified T Celis, Vaccine Adult Solid sced Autelogous
Therapy, and Nivolumab in Treating Necplasm|{Childho iclogical: NY-ESC-1{157-165)
Patients With Stage 'V or Locally ad Sclid Paptide-pilsed Autelogous Dendritic
Advanced Solid Tumors Expressing NY-  [Neoplasm | Metasta §Cell Vaccine | Procedure: Positron
NCTO2775292  $850-1 tic Necplasm Emission Tomoegraphy https://ClinicalTrials.gov/show/NCT02775292
iWetastatic
helin-Specific T-Cells {FH-TCR- Pancreatic Ductat
T4'sEVE') for the Treatment of Adenocarcinomal3 | Biolegical: Autclogous Mesothedin.
Metastatic Pancreatic Ductal tage IV Pancreatic fspecific TER-T Celis | Drug:
NCTO4809766  jAdencosrcinoma Cancer AICC V8 Cydophosghamide | Drog: Fludsrsbine | httos://ChinicalTrials.gov/show/NCT0AR09766
T Cell Receptor Based Therapy of
NCTO3431311  jMetastatic Colorectal Cancer Colorectal Cancer | Biological: Adoptive Cali Tharapy (ACT) Ehttps://QlinicaiTrials gov/show/NCT03431311
x Viveo TR 1412 T Cell Depletion for
Graft-Versus-Host Disease Prophylaxis
in Mismatiched Denor Peripheral 8lood
Stem Cell Transplantation for Hematologic
NCTO3717480  jHermnatologic Malignancies Mailignancy Device: ClinieMACS hitps://ClinicalTrisls. gov/show/NCT0371.7480
T Cell Receptor {TCR) Sequencing and
Transcriptionat Frofiling in Aduit Celiac
Disease Patients Undergoing Gluten
NCTQ4614571  {Challengs Caliac Diszase nt: Gluten Powder https://QinicalTrials. gov/show,/NCT04514571
Biotegical: R transgenic cells sng
MART-1 peptide pulsed dendritic
Study of Gene Medified immune Ceils  [Metastatic celis| Drug: nen-my=loablative
NCTOCS1065C  {in Patients With Advanced Melanoma  fivielanoma conditioning chemotherapy https://QinicalTrials. gov/show,/NCTC0S10650
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NCT044564885

HA-LR TCR T Cell for
Relapsed/Persistent Hematolegic
Malignancies After Allogeneic Stem Cali
Transplantstion

Acute Mysloid
Leukemis | Scute
Lysmghoid
Leukemia | Myelcdy

50
Syndromes | Myelog
risliferative

Disorders | Chronic
iiveloid

Leukernia | Myelofib

rosis | Muttiple
Myeloma | Maligna
at Lymphoma

Drug: MDG1021 dose 1| Drug:
WiDG1021 dese 2 | Drug: MDG1021
dose 3| Drug: MDGI021 optimal dose

https://QinicalTrials. gov/show,/NCTC4464289

NCTO3542815

Study of CRISPR-Cas9 Mediated PD-1
and TCR Gene-knocked Cut Mesothelin-
directed CAR-T Cells in Patients With
Mesothelin Positive Multiple Solid
Tumaors.

Solid Tumor, Adult

Binlogical: anti-mesothelin CAR-T cells

hitps://ClinicalTrizls. gov/show/NCTD3S

NCTO2503968

TCR Modified T Cells MOGIO1Lin High
Risk Mysloid and Lymphcid Meoplasms

Safety|Tolerability|
Feasibility | Treatme

Drug: MDGI011 | Other: investigator
Choice therapy

httos: //ChinicalTrials.gov/show/NCTOR503968

Senetically Engineered PRMC and PRSC

£xpressing NY-ES

Myelcaklative Conditioning Regimen to

HLA-A*G201
Positive Cells
Present|iocally
Advanced
Malignant
Meoplasm | NV-ESO-
i

Positive {Unresecta
ble Malignant

Other: 18F-FHEBG | Biological:
Aldesleukin Drug: Busuifan | Biclogical:
Cellular Therapy| Procedure:
Computed Tomography | Biclogical:
Filgrastim| Drug:

fludarabine | Procedure:
Leukapheresis| Drug:

Plerixator | Procedure: Positron

NCTO3240851  {Trest Patients With Advanced Cancer  Neoplasm|Sarcomma |Emission Temography https://ClinicalTrials.gov/show/NCT03240861
Esophagus
Cancer| Hepatomal
Autologous CAR-T/TCR-T Celt Gliorna | Gastric Biclogical: CAR-T/TCR-T celis
NCTO3241626  immunotherapy for Selid Malignancies  [Cancer immunotherapy hittps://ClincaiTrisls.gov/show/NCTO3941626

The Predicted Potential of Quantitative
T Cell Repertoire{TCR} in Anti-PD-L1

Non-Smasli Celi
Lung Cancer

Orug: Atezolizumab {MPDLI280A}

hitps://ClinicalTrisls. gov/show/NCTO3228368

NCTDG393029

That Overaxpresse: 3 Usi
Lymphodepleting Conditioning
Followed by Infusion of Anti-PS2 TCR-
Gene Engineered Lymphocytss

Anti-p53 TCR-Gene

Biological: anti-protein 53 ar tumor
2 53 {p53) T-cell receptor

duced peripheral blood
fymphocytes | Biological:
aldesleuk

filgrastim
cyclophosphamide | Drug: fludarabine
phosghate

httos://ChinicalTrials.gov/show/NCT00383029

NCTD3506802

TCR Genetically Engineered PBMC and
PRSC After Melphalan Conditioning
Regimenin Treating Participants With
Relapsed and Refractory Muitiple
Myeloma

Fresent | NY-ESO-1
Positive Tumaor
Zelis
Present|Recurrent
Plasma Cell
Myeloma|Refracto
ry Plasma Cell
Myeloma

Radiation: 18F-FHEG! Biclogicatl:
Aldesieukini Biological: Celiutar

Therapy{Proced omputed
Tomography| Biclogical:
fFilgrastim | Other: Laboratory
Biomarker Analysis | Drug:
Lenalidomide | Precedure:

{eukapheresis {Drug: Meiphalan |Drug:

Plerixafor | Procedure: Positron
Emission Tomography

hitgs://ClinicalTrials.gov/show/NCT03506802

NCTO48734584

Evaluate TCRT-E5Q-A2 Autologous T

“ells Expressing TCR Specific for NY-

-1 i Subjects With Advanced Solid

Tusrnors

Advanced Sofid
Tumor

Biological: TCRT-ESC-A2

httos://ChinicalTrials.gov/show/NCT0OA878484
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NCTO2691376

Genetically Engineered Celis {NY-ES0-1.
TCR Engineered T Cells and HSCs) After
Melphalan Conditioning Regimen in

ing Patients With Recurrent or

ory Ovarian, Fsliopian Tube, or

Primary Peritoneal Cancer

Falicpian Tube
Carcinoma | Platinu
m-Rest

stant
Qvarisn

Carcinoma | Platinu
m-Resistant
Prirnary Peritones|

Carcinoma | Platinu

m-Sensitive
Fatiopian Tube

{Zarcinoma | Platinu

m-Sensitive
Ovarian

Carcinoms | Plating
m-Sensitive
Primary Peritones!
Carcinoma | Recurre
at Falicpian Tube
Carcinoms | Recusre
at Qvarian
Carcinoma | Recurre
ot Primary
Peritoneal
Carcinoms | Refrack
ary Fallopian Tube
Carcinoma | Refract

ory Ovarian

Biologics!: sldesteukin | Biological:
Autologous NY-ESC-1-specific CD&-
positive T Lymphooytes| Dther:

Cellular Theraoy ! Drug: Melphalan

httos: //ChinicalTrials.gov/show/NCT0368

NCTO0509496

Phase ! Study of Metastatic Melanoma
With Lymphodegpleting Conditioning
and Anti-gp100:154-162 TCR Gene
Engineerved Lymphocytes

Skin
{Zancer| Melanoma

Grug: fludsrabine phosphate | Drug:

cvdophosghami ological:

aldeslaukin{B
gp 300:154-162 T-cell receptor gene-
angineered tumor infiftrating
{ymphocytes | Biological: autclogous
154-152 T-cell receptor

snti-gp 100
gene-engineered peripheral blood
fymphiocytes

i: autologous anti-

fittps://Clini

NCT02457650

Patients With NY-ESC-1- Expressing

Malignancies

Bladder
Careinoms | Breast

Cancer

Esophagus
Carcinoma

Lung
Cancer | Melanoma
{ Muittiple

Myeloma [ Neurobla

stoma | Quarian

Vnovisl
Sarcerma | Other

Wietastatic Solid
Cancers

Drug: Cyclophosphamide
Fludarabine | Biological: Anti-NY ESC-1

Drug:

TCRransduced T cedls

NCTOLSE7828

=4

Y-ESC-1 Exgressing Cancer

Melanoma | Mening
ioma| Breast

ular Cancer

Biolcgical: Anti-NY ESC-1mTCR
PBLI Drug: Cyclophosphamide| Orug:

Fludarabine { Drug: Aldesteukin

1781273
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B

NCT046

te)

245

Q

Genetically Engineered Calis {MAGE-A3-
specific T Cell Receptor-transduced
Autclogous T-ceils) and Atezolizumab
far the Treatment of Metastatic Triple
Negative Breast Cancer, Urothelial
Cancer, or Nen-small Cell Lung Cancer

Anatomic Stage IV
Brzast Cancer AlCC
vé | Vietastatic Lung
Non-Smati Cefl
Carcinoms | Met

stic Malignant &
Neoplasm| Metasta
tic Triple-Negative
Breast

Carcinema | Metast
stic Urothelial
Carcinoma | Progno
stic Stage IV Breast
Cancer AJCC
v&{Stage |V Lung
Cancer AJIC
v8|5tage IVA Lung
Cancer AICC
v@|Stage IVE Lung
Cancer AJCC v8

Drug: Atezolizumab | Drug:
Cycophospharmide | Diug:
Fludarakine | Biological: MAGE-Al-

specific T Cell Receptor-transduced

Autologous T-cells | Biclogic
lnhibitor

hitps://ClinicalTrials.gov/show/NCT04539245

NCTO2301168

Study of Gene Modified Donor T-cells
Foflowing TCR Alpha Beta Positive
Nepleted Stem Cell Transplant

Acute
Lymphoblastic
Leukemia | Leukerni
a, Acute Myeloid
{AML),

Child} Lymphaoima,
Non-

Hodgkin| Myetodys
plastic

Syndromes | Prirmar

Deficiency
Disorder | Osteopetr

osis{Cytopenia |He
roglobinopathy in
Children | Anemia,
Aptastic

Siological: BEX-501 T celis { Drug:
Rimichucid

hitps://ClinicalTrials.gov/show/NCT03301168

NCTO3938585

Preemptive Infusion of Donor
Lymphocytes Depleted of TCR + T Cells
+ CD19+ 8 Cells Following ASCT

Allogeneic Stem
Cell Transglant
{andidate | Acute
dyeloid/Lymphobl
astic

Leukesnia | Myelody
splastic

Syndrome | Myalopr
oliferative
Necplasmi Lympho
proliferative
Disorders

Biological: Cellular therapy product

hitps://ClinicalTrials.gov/show/NCT03239585
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2065854

Safety Study of Gene Moditied Denor
cells Following TCR Alpha Beta

Depleted Sterr Celi Transpiant

Acute
Lymphoblastic
Leuksmia | Leukemi

&, Acute Myeloid

Nor-

Hedgkin| Myelcdys
plastic

Syndrome | Primary
Immuncdeticizncy |
Anemia,

Aplastic | Csteopetr
Hemoglobinop

athies|Cytopenia {F

asis|

anconi

Anemial Diamond
Blackfan

Anemia| Thalassemi

Bictogicsl: BFX-501 T celis | Drug:
rirmicucid

httos://ChinicalTrials.gov/show/NCTO 2065869

NCTO3391791

Long Term Foliow up of Subjects
Exposed to Genetically Engineered T
Cell Receptors

Sohid and

Hematological

Malignancies

Genetic: Genetically engineered T Cell
Receptors

-

{

https://ClintcalTrisls.gov/show/NC]

NCTO0502288

Phase i Study of Metastatic Melanoma
With Lymphodepietin
and infusion of Anti-MART-1 F5 TCR-

Sene-Engineered Lymphocytes

Malanoma | Skin
Cancer

Biclogical: autologous anti-MIART-1 F5
T-cell receptor | Drug:
Cyclophesphamide | Drug:
Fludaratine | Bidogi
Aldes
snti-MART-1 F5 T-cell receptor gene-

cal:

feukin | Biologicsl: autologous

enginzered tumor infiltrating
fymphocytes

hitps://ClinicaiTrials.gov/show/NCT00502288

HERV-E TCR Transduced Autclogous T
Cells in People With Metastatic Clear
Cell Renal Celt Carcinoma

Kidney Cancer

Biological: cell infusion

httos://ChinicalTrials.gov/show/NCT033543%0

Study of Redirected Autologous 1 Cells
engineered to Contain Anti-CD192

Attached to TR

and 4-1BB Signaling
Jomains in Patients With
Chemotherapy Resistant or Refractory
Acute Lymphebisstic Leukemia

Patients With B Celt
AlLL, Relapsed or
Refractovy, With ne
Available Curative
Trestment Opticns

Binlogical: CART-19

https://QinicalTrials. gov/show,/NCTC2030847

NCT09931224

Redirected High Affinity Gag-Specific
Autelogous T Celis for HIV Gene
Therapy

iV Infections

Biological: W-gag-TCR moedified T

gical: 14/6-pag-TCR modified

T cells| Other: 571 or Drug Holiday

cells | Biol

httos://ChinicalTrials.gov/show/NCT00981224

NCTO3047746

Unrelated And Partially Matched
Refated Donar BSCT w/ TCR 1&2
Depletion for Patients With BMF

Acquived Aplastic
Armmia| Paroxysma
I Nocturnsh
Hemoglokinuria | in
herited Bene
Marrow Failure
Syndromes

Device: TlniMALs

NCT03019302

A Trial of Plerixator/G-C5F as Additional
ASgents for Conditioning Before TCR
Alpha/Beta Depleted HSCT in WAS

Patients

Wiskott-Aldrich
Syndrome{ Hematio
poietic Stem Cell
Transplantation | Gr

Biologicsl: G-CSF for Conditioning
before HSCT. | Biological: Plerixafor for
Conditioning before RSCT.

https://ClinicalTrials.gov/show/NCTO3019809

1817273
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02280811

T Cell Receptor Immunctherapy
Targeting HPV-16 E& for HPY-
Associated Cancers

Vaginal

{Zancer| Cervical
Cancer | Anal
Cancer | Penile
Cancer | Oropharyn
geal Cancer

Drug: Fludarahine | Drug:
Cyclophesphamide| Biological: 5
TCR{Drug: Aldesteukin

https://ClinicalTrials.gov/show/NCTO2280813.

NCT04194390

A Single Patient Will be Treated With
individual Patient TCR-Transduced PBL

Drug: individual Patient TCR-
Transduced PBL

hitps://CintcalTrisls.gov/show/NCT04 194130

NCTO23539

T Cell Receptor Immunctherapy
Targeting MAGE-A3 for Patients With
Metastatic Cancer Who Are HLA-AY01

Positive

Breast
ancer | Cervical

cer | Renat

Drug: Aldesteukin| Drog:

Fludarabine | Drug:
Cyclophesphamide | Biological: Anti-

MAGE-A3 human jeukoceyte antigen

serotype wi v-A A serctype

group {HLA-AY Ol j-restricted T-cell

receptor (TCR}

httos://ChinicalTrials.gov/show/NCT02 15390

AStudy of NewrcVaxs, ¢, s Therapeutic
TCR Peptide Vaccine for SPMS of

Secondary Progress
Multipte

Sclerosis| Multiple

Biclogical: NeuroVax| Biclogical: IFA

NCTO2057158  §Miudtiple Sderosis Sclerosis Placebo https://ClinicalTrials.gov/show/NCT02057159
Orug: cydophosphamide | Drug:
fludarabine phosphate | Biclogical:
Aldesleukin! Biclogical: ALVAL gpilso
Metastatic Vaccine | Biological: anti-gp100:184-
Anti-gpl0C Cells Plus ALVAC gpi0Dd Malanoma | Skin 152 Tesll receptor (TCR} peripharat
NCTONG10311  {Vaccine to Treat Advanced Melanoma  jCancer blood lymphocoyte (PRL) https://ClinicaiTrials.gov/show/NCT00610311
Drug: cvclephosphamide | Drug:
fludarabine phosphate | 8 i NY-
ESQ-1reactive TCR retroviral vectar
transduced autelogous PBL Biclogicsl:
dendritic cell vacaine
therapy | Biolegic
Gene-Modified T Cells, Vaccine aldesleukin| Radiation:
Therapy, and ipitimumab in Treating Unspecified Aduit  |fludeoxygiucese F 18| Procedure:
Patients With Locally Advanced or Sohid Tumor, positron emission tomography | Other:
NCTO2070406 | Metastatic Malignancies Frotocol Specific  [sboratory biomarker anslysis https://ClinicaiTrials. gov/show/NCT02070405

A Study of Neurcvaxd, ¢, a Novel
Therapeutic TCR Peptide Vaccine for
SPMS of Multiple Sclerosis

Muitiple Sclerosis

Biclogical: Neurovax| Biclogical: IFA
Incomplete Fraund's Adjuvant

alfrials.gov/show/NCT02149706

Therapeutic Nutrition With Technology

Diet Modification

Behavioral: Digital therspeutic
carbohydrata restriction {TCR}

NCTO4616482  }in Primary Care program https://ClinicalTrials.gov/show/NCT04615482
Bistogical: autclngous anti-MART-1 F5
T-cell receptor gene-engineered
periphersiblood
fymphocytes | Biolegical: ALVAC MART-
1 Vaccine | Biotogical:
Anti-MART- 1 F5 Cells Pius ALVAC MART-{ Metastatic atdesleukin| Drug:
1 Vacgine to Treat Advanced Melanoma [Skin cycophosphamide | Drug: fludsrabine
NCTO0612222  §Melanoma Cancer phosphate https://ClinicalTrials.gov/show/NCT00R12222
Cervical
T Cell Receptor Immunctherapy Cancer | Renal
Targeting MAGE-A3 for Patients With Cancer | Urathelial | Biological: Anti-MAGE-A3-DP4 TCR

Metastatic Cancer Who Are HLA-

OPO401 Positive

Cancer | Melanoma

PBLIDrug: Cyve

fophospharmide | Drug:
Fludarabine | Drug: Aldesteukin

icalTrials.gov/show/NCTO2 11

NCTO0223390

Phase 1/2 Study of Metastatic Renatl
Cancer Using T-Cetlls Transduced With a

T-Cell Receptor Which Recognizes

RAIL Bound tc the DR4 Receptor

Renal
Cancer| Kidnsy

Cancer

Genetic: 2G-1 TCR Retroviral Vector-
Transduced yn | Orug:
Aldesieukin | Drug:
Cyclophosphamide | Drug:
Fludarabine {Drug: (PG13-A
SGSG-T2a-B {opt) {2G-1 TCR) retroviral
vectar-transduced lymphocyte

F

fittps: //ClinicalTrials.gov/show/NCTOD923320
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Metastatic Bintogical: PG13-MAGE-A3 TCROW11
Cancer | Metastatic {anti-MAGE-A3/12 TCR) Transduced
MAGE-AZ/12 Metaststic Cancer Renal Autologous Peripheral Blood
Treatment With Anti-MAGE-A3/12 TCR- §Cancer| Metastatic jlymphocytes | Drug: Aldesleukin|Drug:
MCTO1273181  {Gene Engineered Lymphooytes Melanoma Cycdophosphamide | Drug: Fludarabine |https://ClinicalTrials.gov/show/NCT01273181

NCYT0O2623582

123

for AML

Redirected Autologous T Cells

Relapsedor
Refractory Acute
Myeloid Leukemia

Bintogical: Autologous Anti-CD 123
CAR TCR/4-1BB-expressing T-
iyrnphoeytes | Drug: Cydophosphamide

hitps://CintcalTrisls.gov/show/NCT02623582

tffector snd Regilatory T Cell Receptor

Repertoire Analyses in Patients

NCTD4372466  (Affected by COVID-15 COViD-19 hitgs://ClinicalTrials.gov/show/NCT04372465
investigator Initiated Phase 1 Study of Drug: TBi-1301{ Drug:
NCT0Z36R545  §TRI-1303. Solid Tumaors Cydophesphamide | Drug: Fludarsbine | https://ClinicalTrials.gov/show/NCT02365546

LANDscape MApping of Epitepesand T
Cell Receptors for Selected Cancers

Solid Tumor

hitps://ClinicalTrisls. gov/show/NCTO4A86S388

investigator Initiated Phase 1 Study of
TBI-1201

Solid Tumors

Drug: TBI-1203} Drug:

Cyclophosghamide | Drug: Fludarabine

httos://ChinicalTrials.gov/show/NCT0 2085614

NCTD0670748

Chesmotherspy Followed by £ESO-1
Lympheeytes and Aldesteukin to Treat
Metastatic Cancer

Meta ic
Melanoma | Metast
atic Renal Cell
Cancer | Metastatic
Ca

cer

Biolcgical: Anti-NY ESC-1 T-cell
recepior PRL| Drug: aldesieukin| D
Cvclophosphamide | Drog: fludarabine
ghosphats | Biclogical: ALVAC NY ESO-
1 vaccine

ug:

httgs://ClinicalTrials.gov/show/NCT00570748

NCYO1637527

Gene and Vaccine Therapy in Treating

Patients With Advanced Malignancies

Wislignant
Neoplasm

Biolegical: aldesleukin| Drug:
fludarabine gphosphate | Drug:
cyclophosphamide | Other: iaberatory
tiomarker analysis | Biological: NY-£50-
1 reactive TCR retroviral vector
transduced autelogous PBL| Riological:
dendritic celt vaccine

therapy | Radiation: fludeoxyglucose F

18} Procedure: positron e
tomography

hitps://ClinicalTrisls. gov/show/NCTO 1697527

NCT02858217

Study of T8-1301 {NY-ESC-1 Specific
TCR Gene Transduced Autologeus T
Ly mphocytes! in Patients With Solid
Tumors

NY-ESC-1
Expressing Solid
Tumors in HLA-AZ
Positive

Patients | Syncvial
Sarcoms | Melanom
5 | Esophageal
Cancer | Ovarian
Lung
Bladder
iLiver

Orug: Cyclophosphamide | Biolegical:
T31-1301 ] Drug: Fludarabine

hitps://ClinicalTrials.gov/show/NCT02869217

Phase /1 Study to Assess the Safety
and Activity of Enhanced TCR
Transduced Autclogous T Cells in
Netastatic Melanoma

Metanoma

enetic: Autol netically
modifisd T cells, NY-E50-185ceA 38"

hitps://ClinicalTrials.gov/show/NCTO 1350401

Pregnostic Value of Divpenia and CD4
Count in Relapsed Breast or Lung

Areast Cancer | Lung
_ancer

Riclogical: Breast cancer
-ohert | Biotogical: tung cancer cohort

NCTO1306188  Kancer Patients hittps://ClinicalTrials.gov/show/NCT01305188
Phase /1 Study to Assess the Safety
and Activity of Enhanced TCR
Transduced Autclogous T Ceils in Genetic: Autclogous genetically

NCTO1350401  [Metastatic Melanoma Metanorma rodified T cells, NY-ESO-18%0e MBS b (ClinicalTrials.govyshow/NCTO1350401
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Number Title Conditions interventions URL
Pragnostic Value of Divpenis and CD2
Count in Retapsed Breast or Lung Bresst Cancer | Lung | Biologics!: Breast cancer
NCTO1306188  {Cancer Patients Cancer cohort| Biological: Lung cancer cohort | https://ClinicalTrials.gov/show/NCT01305188
Acute

KIR Favorahle Mismatched Haplo
Transpiant and KIR Polymorghism in
ALL/ANML/MDS Alio-HCT Children

Lymphoblastic
Leukemia | Aciste
Myelaid

Leukemis | Mvelody
splastic Syndromes

Device: CliniMacs TCR alpha-beta-

Biwtin system

httos://ChinicalTrials.gov/show/NCT0 2645839

NCT04102436

Nen-Viral TCR Gene Therapy

Ghioblastoma | Non-
Small Cell Lung
{Cancer | Breast
Cancer | Gastrointes
tinal/Genitourinary
Cancer | Qvarian

Cancer

Drug: Fludarzbine | Drug:
Cyclophosphamide | Drug:
Aldesieukin | RBiological: Sleeping
Beauty Transpesed PBL

https://ClinicalTrials.gov/show/NCT04102435

TCR-H/12 3nd CD 1S Depleted Stem Celt
Grafts From Haple Denoers for HSCT in
Refapsed Lymphomas

Lympghoma

Drug: Fludarabine Phosphate | Drug:
Mesna | Drug:

Cydophosphamide | Radiation: Total
nodal irvadiation | Biclogical: T Cali-
Depleted Hematopoietic Stem Celi
Transplantation| Procedure: Allogeneic
Hematoepeietic Stem Cell
Transplantation | Procedure: Peripheral
Blood Stesn Cell Transplantation | Drug:
fWiycophenclate Mofetil | Drug:
Tacrolimus | Biclogical: Rituximah

https://ClinicaiTrials. gov/show/NCT02552468

NCTO235858

Yo Fvaluste the Efficacy of NY-£SO-1-
specific T Cell Receptor Affinity
Enhancing Specif

T Cell in Sclid

Tusnors

Liver Cancer Stage

V| Gastric Cancer

{Esophageal
Cancer, Stage

V| Bone and 3oft
Tissue

Tumors| Breast
Cancer Stage

1V i Bladder
Carcinoma Stage
IV {Prostate
Carcinoma Stage
IV {Thyreid Cancer
Stage |V Cvarian
Cancer Stage

V]| Solid Tumor

Drug: TAESTI6001

httos: //ChinicalTrials.gov/show/NCT03 159585

Autologous TAR-T/TCR-T Celt

irmunotherapy for Malignancies

B-cell Acute
Lymphoblastic

rna | Myeloid
Leukemia | Multiple
Myeloma | Hepatom
a|Gastric

ancer | Pancreatic
Cancer | Mascthelio
ma|Colorectat
Cancer | Esophagus
Cancer | Lung
{ancer|Glioma| Me
fanoma | Synovial
Sarcoma| Dvarian
Cancer| Renal
Carcinoma

Biclogical: CAR-T cell immunotherapy

hittps://ClinicaiTrisls. gov/show/NCTO363

1847273
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Precursor T-Celi
Lymphob
Leukemis-
Lympghoma | Leuke
mis, Myeloid,
Acute | immune
Deficiency
Disease | Bone
Warrow Failure
Mamaory T-cell Infusion te improve Syndromes | Cpport
immunity After TCR-alpha/Beta unistic
Depleted Hematopoietic Stem Cell Infections | Graft vs | Biological: CD4SRA-depleted
NCT02337595  {Transplantation Host Disesse peripheral bicod mononuclesr cells https://QinicalTrials. gov/show/NCTC2337595
issue Collection to 12 TCRs From Renat
Clear Cell Carcinoma Patients
Respending to Immune Checkpoint Renal Clear Cell
NCTD4680416  {inhibitors Carcinema hitgs://ClinicalTrials.gov/show/NCT045804 15

NCTOAZ49850

Stem Cell Transplant From Doners
After Alpha Beta Cell Depletion in
Children and Young Adults

Hematologic

Diseases

Biolcgical: Allogeneic Stem Cell
Transplant|Bevice: CiniMIACS TCR
T4/12 Reagent Kitand CiniMACS CD19

httos: //ChinicalTrials.gov/show/NCT04 249830

NCTOG923806

Gene Therapy Using Ar EA Celis to

Treat Metastatic Cancer

Wietsstatic Cancer

Biologicai: PG13-CEA_TCR (Anti-CEA
TCR PBL) {Drug: Aldesleukin

https://ClinicalTrials. gov/show/NCTO0S 23806

NCT0O2062359

T Cell Receptor Immunotherapy

Targeting NY-E£SO-1 for Patients With
NY-ESC-1 Expressing Melanoma

C
| Mletsstatic
Melanoma

Biotegical: Anti-NY ESG-17 cell

i Drug:

Cyclophesphamide | Drug: Fludarashine

hittps://ClintcaiTrisls.gov/show/NCT02062359

sty & Activity of Controliable
PRAME-TER Therapy in Previcusly
Traated AMU/MUS or Metaststic Uvesl

Acute Myeloid
Leukemia | Myelody
splastic

Syndrome | iveal

NCTO2743611  jMelanoma Melanoma Biclogical: BEX-701|Drug: Rimiducid hitps://CintcalTrisls.gov/show/NCT02 743611

mpheid
Cancer | Adult Acute
Lymphoblastic
Leukermnia in
Remissicn | B-cell
Adult Acute
Lymphobilastic
lLeukemis | B-cell
Chronic
Lympghocoytic
Leukernia | Prolymp
hocytic
Leukemis | Recurren
t Adult Diffuse
Large Cell
Lymphorma | Recury
ent Grade 1
Foliicular
Lympghoima | Recurr
ent Grade 2
Fofticutar
Lymphoma | Recurr
ent Grade 3
Foliicular

CART19 to Treat B-Cell Leukemia or Lymphorma|Recurr

Lymphoima That Are Resistant or ent Mantle Cel

nCTo020366  [Lelractory to Chemotherapy Lymphoma {Refract fg; 0 cicai: CART-19 fttps://ClinicalTrials. gov/show/NCTO 1029366
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LIRL

NCTO4S2071%

Study of Adoptively Transferred, Gene-
engineered T Cells With CD40
Activation and PO-1 Blockade in
Incurable Cancers

Malignant
Epithelial
Neaplasms

Biclogical: TCR-transduced T
celis| Orug: COX-1140{ Drug:
Pembrolizumskb

https://ClinicalTrials.gov/show/NCT045 20713,

NCT04323657

TC-110 T Cells in Aduits With Refapsed
or Refractery Non-Hodgkin Lymphoma
ar Acute Lymphoblastic Leukemia

Non Hodgkin
Lysnphoma fAcute
Lymphoklastic
Leukermia | Diffuse
Large B Cell
Lymphoma | Primar
y Mediastinal Large
B Celi

Lymphorna | Mantle
Celt

Lymphoma i Follicul
ar Lymphoma

Orug: TC-310 T Celis | Drug:
Fludarabine | Drug: Cyclophosphamide

https://QinicalTrials. gov/show,/NCT04323657

NCT03907852

Phase 1/2 Trial of Gavo-cel {(VC-210)in
Patients With Advanced Mesathelin-
Expressing Cancer

Wesothaiioma | Mas

athelioma,
Mailignant} Mesoth
elioma:

Pleura Mesothelio
mas

Fleural] Mesethelio
ms
Peritoneum|Chola
ngiacarcinoma | Cho
{angiocarcinoma
Recurrent| Cvarian
CanceriNon Small
CeilLung
{ZanceriNeon Small
Cellt Lung Cancer

iWetastatic

Drug: gavo-cel| Drug:

fludarabine | Drug:
cyclophespharmide | Bindogical: anti-
POL

hitgs://ClinicalTrials.gov/show/NCT03907852

CT Antigen T
Myelorma

sineered T Celis for

Muitiple Myesloms

Dru catment with NY-ESO-1625%-
maodified T cells

hitps://CintcalTrisls.gov/show/NCT0 1892233

NCTO4536922

Administration of Autologous T-Celis
Senetically Engineered to Express T-
Cell Receptors Reactive Against
Mutated or Viral Neoantigensin a
fatient With Metast
the Adrninistration of Pembrelizumak

tic Cancer Plus

Metastatic HPV-15
Positive Sguamous

Cetl Anal Cancer

Orug: Cyclophosphamide | Drug:
Fludarabine | Drug: Aldesteukin Drug:
Pembyrelizumsak

{KEYTRUDAIR}) | Biological: Individual
Patient TCR-Transduced PBL

httos: //ChinicalTrials.gov/show/NCT0A536422

NCTO13S2

Redirected Auto T Cells for Advanced
Myeloma

Muitiple Myeloma

https://ClinicalTrials.gov/show/NCT01352286

NCTO0704238

Gene-Modified L
Dose Aldesieuk

yrphocytes, High-
i Vaccine Therapy

in Yreating Patients With Progressive or

Recurrent Metas Cancer

Kidney

Cancer | Melanoms
{Skin} | Unspecifizd
Adult Salid Tumar,
Protocn! Specific

Biclogical: aldesieukin | Biclogical: a
53 T-cell receptor-transduced
peripherat blood

fymphocytes | Biclogical: autelogous

dendritic cell-adencvirus p&3
vaccine | Biolegical: filgrastim | Drug:
cyclophesphamide | Drug: fludarabine

phosphate

httos://ChinicalTrials.gov/show/NCTO0704938
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NCT02650986

Gene-Maodified T Cells With or Without
Decitabine in Treating Patients With
Advanced Malignancies Expressing NY-
£50-1

Tube

Carcinoma | Advanc
ad Malignant Solid
Neoplasm | Advance
d

Melanoma | Advanc
ad Ovarian

o

cingma | Advanc
ed Primary
Peritoneat
Carcinoma | Advanc
ad Synovial
Savcorma | Clintcal
Stage |l Cutanecus

Melsrnoma Al
v8| Clinical Stage IV
Cutaneous
Melanoma ACC
v&{ Metastatic
faliopian Tube
Carcinoms | Metast
atic

Medanoma | Metast
atic Ovarian

iema | Metast

Brimavy

at

Peritoneal

Drug: Cyclophosphamide | Orug:
Decitabine | Other: Lahoratory
Binmarker Analysis | Procedire:
Leukapheresis | Biclogical: TGFbONRIE-
transduced Autologous Tumoer
Infiftrating Lympheoytes

https://ClinicalTrials.gov/show/NCT02650986

NY-ESO-1-redirected CRISPR {TCRendo
snd PO} Edited T Cells (NYCE T Celis)

Multiple

Myeloma | Melano
fma | Synovial
Sarcoma | Myxoid/R
aund Cell
Liposarcoma

Biolcgical: NY-ESQC-1 redirectad
autologeus T cells with CRISPR edited
endogenous TCR and PD-1{Drug:
Cyclophosghamide | Drug:

MY-£50-1

Fludarabine | Device
expression testing

httos: //ChinicalTrials.gov/show/NCT03389448

NCY0O2774291

Arti-ESO {Cancer/Test Antigen) mTCR-
transguced Autelogous Periphersl
sicced Lymphocoytes and Combination
Chemctherapy in Treating Patients
with Metastatic Cancer That Expresses
NY-E30-1

HLA-A2 Pesitive
Celie

Pre
Malignant

nt | Mietastatic

Neoplasm | Metasta
tic Malignant
Neoplasim in the
Brain

Biclogical: Aldesteukin | Biolcgical: Anti-

ransduced
i Blood

thyroglobulin mTCR
Autolcgous Perigher
Lymphocytes | Orug:

sspharmide | Biologic

tim | Drug: Fludarabine

e | Other: Laboratory
Biormarker Analysis

hitps://ClintcalTrials.gov/show/NCT027 74231

Minimal Residual Disease in Peripheral

Peripheral T Cell

Procedure: Tumaor biopsy | Procedure:
Peripheral bloed draw | Procedure:

NCT03297697  {T-cell Lymphoma Lymphoima Lymphetrack TCR donality assay https://QinicalTrials. gov/show,/NCTC3297657
CT Antigen TCR-rediracted T Cells for
NCTO1567891  {Ovarian Cancer. Qvarian Cancer Biological: NYESO-1c259 T celis https://ClinicalTrisls.gov/show/NCTO 1567891

NCTO3970382

A Study of Gene Edited Autologous
Necantigen Targeted TCR T Celis With
Without Anti-PR-1 in Patients With
Solid Tumors

Solid Tusmor

Biclogical: NeoTCR-P1 adoptive cell
therapy | Biological:

i-2

nivolumab | Biclogical:

hitps://CintcalTrisls.gov/show/NCTO3970382

T TCD HCT in

Fanconi Anemia

T Celi Receptor

Patients Wik

/

Fancen
Anermia | Severe

mia | Myelodysp
iastic Syndromes

Drug: Total Body rradiation {T81) (P
1)} Drug: Cyclophospharmide {CV) {(Plan
131 Drug: Fludarabine (FLUY | Drug:
Methyliprednisolone (MP) | Device:
Donor mobilized PBSC infusion | Drug:
G-C8F | Drug: Cydophosphamide (OY)
i Plan 2} Drug: Rituximab | Drug:
Busulian

ar

NCTO3579875 Hitps://CinicalTrials, gov/show/NCT
Endocrine
Tumors | Non-Small
el Lung
{Ovarian
Administration of Autologous T-Celis ‘roint Crug: Cyclophesphamide | Drug:
. o _ astrointes ; ; )
Sene ly Engineered to Express T- N N Fludarabine | Drug:
& tinal/Genitourinary | T .
Cell Receptors Reactive Against N o Aidesleukin} Biolegical: Individual
Cancer { Neuroendo |, tient TCR-Transduced PBL | Drig:
Neoasntigens in People With  cine Turnor s Catent ILR-iransduced PoL Urig:
. . Metastatic Cancer Pembrolizumak {IKEYTRUDA } P . . .
NCTO3412877  jVietastatic Lancer hittps://ClinicalTrials.gov/show/NCT03412877
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TCR-engineered T Cells in Solid Tumors:
IMA202-10%

Solid Tumer,
Adult{Cancer [Hepa
tecellular
Caroinoms | Hepate
cadtular

Cancer | Nonsmisl

Drug: iIMAZ02 Product | Device:

httos: //ChinicalTrials.gov/show/NCTO344 1100

TCR-engineered T Cells in Solid Tumors
{ACTengine IMA201-101)

Salid
Tumor|Cancer | Hes
d and Neck
Sauamous Cell
Carcinoma | Nen-
smah Cell Lung
Cancer

Biological: IMA201 Preduct | Diagnostic
Test: IMA_Detect

https://QinicalTrials. gov/show,/NCTC3247303

NCT01457331

-2 and Express a Protein That
Lrusnor Protein for
Metastatic Cancer

Metastatic
Cancer | Metastatic
Melanorna | Vietast

atic Renal Cancer

Drug: Fludarzbine | Drug:
Cyclophospharmide Other 1L-12
Bravag, Anti-NY ESQ1 TCR PBL

hitps://CintcalTrisls.gov/show/NCTO 1457131

NCTOC001350

Study of Autoirmrune
ive Syndrome {ALPS)

Lymphoeprolif

Benign
Lymphoproliferativ
« Discrder

hitgs://ClinicalTrials.gov/show/NCT00001350

NCT03686124

TCR-engineered T Cells in Sciid Tumors

Refractory
Cancer | Recurrent
Cancer | Sofid
Tumaor,
Adult{Cancer

Biclogiral: IMA203 Preduct | Device:
IMADetect| Drug: Atezolizumab

1o

httgs://ClinicalTrials.gov/show/NCT03685124

NCTO041172:

faty Study of RTLIOOG {Recomdinant
subjects With

‘ell Receptor Ligand) ir

Muitiple Sclerosis

Multiple Sclerosis,
Chronic
Frogressive | Muttipl
e Scleresis,
Relapsing-
Rermithing

Drug: RTLICO0 {recombinant Tcell
veceptor igand}| Orug: RTLL000
Hacebo

hitps://ClinicalTrials. gov/show/NCT00411723

Radiation, Chemotherapy, Vaccine and
Anti-MART-1 and anti-gp 100 Celis for
Patients With Metsstatic Melanoma

Welanoma |Skin
Cancer

Drug: MART-1: 26-35{27L}

Peptide| Orug: Montanide 154 81,

V@ Drug: gplC0:154-162

Peptide | Procedure: Radiation | Drug:
Aldesteukin | Drug: Fludarabine | Drug:
Cydophosphamide | Genetic: Anti-gp
100:154 TCR PBL| Genetic: Anti-MART-
TCR PBL

hitps://ClinicalTrizls. gov/show/NCT0823195

Treat Clozapine { CLZ )-Rest

hizophrenia Comparing CLZ +

Hatoperidef vs. CLZ + Electroconvulsive Drug: clozapine+haloperidol| Drug:

NCTO0753051  {Therapy (ECT) Schizophrenia ciozapine,electroconvuisive therapy hitgs://ClinicalTrials.gov/show/NCT00753051
T-celi Responses to Concurrent HIV and

NCTO3996018  {Herpesvirus infections HIVIHIV Infections  [Qther: T-cell lymphocyle responses https://ClintcalTrials.gov/show/NCTO3996018

NCTOD49S0 70

Assessing Immune Function in Young
Patients With Cytopenis That Gid

Respond to Treatment

Not

Dyskeratosis
Congenita | Fanconi
Anemia|Myelodysp
iastic

Syndromes | Pearso
n Marrow-pasncreas
Syndrome {Shwach
man-diamaond
Syndrome

Genetic: polymerase chain

reaction {Gthe
ther:
technigue | Procedure: biopsy

oW

cytometry | immunoicgic

hitps://ClinicalTrisls. gov/show/NCT0499070

NCYTO3159370

Safety and Efficacy of MAGE-A3/AS T
Cell Receptor Engineered T Calls {KITE-
718) in HLA-DPB1*04:01 Positive Adults

With Advanced Cancers

Solid Tumor

Drug: K

E-718 | Dyug:
Cyclophosghamide | Drug:
Fludarabine | Device: MAGE - A3/AG
Screening Test

hitps://ClinicalTrizls. gov/show/NCTO3 139370

1887273

SUBSTITUTE SHEET (RULE

26)




WO 2023/178187

FIG. 20-16

PCT/US2023/064452

NCT

NCT02820259

Tacrolimus Biliary Concentraticns for
Liver-transplanted Patients (STABILE)

Concentration of

Tacrclimus

Drug: Tacrclimus

Number Title Conditions interventions URL
Single Patient Protocol: A Phase H
Study Using the Administration of
Autelogous T-Cells Genetically
Engineered to Express T-Cell Receptors Biological: individuat Patient TCR
Reactive Against M ¢ Neoantigens Transduced PBI| Drug:
in & Patient With Metastatic Cancer Cyclophosphamide | Drug:
flus the Administration of Fludarabine | Drug: Aldesteukin| Drug:
NCTQA138 Pembrelizumah Pembrolizumah https://QinicalTrials. gov/show,/NCTC4 135052
Pifot Immunatherapy Study With
Autologot eliz Spedific for NY-ESO-
1/ LAGE-}a-positive Advanced NSCLC
fither Alone or in Combination With Drug: letetresgene autoleucsl | Drug:
NCTO3706706  §Pembrolizumab Neoplasms Pambrolizumahb hitps://ClinicalTrisls. gov/show/NCTO3709708
Therspeutic Orug Menitoring of Bitizry

hitgs://ClinicalTrials.gov/show/NCT0 2820259

NCT04806347

Alpha/Beta T-cell Depleted Bicod-
farming Stem Cell Transplant From
Related or Unrelated Donors for Blood
Diseases in Children snd Young Aduits

Blood Dissase

134+ /CD19+ depleted

Bictogical: 7C
Hematcpois ave cell {HSC)
zraft| Device: CliniMACSA® System

hitgs://ClinicalTrials.gov/show/NCT04805347

NCYT04746203

Blinastumormak After TCR Alpha
/CD1S Depleted HCT

B-celi Acute
Lymphaoblastic
Leukermia | B~cell
Childhood Acute
Lymphoblastic
Leuksmia | B-Celi
ALL, Childhood

Device: Alpha/Bets T-cell and B-cell
depiated RCT|Orug: Blingtumomals

hitps://CintcalTrisls.gov/show/NCT04T746209

NCTD2870244

Adoptive T Cell rmmunotherapy for
Advanced Melanoma Using Engin=ered
Lymphocytes

Melanoma

hitgs://ClinicalTrials.gov/show/NCT02870244

NCTO2615144

TCR Alphe Beta T-cell and CD19 B-cell
Oepleted Perigheral Blood Stemn Cell
Transplantation Using the CHiniMACS
em for Patients With Non-
Malignant Hematolegic Disorders From
Matched or Mismatched, Related or
Unrefated Donors

Non-Malignant
Hematolegic
Disorders

2 Melphalsni Drug:
Thiotepa | Drug: C
Fludarabine | Drug: An
Globulin {Rabbit)
{ThymogicbulinA®) { Precedure:

hine | Drug:
Thymaooyte

CHiniM resgents

https://ClinicalTrials.gov/show/NCT03615144

NCT03236558

The Role of the Thymus in Type |

Diabetes.

Typel Diabetes

Procedure: Biood collection

https://QinicalTrials. gov/show,/NCTC3236558

NCTO3603002

Pathologic and !Immunologic Response
After Ablstive Hadiation in Lung Cancer

Non-small Cell Lung
Cancer Stage |

Diagnostic Test: Post-SABR Biopsy

https://ClinicalTrials.gov/show/NCTO3A03002

NCTO2508038

Alpha/Beta CD18+ Deple
Haploidentics! Transplantation +
Zometa for Pediatric Hematologic
NMalignancies and Sclid Tumors

Scute Myeloid
Loukernia | Acuits
Lymphoblastic

{ eskemia | Hodgkin
Lymphema | Non-
Hodgkin

{yrmphoma | Myelod
vsplastic

Syndrome | Myelopr
tiferstive
Syndrome | Rhabdo
yosarcoma | Ewin
2

Sarcoma | Primitive
Neurcectodermal
umor | Ostecsasreo
ma | Neuroblastoma

Procedure: TCRRT4+/CD19+ depleted
Haploidenticsi HSCT{ D
Zoledronate

hitps://ClinicalTrials. gov/show/NCTOZ508038
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Study of T8I-3301 {NY-£50-3. T Cell
Receptor Gene Transduced Autologous
T Lymphocytes} in Patients With Biclogical: TBI-1301 | Drug:
NCTO3250325  {Synovial Sarcoma Synovial Sarcoma  [lyclophosphamide https://ClinicalTrials.gov/show/NCT03250328

NCYT02040337

Sequencing T-cells in Type | Diabetes
Medlitus

Diaketes Meilitus,
Type 1{Diabetes
Meliitus, Type 2

hitps://CintcalTrisls.gov/show/NCT02040337

Alloresctive T-Cell receptQOr RePertoire

Renasl Transplant

Hejection | lmmune
Repertoire | Transp!
omplicati
ction |Alicreact

Diagnostic Test: Mixed lymphocyte

NCTD3422224  {in kidnEy tranSplantation ivity reacticn httgs://ClinicalTrials.gov/show/NTT03422224
Meta Biclogical: Anti-VEGFR2 CAR D3 plus
CART Cell Receptor lmmunotherapy Cancer | Metastatic Drug:
Targeting VEGFRZ for Patients With Melanoma {Renal | Cyclophosphamide| Biclogical:
NCT01218867 {Metastatic Cancer Cancer Aldesleukin | Drug: Fludarabine hitps://ClinicaiTrials.gov/show/NCT012 18867
Transfer of Genetically Engineered Biolegical: Dose 1| Riological: Dose
NCTOL586403  {lymphocytes in Melanoma Patients Melanoma 2| Biclogi 3| Biclogical: Gose 4 | https://ClinicalTrials.gov/show/NCT01585403
AStudy of PEGASYS {Peginterferon alfa-
2a {40KDY) in Combination With
Copegus (Ribavirin) in Patients With
Chronic Hepatitis C {CHT) Enrolled in 2
Methadone Maintenance Treabment ginterferon alfe-2a
Progsaem. ey ctH{Pegasys}| Drug: ribavirin httos://ClinicalTrials.gov/show/NCTO0087 594

Master Protocol to Assess the Safety

and Dose of First Time in Humarn Next
Generation Engineered T Cells in NY-

£S0O-1 and/or LAGE-138 Puositive

Drug: GSK3801961 | Drug:
GS¥3845067 | Drug: Fludarabine | Drug:

NCT04526508  {Advanced Solid Tumars Necplasms Cyclophosphamide https://QinicalTrials. gov/show,/NCTC4526509
Gastrointestinal
Administering Peripheral Biced
Lymphooytes Transduced With a Cancer Drug: Cyclophosphamide | Drug:
Murine T-Celi Receptor Recognizing the {Cancer| Colorn Fludaragine | Drug:
312D Variant of Mutsted RAS in HEA- [Cancer| Rectal Aldesieukin Biclogical: anti-KRAS
NCT037 A¥11:03 Patients Cancer GLZD mMICR PEL hitps://ClinicalTrisls. gov/show/NCTO3745325

Administering Peripheral 8lood
Lymphocytes Transduced With a
Murine T-Cell Receptor Recognizing the

Gi2V V. f Mutated RAS in HLA-

Pancreatic
Cancer | Gastric

strpintes

Cancer|G
tinal Cancer|Colon
Cancer | Rectal

Drug: Cyclophosphamide | Drug:
ab Anti-KRAS

Fludarahine | Biologi

NCTO3190941  JA™11:01 Patients Cancer G2V mTCR FRL|Drug: Aldestedkin https://ClinicalTrials.gov/show/NCT03150941
Administering Peripheral Blood
Lyrnphooytes Transduced With a
Murine T-Cell Receptor Recognizing Drug: Aldesleukin| Drug:
Human Thyroglobulin to People With Fludarabine | Drug:
Thyrogichulin Expressing Thyroid Meta Thyroid {Cydophospharnide] Biclogical: Anti-
NCTO2390732  {Cancer Cancer Thyrogiobistin mTCR PRL https://ClinicalTrials.gov/show/NCT02390739

NCYT04364828

NGS Diagnoestic in COVID-15 Hosts -

Se

> Cause Relating to the Course of
Disease Progression

COVID-19

Genetic: Whole Genome

Anazlysis| Genetic: T-cell receptor (TCR)
repertoive | Genetic: SARS-CoV-2 viral
cormposition

hitps://CintcalTrisls.gov/show/NCT04364828

Expanded Access Protocol Using
Alpha/Beta T and CR19+ Depleted
PRSC

Leukermia | 8one
Marrow Failure

ndrome | immino

deficiencies

Device: Apha/beta Tand CD19+ cell
depletion using ChiniMACS device

https://QinicalTrials. gov/show/NCTC3 145545
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NCTO22 77522

C019 Redirected Austalogous T Cells for
Hodgkin Lymphoma

Hodgkin
Lymghaoima With no
Avsilable Curative
Treatment Options
Who Have a
Limited Prognosis

Biological: RNA anti-C31% CAR T cells

httos: //ChinicalTrials.gov/show/NCT02277522

NCTO0085930

Biood T-Cells and EBV Specific TTis

Expressing GD-2 Specific Chimeric T Cell

Rerceptors to Neuroblastoma Patients

Neuralklastoma

Biological: EBV specific CTLs

https://ClinicalTrials.gov/show/NCT00085930

NCT01583684

CAR T Cell Receptor Immunctherapy
Targsting Mesothelin for Patients With
Metastatic Cancer

Cervical

Cancer | Pancreatic
Cancer | Ovarian
Cancer | Mascthelio

ma | Lung Cancer

Drug: Fludarabine | Biclogical: Anti-
mesathelin chimeric T cell receptor
{CAR} transduced peripheral blood
fymphocytas {PBL} | Drisg:
Cyclophosphamide | Drug: Aldesteukin

1o

httgs://ClinicalTrials.gov/show/NCT01583526

NCTOZT48302

e

expleratory Study of Efficacy
of ingencl Mebutate 0.05% Gel for

and Safety

Common Warts on the Hands.

Verruca
Vugaris | Common
\Warts

Drug: ingenol mebutate 0.05% gel

httos: //ChinicalTrials.gov/show/NCTO2 748402

Long Term Foliow-up Study for Patients

Acute
Lysnphoblsstic
Leukemia | Leukemi
s, Acute Myeicid

Nomn-

Hodgkin| Myeiodys
plastic

Syndraomes | Primar
v
lrrrunodeficiency |
Aneimia,
Aplastic{Bemoglobi
nopathies | Cytopen
ia|Fanconi
Anarvial Diamond
Blackian
Anernia| Thatass
alAnemia, Sickle

mi

Drug: Rimiducid | Siological.

NCTD3733245  {Enrolled on the BP-004 Clinical Study  [Cel rivogeniecleice! httgs://ClinicalTrials.gov/show/NCT03733249
Hurler
Syndrome { Inherite
d Metsbolic
Disorder | Lyscsoma
{Starage
Disorder | Metachro
APX-501 T Cells infused Post Stem Cell  fatic
Transplant in Pediatrics With Mon- Leukodystrophy | in
Mailignant Discrders ineligikde for born Ervors of Biclogical: vivegenlecleucel | Drug:
NCTD3632844  §BPUCOS Study Metabolism rimiduicicd httgs://ClinicalTrials.gov/show/NCT03539844
Adult Patients Who
Have Relaps=d or
Ocse Optimization Trial of CB19 Refractory CLL (3rd
NCTO1747486  §Redirected Autclogous T Cells Line) or SLL Biclogical: CART-18 https://ClinicalTrials.gov/show/NCT01747486
Pilot Study of Nen-Viral, RNA-
Redirected Autologous ¥ Celisin
Patients With Refractory or Relapsed  fHodgkin Biological: CD12 RNA redirected
NCTO2624258  Hodgkin Lyraphoma Lymphoma autologous T-cells (RNA CARTI9 cells) | https://ClinicalTrials.gov/show/NCT02624258

NCT04640987

m Cell Transpla om Doners
After Alpha Beta Celi Depletion in

Children and Adults With T-allo10 Cells

Addback

Hematologic

Dissases

Bintogical: Allcgeneic Stem Cell
Transplant | Device: CintMACS Prodigy

System|{Drug: T-alio10 cells addback

hitps://ClinicalTrisls. gov/show/NCT4840987
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Recurrent Fallopian
Tube
Carcinoma | Recurre | Biological: Aldesteukin| Drug:
Geneticaily Modified T Cells and at Ovarisn Cyclophesphamide | Drug:
Decitatine in Treating Patients With Carcinoma | Recurre | Decitabine | Biclogical: Genatically
Recurrent or Refractery Ovarian, nt Primary Engineered NY-ESO-1-specific T
Prirmary Peritoneal, or Fsliopian Tube Peritoneal Lymphocytes| Other: Laboratory
NCTO3017131  jCancer Carcinoms Biomarker Analyzis hitps://ClintcalTrials.gov/show/NCTO3017131

NCTOTEB4387

tusluating Safety and Efficacy of

TOLIOL induction Versus Anti-
Thymaeeyte Globulin to Prevent Kidney
Transplant Rejection

End Stage Renal
Disease | Renal
Transplant

Drug: Anti-Thymocyte Globulin Drug:
TOL101 | Drug: Stercids | Drug:
Tacrolimus | Drug: Mycophenolate
mofeti] (MM}

hitps://ClinicalTrisls. gov/show/NCTO 1154387

NCTOLES1042

Allo ZARY-19 Protoco!l

Acute Lymphocytic
Leukemis

Biclogical: CARY-15

httos: //ChinicalTrials.gov/show/NCT0 1551043

Perceptions of Cell and Gene Therapies
{CGT) for the Treatment of Cancer

Qther: Teleghonic interview

https://ClinicalTrisls.gov/show/NCT033

NCTQA558736

Haplaidentical HCT for Severe Ap
Anemis

Aplastic
AnemialBone
Marrow Failure
Syndrome| Dyskera
tosis Congenita

Drug: Anti-Thymaocyte Gickbulin
{Rabbit} | Drug: Mudarabine | Drug:

Cyclophospharmide

Qo

Mesna| Drug: G-CSF} Radiation: Total
Lysnphoid iresdiation {TL} | Device:

CHniMACS | Biclogical: BPC, A

trdusion | Biological: CB

Bl

hitps://ClinicalTrisls. gov/show/NCT4S58 735

NCTD0852527

Evaluation of VA's Traumatic Brain
injury {T81) Clinical Reminder and
Comprehensive T8! Evaluation (CTBIE)

Traumatic Brain
lnjury

11

hitgs://ClinicalTrials.gov/show/NCT00852527

Characterization of T-Cell Response in
Participants Previcusly Trested With

INI-E4851511 {Atabecestat)

imer Disease

aifrials.gov/show/NCT035

etetresgene Autoleucel Engineered T
Cells in NY-ESG -1 Positive Advanced

3377794} Drug:

NCTO2588612  {Non-3msil Cell Lung Cancer (NSCLC) Neoplasms Cyclophasphamide {Drug: Fludarabine  |https://ClinicalTrials.gov/show/NCT02588512
A Study of LioCyx in Patient With Recurrent

NCTO3634683

Recurrent HBV-related HCC Post Liver

Hepatoceilular

Carcinoma

Binlogical: LioCyx

hitps://ClinicalTrizls. gov/show/NCTO3634683

Efficacy and Safety Study of SCH
SC0237/MK-8237 in Children and
Adults With House Dust Mite-Induced

Pere;

Biclogics!l: MK-8237 tablets | Biological:
Placebo tahlets| Drug: Rescus
Medication: Seif-Injectable
Epinephrine | Drug: Rescue Medication:
Leratadine tabletsi Drug: Rescue
Medicstion: Olopstadine ophthalmnic

Aliergic Rhinitis/Rhinoconjunctivitiz Altergic, drops| Drug: Rescue Medication:
NCTQL700392  }{POSEQY) Nonseasonal Mometasone furoate nasal spray https://QinicalTrials. gov/show,/NCTC1700152
Human
fapillomavirus
Safety snd Bfficacy of KITE-439 in HLA- H{HPV) 16+
A*02:01+ Adults With Relapsed/Refractor §Drug: KiTE-439] Drug:
NCT03912831  {Relapsed/Refractory HPV16+ Cancers v Cancer Cyclophosphamide | Drug: Fludarabine  |hitps://QinicaiTrials. gov/show/NCTC3912831
Validation of Cognitive Enhancement Other: Strategic Mamaory Advanced
Technigues for Miid Traumatic Brain - [Mild Traumatic Reasoning Training | Other: Traditi
NCT04245124  §injury Brain Injury Cognitive https://ClinicalTrials.gov/show/NCT04245124
Othe! mi bleed, 5tubes LITHIIM
H ATE at esch time
{hospitatized Patients )| Gther: 35 mi
COVID-19: SARS-CovV-2 Specific COVID-19] SARS- biced, 5 tubes LITHILIV HEPARINATE
NCT4402892  tMemory B and T-CD4+ Cells Zov-2 Infection at each time {cured Patients) https://Th 5.50v/ show/NCTOA3028
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Search Tolerance Signature in Hand snd Fa

NCTO2055521  {Vascularised Composite Allograft Allotransplantation  [Procedure: Blood sarmple, binpsy https://ClinicalTrials.gov/show/NCT02055521
Chinical Study of T Cell infusion
Targeting BCMA Chimeric Antigen Drug: T ozl infusion agent targeting

NCTQ465072: Recepior Multiple Myeloma  [BCMA chimeric antigen receptar https://ClinicalTrials gov/show,/NCTC4550724

NCTD1982890

Telomeres and T-celi Receptor Excision
Circles (TREC
in Normal Subjects Over Time

From Peripheral Blood

Telomere Length in
Healthy Controls

Other: Control

httos://ChinicalTrials.gov/show/NCT01.382850

NCTOA8SRB28

investigation on Predictive Molecular
Markers of Efficacy for Front-line

uncchemaotherapy in Advanced

Bicmarkers

https://ClinicalTrials.gov/show/NCTOAR58828

Sequential Belimumaly and T-cell Based

Systemic Lupus

NCTQA447053  {Therapy in 5LE Erythematosus Orug: Belimumab Injection [Benlystal  Fhttps://ClinicaiTrials gov/show/NCT04447053
Treatraent of Malignant Melanoma Matignart
NCTO3649522  {With GPA-TriMAR-T Cell Therapy Melanoma Biclogical: GPATIMAR-T https://ClinicalTrials.gov/show/NCT035849529
Acute Myeloid
Leukemis | ERV-
Paositive Neoplastic
Cells Present | HLA-
A¥Q201 Positive
taboratory-Treated (Ce Cells Present| Blasts | Biclogical: Aldesteukin | Biolozical:
Meamory/Naive) CO8+ T C Under 5 Percent of jAutologous WTT-TCRed Gene-
Tresting Patients With Newly Bone Marrow transduced CDS-positive Tom/Ta
Diagnosed or Relapsed Acute Myelcid | Nucleated LymphecytesiOther: Laboratory
NCT02770820  {ieukemia Cellsitlevated W1} Biomarker Analysis https://ClinicalTrials. gov/show,/NCTC27 70820

NCTO3332792

227 in Advanced HECC

Hepatoceliular
|AFP
Expressing Tumors

Autologous genetic
d AFPATO=APAPATT calis

httos://ChinicalTrials.gov/show/NCT03 132762

Cormbination of Immunizaticn and

Radiotherapy for Malignant Ghiomass

High Grade
Glioma | Glicblasto
ma | Glioma of
Brainstera| Glioma,

Combinstion Product: Combined

NCTD3392545  §{inSibaVacl) Matignart immune adjuvants and radiation httgs://ClinicalTrials.gov/show/NCT03392545
NG S-hased Comprehensive Genomic
ctDNA Panel in NSCLC With Other: The methed of gene mutation
NCTO46368047  Himimunotherapy Lung Cancer detection https://ClinicalTrials.gov/show/NCT04635047
immuneRACE - immune Resgonse
NCT4494893  {Action to COVID-12 Events Covidia hitgs://ClinicalTrials.gov/show/NTT04424893
Lynch
Syndrom
at Endometrial
Caroinoms | Recusre
at Endometrial
Clear Cell
Adenccarcinoma R
ecurrent Uterine
Corpus
Carcinosarcomai M
srnatch Regair
Deficiency | Recurre
Tislelizumab for the Treatmen at Endometrial Procedurs: Bicpsy | Drug:
Recurrent Mismatch Repair Deficient Cancer| Metastatic | Carboplatin] Drug:
NCT04906382 | Endometrial Cancer Endometrial Cancer |Faclitaxel | Biological: Tislelizumab https://QinicalTrials. gov/show,/NCTC4806382

NCTO0706992

Anti-MART-1 18 Lymphooytes to Treat
High-Rizk Melanorma Patients

Melanoma

Biolcgical: ALVACZ-MART-1
vaceine | Biological: MART-1:26-25{27|.

peptids vaccin
Alde
snti-MART-1 F5 T-cell receptor gene-

iclogicat.
feukin | Biologice

autclogous

engineered peripherai blood
lymphocytes | Biolegical: incomplete

Fréj-j‘?;é !%?jﬁ'va nt

v
y
7

httos: //ChinicalTrials.gov/show//NCT0O70
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Biotegical: Dendritic Cell Tumaer Cell
Pembrolizumab and a Vacaine (ATL-0C) Lysate Vaccine | Biologicsl:
for the Treatmernt of Surgically Recurrent Pembrolizumak | Other: Placebo
NCTO4201873  jAccessible Recurrent Glicblastoma Glichlastoma Administration {Drug: Poly iCLC https://ClinicalTrials.gov/show/NCT04201873
TAAS Cell Injection In The Treatment of
Patients With Relapsed / Refractory CAR{ Acute Myeloid [Other: Chimericantigenreceptor T
NCT046¢ Acute Myeloid Leukemia Laiskernia cells {car-t) hitps://CintcalTrisls.gov/show/NCT04692948

NCYTO26356

Scresning Pretoco! for Tumor Antigen

Expression Profifing and HLA Typing for

Bility Determination

Sotid and
Hematological
Malignancies

hitps://ClinicalTrizls. gov/show/NCTO2636855

NCTO2405796

Assessment of immune Activation and
Tolerance i Caliac Disesse During
Gluten Challenge

Oisease

Dietary Supplement: Sluten

httos: //ChinicalTrials.gov/show/NCT0R4097%6

TAESTI600L in the Trestment o
Tissue Sarcoma

Soft Tissue
Sarcoma

Binlogical: TARST16G0L cells

hitps://ClinicalTrizls. gov/show/NCT431.8964

NCIO0091104

Cyclophosphamide and Fludarabine
Followed by Vaccine Therapy, Gene-
Maoditied White Biced Cal

infusions,
and Aldesieukin in Treating Patients
With Metaststic Melanoma

Melarnoma {Skin}

Biological: MART-1:27-38 peptide
vaccine | Bicdogical:

aldesleukini Biological:

filgrastirm | Biotogical: incomplete
Freund's adjuvant | Biological:
therapeutic autclogous
iyrmphocytes | Biclogical: therapeutic
eyclophosphamide | Drug: fludsrabine
ghosphate | Procedure: autelogous

hematopoietic stem cell
transplantation|Procedure: in vitro-
treated peripheral blood stem cell
transplantation | Radiation: total-body
irradiation

httos: //ChinicalTrials.gov/show/NCTO008 1104

Gene-Modified White Bload Cells
Followed By Interleukin-2 and Vsccine
Therapy in Treating Patients With

Biolcgical: aldesleukin| Biclogical:
filgrastim | Biolegical: gp100-fowipox
vaccine | Biotogical: therspeutic
autologous iymphocytes | Biological:
therapeutic tumor infiltrating
lymphooytes| Orug:
cyclophosphamide | Drug: fludarakine

NCTO0085452  § Metastatic Melanoma Melanoma {Skin} phosphate https://ClinicalTrials.gov/show/NCT00085462
effact of Calecoxib on Pericparative Colorectal
inflammatary Response in Colon LCancer| Colon

NCT012845%04  {Cancer Cancer Orug: Celecoxis | Other: placebo hitps://ClinicalTrisls. gov/show/NCTO 1284504
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NCT02408016

Genetically Moditied T Celis in Treating
Patients With Stage

-1V Non-simall

Cell Lung Cancer or Mescthelioma

Present | Recurrent

Non-Smali Cell
Lung

Carcinoms | Recusre
at Pleural
Matignant
Mesothelioma} Sta
ge il Nen-Smali Cell
Lung Cancer ACC
v7|Stage it Pleural
Matignant
Mesothelioma AJCC
V7|8
Sinall Cell Lung
Cancer AICC
v7|Stage 118 Nen-
Small Cell Lung

age 18 Non-

Cancer AJCC
v7|Stage IV Non-
Small Cell Lung
Cancer AICC

v7 |Stage IV Pleural
Malignant

Biologics!: sldesteukin | Biological:
Autcdogous WT1-TCRed Gene-

trar DR-positive Tam/Tn
Lymphooytes) Drug:
Cyclophosphamide | Other: Laboratory

Biomarker Analyeis | Procedure:

Therapeutic Conventional Surgery

hitps://CintcalTrisls.gov/show/NCT02408015

NCTOLR702

NK Cell Based Non-Myelcablative
Transplantation in Acute Myeloid

Oiseases

Acute Myeloid
Leukemis | Myelody

splastic Syndrome

Orug:
NKC rug: lntevleukin-

2\ Biological: C534 Graft/Anti-
thymocyte globulin | Biclogical Donor
ad Graft/ATS

Preparative Regimen | Biological:

*-deplet

https://Th 5.g0v/show/NCT01370213

NCT03453801

The Rele of CD4+ Memaory Phenctype,
Meamaory, and Effector T Cells in
Vaceination and Infection

Biclogical: FluzoneA®| Biakog
FlubistA®

hitps://CintcalTrisls.gov/show/NCT03453801

A Clinical Study Evaluating the Safety

[T

Relapsed B-cell

Acute
Lymphoblastic
Leukemis | Refracto
ry 8-celi Acute
Lymphoblastic
Leukemia {Relapsed

and Efficacy of BinD19 Treatment in aRefractory B-ceil
NCTO3156101  IR/R ALL and Lymphoma Subjects Lymphama Siological: 8inD1% https://QinicalTrials. gov/show,/NCTC3156101
Relapsed B-celt
Acute
Lymphoblastic
Leukemis,
Childhood {Refracto
ry 8-celi Acute
Lymphoblastic
Laukemia,
AChinical Study Evaluating the 5afety  {Childhood | Relapse
and Efficacy of BinD19 Treatment in d/Refractory B-cell
Childhood R/R ALL and Lymphoma Lymphaoima,
MCTO3265106  jSuhbjects Childhood Biclogicai: BinD1S https://ClinicalTrials.gov/show/NCT03265 106
FIUPRINT Study: Characterisation of the
mmune and Transcriptional Response Other: Fluenz Tetra nasal spray
NCT04222595  jo LAV lmmunization suspension https://QinicalTrials. gov/show/NCT04222595
HEVS29 Vaccine in H5V-2 Seropositive  fHerpes Simplex
NCTO2571156  {Adults Virus 2 Biclogical: HSV529{Drug: Valacyclovir  fhttps://ClinicaiTrials.gov/show/NCT02571166
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NCYT01640301

taboratory-Treated T Cells in Treating
Patients With High-Risk Relapsed Acute
Vyeloid Leskemis, Myelodysplastic
Syndrome, or Chronic Myelogencus
Leukemia Previously Treated With
Denor Stem Cell Transplant

Recurrent Adutt
Acaiite Myeloid
Leukernia | Recurren
t Childhcod Acuts
Myeloid
Leukemis

ry Acute Myeleid
Leukemia | Therapy-
Related Acute
Myeloid

Leukemis | Donor{H
ematopoietic Cell
Transplant
Recipient | HLA-
A*0201 Positive

Present|Recurrent
Aaste Myeloid
Leukermia

Biological: Aldesteukin Drug:
Cvclophosghamide | Drog: Fludsrabine
Phosphate | Other: Laboratary
Biomarker Analysis| Biolegical: W11-
Sensitized Allogeneic T-Lympghooytes

hitps://ClinicalTrizls. gov/show/NCTO 1840301

gromelsin, Comosain as a New Drug for
Tresting and Preventing Various Types
of Cancer in the Humans

Cancer

Binlogical: Bromelain and Comaosain

https://QinicalTrials. gov/show/NCT02340245

CD45RA Depleted T-cell Infusion for
Prevention of infections After
TCRab/CO19-depleted Allo-H3CT

Leukemis | Lympho
ma| Myelodysplast

[

Syndromes {GvHD |

Qpportunistic
I‘t_

versus-Host Disease

Infections |

Biolcgical: CD45RA-depleted
peripheral blcod mononudear cells

https://ClinicalTrials.gov/show/NCT02942173

NCT04534322

Expanded Access Program for
Melphalan Flufenamide (Melftufen) in
Triple Class Refractory Mutltipls
Myelema

Relapsed and/or
Refractory Multiple
Myeloma

Drug: Melphalan Flufenamide | Drug:
Dexamethasone

https://ClinicalTrials.gov/show/NCT04534322

NCTO3738228

Aterclizumab Before and/or with
Chemaoradiotherapy in Immune System

Activation in Patients With Node
118, or VA

Positive Stage 1B2, i,

Cervical Cancer

Cervical

Adenocarcinoma i€
i
Adencsguamous

eF

Carcinoma | Cervical
Squamous Cell
Carcinoma, Nect

Otherwise

sgell
Cervical Cancer

AT R | Stage HA
Cervical Cancer
AICC w8 |Stage 1AL
LCervicsl Cancer
AJCC vR|Stage 1IAZ
Cervical e
AT v8 | Stage 1B
Cervical Cancer
AICC w8 | Stage 1B
Cervical Cancer
AJCC vR|Stage IVA
Cervical Cancer

AT S

Grug: Atezolizumab | Radiation:
Brachytherapy{Drug:

Cisplatin{ Radiation: Radiation Therapy

https://ClinicalTrials.gov/show/NCT03738228
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NCYT04B77613

GFRIE4 CART Cells in MTC Patients

Meta

Medullary Thyroid
Lancer

Drug: singie dose of CART-GFRa4

),

Drug:

celis| Orug: Fludavabir
Cyclophosphamide

hitps://ClinicalTrizls. gov/show/NCTO487 76153

NCYTO3360353

Precision Diagnostics in inflammatory
Bowel Disesse, Cellular Therapy and
Transplantation {The PREDICT Trial)

Graft Vs Host
Disease | inflammat
ary Bowel
Diseases | Functiona
{Gastrointesting!
Disorders

hitps://CintcalTrisls.gov/show/NCT03369353

F-3.034: Non-Myeloablative
TCRa/k Deplete Haplo HECT With Post

High-Risk Acute
Myeloid

Leukemia | Treatmea
nt-Related Aciste
Myeloid

Leukemia | Seconda
vy Acute Myeleid
Leukemia | Myelody

NCTO3365661  JALT-803 for AML splastic Syndrome | Biclogical: ALT-8C3 https://ClinicalTrials.gov/show/NCT03365561
Mechanism of Response to IMFINZI
Necadjuvant Therapy in Non-small Celt
Lung Cancer Patients Based on Multipled Non-smail Cefl Lung § Drug: Durvalumash | Brug: Albumin
NCTO4646837  fomics Models Cancer Paclitaxel} Drug: Carboplatin/Cisplatin - Fhitps://ClintcaiTrisls.gov/show/NCTO4846837
ntrauterine Balloon and Postoperative
Estrogen Therapy in the Prevention of
Adhesion Reformation After
NCT02617208  Hysteroscopic Adhesiolysis Uterine Septum Uevice: Foley balicon hitps://CintcalTrisls.gov/show/NCT0261.7108
Detection of Zavl Calcium Channels in
lammatory Cells of Asthmatic Procedure: induced sputum method
NCTO280855C  {Children Asthima using hypertonic serum hitgs://ClinicalTrials.gov/show/NCT0ZE09560

NCTO3391778

Long Tersn Follow-Up of Subjects
Exposed to GSK2377794

Neoplasms

7794 {NY-EST-

hitps://CintcalTrisls.gov/show/NCT03391778

T Cell Receptor Immunaotherapy for
Patients With Metsstatic Non-Smaft

Advsnced Non-
Small Cel

Cancer | Squamous

Cell

Carcinema | Advanc
e

SCLC| Adencsqua

pd

mous

Carcinorma | Adence

Drug: Aldesleukin | Drug:
Fludarabine | Drug:
Cyclophospharmide| Biological: Young

NCTO3397186

immune Changes Following
Trabectzdinin P nts With

M tic or Unresectsble Sarcoma

Liposarcoms | Roun
d Celt

Liposarcoma | Stage
i Soft Tissue
Sarcoms AICC
v7|Stage |V Seft
Tissue Sarcoma

Cv7 | Metastatic

Sarcema| Unresect
akile Soft Tissue

Sarcoma

Procedurs: Biopsy | Other: Laboratory

Biomarker Analysis| Drug: Trabectedin

Cell Lung Cancer arcinomas TiL hitps://CintcalTrisls.gov/show/NCT02 133195
Myxoid

https://QinicalTrials. gov/show,/NCTC3397185
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Acute
Lymphobilastic
Leukemis
{ALL)} Acute
Myeloid Leukemia
{AML} Miyelodyspla
stic Syndrames
{MDS}NK-Cell
Leukemia | Hodgkin
Lymphoma | Non Orug: Cyclophosphamide | Biclogical:
Hodgkin Fludarabine {Drug: Thictepa | Drug:
TCRItP-depleted Progenitor Celt Graft fLlymphoma Melph | Biclogical: G-csf| Drug:
With Additionsl Memaory T-cell DL, Plus H{NHL}  Juvenile Mesna | Device: CiniMACS | Biological:
Selacted Use of Blinatumomab, in dMyelomonoeyti ATG {rabbit} | Drug:
Maive T-celf Depleted Haploidentical Leukemia Blinatumemak | Biclogicai:
Donor Hematopoiete Cell (VML [ Chronic  TCRIE/Pe | Biological:
Transplantation for Hematologic Myelcid Leukemia JCD1S+|Biological: CD4SRA-depieted
NCTO38458651  {Malignanc {CMIL} D https://ClinicalTrials.gov/show/NCT03849551
£D19-Synthetic T Cell Antigen
Receptor(STARY-T in B-celi
NCT03953595  {Malignancies Patients 8 Cell Matignancy  [Biological: CD1S-5TAR-T ceils https://QinicalTrials. gov/show,/NCTC3853559
Primary
Mediastinal 8-celi
Lymphoma i Diffuse
, Large B-cell
Lymphoma | Diffuse
Large 8-Cell
Lymphoma
Transfarmed From FOrug: Fludarabine | Drug:
Foliicular Cycophosphamide | Biok :
CART Cell Receptor Immunotherapy Lymphoma | Mantle fcluster of differentiation 19 {CD1%})-
NCTO0924326  {for Patients With B-cell Lymphoma Cell AR PBLI Drug: Aldesteukin https://ClinicalTrials.gov/show/NCT00924326
Gietary Supplement: Lactobacit
GG | Dietary Supplement: Extensively
impact of Infant Formula on Resoluticn Hydrolyzed Casein Formula |} Dietary
NCTO27198405  jof Cow's Milk Allergy Milk Allergy Supplement: Amino Acid Formusla https://ClinicalTrials.gov/show/NCT02719405
Qther: Biospacimen and surwey
NCTO3118687 {Human lramunome Program Healthy colfection hitgs://ClinicalTrials.gov/show/NCT03 118587
Malignant Biolegical: Epidermal growth factor

NCYT01454596

=i Receptor lrnrnunotharany
FRil for Patients With

Targeting EG)

Matignant Gliomas Expressing EGFRvI

Gilioma iGlicblasto
ma| Brain
Cancer | Gliosarcom

s

receptor{EGFRv)HE Chimeric antigen

receptor {CAR) transduced PBL|
Aldesleuking Drug:

Fludarabine| {

Cyclophospharmide

hitps://ClinicalTrisls. gov/show/NCTO 1454595

iMCgpl00 in Advanced Unresectable
Melanoma

Wielanoma |Asvane
Disease | Unresecta
tle

Drug: IMCgpil0 injection

hitgs://ClinicalTrials.gov/show/NCT01209575

568058

Perzonalized immunctherapy in Adults
With Advanced Cancers
immunctherapy in Adults With
Advance

Advanced Cancer

Drug: personatized vacane| Brug:
Pembrolizumab

‘et

httos://ChinicalTrials.gov/show/NCT03568058

Chinical Research on Comprehe

Treatment of Tuberculosis With
Valignant Solid Tumor

Matignant Solid
Tumaor

Biclogical: infusion of iNKT celis

https://ClinicalTrials.gov/show/NCT03551795

Phase |i/Pilot Study of 2nd Generation
Anti-CEA Designer T Cellsin

Adenccarcinomas

Metastatic Cancers

Genetic: Gene Modified T Celis

hitps://ClinicalTrisls. gov/show/NCTO 1723308

NCT!

(=)
2]
(%]

7

i}
[
(=]
0

A Study of the Intra-Patient Escalation
Dosing Regimen With IMCgpl1d0in
Patients With Advanced Uveal

Melanoma

Uveasl Melanoma

Orug: ‘MCgplGo

https://QinicalTrials. gov/show,/NCTC2570308
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Study of ACTROB7 in Subjects With
Relagsed or Refractory B-cell Biclogical: ACTRO87 | Biotogical:
NCTO2776813  {iLymghoma Lymphoma rituximah https: //ClinicalTrials.gov/show/NCT02775813
NCTO4713163  JCOVID-12 Vaccine Induced Immunity Covidig Drug: covidl1S vaccine https: //ClinicalTrials.gov/show/NCT04713163
Prospective Cohort Study onthe
Clinicat Trajectory of Resected Hepatocellular
NCT03257641  {Hepatoceliular Carcinoma Carcinoms https://QinicalTrials. gov/show,/NCTC3267641
NCT02135406 CART-19 for Muitiple Myeloma Muitiple Myeloma | Biclogical: CART-19 T cells https://ClinicalTrials.gov/show/NCT02 135406

CART-BOMA Cells for Multiple
Myeloma

Muitiple Myeloma

Biological:

httos://ChinicalTrials.gov/show/NCT0 2545167

Phasa ila Study of Redirected
Autclogous T Cells Engineered to
Conitain Anti-CDA9 Attached to TCRz
and 4-Signaling Demains in Patients
with Chemotherapy Relapsed or
Refractory CDIS+ Lymphomas

Non-Haodgking
Lymphoma (NHL)
Patients, With
CHA1G4E Celt

Lymphomas

Biclogicai: CART-19

hitps://ClinicalTrisls. gov/show/NCT02030834

NCT02711696

Randomized Clincal Trial on the Effect
f a Restricted Gluten Contamination

Celiac Disease

B,

2
Lo

havicral: GCED, Giuten
“ontamination Elimination Diet

https://QinicalTrials. gov/show,/NCT02711655

NCTQ3092688

Chinical Safty snd Efficacy Study of
infusion of iNKT Cefis and CDR+T Cells
in Patients With Advanced Solid Tumor

Norn-small Cell Lung
Cancer | Sraal Tall
Lung

Cancer | Pancress
Cancer | Hepatoceil

ular

=S

Carcinoma |G

CanceriRena! Celt
Carcinoms

Binlogical: Infusion of INKT cels and
Ch8+T cells

https://QinicalTrials. gov/show,/NCTC30934638

Check Point inhibition After Autolegous
Stern Cell Transplantation in Patients at]
High Risk of Post Transplant Recurrence

Multipte
Myeloma | Lympho
ma

Drug: dpilimumab {Drug: Nivelumab

httos://ChinicalTrials.gov/show/NCTO 2681

NCT02840310

Long-Term Foliow-Up Study of Subjects
reated With ACTR T Cell Product

B el

Lymphomas| Multi
ple Myeloma | Solid
Tumor| HER-2
Protein
Querexpression

Other: ACTRT Celt Product

https://ClintcalTrials.gov/show/NCT02840110

& Rollover Study for Subjects Wha
Completed Participation in the VRX496-
USA-05-002 Trial

iV Infections

Genetic: VRX496-transduced
autologous CDA T cells

httos://ChinicalTrials.gov/show/NCT00622232

Characterization of T-cell Repertoire in
fstients With Acute Myeloid Leukemia

Undergoing Donor Stem Cell Transplant

Acute Myeloid
Leukemis

Procedure: Biospecimen
Collection|Gther: Laboratery
Biomarker Anslysis

https://ClinicalTrials.gov/show/NCTU3921047

Long Term Safety Foliow up of
Haematopoietic Stem Cell Gene
Therapy for the Wiskett Aldrich

Wiskott-Aldrich

44 cells

Genetic: Autclogous

transduced with WASP lentiviral

NCTO2333750  {Syndrome Syndrome vector https://ClinicalTrials.gov/show/NCT02333760
Safety and Efficacy of IMCnyeso in
Advanced NY-ESG-2 and/or LAGE-14 Select Advanced

NCTQ3518551  {Posi Cancers Solid Tumors Drug: 'MCnyeso https://QinicalTrials. gov/show,/NCTC3515551

NCTOLY

The Effects of Combined Exercise
Tratning on Exercise Capacity i Cardiac

Rehabilitation

{Coronary Artery
Dizease

Procedure: traditional cargiac
vehabititation| Procedure: combined

exercise

https://Ch 5.g0v/show/NCT01921036

NCT04556474

{Triat of device thatis not approved or
cieared by the U.5. FD

hitps://ClintcaiTrisls.gov/show/NCT04556474

NC

004178

ne Therapy in Treating Patierts With
Caneer

Cancer

Binlogical: therapeutic autologous
fymphooytes

hitps://ChinicaiTrials.gov/show/NCTO0004 178
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NCT04782038

Determining The Impact Of Distance
Reiki On Patient Reported QOL And
immunity Among Multiple Myeloma
Patients

Multiple

Myeloma | sutelogo
s Stem Cell
Transplant

Other: Distance Reiki| Other: Sham
distance Reiki

hitps://CintcalTrisls.gov/show/NCT04783038

NCTO2651658

A Phase Ib Trial of 3 Maintenance
Multipeptide Vaccine {5-588210) in
Patients With Unresectable Malignant

Pleural Mescthelioma Without

fragression After First
Chemaotherapy

Matignant Pleural
Mesothelioma
{MPEM)

Biological: Multipeptide vaceir
583210

hitps://ClinicalTrisls. gov/show/NCTO2661.659

NCTOLZ

Study to Assess the Tolerakility of a
Bispecific Targeted Biotogic iMCgp100
in Malignant Melanoma

Matignant
Melanoma

Drug: iMOgpl00

httos://ChinicalTrials.gov/show/NCT012 112

Study of Lenalidomide {Reviimid) in
Patients With Relapsed/Refractory
Peripheral T-cell Lymphoma {PTCL)
Patients

Perigheral T-cell
Lysmphoma

Drug: Lenalidomide

https://ClinicalTrials.gov/show/NCT01035399

NCY04730408

Sintilimab Combined With Anlotinib in
Advanced NSCLE With Uncommaen
Mutations

Lung Cancer

Grug: PD-1 inhikitor and anlotinib

hitps://ClinicalTrizls. gov/show/NCT34790409

Generalized Neonatal Screening of

Severe Combined

Immunodefidency,

NCT02244450  (Severe Combined mmunodeficiencies  jAtypical iD sereening hitgs://ClinicalTrials.gov/show/NTT02244450
A Prosgective Study of Monitoring
immune Response in Locally Advanced
S59803  {Cervix Cancer Cervical Cancer Drug: Cisplatin https://ClinicalTrials.gov/show/NCT03559803

NCYO27¢

2427

Viry

specific immunoTherapy
Following Allogenei

Transplantation

Cytomegalcvirus
N | Adenoviv
us Infection

Ginlogical: virus-specific T-Cells

hitps://ClinicalTrisls. gov/show/NCT02702427

NCT01884168

Study of Gene Expression Profiling snd
immunaologicai Mechanism Affects the
Response of immunotherapy

Malignant Tumor

Binlogical: Dc-CIK immunotherapy

hitps://CinicaiTrials. gov/show/NCTC 1884168

A Clinical Trisl: Adjuvant Low-dese
ipthimurmab + Nivolsmab After
Resection of Melanoma
Macrometastases

Stage MC Skin
Melanoma | Stege
1V 5kin Melanoma

Drug: nivolumab | Drug: ipilimurnab

hitps://ChinicaiTrials.gov/show/NCT0234 1744

Gene Therapy and Biclogical Therapy in
Tresting Patients With Ovarian
Epithelial Cancer

Ovarian Cancer

Biolcgical: MOv-garama chimeric
receptor gene | Biological:
atdesteukini Biclogical: therapeutic
allogeneiciymphocyies

httos://ChinicalTrials.gov/show/NCT0O0019136

NCIO2472704

Lymphoeytic Enteritis an
Coeliac Disease: Gluten vs Flacebo

Celiac Disease { Non-

celiac Gluten

Sensitivity

Dietary Sugglement: Ghuten
challenge | Dietary Supplement:

Placebo challenge

https://ClinicalTrials.gov/show/NCTU2472704

Slinatumemab Added to Prephase and

Consclidstion Therapy in Precursor B-

acute Lymphoblastic Leukemia in

NCTO3541083  {Adults. ALL, Adul Drug: Blinatumomab https://ClinicalTrials.gov/show/NCT0354 1083
Fediatric Sofid
NCTOL050296  {Molecular Analysis Of Salid Tumors Tumors hitgs://ClinicalTrials.gov/show/NCT0 1050295
Prolymphocytic
Observatery of Prolymphocytic Leukemia|T-cel
NCTO4411043  {ievkemial Leukemia Behavioral: Molecular caracterization  |https://ClinicaiTrials.gov/show/NCT04411043

NCTO0341346

Maolecular Genetics Study of
Nasopharyngeal Carcinoma:
Characterization of NCP Susceptibility
Gene(s)

Nasopharyngeal

LCarcinoma

https://ClinicalTrisls. gov/show/NCTON3

Blinatumomab in High-risk B-celf
Precursor Acute Lymphoblastic

Acute
Lymphoblastic
Leukemis, Aduk 3-

NCTO37¢ Leukemia Cedl Grug: Blinatumomab Injection hitps://ClinicalTrisls. gov/show/NCTO3709719
Characterisation of the immune
NCTO4729452  {Response to SARS-CoV-2 Covidig Other: blood test https://ClinicalTrials.gov/show/NCT04729452
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NCT02980346

act of HLA-E Cverexpressi

Turnor Cells on the Biolegy of T
Colorectal Cancer

ColoRectal Cancer

Other: Non interventional study

hitps://CintcalTrisls.gov/show/NCT02980145

NCTO316687R

A Study Evaluating UCARTO19 in
Patients With Relapsed or Refractory
CD18+ Leukemis and Lymphoma

8 Celf Leukemia|B
CellLymphoma

&inlogical: UCARTOL9

https://ClinicalTrials. gov/show/NCTO3 166878

Magnesium Suifate for the
improvernent of Cognition in Patients

Dietary Supplement: Magnesium

With Alzheimer Dissase Alzheimer Disease  fsuifate httos://ChinicalTrials.gov/show//NCT030
Alzheimer
Diszase | Dementia
Frontalivild
Cognitive
NCTO3644043  jEvidence Amyloid Scan EEG Study mpairment Devic 3 SCan hitps://CintcalTrisls.gov/show/NCT

NCT03038282

Alzheimer Discase

Dietary Suppiement: Chremium
Chioride | Other: individual Exercise

11

hitgs://ClinicalTrials.gov/show/NCT03038282

NCTO0372656

Decoy Recegtor 3 {DcR3)
Polymorphisms in Rheumatoid Arthritis
{RA) and Systemic Lupus
Erythematosus {SLE}

Rheumatoid
Arthritis | Systemic
Lupus
Ervthemastosus

NCYO2 &1

IMCER100-401 Raliover Study

Matignant
Melanoma

Grug: WgplGo

hitps://ClinicalTrisls. gov/show/NCTO2889861

Gastroenteral-Pancreatic

This Study Planste
Include 800 GEP-

NCT02102893 | Neurcendocrine Tumors in Taiwan NEY Patients, https://ClinicalTrials. gov/show,/NCTC2 102853
Bicdogical: Purethal Mites|Other:
placebo injection | Diagnostic Test:
Allergen monitoring of allergen spec
House Dust Mite injection Irrcunotherapy in - |igE | Diagnostic Test: monitering of
NCT03209245  jimmunotherapy in Elderly Patients. Eiderly Patients aliergen specific igGa https://QinicalTrials. gov/show/NCTC3209245

NCTOL3RA20L

Confocal Endamicroscopy Detection of
Gastric Preneoplssis and Neoglasia

Gastric intestinal
Metaptasia

httos: //ChinicalTrials.gov/show/NCT01 384201

FETHEMA-BLIN-DL/PETOB9014 (BLIN-
ol

*hiladelphia
Chromosome-
negative or BIR-
ABL D19+

positive ALL

Drug: blinatusmomab

httos://ChinicalTrials.gov/show/NCT03523429

Neuroimmunoiogical Model of

Traumatic Memory

Stress Disorders,
Post-Trawmatic

Frocedure: Biood test

hitps://CintcalTrisls.gov/show/NCTON396695

NCTO4908514

A Clinical Trial to Evasluate the Safety,
Tolerability, and Efficacy of Subjects
With Plague Proviasis

Plague Psoriasis

Drug: ADX-629

httos://ChinicalTrials.gov/show/NCT0O43085 14

Neonatal Screening of Severe

Screening

NCTD25390328  jCombined Immunodeficiencies Necnatal hitgs://ClinicalTrials.gov/show/NCT02Z580328
Drug: in vitro tumaor reactive, chimeric
Teell receptor {CAR Jgene-transduced
PBL plus IV aldesieukin Drug:
Gene Therapy Using Anti-Her-2 Celisto Cyclophosphamide | Drug:
NCTO0924287  {Treat Metaststic Cancer Wetsstatic Cancer  [Fludarabine {Drug: | hitps://ClinicalTrisls. gov/show/NCTO0G24287

Geneticand Envirenmental tOrs in

the Respense to influenza Vaccination

Influenzal Healthy

Bintogical: FlubMistA®
Quadrivalent |Bioi

OgIC
Quadrivalent vaccine

https://ClinicalTrials.gov/show/NCTU3088%04

NCT04262466

Safety and Efficacy of IMC-F108C &
Single Agent and in Combinaticn With

$&

Checkpoint Inhihitors

Select Advarniced
Sclid Tumers

Crug: IMC-FLO6C| Drug: anti-PDILIL

https://ClintcalTrials.gov/show/NCT04262466

NCYTO

ot

231841

Anti-thymocyte Globulin and

Cyclosporine as First-Line Therapy in
Treating Patients With Severe dplastic
Anemis

Aplastic Anemia

Orug: cyclesporine | Siological: anti-
thymocyte globulin

hitps://ClinicalTrials. gov/show/NCT 1231841
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Confirmatory Phase || Study of
alinatumomakb {MT103} in Patients
With Minirmal Residual Disease of 8- B-cell Acute
precursor Acute Lymphoblastic Lymphoblastic
NCTO1207388  {Leukemia (ALL} Leukemis Drug: Blinatumomab https://ClinicalTrials.gov/show/NCT01207388

NCTO4622428

Advanced Therapies for Liver
Metastases

Pancreatic Ductat
Adenocearcinoma
{PDAQC) | Colcrectal

Cancer {CRC) | Liver
Metastasis

Other: Ghservational study

httos: //ChinicalTrials.gov/show/NCT0A622423

NCT04034225

§-301 to Checkpoeint
inhibitor Treatment in
Metastatic/Recurrent SCTHN

Addition of SN

Squamous Cebl
Carcinoma of the
Head and Neck

Orug: SNS-301{Drug: Pembyolizumab

hitps://ClintcalTrials.gov/show/NCT04034225

Bicequivatencs of Metroni
0.75% in the Treatment o

NCTO1020396  {Vagin Bacterial Vaginosis | Drug: Metronidazole https://ClinicalTrials.gov/show/NCT01020396
Gene Expression Profiling of Malignant
Tumor Predict the Tharageutic

NCTO1206632 {Respense of DC-CIK immunctherapy  fMalignant Tumor | Biological: DC-CIK imrunotherapy https://ClinicalTrials.gov/show/NCT01905532
Necadjuvant Pembrolizamab +
Epacadostat Prior to Curative Surgical  |Squamous Cell
Care for Squamous Cell Carcinoma of  [Carcinomaz of the  {lrug: Pembrolizumab|Drug:

NCTO3 the Head and Neck Head and Neck Epacadostat hitps://ClinicalTrizls. gov/show/NCH

&94384%

Study of 3 Newrocognition Enhancing
Agent in Patients With Schizophrenia

Schizophrenia

Drug: Pregnenclonet Drug: Placebo

httos://ChinicalTrials.gov/show/NCTO08R4842

NCT04337515

A Feasibility Study Using CLi

for Alpha/Beta T-Cell Deplation in Stem
Cell Transplant

Graft Vs Host

Disease | Graft-

versus-nost:

Device: ClinivlacsA®

https://ClinicalTrials.gov/show/NCT0433751S

Maonitoring the Changes of Tumor-
velated Biomarkers Before and After
Pulmenary Nedule Bicpsy.

Lung Cancer

hitps://ClinicalTrizls. gov/show/NCT0339 7355

Safety snd Efficacy of IMCgpl00 Versus
investigater Cheice in Advanced Liveal

Biclogical: IMCgp3.00| Drug:
Dacarbazine | Biological:
o

wimak | Riological:

NCTO3070392  {Melanoma Uvesl Melanoma Pembrolizumak https://ClinicalTrials. gov/show,/NCTC3070352
Acute
Lymphoblastic
Study of CD19 Specific Chimeric Leukermia | Non
Antigen Receptoer Pesitive T Cells {CAR- Hodgkin
NCTQ4206943  §T) in ALL and NHL Lymphoma Biclogical: Car-T Celf Therapy https://ClinicaiTrials. gov/show/NCT04206943

NCT04406272

VB-111 in Surgically &

Recurrent/Progressive GBM

GliohlastomaiRecu
rrent Glicklastorma

Drug: V811! Procedure:
Surgery | Other: Placebo | Drug:
nab

Beva

https://ClinicalTrials.gov/show/NCT084062 72

NCT04631713

CD276 CAR-T for Patients With
Advanced CD278+ Solid Tumors

CAR{Solid Tumar

Drug: Targeting CD276 autclogous

chimeric antigen receptor T cells

w

https://QinicalTrials. gov/show,/NCT0459171

NCTO4691349

CAR-T for rfr Malignant Yumaors in
Childran

CAR-T|Child,
Only | Malignant

Tumer

Drug: CAR-T

httos: //ChinicalTrials.gov/show/NCT0A68 1349

MAGE-A4aTce AMARAPAT for Multi-

Urinary Bladder
Cancer | Melanoma
iHead and Neck
Cancer | Quarian
Cancer | Non-Small
Ceiflung

Cancer | Esophageal
Cancer | Gastric
Cancer | Synovial
Sarcoma | Myxcid
Round Ceall
Lipcsarcoma | Gastr
aesophageal

Genetic. Autologous geneticail
madified MAGE-AdSRoeAALA

ATT
| Radiation: Autologous genetically

modified MAGE-A4c1032T cells

Tumor Junction combined with low dose radiation https://ClinicalTrials.gov/show/NCT03132822
Dietary Supplement: Creatine | Dietary
interval Training Pius Creatine Effects Supplement: Plasceboe |Gther: High
NCT02370232 o Performance and Glucese Tolerance [Healthy intensity interval training hitps://CintcalTrisls.gov/show/NCT02370212

2021273
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A Study of Concomitant Camrelizumah
With Chemoradiation for Locally Head and Neck Bicdogical: Carmrelizumak | Drug:
NCT04405154  {Advanced Head and Neck Cancer Neoplssms Cisplatin{ Radiation: IMRT or VMAT hitgs://ClinicalTrials.gov/show/NCT04405154
Biological: ipthmumab | Drug:
cyclophesphamide | Procedure:
tiopsy | Biological: aldesleukin| Other:
immunchistochermistry staining
method | Genetic: polymerase chain
Labhoratory-Treated T Cells and Recurvent reaction | Other: immunoenzyme
ipilimumab in Treating Patients With Malanoma|Stage technigue | Bidogical: therapeutic
NCTD0871481 | Metastatic Melanoma IV Melanoma cytotoxic T lymphooytes hitps://ClinicaiTrials.gov/show/NCT00871481
faty, Pharmacodynamics sngd
Pharmacckinetics of GSK2136528 Arthiitis, Drug: Otelixizumahb | Dreg: Matching
NCTO1077531  {Repeat Dose in Rheumateid Arthritis Rheumatoid placebe https://ClinicalTrials.gov/show/NCT01077531
Conditioning 5CID infants Diagnossd Drug: Busutfan | Device: Cell processing
NCTD3612551  {Early SCID for YCRIER+/CD19+ depletion hitgs://ClinicalTrials.gov/show/NCT03519551

NCTDA84448G

Study of the Humoral Resporise to
ARS-CoV-2 Variants and of the Celiular

=spense After Vaccination Against

A e
"

QVID-13 in Immunocompromised

=

ccple

Autoirrimune ov
Autcinflammatory
Giseases | HIViMulti
ple Sclerc
Tumers or
Sotid

ansplant

Cancers|

OrganT

Qther: Blood samples for the study of
the humeral respense to SARS-CoV-2
vaviants and of the cellular response

after vaccination against COVID-19

httos://ChinicalTrials.gov/show/NCT04844489

NCT01863888

£fact of Teriflunomide on immune Cell
Subsets in the Blocd of Patients With
Multipie Sclerasis

Muitiple Sderosis

Drug: terifiuncmide HMR1726{ Drug:
cholestyramine | Drug: charcoat

https://ClinicalTrials.gov/show/NCTO 1863888

NCTHLAEE

in Vitro Expanded Allogeneic Epstein-
Barr Viru:

ecific Cytotoxic T-
Lymphocytes {EBV-CTLs) Ganatically
Targetedte the CD18 Antigenin B-cel

Valignancies

Acute Lymphoeytic
Leukemia | iymphe
ma

Biologic:

: sl/Genetically
Muodified T cells | Drug:
Cyclophesphamide-based
chemotherapy

httos: /4 5.p0v/ show/NCT014

NCT03335605

improving the Diagnosis of Commeon
Variable immune Deficiency

LV - Comimion
Variable
immunodeficiancy

https://ClinicalTrials.gov/show/NCT03335505

NCTQ3340155

Mechanisms of Action of
Phote{ChemolTherapy in Skin Diseases

Fsoriasis | Cutaneou
s T Cell

Lymphoma {Lymph
aproliferative
Gisordersiczemal
Lichen
Planus|Prurigo} Pru
situs | Polymor phic
Light
Eruption|Graft Vs
Host

Disease | Mastocyte

sis]Vitiligo

Other: Photo{chemoltherapy

https://ClinicalTrials. gov/show,/NCTC3340155

NCTO4523376

filot Study PRSCT With TCRak
Oepletion For Hemoglobinopathies

Sickle Celt
Gisease | Th
a Major

Device: CliniVIACS

httos://ChinicalTrials.gov/show/NCT045

Developing Newharn Screening for

infants With Primary

lmimiune System

NCTOD113464  {immunodeficiency Diszases hitps://CintcalTrisls.gov/show/NCTON 123464
& Phase 1 Study of TOM-105795
Topical Solution in Male Subjects With  JAlopecia,

NCTD4913518  {Androgenetic Alopecia {AGA) Anarogenetic Drug: TOM-105795{ Drug: Placebo httgs://ClinicalTrials.gov/show/NCT04913519

NCYTOE355965

Autolsgous Redirec INA Meso-C

Cells

“iMalignant Pleural

Mesaothelioma

Biclogical: Autologous T cells

hitps://CintcalTrisls.gov/show/NCTO 1355965
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Bone Marrow
Transglantation | Gr
aft vs Host
Gisease | Hemastopo
Toward immune Biomarkers for ietic Stem Cell Other: Transplantation from an HLA-
NCTO2319226  {Tolerance and GvHD in Humans Transplantation identical sibling doner hitgs://ClinicalTrials.gov/show/NCT02319226
Stisdy of the Response to 2
Neoadjuvant Chemoetherapy Based on
the Antitumor immune Response in
NCTD1440413 {iLocalized Breast Cancer Breast Cancer Bicdogical: Blood and tumaor samgpte hitgs://ClinicalTrials.gov/show/NTT01440413
Genetic: Single infusion of autologous
¥-linked Severe D34+ cells transduced with the self-
Gene Therany for X-linked Severe Covnbined inactivating {SIN} gamemaretroviral
NCTR1175236  {Combined immunadeticiency {SCID-X1) Hmmunodefidency  jvector pSRS1L.EFSIL2RG.pre hitps://ClhinicaiTrials.gov/show/NCT01175239
Safety snd Efficacy of IMC-C103C as
Monotherapy and in Combination With |Select Advanced
NCT03273333  {atezolizumab Solid Tumeors Drug: IMC-C103C|Drug: Atezolizurrab | hittps://ClinicalTrials.gov/show/NCT03973333

NCTO2028819

Cormnpassionate Use of ibalizumab for
the Treatment of HIV infection

Human
immunodeficency
Virus {HIV)

Drug: Dolutegravir Sodism

Monohydrate | Drug: tbalizumakb

https://ClinicalTrials.gov/show/NCTO2028819

Exercise as a Modulator of immune
Risk Factors for ischemic Heart Disease

Heart Diseases

Qther: Exercise training

hitps://CintcalTrisls.gov/show/NCT04 195932

Phase |l Study of the BITEA®

alinatumomak {MT103) in Patients
With
cursor Acute Lymphoeblastic

Minimal Residual Disease of B-

Acute
Lymphoblastic

NCTOO560794  fLeukemia (ALL) Leukemia Biclogical: Blinatumomab (MT103} https://ClinicalTrials.gov/show/NCTO0560794
Multiple Primary
Lung Cancers| Lung
evoiution of Multipie Primary Lung CanceriNen Small
NCT04326751  jCancer {Evolution) el Lung Cancer https://ClinicalTrials.gov/show/NCT04325751

Newhorn Screening for Severe

Severe Combined
immunodeficiancy |

Cornbined immunodeficiency (S TCel
3 High-Risk Population Lymphocytcpenia hitps://ChinicaiTrials.gov/show/NCT00845416
A Pilot Study of Hormonal Therapy Biotegical: Tom+ Goserelin acetater
Combined With Central Memocry T Cells Bicalutamide | Biolegical:
{Tem) far Patients With Advanced Prostatic TemaGoserelin acetate+Abiraterone
NCTO3587285  {Prostate Cancer Neoplasms acetate https: //ClinicaiTrials.gov/show/NCT03587285
Metabolic

NCTOL3 74878

Growing Up in Singapore Towards
Heaithy Cutcomes

Diseases | Meurclogi
cat and Mental
Health Conditions

httos: //ChinicalTrials.gov/show/NCT0117487S

TACT-cells for the Treatment of HER2-

HERZ-Py e Solid

NCT04727151  ipo Solid Tumors Tumors Sinlogical: TACJL-HER2 https://QinicalTrials. gov/show,/NCT04727151
immunclogic Determinants of
Response to Pembralizumah (MI-3475)
in Advanced Melanorma (ME-3475- Advanced

IGL/KEYNOTE-161)

Wielanoma

Bielogical: pembrolizumabs

httos://ChinicalTrials.gov/show/NCT03407 170

NCTO4864379

Chinical Study of a Personalized
Neogantigen Cancer Vaccine Combined
With Anti-PO-1and RFA In Patients
With Solid Tumors

Advanced
Matignant Solid
Tumaor

eo-Vac-FO1 | Othel

CSFDrug: PD-1 1 Procedure:

httos: //ChinicalTrials.gov/show/NCTOARB4379

NCTO3880479

Autologous TACT Cells Targeting CO39

in R/R Large B-Cell Lymphoma

Lymphoma, B-Cell

Biclogical: TACOL-CDIB

hitps://CintcalTrisls.gov/show/NCTO3880279

NCY04134325

Study of PD-1 Inhikitors After
CD30.CART Cell Therapy in
Relapsed/Refractory Hodgkin

Lyrnphoma

Retapsed Hodgkin
Lymphoma | Refract
ary Hodgkin
Lymphoma

Biclogical: Nivolumash | Biological:
Pembrolizumak

hitps://ClintcalTrials.gov/show/NCT04 134325
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NCT04354038

Host and Bacterial Mechanisms During
Cystic Fibrosis Pulmonary
Exacerbalions

Cystic Fibrosis

hitps://CintcalTrisls.gov/show/NCT04354038

Clinical Trial of Safety, Telerability and

Antitumor Activity of Genetically
engineered T Cealls in Combination With
Anti-Cancer Agents in Relapsed and
Refractory Synovial Sarcams Expressing
New York Escghageal Antigen-1 {NY-

577794 brug:

Pembrotizumakb | Drug:

Drug: QSIS

NCTD3697824  {ESO-1) andfor LAGE-12 Necplasms Fludarabine | Drug: Cyclophosphamide  |hitps://ClinicaiTrials.gov/show/NCT03597824
Nivoiumab Plus Radiotherapy in Biologica!: Nivolurmab|Radiation:

NCT027994601  {Advanced Melanoma Melanoma hypofractionned radiotherapy hitps://ClintcalTrials.gov/show/NCT02 799901
tfficacy of Tacrolimus and LV.-
immunoglobuling in Rasmussen Rasmussen Drug: Tacrolimus | Drug: i.v.

NCTO0545493 | Encephalitis Encephal immunogiobuling hitps://ClinicaiTrials.gov/show/NCT00545493
Study of ADG106 With Advanced or Solid Tumor  Non-
Metastatic Solid Tumors and/or Nor- Hedgkin

NCTO3802955  {Hodgkin Lymphoma Lymphoma Drug: ADG106 https://ClinicalTrials.gov/show/NCTO3R02955
PSRAA and TARP Peptide Vaccine With
Poly 1C-LC Adjuvant in HLA-A2 (+)
Patients With Elevated PSA After initial Biclogicatl: Peptide Vaccine| Drug: Poly

NCTD0694551  §Definitive Treatment Prostate Cancer -1 hitgs://ClinicalTrials.gov/show/NCT00524551

Study of CD137 Agonist ARG 106 With

Advanced or Metsst Solid Tumors

and/or Non-Hodgkin Lymphoma

Selid Tumors, Non-
Heodgkin
Lympghorma

Drug: ADGI06

httos://ClinicalTrials.gov/show/NCT0O3 707063

NCTQ4148232

Almnmune - Artificial Intelligence

s

Algorithm for [dentification of

imrnunogenic Neoepitopes of Cancer
to Predict and Boost Patient’s
Response to immunotherspies.

Maon Small Cell Lung
Cancer | Neoepitope
5 {Necantigens|im
munctherapy | Next
Generation
Sequencing

{NGS} | Personalized

Neoantigen Cancer

Vaccine

Biclogiral: Coliection of kiopsy {FFPE),
blood (PBMC) and staol

https://QinicalTrials. gov/show,/NCT04145232

NCTO387858%

Understanding Cognition, Oxytoacin &

Pasin in Elders

Knee
Osteoarthritis| Oste
oarthritis

Drug: Oxytocin (OT){Drug: Placebo (P}

https://ClinicalTrials.gov/show/NCT0O3878589

NCTQ0785967

immune Responses in Patients Treated
With Raftegravir

HiV Infecticns

Binlogical: Various vaccines

https://ClinicalTrials. gov/show,/NCTC0785967

NCT04337900

COVID-19
slized

gicod Collection Study From

Convalescents Previously Hospit

1o identify Immunogenic Viral Epitopes

ldentify the Viral

Epit:
Memory CD8 T
Cells From
Individuals That
Have Recovered
from SARS-Cov-2
nfection|Determin
e Which SARS-CoV-

2 Proteins Are

Freqguently
Recognized by T
Cells in Patients

With Varying HiA

Types

https://QinicalTrials. gov/show,/NCTC4397900
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NCT02706392

Genetically Modified T-Cell Therapy in
Treating Patients With Advanced

Tre

RORL+ Malignanc

Lymphoid Cel
Neoplasm| Maligna
at Solid
NeoplasmiMetasta
tic Lung Non-Smal
Celt

Carcinoma | Metast

Triple-Negative
Breast

Carcinoms | Recusre
nt Acute
Lymphoblastic
Leukemis| Recurren
t Mantle Celi
Lymphorma | Refract
ary Chronic

Lymphocytic

Leukermnia | Stage il
Lung Non-Small
Cell Cancer AIKC
V7| Stage 1A Lung
Non-Smaii Cell
Cancer AICC

v7 [ Stage 1iB Lung
Non-Small Cell
Caneear AT

v7 | Stage IV Breast

Other: Laboratery Biomarker
{: ROR1 CAR-spacific

ymphocytes

Analysis | Binlogi

Autologous T-L

https://ClinicalTrials.gov/show/NCT02705392

NCTO3304063

aa
R
Study Evaluating t
Tolerability, and Efficacy of FLT3 CAR-T
AMG in -positive
Relapsed/Refractory AML

Relapsed/Refractor
y Acute Myeloid
Leukemia

Drug: AMG 853

hitps://CintcalTrisls. gov/show/NCTO3804069

Next-generstion Sequencing {NGS) of
Peripheral Blood Immune Repertoire in

NCTO2210741  {Graves' Dissase Graves Disease https://ClinicalTrials.gov/show/NCT02210741
Drug: hydroxyurea, azathioprine,
alemtuzumah, thicptepa, low dose
totsh body irvadistion and
sirolimus | Drug: hydroxyurea,
szathicprine, slemtuzismab, thiotepa,
plerixafor, low dose total body
nsity Transpiantation for irradiation, cyclophosphamide and
NCT04352293 “ell Disease Sickle Cell Disease  sirolimus https://QinicalTrials. gov/show/NCTC4362293
The Association of Costimulatery
Moleculbes and PPAR-polymorphisims  JAITd Patients With
With Autoimmune Thyroid Diseasein | Different
NCTD1260532  {Taiwan Palymerphisms httgs://ClinicalTrials.gov/show/NCT01260532
A Pilot Study of the Immunclogic
Reconstitution in Hiv-1 infected
Children Receiving Highly Active
Antiretroviral Therapy With
Cormbination Ritonavir, Nevirapine and Drug: Ritenavir | Brug:
NCTOO001688  {Stavudine HiV Infection Nevirapine | Brug: Stavudine https://QinicalTrials. gov/show,/NCTC000 1633

NCT04340401

Totasl Necadjuvant Treatment Plus
$HR1210 for Righ-risk Rectal Cancer
and Biomarker Screening Base on
Necantigen

Rectal Cancer

Drug: SHR-1210 | Drug:
Oxaliplatin Drig:

Capecitabineg | Radistion: intensity
maodulated radiotherapy | Procedure:
Total mesorectal excision

hitps://ClintcalTrials.gov/show/NCT04340301

NCTOC0B1783

Xeellerated T CelsTM for Non-
Hodgkin's Lymphoma {NHL) Patients

Non-Hodgkin's
Lymphoima

Drug: Xeellevated T Celis

hitgs://ClinicalTrials.gov/show/NCT0008 1783

Cytctoxicity induced by Tumor Lysate
Pulsed Dendritic Cells Against

Autologous cinoma

Cells

2pzstoceliular G

Carcinoma,

Hepatoceailular

Biclogics!l: DC vaccine

httos://ChinicalTrials.gov/show/NCT00327496
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NCTDIA430019

Gene Therapy for X-linked Severs
Combined Immunodeficiency

X-linked Severe
Combined
immuncdeficiency

Other: Gene transfer

httos://ChinicalTrials.gov/show/NCT01410019

NCTDA065776

Evaluation of Hippocampai-Avoidance
Using Proton Therapy in Low-Grade
Glioma

Glioma | Pileoytic
Ag Pitom

cytomal
yxoid
Astrocytomal Pleo
morphic
Xamthoastrocytoma
{ Ganglioglicma |Op
tic Pathway

Glioma | Diffuse

Astrocytoma

Radiation: Hippacampal-avoidance
proton therapy

httos://ChinicalTrials.gov/show/NCT0OA065 776

Trial of Ctelixizumah for Aduits Wit
Newly Diagnosed Type 1 Disbetes

Diabetes Mellitus,

Biologics!: otelixizumsb infusion plus
physician determined standard of
care| Riological: placebo infusion plus

NCTO0673886  { Mellitus {Autoimmune): DEFEND-1 Typel ghysician determined standard of care fhttps://ClinicalTrials.gov/show/NCTO0678886

NCTO4422314  HimmuneSense Lyme Study Lyme Disease Diagnostic Test: T-Detect Lyme hitgs://ClinicalTrials.gov/show/NCT04422314
RAPA-5C1-Alic Therapy of COVID-19- Severe COVID-19 Biclogical: RAPA-S01-Allo off-the-shelf

NCTO4482639 {ARDS Disense Therapy of COVID-19{ Cther: Placebo https://ClinicalTrials.gov/show/NCT04482689

NCT04207320

Haploidentic

i Hematopeietic Stem
Cell Transplantation {HSCT) for Patients
With Severe Sickle Cell Disease

Sickle Celf Disease

Device: 472+ T-cell depletion with
Miltenyi QliniMACS system

https://ClinicalTrials.gov/show/NCT04207320

NCYT02219365

o

fiicacy of intraVenous

immunoGiobuting in Toxic Shock

Syndremes: a Paediatric Pilot Study

Toxic Shock

Syndrome

Grug: Intravenous human
immunoglobufin| Drug: Albumin

https://ClinicalTrials. gov/show/NCT02219165

Fhenomics in Autolmimune and
inflarnmatory Diseases

Healthy
Volunteer | Rheums
toid

Arthritis| Ankyicsin

o
2

Spondylitis | Systemt
© LS
Erythematosus/Ant
iphespholipi

Syndrome {FMF|Cr
vopyrin-Asscciated
Perindic Syngromes
JSTNF-recepter
Associsted Periodic
Syndrorne | Vasculiti

Crohn's

Disaase | §

Typel

ad 1AD Knee and/ar
Hip Avthritis,
Muscular
Dystrophy

Other: 10 AID groups | Other: 2: Control

Zroups

icalTrials.gov/show/NCT02465217

NCT02882016

Neurobielogic, mmunclogic, and
Rheumataologic Markers in Youth With
PANS

Pediatric Acute-
Onset
Neuropsychiatric
Syndrome| Pedistii
€ Auteimy

Neuropsychistiic
Disorders

Assaciated With

Strepto
Infections | PANS|P
ANDAS

https://QinicalTrials. gov/show,/NCTC2889015

trmimunological Mechanisms of
Hemastopoietic Stem Cell

fantation in Multiple Sclerosis

Muttiple Sclerosis

2077273 .

Procedure: Stem Cell Transplanataion

httos://ChinicalTrials.gov/show/NCT00342134
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NCT01982487

Vaceine Therspy and 1DOX Inhibitor

B0243ACin Treating Patients With

Epithelial Guarian, Fallopian Tube, or

PFrimary Peritoneal Cancer Whao Arein
Rernission

Tube

Cancer| Recurrent
Ovarian Epithelis!
Cancer | Recurrent
Primary Peritoneal

Cancer|Stage lA
Fallopian Tube
Cancer{Stage 1A
Ovarian Epithelial
Carncer|{Stage |A
Primary Peritoneal
Cavity
Cancer{Stage B
Fallopian Tube
Stage 1B
Ovarian Epithelial
CanceriStage B

CanceriS

Primary Peritoneat
Cavity
Cancer { Stage IC

Faliopian Tube

CanceriStage 1C

CanceriStage 1€
Primary Peritoneal

Cavity

Biologics!: ALVAC{2)-NY-E30-1
coine | Drug: iDO1
30| Dther:

arker analysis | Other:

hitgs://ClinicalTrials.gov/show/NCT01982487

NCTOZ366308

DEC-205/NY-ESO-1 Fusion Protein COX-
1401, Poly ICLE, and IDOT Inhibitor
INCBO24350 in Treating Patients With

Qvarian, Faliopia

Tube, or Primary

Peritones) Cancer in Remission

falicpian Tube
Carcinoms | Ovarian
Carcinoma | Prirnary
Peritoneal

LCarcinoma

Biological: DEC-205/NY-E50-1 Fusion
n COX-1401 | Drug:
Epacadostat|Cther: Laboratory

Pro

Biomarker Analysi

Pharmacotegical Study | Drug: Poly ICLC

httos: //ChinicalTrials.gov/show/NCT02 165905

02535078

Phase 1b/2 Study of the Combination
of IMCgp 100 With Durvalumab and/or
Tremelimumab in Cutanecus
Melanoma

Matignant
Melanoma

Drug: iIMZgpi00| Drug:
durvalumalk | Drug: tremelimumab

httos: //ChinicalTrials.gov/show/NCT02535078

NCT04658303

tvolution of Metabolic snd immune
Dysfurnction i in-transit Melanoma

Melanoma

Qther: Pimonidazole

hitps://ClintcalTrials.gov/show/NCT04658303

NCTO0001241

Anti-Tac for Treatinernt of Leukemia

HTLY - infection|T
Cell Leukemiz

i daclizumab

&
©

Biolo;

N

hitgs://ClinicalTrials.gov/show/NCT00001941

NCIO261810¢

ificaticn of New Immune Factors
Specit
Lineage Acute L

i of Relapse in Childhoaod 3

yraphobiastic Leukemia

B Acute
Lymphaoblastic
Leukermia | Leukemi
a Relapse

Biclogical: Collection of bloed samples

httos: //ChinicalTrials.gov/show/NCT02618109

NCT03948763

A Study of mMRNA-S671/V941 as
Vionotherspy and in Cembination With
Pembrolizumab {V941-001}

Neoplasms |G
ma, Nen-Small-Cell

Lung| Pancreatic

Neoplasms {Colorec

tai Neoplasms

Biclogical: V94 1| Biological.
Pembrolizumab

httgs://ClinicalTrials.gov/show/NCT03948763

NCTOR76E122

implication of Human Papiliomavirus
iH

Human {HPVLichen)

V) in Lichen Physiopathology in

Lichen Planus

Procedure: Human biclogical samples

httos://ChinicalTrials.gov/show/NCT02 761122

cells Following Partially Mismatched

Stem Cell Transplant

=ty Study of Gene Modified Donor T-

Acute
Lymphokla
Leukemia | Acute

stic

Myelogenous
Leukemia | iymphe
ma {Mvelodysplasti
VNaromes

Biolcgical: 8PX-501 dese 1| Drug:
Rimiducid | Biological: 8PX-501 dose
2| Biological: 8PX-501 doss

3| Biological: 8FX-501 dose

4} Procedure: SCT

hitps://ClinicalTrizls. gov/show/NCTO 1744223
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NCTO0839436

interieukin-
idiepathic D4 Lymphocytopenia:
Expansion of CD4 T Celis {ICICLE)

7{CYT1G7} Treatment of

Idispathic CD4+T-
Lymphocytopenia

Drug: CYTI07

hitps://CintcalTrisls. gov/show/NCTON839435

The HV, Adipese Tissue mimunoiogy,

Hiv| Diabetes

Frocedure: Subcutaneous adipose
tissue biopsy| Radiaticn: T

scan| Diagnostic Test: Oral glucese
tolerance test| Diagnostic Test: Blood

NCT04451980  fand Metabolism Study Meilitus, Type 2 collection https://ClintcalTrials.gov/show/NCT04451980
Inflammatory
Bowel
Diseases | Functiona | Procedure:
i Gastrointestinal | Esophagogastroducdencscopy and
NCT04369953  {The Healthy Endoscopy Study Disarders oloncscopy with Biopsies https://ClinicalTrials.gov/show/NCT04369963
Melanoma | Malign
Chemaotherspy Folfowed by Infusion of  jant Drug: DMFS Melanosma Reactive
OMFS Cells to Treat Metastatic Melanoma |Melano  [TiL| Drug: Cvclophosphamide | Drug:
NCTO0922001  {Melanoma ma, Experimental  [Fludsrabine | Drug: Aldesieukin https://ClinicalTrials.gov/show/NCT00924001
Genormic Analysis to ldentify a
fredictive Biomarker for
NCT03578185  {immunatherspy Lung Cancar https://QinicalTrials. gov/show/NCTC3578185
tftect of Methyidepa on MHC Class i
Antigen Fresentation in Type 1 Diabetes Mellitus,
NCIO1883804  §Disbetes Typel Drug: Methyldopa httos: //ChinicalTrials.gov/show/NCTR 1883804

NCTO4697440

Decitsbine-primed Tandern CRI1G/ID20
CAR T Cells Treatment in r/r B-NBHL

Refapasse and
Refractory B-cell
Non-Hodgkin's
Lymphoma | Decita
bine-primed
Tandem
CD19/CD20 CART
Cells

Biclogical: Decitabine-primed Tandem
CARIS/20 engineerad T cells

hitps://CintcalTrisls.gov/show/NCT04697940

mycARRAY and Telandscape Analysis

tor the Diagnosis of Inflammatery PolymyositisiDerm  fOther: transeriptome analysis|Other: T
NCTO0213629  {Myopathies atomyositis cell repertoive analysis https://ClinicalTrials.gov/show/NCT00213529
Hodgkin's
Lymphoma | Mon-
EBV CTLs Expressing CD30 Chimeric Hodgkin's
NCTO1192454  {Receptors For €D 30+ Lymphoma Lymphoma https://ClinicalTrials.gov/show/NCT01192464

NCTODL97441

Phase | Study of Umbilical Cord Blood
Transplantation Followed by Yhird
D

arty Thymus Transplantation

Steim Cell
Transplantation

Biologi ransplantation for

Recigients of UCS transplant

hitps://ClinicalTrisls. gov/show/NCT089 7441

NCT01413022

FOLFIRINOX Plus PR-04136309 in
Patients With Borderline Resectable
ang Locally Advanced Pancreatic
Adencesrcinoma

Pancrea

Neoplasms

Drug: Oxaliplatin] Drug:
frinotecan| Drug: Leucovorin { Drug:
Fluorouracit | Gther: faboratory
biomarker analysis{Qther: fiow
eytometry | Other:
immunchistochemistry staining
mathod {Other: pharmacolcgical
study | Drug: PF-04136309

https://ClinicalTrials. gov/show,/NCTC14 13022

Study of ACTR T Cell Product in
Combination With Trastuzumab in
biects With HERZ
Solid Tumaor Cancers

sitive Advanced

Seofid Tumor | HER-2
Protein

Overexpression

Biological: ACTR T Cell Product| Drug:
Trastuzumab

httos://ChinicalTrials.gov/show/NCT03680560

NCYTOT114503

4 Safety and Tolerability Study of
Otelixizumab in Thyroid Eye Disease

Graves
Qghthalmopathy

Drug: Otelixizumal - low dese | Drug:
Otelixizumab - medium jow

dose | Dyug: Otelixizumab - medium
high dese | Drug: Otelixizumak - high
dose | Drug: Otelixizumab | Drug:
Methylgredniscione

hitps://ClinicalTrizls. gov/show/NCTO 1134503

NCTDA542 142

immune Tolerance Dysfunction in
Pregnancy Due to Ambient Al
Poliution Exposure

Adv
Foltution [Fregnanc
v

Other: There is nointervention

hitps://ChinicaiTrials.gov/show/NCT04549142
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Biolcgical: Melan-A VLP vaccine,
IMP32 3 adjuvant | Biological: sdoptive
immunotherapy | Biclogical:
Cydophosphamide and Fludsrabine therapeutic autclogous
Followed by Cellular Adoptive yrnphocytes | Drug:
tmimunothe v and Vaccine Therapy cyclophosphamide | Drug: Hudarahine
NCTO0324623  {in Patients With Metastatic Melanoma [Melanoma {Skin} phosphate https://ClinicalTrials.gov/show/NCT00324523

NCT04354584

Compartmental Inflammation in
Mechanically Ventilated Patients With
COVID-12

COVID-
19 {Resgiratory
Failure

hitps://ClinicalTrisls. gov/show/NCT4354584

NCTOD379118

ct of Androgen Blockade Therapy
on Thymus Function in Older Patients

Whe Have Undergone Radical
frostatectomy for Locslized Prostate

Cancer

Frostate Cancer

Other: diegnostic lahoratory

biomarker anabysis | Other: flow
cytometry | Cther: physiclogic
testing | Procedure: computed

tomoegraphy

hitps://ClinicalTrizls. gov/show/NCT0379119

NCT047 31887

Patients With Stage HIC or Stz
Melanoma

icilimumab (CP-675,208} in Treating
a

Melanoma {(Skin}

Biological: {P-675,206

httos://ChinicalTrials.gov/show/NCT0047 1887

NCTO3795610

window of Oppertunity Study of IPi-
549 in Patients With Locally Advanced
HPV+ and HPV- Head and Neck

Squameus Celf Carcinoma

Head and Neck
Sguamous Cell
Carcinoma | Head
snd Neck
Cancer{Head and
Meck
Carcingma | Head
and Neck Cancer
tage IV | Head and
Neck Cancer Stage
1] HPV-Related
Carcinoma | HPV-

Related

Malignancy | HAV-
Related Squamous
Cell Carcinoma

Drug: iPI-549

https://ClinicalTrials.gov/show/NCTO3795510

NCTO4903798

Bispecific T Ceil Engager BRITE for
Patients With Grade IV Malignant
Glisma

Matignarit
liohiasto

Gliomald
ma

Orug:t
{BRITE) |
Therapy

httos: //ChinicalTrials.gov/show/NCT0A30379S

8rain Stem Gliomas Yreated With

Adoptive Celiular Therapy During Focal
Radiotherapy Recovery Alone or With
Dose-intensified Temozolomide (Phase

Diffuse intrinsic

ine Glioma

i Brain Stem

Biological: TTRNA-DC vaccines with
GM-CSF| Biological TTRNA-XALT | Drug:
{vdophosphamide + Fludarabine
Lymphodeptetive Conditioning | Drug:
Dose-intensified TMZ | Drug: Td
vaccine | Biological: Autologous

NCT03129061

B Glioma Hematopoietic Stem Cells {H5C) hitps://CintcalTrisls.gov/show/NCT
Study to Bvaluste Immunolegical
Rasponse to PD-1 inhibition in Sguamous Cell

Squameus Cell Carcinoma of the Head
and Neck {SCCHN}

Carcinema of the
Head and Neck

Drug: [38F1F-AraG PET Scan, baseline +

post anti-PB-1 therspy.

https://QinicalTrials. gov/show,/NCTC3 129061

NCTOOS 20130

Chemaotherapy and Unrelated Donor
Stem Ceil Transplantation for Patients
With Cancers of the 8lood and Immune

Systemn

Myelodysplastic
Syndrome | Hodgkin
‘s Lymphoma | Non-
Hodgkin's

Diseas= | Acute
Leukemis | Muitiple

Myeloma

Bictogical: Rituximab | Drug:
Cyclosporine | Drug: Alfogenic stem cell

transplant {ASCT) | Drug: Conditioning

Chemotherapy | Drug: TMS| Drug:
FLAG| Drug: EPOCH-F | Binlogies):

Alemtuzumab

https://ClinicalTrials.gov/show/NCTO05 20130

2107273

SUBSTITUTE SHEET (RULE 26)




WO 2023/178187

FIG. 20-38

PCT/US2023/064452

NCT
Number

Title

Conditions

interventions

LIRL

NCTO4445844

12 and Pelarecrep for the

Anatomic Stage (V
Breast Cancer AICC
v8ilLocally
Advanced Breast

Carcinoma | Metast

atic Triple-Negative
Breast

Carcinoma

Progno
stic Stage 'V Breast
Cancer AICC

v8 | Tripie-negative

Breast Cancer

Biological: Pelarearep | Dther: Guality-
af-Life Assessment | Other:
Questicnnaire

Administration| Biological:
Retifankimak

httos: //ChinicalTrials.gov/show/NCT0A445844

NCT02846376

After allogeneic Stem Cell Transplant

Acute Mye=loid
Leukermnia and

Myelooyspiastic

Syndrome

Drug: Nivolumab | Drug: Ipilirmumab

https://ClinicalTrials.gov/show/NCT02845375

NCTO3150845

Zinc as Enhancer in immune Recovery
After Stem Cell’

Hematologicat Malignancies

ansplantation for

tem Cell
Transplant
Complications

Drug: Zinc Sut

ate Oraf Product | Drug:
Levotioxacin 500Mg Oral Tablet| Drug:

Fluconazole 200mg tab i Drug:
Acyclovir 400 MG

hitps://ClinicalTrizls. gov/show/NCTO3 159845

Research on Precise immune
Prevention and Treatment of Glicma

Transcriptomics

NCTQ4792437 ed an Multi-omics Sequencing Data  jdiomics|Ghoma Procedure: surgery https://ClinicaiTrials. gov/show/NCT04792437
T Cel Respenses to Varicsla Zoster
NCTO1211065  {Virus (VZV) Vaccine SLVPG2C Herpes Zoster : Zostavaxa, < https://ClinicalTrials.gov/show/NCT0191 1065
Efficacy of Newborn Vitamin A Uietsry Supplement: v
Supplamerntation in Improving Immune fVitamin A almitate | Dietary Supplement:
NCTQ1I583972  jrunction Deficiency Placebho https://ClinicalTrials. gov/show,/NCTC1583972
Drug: Mesns | Drug:
Cyclophosghamide | Drug:
Filgrastim | Procedure: Aph
catheter placement | Procedure:
Leukapheresis| Drug:
Fludarabine { Drug:
Methyiprednisolene | Drug:
Dighenhydramine | Drug:
Acetaminophe risg: anti-thymocyte
globulin {rabbit) | Drug: lymphooyte
immune glocbulin | Biological:
Stem Celi Transplartation in Crohn's Peripheral Blood Stem Cell
NCTD4224558  §Discase Crohn Disease infusion| Drug: Cytoxan hitgs://ClinicalTrials.gov/show/NCT04224558

NCTO0438468

Adoptive Celivlar Inmunotherapy
Following Autolcgous Peripheral Rlood
Stem Cell
Myeloma

‘ransplantation for Multiple

ri-eligiple Patients

Biclogicsl: Ex-vivo expanded effecter
cells

httos: //ChinicalTrials.gov/show/NCT00439465

NCT04626440

Research on the Heterogeneity of
Taiwanese Breast Cancer Patients by
Next Generation Sequencing {NGS}

Tools

Next Generation
Sequencing
{NGS){ Breast
Cancer

Procedure: Diagnostic stage or the
Clinical outcome

hitps://ClinicalTrisls. gov/show/NCT4626440

NCYO3877250

Analysis of Biopsy Specimens to Study
Respenses to P3-1 or PD-L1 Therapies

Non Small Cell Lung
Cancer

Diagnostic Test: Pre-Treatment
COn-T
Biopsy | Diagnostic Test: Biopsy at
Disease Progression| Dlagnostic Test:
Peripherai Blood-Based Studies

Biopsy | Disgnostic Test: reatment

hitps://CintcalTrisls.gov/show/NCTO387 7250

NCTO3601286

nitiviral Gene Therapy for X-linked

ere Combined limmunodeficiency

Severe Covrbined
{immunodeticiency,
X-Linked

Grug: Lentiviral vector transduced

Ch3d4-cells

hitps://ClinicalTrisls. gov/show/NCTO3601.285
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Lymphocytic
Leukemis | Extranod
at Marginat Zone B-
celi lymphoma of
X red
Lymphoid
Tissue | Nodal
Marginal Zone B-
cell
Lymphorma | Recury
ent Grade 1
Follicular
Lysnphoma | Recurr
ent Grade 2
foliicular Biologicsl: therapeutic autclogous
Lymphoma {Recurr Hymihooytes| Drug:
ent Mantle Celt eyclaphosphamide | Bioleg
Lymphoma {Recurr faldesleukiniGenetic: poiymerase chain
ant Marginal Zone |reaction|Genetic: gene rearrangement
Lymphaima | Recurr fsnalysisiProcedure: lymph node
ant Small biopsy| Biological: genstically
Geneticaily Engineered Lymphocoytes, |Lymphocytic engineered lymphocyte
Cyclophosphamide, and Aldesleukinin - fLymphoma [Refract [therapy | Procedure: bone marrow
Treating Patients With Relapsed or ary Chronic aspiration| Cther: flow
Refractory Mantle Celi Lymphoma or  flymphocytic cytometry | Cther: laboratory
indolent B-Cell Non-Hodgkin Leukermia|Splenic  fbiomarker analysis{ Other: enzyme-
NCTO0621452  {Lymphoma Marginal Zone linked immunocsorbent assay https://ClinicalTrials.gov/show/NCTO0A2 1452
Insulin
Adaptive immune Response in Visceral | Resistance | insulin
and Subcutanecus Fat: Role in Human | Sensitivity | Dbasity
NCTO4708535  §insulin Resistance {inflammation fittps: //ClinicalTrials.gov/show/NCT04708535

NCTO1670994

QUILT-3.020: A Study of ALT-801in
Patients With Relapsed or Refractory
Mutltiple Myeloma

Relapsedor
Refractory Multiple
Myeloma

Biclogicai: ALT-801

hitps://CintcalTrisls.gov/show/NCTO 1670924

NCT01625260

A Study of ALT-8C1 in Patients With
Baciltus Calmetie-Guerin {BCG) Failure
Mon-Musdcle Invasive Bladder Cancer

Non-muscle
lnvasive Bladder

Cancer

Siological: ALT-801{Drug: Gemcitabine

https://ClinicalTrials. gov/show,/NCTC1525260

NCID2055196

Genetically Modified Stem Celis and
rinotecan Hydrochieride in Treating
fatients With Recurrent High-Grade
Gliomas

Adult Anaplsstic
Astrocytoma | Adult
Anaplastic
Oligodendroglioma
{Adult Giant Cell
Glichlastoma | Adult
Glioblastoma Adult
Glinsarcoma| Recur
vent Adult Brain
Tumer

Biclogical: carboxvlesterase-exgressing
aifogeneic neural stem celis| Drug:
Other:

{faboratory hiomasrker analysis

irinotecan hydrochioride

httos: //ChinicalTrials.gov/show/NCT02055 196

NCTOLI2687L

A Study of ALT-801 in Combination
With Cisplatin and Gemcitahine in
Muscle Invasive or Metasstatic
Urothelial Cancer

ransitional {Zell

g
Carcinorma of
Bladder | Urethra
Cancer | Ureter
Cancer | Malignant
Tunor of Renal
Pelvis

atin | Orug:
Germncitabine | Biclogical: ALT-801

httos: //ChinicalTrials.gov/show/NCT01326871

NCTO1026873

Melanoma

Met:
Melanoma

Orug: Cisplatin [Biclogical: ALT-804

hitps://CintcalTrisls. gov/show/NCTO 1029873

NCTOC496860

fety and Efficacy Study of ALT-801 1o
reat Progressive Metastatic
Malighancies

Frogressive

Metastatic

Malignancies

Biolog

hitgs://ClinicalTrials.gov/show/NCT00435860

2121273
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NCTO2737046

Belinostat Therapy With Zidovudine for
Adult T-Cell Leukemia-Ltymphoma

AduftT-cell
Leukernia-
Lymphoma {ATLL

Drug: Balinostat | Drug:

Zidovudine | Drug: interferon-Alfa-

&

Zb| Drug: Pegylated Intarfercn- Alfa-2h

hitps://CintcalTrisls.gov/show/NCT02737045

NCTD4562623

Prospactive Study of immune
Alterations in Operable Breast and
Ovarian Carcinoma

Ovarian
arcinoma | Breast
a

C
Carcinoma

hitgs://ClinicalTrials.gov/show/NCT04562523

Neoadjuvant Encblituzumah (MGA271)
in Men With Localized intermediate
snd RHigh-Risk Prostate Cancer

Prostate Cancer

Drug: Enoblituzumah

httos: //ChinicalTrials.gov/show/NCT0 2928

Radistion and Immune Checkpoints
Blockade in Metastatic NSCLC(BMS#

Non Small Cell Lung

Drug: ipilimumab | Dvag:
MNivolurah | Radiation: Radiation

MCT03168454  JCA210L Cancer Metastatic ftherapy https://ClinicalTrials.gov/show/NCT03 168464
NecAdjuvant Therapy With
immunoresgent 6} for Oesophageal
Squamocus Cell Squamous Cell
NCT042 carcMoma Carcinoma Orug: PD-L1 Antibody SHR-1318 hitps://CintcalTrisls.gov/show/NCT04215471

NCTOLYSOB7S

Toterance Foliowing Pearst Gral
imimunotherapy

Pearust Allergy

Drug: Peanut Flour {Drug: Qat Flour

httos: //ChinicalTrials.gov/show/NCT01 75087

mphodepletion Plus Adeptive Celt
2in
Adolescent and Young Adult Patients

I
=

Therspy With High Dose |

Drug: TiLi Drug: interleukin-2Z | Drug:

NCTO4052334  {With Soft Tissue Sarcoma Sarcoma Fludarabine | Drug: Cyclophosphamide | https //ClinicaiTrials.gov/show/NCT04052334
Vitamin D Supplementation and Ugger
Respiratory Tract Infi Upper Respiratory | Gletary Supplement: vitamin

NCT012 Adolescent Swimmers Tract infections [y | Sietary Supplement: placebo hitps://ClinicalTrisls. gov/show/NCTO 1215682

NCT04042415

Calorie Restriction in Multipie Sclerasis

Multiple Sclerosis,
Retapsing-
Remithing| Csloric
Restriction

Other: Caloric restriction | Other:
Caloric restriction witheut cow's milk
snd gluten

hitps://ClinicalTrials. gov/show/NCT4042415

ING-5401 and INC-3012
Electroporation {EP) in Combination

delivered by

Biclogicsl: INO-5401 | Biclogical: INO-
2012z} Biclogical:

With Cemiplimab {REGN2810) in Newiy Cemiplimab | Radiation: Radiation
NCT03491683 | Diagnosed Glioblsstoma {GBM} Glioblastoma Therspy| Drug: Temozolomide hitps://ClinicalTrizls. gov/show/NCT03491683
imimunologic Festures of Respiratory
Failure in Pediatric Hematepoietic Celi  |Respiratory
Transplantation {(HCT) Recipients and  [Failure | Respiratory
NCTOA358780  {Pedistric Oncology Patients Disease hitps://ClinicalTrisls. gov/show/NCT4355 780
Drug etresgene autoleucel | Drug:
Letetresgene autoleucsl with
L ene Autoleucel Engineered 7 pembrolizumah | Orug:
Cells Alone and in Combination With Fludarabine | Drug:
Pembralizumab in NY-ESO-1 Positive Cyclophesphamide | Drug:
NCTO3168438  § Multiple Myeloma Neoplasms Pembrotizumskb https://ClinicalTrials.gov/show/NCT03 168438
Letetresgene Autoleucel Engineered ¥
Celbls in NY-ESO-1 Paositive Participants Drug: letetrasgene autoleuce!
With Advanced Myxoid/ Round Cell {GSK3377794) | Drug;
NCTO2992743 sareoma Neoplasms Cyclophasphamide {Drug: Fludarabine | https://ClinicalTrials.gov/show/NCT02992743

NCYOIB27573

infusicn of Depleted T Cells Following

Unrelated Donor Stem Cell Transplant

Haematalogical
Malignancies

(e

Biclogical: D25/ 71 alludepletad
danor T-cells

hitps://ClinicalTrisls. gov/show/NCTO 1827579
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NCT02921263

Atezolizumab and Bevacizumakb in
Treating Patients With Recurrent,
Persistent, or Metastatic Cervical

Cancer

Cervical
Adenccarcinoma{C
ervical
Adenosquamous

Carcinoms | Cervical

Squarnous Cell
Carcinoma, Not
Otherwise
Specitied| Recurren
t Cervical
arcinoma | Stage
IV Cervical Cancer
AJCCvh and
v7|Stage ivA
Cervical
AICC VS and
w7 | Stage Vv
Cervical Cancer

icai T
AICCvB and v7

Drug: Atezolizumab | Biclogical:
Bevacizurnab | Other: Laboratory
Biomarker Analysis

https://ClintcalTrials.gov/show/NCT02921268

Drug: Glycosylated Recombinant
Human Interleukin-7 | Biclogical:
Diphtheris/Tetanus

Breast Vaccine | Biological: Polio
improving the immune System With Zancer | Colon Vaccine | Biological: Pneumococeal
Human IL-7 Vaccine in Older Subjects  Cancer| Bladder Vaccine | Biological: Hepatitis A
NCTOL332000 {Who Have Had Chemotherapy Cancer Vaccine | Biological: Hepatitis B Vaccine |hitgs://ClinicalTrials.gov/show/NCT01339000
COLaA3
Positive | -
A*)201 Positive
Celis Biologics!: Aldesleukin | Drug: CD8-
T-Celi infusion, Aldesleukin, snd Present | PRAME Positive T-Lymphooyte | Diug:
Utomilumab in Treating Patients With | Positive | Recurrent  jCydlophesphamide] Procedure:
NCTO3318900  {Recurrent Quarian Cancer Qvarian Carcinoma  |lLeukapheresis| Biological: Utomilumab | https://ClinicalTrials.gov/show/NCT03318900

NCTO201581¢

Genetically Modified Neurs! Stem Cells,

fosine, and Leucovorin for

Treating Patients With Recurvent High-

Grade Gliomas

Adult Ansplastic
Astrocytomal Ads

Anaplastic
Oligodendroglioma
AUl Giant Cell
Glioblastoma | Adult

alicklastomal Adult

Gliosarcoma Racur
vent Adult Brain
Tumor | Anaplastic
Jligeastrocytoms

Bistogical: €. coli CD-expressing
etically modified neural stem

celis

Orug: flucytosine| Drug:
jeucovorin caicium | Other:
pharmacologicsl study | Other:
{lahoratory hiomarker anabysis

httos: //ChinicalTrials.gov/show/NCTO2015819

Chioroguine With Taxane
Chemaotherapy for Advanced or

Bresst

Metast: reast Cancer Afer Meoplasms | Breast | Drug: Taxane | Drug: Docetaxel| Drug:

NCTO1446016  {Anthracycline Failure (CAT) Cancer Abraxane {Drug: Ixabepilone https://ClinicalTrials.gov/show/NCT01445018
BIOREN (Predictive RiQmarkers it Renal Cancer Biclogical: and tumour

NCT03628859  {Metastatic RENal Cancer) Metastatic character httgs://ClinicalTrials.gov/show/NCT03528859

2147273
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NCT03425461

Anti-SEMAAD Menecdlonal Antibody
VX 15/2503 With Nivclumah or
ipilimumak in Treating Patients With
Stage I or IV Melanoma

Melanoma | Stege Bl
Cutansous
Melsnoma AT

v7 | Stage HIA
{utaneous
Melanoma ACC
v7|Stage (B
Cutaneous

Melanoma AICC
v/ | Stage NC
Cutaneous
Welanoma AiCC
v7|Stageiv
Cutaneous
Melanoma AICC v
s vl

Biclogical: Anti-SEMA4D Monoclonal
Antibody VX15/2503 | Biclogical:
Ipitimumahb | Other: Labaratory
Bizrmarker Analysis | Biclogical:
Nivolismab | Gther: Pharmacological

tudy

https://QinicalTrials. gov/show,/NCT03425461

NCT04588038

NT-17 for the Treatment of Recurrent
Squameus Cell Carcinoma of Head and
Neck Undergoing Surgery

Recurrent rlesd
snd Neck
Squamous Cell
Carcinoma | Recurre
at Hypopharyngeal
Saamous Cell
Carcinoms | Recusre
eal

nt Lar
Squamaous Cehl
Carcinoma | Recurre
nt Oral Cavity
Sauamaous Cell
Carcinoma | Recurre
nt Oropharyngeal
Squamous Cell

Cs

ble Orepharyngeal

cinoma | Resecta

Squarmaous Cell
Carcinoma

Biclogical: Efineptakin aifa

https://ClinicalTrials.gov/show/NCT04588038

NCT03524828

Tete-Cardiac Rehabilitation Program

Heart Diseases

Behavioral: Tele Cardiac Rehabilitation

11

hitgs://ClinicalTrials.gov/show/NCT03584828

NCT04086290

Naticnal Danish Protocol. Surgery+

SBRT for M1 Prostate Cancer Patients

Prostate Cancer
B

Metast

atic

Procedurs: RARP | Radiation:
SBRY | Drug: ADT

https://ClinicalTrials.gov/show/NCT04085290

NCTO0004918

Vaccine Therapy Plus Immune Adjuvant
in Treating Patients With Chronic
Myeloid Leukemis, Acute Myeloid
Leukemia, or Myelodyspiastic
Syndrome

Accelerated Phase
Chronic
Myelogencus
Leukemis | Adult
Acute Myeloid
Leukemiain

Remnission tChronic
Phase Chronic
Myelogenous
Leukemia | Pravicust
v Treated
Myelodysplastic
Syndromes | Refract
ory Anemia With

Refractory
Anemis With
Excess Blasts in
Transformation | Rel
apsing Chronic
fivelogenous

Leukemia

Biotegical: PR1 leukemia peptide
vaccine| Drug: Montanide ISA ST
VG| Biological: sargramostim | Other:
isboratory biomarker anslysis

https://QinicalTrials. gov/show,/NCTC0004918

2187273
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030352

framaoting Children's Mental Health:
The Effects of a Parenting Program

hild Development

Behavioral: How-to Parenting Program

https://Ch 5.p0v/ show/NCT0303

MRI Sirnulaticn-guided Beost in Short-
caurse Preoperative Radiotherapy for

Radiation: SCPRT pilus neosdjuvant
chemotherapy | Radia

n: long course

NCYT03714490  {unresectsble Rectal Cancer Rectal Neoplasms  fochemaoradiation hitps://ClinicaiTrials. gov/show/NCTO3714450
The Energetic Origin of Diagnostic Test: imaging of energy
NCT04532844  {Neurodegenaration in MS Muitiple Sclerosis  fdystunction https://ClinicalTrials.gov/show/NCT04532944
Pediatric
Patients | Any Type
of Severe
Comkined
immunodeficency
{(3CiD} | Partiai HLA
Incompatible
Safety and Efficacy Study of HumanT  Allogeneic
Lymphoid Progenitor {HTLP} injection Hematapistic
After Partially HLA Compatible tom Cell
Allcgeneic Hematogaietic Stemn Celi Transplantation Drug: Human T Lymphoid Progenitor
NCT03879876 | Transplantation in STID Patients {HSCT) {HTLR} injection https://ClinicaiTrials.gov/show/NCTO3879875
immuncsenescence and Hepatitis B
Virus {HBY) Vaccing Efficacy in Chrenic Chronic Renal
MCT02375711  jRenal Disease Patient Disease Biclogical: Blood sampie https://ClinicalTrials.gov/show/NCT02375711

NCYT02854082

ASafety and Tolerabitity Stugy of
Topical PAT-001 in Congenttal
ichthyosis

Cangenital

lehithyosis

Drug: PAT-001 o) Brug: PAT-00L,
0.2% | Drug: Vehide

hitps://ClinicalTrisls. gov/show/NCTO2864082

NCT02682238

A Safety, Tolerability and Preliminary
Efficacy Study of BB4000 Gal in
Subjects With Palmar RHyperhidrosis

Hyperhidrosis

Drug: BRI-4000, 15% | Cther: Vehicle

gl

https://QinicalTrials. gov/show,/NCTC2582238

Study Evatuating impact of -7 on C04
Lymphopenia, Risks of Severe
Haematolegical Toxicity and Tumor
Progression in Metastatic Breast

Cancer Patients

Metastatic Breast

Cancer

Orug: placeho|Orug: interleukin 7

https://QinicalTrials. gov/show,/NCTC1368107

Window of Qpportunity Study of
Pembrolizumab Alone and in
Combinations in Bladder Cancer

Bladder Cancer

Drug: Pembrolizamab | Drug:
Entinostat

httos: //ChinicalTrials.gov/show/NCTO3R978824

Concurrent or Sequential
iminunotherapy and Radiation Therapy
in Patients With Metastatic Lung

Dirug: Nivolumab | Drog:
ipilimuma {Radiation: Stereotactic

NCTO3223358  {Cancer body radiation therapy https://ClinicalTrials.gov/show/NCT03223155
TRXA Monocional Antibody in Type 1 Disbetes Mellitus,
NCTO0451321  {Disbetes (T1 DM) Type 1 Drug: Otelixizumab hitgs://ClinicalTrials.gov/show/NCT00451321
APhase 1/2 Study of HS-410in Patients
With Non-Muscle invasive Bladder Biclogical: HS-410 | Biological:
NCTO2010203  {Cancer After TURBT Biadder Cancer Placebho| Biological: BCG https://ClinicalTrials.gov/show/NCT02010203
Pediatric Bhiladeiphia Positive Acute
NCTO145016C  jLymphoblastic Leukemia Leukemia, Pediatric [Drug: Dasatinib hitgs://ClinicalTrials.gov/show/NCT0 1460160
Inflamimatory
Bowel
Diseases | Ulcerative
nflammatory Bowel Disease Tracker Colitis| Crohn
NCTD3953794  §{IBD Tracker) Dizease Device: Fitbit Charge 3 hitgs://ClinicalTrials.gov/show/NCT03953794
Oonor Enhancerment With Plerixsfor
Post Myeloabiative Allogeneic Faiture of Bone
NCTO1280955  {Transplant Marrow Gratt Drug: Plerixafor https: //ClinicalTrials.gov/show/NCT01280955
Fecal Microbiota Transplant (FMT) Drug: Fecal Microbicta Transplant with
NCTD3341143  (Melanoma Patients Melanoma Pembrolizumakb httgs://ClinicalTrials.gov/show/NCT03341143
SARS-CoV-2
Human Ab Response & Coronavirus | Acute
immuncMONtoring of COVID-19 Raspiratory Distress | Bintogical: Blced samples
NCTD4373200  {Patients Syndrome collection | Other: Saliva collection hitgs://ClinicalTrials.gov/show/NCT04373200

2167273

SUBSTITUTE SHEET (RULE

26)




WO 2023/178187

FiG. 20-44

PCT/US2023/064452

NCT

Number Title Conditions interventions LURL
Tube
Cancer| Recurrent
Ovarian Epithelis!
Cancer | Recurrent
Primary Peritoneal
Cavity
CanceriStage [IA
Fallopian Tube
Cancer{Stage A
Ovarian Epithelial
Carncer{Stage lIA
Primary Peritoneal
Cavity
Cancer{Stage 1B
Fallopian Tube
Cance agellB
Ovarian Epithelial
{ancer|Stage
Primary Peritoneal
Cavity
Lance >
Faliopian Tube
Lancer
Sirolin and Vaccine Thera f Biolcgical: ALVAC{2}-NY-ESC-1
Tresting Patients With Stage 8 Cancer| {MY/TRICOM vaccine | Drug:
Quarian Epithelis), Fsllopisn Tube, or Primary Peritoneal jsirolimus|Other: laboratory biomarker
NCTD1536054  {Primary Peritonesl Cavity Cancer Cavity analysis | Biolegical sargramostim hitgs://ClinicalTrials.gov/show/NCT015356054

NCTOZ618641

CMVIP-001 in Combo With Nivolumab in

Stage iH8/C/D Melanoma Patients With

Clinically Apparent Lymph Node

Melanoms [Lymak
Node Cancer

Drug: CMP-061  Biological: Nivolumab

htips:

HlinicalTrials.gov/show/NCT03618643

NCTO0301990

acizumab and interlzukin-2 in
Treating Patients With Metastatic
Kidney Cancer

Kidney Cancer

Biclogical: aldesteukin| Biological:
bevacizumak

hitps://CintcalTrisls.gov/show/NCTO03019390

NCTO32.

[t

3

kY
~d
o]

Study of Inctuzumab Gzogamicin
Combined to Chemctherapy in Older
Patients With Philadelphia
Chromosaome-negative CD224 B-call
O

recursor ALL

Acute
Lymphoklastic
Leukemia (ALL) -
Philadeiphia
Chromosome {(Phi-
Negative CD22+ B-
cell Precursor {BCP)

Drug: inotuzuraab ozogaraicin (NG}

hitgs://ClinicalTrials.gov/show/NCT03249870

NCTD4714983

DNX-2440 for Resectable Colorectat

Liver Metastasis

Liver
fWietastases | Liver

Metastassis Colon

Cancer { Colorectal

ancer | Breast

Cancer | Gastiic

Cancer | Periampull

Cancer

SarcormalS

wous Cell

Careinoms | Gasteot
ntestinat Stromat

Tumors

Biological: DNX-2440

hitgs://ClinicalTrials.gov/show/NCT0471492

11

[

NCTOA495834

fre-Incisional Keterolac for Patients
Undergoing Surgery for Non-Small Celt

Lung Cancer and Rensl Cell Carcinoma

Mo

Cancer

1al Cell Lung

iRenal Celt

LCarcinoma

Drug: Preoperative Ketorolac

htips:

FflinicalTrials.gov/show/NCT04495 894

fembrolizumsb in Intermediate Risk

: Mon-muscle Invasive Bladder

v

Cancer (NMIBE)

Non-misscle
invasive Bladder
Cancer {(NMIBC

Drug: Pembrolizusmab

https://Ch

callrials.gov/show/NCTO3 167151
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Valemetostat Tosylate (DS-3201b) Adutt T-celi
fhase 2 Study in Relapsed or Refractory fLeukemis/Lympho
NCTDA4302 15 Adult T-cell Leukemia/Lymphoma ma Drug: Valemetostat Tosylate httos://ChinicalTrials.gov/show/NCT04 102150

A Study to Evaluate the Safety of
hh2121 in Subjects With High Risk,
Newly Diagnesed Multicle Mysloma

Biological: kb2 121 carfilzemit | Drug:
Fludarabine | Drug:

Cydophospharnide | Drug:

NCTO4196491  J{INDMM) Muitiple Myeloma | Lenalidomide https://ClinicalTrials.gov/show/NCT04 195491
Phase || Study of Tovpalimah Plus
Stereotactic Body Radiotherapy in
Colorectal Cancer Patients With Metas Orug: Toripslimab | Radiation:

NCTO3927898  jDligometasstasis Colorectal Cancer  }Sterectactic Body Radiotherapy hitps://ClinicalTrisls. gov/show/NCT0392 7898

NCTD4765452

Allogeneic Bl T Cell Therspy for
Treatment of Patients With Advanced
Solid Cancers

Advanced Sofid
Tumour

Bintogical: Allogensic P17 T cells

httos://ChinicalTrials.gov/show/NCT0OA 765462

NCTO4553393

Decitabine-primed Tandem CR19/C020
CART L

enetic Agents in

Aggre AWith Huge Tumor
Burden

Refractory or
Relapsed
Aggressive r/r 8-
NHL With Hugs
Tumor Burden

Drug: Chidamide | Drug:

Decitabine | Drug: Chidamide and
Gecitabine | Biological: Decitabine-
primed Tandern CAR19/20 engineered
Teells

httos://ChinicalTrials.gov/show/NCT04553393

NC

71214

PO-1 Inhibitors Consclidation in

sive-stage Smali Cell Lung Cancer

Extensive-stage
Small Cell Lung
Cancer | Radicthera
pv|immunotherapy

Drug: PD-1 tahibitor J5-003

httos://ChinicalTrials.gov/show/NCT0397 1214

NCTO21

ted immunosenescence and

Kidney Dis

Renal Failure

Biclogical: Blood sampie

hitps://CintcalTrisls.gov/show/NCT02 126270

Gene Therapy for X Linked Severe

NCTO4Z86818  {Combined Immunodeficiency Therapy Device: Lentiviral Vector Gene Therapy Fhttps://ClinicaiTrials.gov/show/NCT04 285815
Drug
yigin and Function of Eosinophilic Hypersensitivity |3
Polynuciear During DRESS Syndrome RESS Syndrome https://Clintcaitrisls. gov/show/NCTD4330118
Pathogenesis of BYK-mediated Hyper-
inflamraatory Responses in COVID-15
NCT04394884 {{RESPOND) COViD-19 hitgs://ClinicalTrials.gov/show/NCT04324824
Neoadjuvant PD-1 Antibody Alone or Biological: Camrelizumab plus GSC-
Combined With DC Vacrines for Recurrent OCV| Biological: Camrelizumab pius
NCTO4883611  {Recurrent Gliohisstoma alioklastoma Hacebo https://ClinicalTrials.gov/show/NCT0488851 1

NCTOIA8RS552

vl and

Gesncitabine+Nasb-pach
FOLFIRINGX and Molecular Profiling for
fstients With Advanced Pancreatic
Cancer

Stage iV Pancrestic

Cancer

Drug: Gemcitahine| Drug: nab-
paclitaxel] Drug INOX| Genetic:
Immunochistochemistry {i8C)
Analysis| Drug: Metformini Drug:
mFOLFIRI

httos: //ChinicalTrials.gov/show/NCT0 1485

NCTO2743323

impact of CCRE Blockade in Hive
Kidney Transplant Recipients

HiV
infections | Kisney

Diseases

Orug: Maraviroc| Drug: Placebo

hitps://ClintcalTrials.gov/show/NCT02741323

NCYTO2014506

Haploidenticsl Allogeneic
Hematopoietic Stem Cefl
Transplantation in Children and
Adolescernts

Haploidentical
Hemastopoietic
Stem Cell
Transplantation | M
atignant

Disease | Nen-
malignant Disease

Orug: Fludarabine | Drug:
Cyclophospharmide| Biclogical: anti-
thymocyte globutin{ Blological:

filgrastisn | Radiation: Total body

irvadiation | Procedure: TCRTI%-

depleted hematepcistic cell
transplantation | Device: CintMACS

hitps://ClinicalTrisls. gov/show/NCT0201.4508

NCTO4333248

Muiticernter Phase 1b Trial Testing the
Necadjuvant Combination of
Dematinastat, Nivolumak and
ipilimumab in IFN-gamma Signature-
icw and iFN-gamma Signature-high
RECIST 1. 1-measurable Stage |ii
Cutaneous or Unknown Primasry
Velanoma

Matignant
Melanoma Stage il

Drug: Domatinostat| Drug:
Nivolumab | Drug: ipitimumab

httos://ChinicalTrials.gov/show/NCT04 133948

2187273
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Pyridostigmine as immunomodulater in
Pecple Living \With HIV

Hiv-1-
infection{CDAa+ Y
Lymphocytopenta |
mmiine

Geficiency | immuno
senescence

Drug: Pyridostigmine Bromide | Drug:
Placehbo

https://ClinicalTrials.gov/show/NCT03312244

AStudy of AMBTINTC in HIV-infected

HIV infections | X4

NCTO0361201  §Patients Carrying X4-trogic Virus Tropic Virus Drug: AMDL3O70 hitps://ClintcalTrials.gov/show/NCTON361101
NCTO38279567  {Trial of PalicV-CC in Colon Cancer Colon Cancer Biclogical: Pallov-CC https://ClinicalTrials.gov/show/NCT03827367

NCTO3784014

Maotecutar Profiling of Advanced Soft-

tissue Sarcomas

Soft Tissue
Sarcoma

Drug: Nilotinib | Drug: Ceritinib | Drug:
Capmatinib | Drug: Lapatinib| Drug:
Trametinib | Combination Product:
Trametinib and

Dabrafenib} Combination Product:
Olsparib and Durvaiumab | Drog:
Paibocictib | Drug: Glasdegio | Drug: TAS-
120 | Dther: Next Generation
sequencing exome

https://ClinicalTrials. gov/show/NCT03784014

Functional and Lymphiooytic Markers of
Respiratory Morbidity in Hyperexic
freemies

Prermaturity {Sympt

amatic Respiratory
Disease | Bronchopu
imonary Dysplasia

hitps://CintcalTrisls.gov/show/NCTOL1807215

ot Study of Genetically Engineered
SGC-1 Specific NY-E50-
1400eA25p3"T in HLA-A2+ Patients With

i

Y013 Synovial Sarcoma Neoplssms Ginlogical: NY-ESO-1{c259)T hitps://ClinicalTrizls. gov/show/NCTO 13430453
PRIMAGE (Probictics, Immunity and Dietary Supplement: Previotic and
NCTOL066377  {Ageing) Infiuenza probiotic mix https://ClinicalTrials.gov/show/NCT01065377
Master Protocol to Assess the Safety
and Antituror Activity of Genetically letetresgene autcdeucs] {iete-cel,
Engineered T Cells in NY-ESO-1 and/or GSK3377794) | Drug:
NCTO296722%  JLAGE-15 Positive Solid Tumors Neoplasms Fludarabine | Drug: Cyclophosphamide  fhttps://ClinicaiTrials.gov/show/NCT03967223
Uratheliat
Carcinoma | Head
and Neck
MAGE-A105%0e5-3'89T for Urothelisl Cancer | Melanoma
Cancer, Melanoma or Head and Neck | iBladder Urothelial [Genetic: Autologous geneticall
NCT02988064  {Cancers Carcinoma madified MAGE AL04%0e3-8'3%]1 https://QinicalTrials. gov/show/NCTC2889064

NCTO2592577

MAGE A104%0ed-8'8%T for Advanced
NSCLC

Non-Smaii Cell
Lung

Cancer | Carcinowa

Biclogical: Autolegous Genetically
modified T ¢
MAGEA1D&ced

1H3

httos://ChinicalTrials.gov/show/NCT0 2582577

Cancer | Sofid

Drug: Fludarahine | Drug:
Cyclophesphamide| Biclogical: IMATOL

PIOGBC cinbinant

fiman interleukin-2 | Diagnestic Tast:

NCT0287551C  § ACToleg in Patients With Solid Cancers | Tumior IMADetect | Drig: Atezolizumab https://ClinicalTrials. gov/show,/NCTC2876510
Bittary Tract
Cancer | Metastatic
Cancer | Advanced
Cancer | Gallbladder {Drug: Peambrolizumab [Drug:
NCTO3260712 | Pernbrolizumab in Biliary Tract Cancer  |ancer Cispiatin| Drug: Gemditabine https://ClinicalTrials.gov/show/NCT03260712

NCT03738800

A
Exposure Study of CDS789 Cream in
Adults snd Adolescents With Lamellar
ichthyosis

fety, Efficacy and Systemic

Ltamellar ichthyosis

Drug: CDS789 Crearm 200 Aug/z | Drug:

~

COB789 Cream 100 Apg/g | Drug:
£D5789 Cream Vehicle

hitps://ClinicalTrisls. gov/show/NCTO3 738300

NCT02842021

Efficacy snd Safety of Product S2G6T-

lin Patients With Symptomatic

inflammatory Interdigital Tinea Pedis

Tinea Pedis

Drug: S2G67-1] Drug: 52G57-2{ Drug:
S2GET-3 | Drug -4

https://QinicalTrials. gov/show,/NCTC2842021

NCTO2630801

Multipie Ascending Doss Study of
PRAOO3 in Subjects With Psoriasis

Psoriasis

Drug: PRXO02{Cther: Placebo

https://ClinicalTrials.gov/show/NCTO2830501
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Drug: cyclosporine | Drug:
mycophenoiate motetit| Drug:
pentostatin Genetic: cytogenetic
analysis{Genetic: flusrescence in situ
hybridization | & rotein
analysis| Other: fow oytometry | Other:
immuncenzyme technique | Other:
{aboratory biomarker analbysis| Cther:
reduced-intensity transplant
Chronic conditioning procedure | Procedure:
Myeloprodiferat nonmyelcablstive sllogensic
Disorders|Leukaemi jhematcpciatic stem cell
Oenoer Stem Cell Transplant, albymphomayel ftransplantation| Procedure: peripheral
Pentostatin, and Total-Body Irradiation  fodysplastic blood stemn cell transplantation
in Treating Patients Wit Syndromes | Nonma {{PESC) | Radiaticn: total-body
NCTOCB16413  {Hematologicat Cancer ignant Neoplasm  firradiation hitps://CinicaiTrials. gov/show/NCTC0816413
Dermatitis,
Atopic | Dermatitis
A Study To Evaluate ASNGOZ in Subjects | Eczema | Dermatitis, | Drug: ASNQO2 { Drug: Mlaczho Cral
NCT03130081  {With Atopic Derrmatitis Eczematous Tablet https://ClinicaiTrials. gov/show/NCT03139931
Study to Evaluste Efficscy and Safety of
PF-049A/5842 inSubjects Aged 12 Years
And Clder With Maoderate to Severe Drug: PF-04965842 100 mg| Drug: PF-
NCT033408060  {Atopic Dermatitis Dermatitis, Atopic 04365842 200 mg | Urug: Placebo https://ClinicalTrials. gov/show,/NCTC3349060
A Study to Evaluate the Safety and
Efficsoy of CLS006 Versus Vehicle in
Subjects 2 Years of Age or Oider With  jCutaneous
NCTD325262C  (Cutansous Common Warts Common Warts Drug: CLSD06|Drug: CLSGOS Vehicle hitgs://ClinicalTrials.gov/show/NCT03259520
Apremilast as a Direct Treatment for
Mild-to-moderate Plague Psoriasis
Versus Placebo: an Analysis of Clinical
NCTD3721172  {Safety and Efficacy Drug: Apremilast|{Other: Placebo httgs://ClinicalTrials.gov/show/NCT03721172
A Randomized, Double-Blind, Paraliel-
Group, Vehide-Controlled, Multicenter
Study Comparing Diclofenac Sodium
Gel, 3% to Solarazed® Gel, 3% in the
Treatment of Actinic Keratosis on the Drug: Diclofense sodium | Drug:
NCTO2611804  {Face or Rald Scalp Actinic Keratosis Piacebo https://ClintcalTrials.gov/show/NCT02611804
Drug: Carfilzomib | Drug:
Gexamethasone | Diug:
Mitoxantrone| Drug: PEG-
asparaginase | Grug: Vincristine | Drug:
Intrathecal {IT) Methotrexate | Drug:
Intrathecs! Triple Thevapy {Intrathecat
Cytarabine, Hydrocortisone, and
Study of Carfilzomib in Combinstion Methotrexate)| Drug: 6-
With Induction Chemetherapy in Acute Mercaptepurine | Drug:
Children With Relapsed or Refractory Lymphoblastic Cvclophosghamide | Drog:
NCTO2303821  JAcute Lymphoblastic Leukemia Leukemia (ALL} Cytarabine | Drug: Daunorubicin httos: //ChinicalTrials.gov/show/NCT02303821
A Study of Lebrikizumab {(LY3650150} in
Participants With Moderate-to-Severe Biclogical: Lebrikizumah | Drug:
MCTO3443024  jAtopic Dermatitis Atopic Dermatitis | Placebo https://ClinicalTrials.gov/show/NCT03443024
Stisdy Te Evaluate PI-04355842 n
Subjects With Moderate To Severe
NCTO27801.67  jAtopic Dermatitis Atopic Dermatitis  f0rug: PF04965842 |Drug: Placebo hitps://ClinicaiTrials. gov/show/NCT02780167

NCTO332

7356

A
Slumacostat G vetll Gel in Subjects
With Acnie Vulgaris

g-term Satety Study of

Acne Vulgaris

Drug: Olumacostst Glasaretil Gel, 5.0%

httos://ChinicalTrials.gov/show/NCT03 127956
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& Study of Olumacostat Glasaretil Gel

in Subjects With Acne Vulgariz

Acne Vulgaris

Drug: Qlumacestat Glasaretil Gel,
5.0% | Other: Olumacostat Glasaretit
Gel, Vehide

hitps://ClinicalTrisls. gov/show/NCTO307 3485

NCYOA0 18700

Neosntigen-based Personalized DNA
Vaccine in Patients With Newly
Diagnosed, Unmethylated

Glichlastoma

Glioblastoma

Biolcgical: Personalized necantigen
DNA vaccine supplied by Geneos

by Genees Therapeutics| Drug: Plasmid
encoded [L-12

hitps://ClinicalTrisls. gov/show/NCT401.5 700

improving Prognosis in HIV Infection

Human
immunodeficency
Virus

Dietary Supptement: Probiotic
compound

httos://ChinicalTrials.gov/show/NCT0 2640625

LN-145 or LN-145-S1 in Tresting
Patients With Relapsed or Refractory
Cwvarian Cancer, Anaplastic Thyroid

Cancer, Gstensareoma, or Other Bone

and Soft Tissue Sarcomas

Sarcerna| Dediffere
ntiated
Chondrosarcoma |G
iant Celt Tumor of
Bone| Malignancy
in Giant Cell Tumor
of Bone | Malignant
Soiid

Neoplasm| Ovarian

{arcinossrcomal Pl

atinum-HResistant
Ovarian

Carcinoms | Poorly
Differentiated
Thyroid Gland
Carcinoma | Recurre
at

Osteosarcoma | Rec
urrent Ovarian
Carcinoma | Reti
oy
Ostensarcoma | Soft
Tissue

Sarcoma i Thyroid
Aland Anaplastic
Carcinoma | Thyroid

Gland Squamous

Biolcgical: Aldesteukin | Biologicai:
Atologous Tumor Infiltrating
Lysnphooytes LN-145 | Drug:
Autolegous Tumor lnfit
Lymphaocytes LN-14!
Cydophospharnide | Drug:

trating

Drug:

Fludarabine | Other: Quality-of-Lite

Assessment | Other: Questionnaire

Adrninistration

httos://ChinicalTrials.gov/show/NCT03449108

Pernbrolizumasb and Decitsbine in
Treating Patients With Acirte Myeloid

ieukemia or Myelodyspias!
= Newly-Diagnosed, Recurrent, or

Syndrame

Acste Myeloid
Leukemia | High Risk
Myelodysplastic
Syndrome | Recurre
nt Acute Myeleid
Leukermia | Recurren
1 High Risk
Myelodysplastic

Syndrome | Refracto
ry Acute Myeloid
Leukeria | Refracto
vy High Risk

Myelodysplastic

Syndrome | Seconds
ry Acute Myeleid
Leukemia | Therapy-
Related Acute

Drug: Decitabine | Biclosical:

NCTO3966446 Myeleid Leukemia |fPembrolizumah https://ClinicalTrials.gov/show/NCT0O3969446
A French Protocel for the Treatment of [Acute
Acute Lymphoblastic Leukemia {ALLY in |Llymphoblastic Grug: pegaspargase 1 Uim2 x

NCT02716233  {Children and Adclescents Laiskernia 2} Drug: pegaspargase 2500 1U/m2x 1 Fhttps://Cinicailrisls. gov/show/NCIG2736233
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Vascular Endothelial Growth Factor-8
{IVEGE-B) Blockade With the
Monoclonal Antibody C5L344 in Diabetic Kidney
NCTD4419487  {Subjects With Diabetic Kidney Disease [ Disease {DKD) Biological: 513461 Drug: Placebo https://ClinicaiTrials.gov/show/NCT044 19467
fhase 2 Study of Telomelysin {CBP-
301} in Combing With
Pernbrolizumak in Esophagogastric Ezophagogastric
NCTO3921021  {Adenocarcinoma Adenocarcinoma Drug: Telomelysin https://ClinicalTrials.gov/show/NCT03921021
Bresst
Cancer|invasive
Breast Cancer | £R-
Negative PR-
Window of Opportunity Trial of Negative HEH
Inkinostat in Patients With Newly Nepstive Breast
61800 Diagnosed Stage NBC Cancer ntinostat httos://ChinicalTrials.gov/show/NCT0336 1800
Advanced
Malanoma |Recurrs
nt
Melanoma {Stage il
Cutaneous
Melanoma ACC
v7 {Stage HllA
{utaneous
Melanoma ANCC
v7 |Stage B
{utaneous
Melanoma AiCC
w7 | Stage (G
Cutaneous
Melanoma AICC
v7 {Stage iV
Cutaneous
Melanoma AT vE
Talimogene Lsherparepvec and and
Pernbrolizumab in Treating Patients v7{Unresectabie Biclogical: Pembrolizumal | Biclogical:
NCT02955716  {Wwith Stage N2V Melanoma Melanoma Talimogene Laherparepvec hitgs://ClinicalTrials.gov/show/NCT02965715
Biclogical: Dendritic celf vaccination +
Adjuvant Dendritic Cell High Grade temazclomide-hased
snmunotherapy for Pedistvic Patients [ Glioma | Diffuse chemaradiation| Biclogical: Dendritic
With High-grade Glicma or Diffuse Itrinsic Pontine cell vaccination +- conventiona! next-
NCT04911621  {intrinsic Pontine Glioma Ghioma fine treatment https://QinicalTrials. gov/show,/NCT04911621
imrnune Responses in Onectogy
Patients te Novel Coronavirus Vaccines
NCTO4930055  HIRDO) Cancer Biological: LOVID-19 Vaccination https://ClinicalTrials.gov/show/NCT04930055
Keratinocyte Growth Factor to Prevent
Autcimemunity After Alertuzumab
NCTO1712945  {Treatment of Multiple Sclerosis Muitiple Sclerosis  fDrug: PaliferminiDrug: Alemiuzumab | https://ClinicalTrials.gov/show/NCT01712945

Apremijast Safety and P¥ Study in

Recalcitrant Plague Psorissis

Psoriasis-Type

Psoriasis | Plag
Type Pscria

Drug: Apremilast

https://QinicalTrials. gov/show,/NCTC0521333

NCTO0217762

Surapean Study of 3APS in Mild to

Maderste Alzheimer's Disease Patients

Alzheimer's Disease

Drug:

httos: //ChinicalTrials.gov/show/NCT00217763
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NCYO3357757

Avelumasb With Valpreic Acid in Virus-

associated Cancer

Cancer Thatis

Associated With a

Infection |

Paositive
SCCHNY S
Cell Ca
the Cervix{plt
Positive Squamosus

Lamaous

5 of

Cell Carcinoma of
the Vaging or
Vulva | pis Posttive
Squarnous Cell
{arcinoma of the
Penis | pie Positive
Squamous Celf
Carcinoma of the
Anus or Anal
Canat|EBER
Positive NPC| EBER
Paositive Hodgkins
and Non-hodekins

Lymphona

Drug: Valproic Acid { Biolog
Avelumab

https://ClintcalTrials.gov/show/NCT0?

Pembrolizumasb Combined With
Cetuximab for Treatment of

HNSCC| Lip
SCC|Oral Cavity
Cancer { Qrogharyn
x Cancer | Larynx
Cancer | Hypophary
X

Cancer | Nasophary
w

Cancer | Sinonasal

Carcinoma | Cutane

ous Squamous Cell
~

Carcinema | Head

snd Neck

Neoplasms| Head
and Neck

Cancer { Hesd and

Recur Metastatic Head & Neck fNeck Squamous
NCTQ3082534  {Squamnus Cell Carcinoma Cell Carcinoma Orug: Pembrolizumab, Cetuximab https://ClinicaiTrials gov/show/NCTO3082534
Humoral and Cellular Immune
Response to COVID-18 Vaccines in
immunocompromised and Healthy Covidi9ilmmunos | Diagnostic T Biood
NCTD4858607  {individuals uppression sample | Diagnostic Test: Saliva sample | hitgs://ClinicalTrials.gov/show/NCT04858507

Donor Stem Cell Transplantation Using
T#/12+ T-lymphocyte Depleted Grafts
From HLA Mismastched Donors

Acute Lymphoid

Leukemis

Myeloid Leukemia
{AML}} Chrenic
Myeloid Leukemia
{CML} | Hodgkin
Lympghoma | Non-
Hodgkin
Lymphoma | Chroni
¢ Lymphocytic
Leukemis

Radiation: Hyperfractionated total

Cyclophosghamide | Drug:

Busuifan| Drug: Fludarabine | Drug:
Melphalan| Drug:

Ciotarabine| Procedure: HPT{A)Y stem

Rabhbit antithyimocyte globulin

hody irradiation | Drug: Thiotepa | Drug:

cell aliograft] Drug: Rituximab | Device:

httos: //C

5.g0v/show/NCTO3615 108

SUBSTITUTE SHEET (RULE 26)




WO 2023/178187

FIG. 20-51

PCT/US2023/064452

MCT
Mumber

Title

Conditions

interventions

LIRL

ipilimumab in Treating Patients With
Relagsed or Refractory High-Risk
Myelodysplastic Syndrome or Acute
Myeloid Leukemia

Acute Myeloid
Leukemia Arising
From Previous
Myelodysplastic
Syndrome | Chronic
Myelomeneoytic
Leukernia | Myelody
sptastic

Syndrome | Previou
sly Treated
ivelodyspiastic
Syndrome|{ Recuire
nt Adult Acute
Myeloid

ry Myeicdysplastic

Syndrome

Binlogical: Ipitimumak |Other:
Laboratory Biomarker Analysis

https://ClinicalTrials. gov/show,/NCTC1757633

NCTD0852618

ritensive Viral Dynamics Substudy of
A5248

Hiv
infections | Treatme
nt Naive

https://ClinicalTrials.gov/show/NCTO0R52618

NCT02963610

Phase 1/ Study of Lenalidomide Plus
Pernbrolizumab in Patients With Sciid
Tumers With Expansicn in Non-small
Celi Lung Cancer

Refapsed or
Ref
Tumors|Nensmalt

ory Solid

Celf Lung Cancer

Drug: Lenafidomide Drug:
Pembrolizumak

https://ClinicalTrials.gov/show/NCT02963510

NCT02027610

Vitarain A, Stecl Microhiota and
Vaccine Response in Bangladeshi
infants

Vitamin A
Deficiency

hitps://ClinicalTrisls. gov/show/NCT202 7610

NCTO3601455

Ragdiation Therapy and Durvalumak
With or Without Tremelimumah in
Tresting Participants With

Unresectsble, Locally Advanced, or
Metastatic Bladder

Lancer

Bladder Urothelial
Carcinoms | Stage
1V Bladder Cancer
AICC VR |Stage IVA
Bladder Cancer
AiCCv8iStage VB
Blzdder Cancer
ACCYS

Bicdogical: Durvalumak | Radiation:

Externs] Beam Radi

Therapy | Bio! b Tremalimumab

hitps://ClinicalTrizls. gov/show/NCTO3601.455

NCTO3634332

xcond-iine Study of PEGPH20 and
Pembro for HA High Metastatic PDAC

Pancreatic Ductal
Adenocarcinoma | P
ancreatic

ancer | Pancreatic
Neoplasms

Orug: PEGPIH2G | Biological:

Pembrolizumah

hitps://ClinicalTrials. gov/show/NCT03634332

MEDI4736 and Tremelimumab in
Treating Patients With Metastatic HER2
Negative Breast Cancer

strogen Receptor
Negative ! Estrogen
Receptor

Positive {HER2/Neu

Negative | Recurren
t Breast
Carcinoms | Stage

IV Breast Cancer

Biolcgical: Anti-B7H1 Moencdonal
Antibody MEDIA736 | Other:
Laboratery Biomarker Analysiz{ Other:
Pharmacological Study | Biological:
Tremelimumab

hitps://ClinicalTrizls. gov/show/NCTO2536794

Phase il intratumaoral 1L12 Plasimid
Electroporation in Cutanecus
iymphoma

Cutaneous T Celi
Lymphoimas
{CTCLY| Mycosis
fungoises (MF)

Biclogics!: Tavokinogene Telseplasmid
{tavo) | Davice: OncoSec Medical
System {OMS

https://QinicalTrials. gov/show/NCTC1579318
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NCT02978625

Talimegene Laherparepyec and
N
Re
Refractory Non-melanoma Skin Cancers

olumab in Treating Patients With

ctory Lymghormas or Advanced or

woma | Adnexal
emas | Anaplss

tic Large Celt
Lymphoma, ALK-

Negative | Anaplasti

< Large Cell
Lymphoma, ALK-
Positive |

Carcinoma | Cylindr

ocarcinems | Digital
Papilfary
Adenocarcinoma | E
ndocrine Mucin-
Producing Sweat
Gland

Carcinoma | Sdram
amimary Paget

Gisease | Extraoaila
rCutanecus

Sebaceous
Carcinoma | Hidrade
nocarcinomal Kerat

ascanthoma |
nsnt Swest Gland
Neoplasm| Merksl
Zell

Carcinoma | Microcy

Qther: Laboratory Biomarker

Analysis| Biclogical:
Nivelumab | Biotogicsl: Talimogene
Lzherparepvec

hitps://ClinicaiTrials.gov/show/NCT0Z278625

NCTO4301076

Testing the Addition of an Anti-cancer
Drug, Lenalidomide, to the Usual
Combination Chemotherapy Treatment
{'EPOCH™) for Adult T-Cell Leukemia-
Lymphoma {ATL}

Acute Adult T-Celt
Leukemis/lympho
ma| Adult T-Celt
Leukemia/Lympho
ma jChronic Adult T
Cell
Leukemis/lympho
fma|HTLV-1
fnfection

Drug: Cyclophosphamide | Drug:
Doxorubicin Hydrochloride | Drug:

Froposide | Drug: Ler
Prednisone | Drug: Vincristine Sutfate

fidomide | Drug:

httos://ChinicalTrials.gov/show/NCT04301076

i

Safety and Early Effic
1408 in Patients with

imrnunodeficiency

acy Study of TBX-
severe Combined

Severe Combined
immuncdeficiency

Biological:

httos://ChinicalTrials.gov/show//NCT028

NCT02981914

Pilot Study of Pembrolizumak
Treatment for Disease Relapse After
Allogeneic Stem Cell Transplantation

Cisssicsl Hodgkin
Lymphoma{B-cell
Non-rHaodgkin
Lympghoama [ Acuts
iiveloid

Leukernia | Myelody
splastic Syndromes

Drug: Pembrolizumab

https://ClintcalTrials.gov/show/NCT02981914

NCTO2215707

A Clinical Trial of the PfSPZ Vaccine
Administerad by Direct Venous
incculation in Healthy Malsria-NaA ve
Adulis: Heterologeus vs. Homolegous

infection

Controfled Human Mala

and Reduction in Number of Doses

Malaris

Biological: PISFZ Vaccine

httos: //ChinicalTrials.gov/show/NCT02215707

NCT03852823

Study of Recombinsnt Human Ant
1 Monoclena! Antibody in Patients
With Advanced Tumours

Advanced Solid

Tumours | Cervical
Cancer| Malignant
Mesott
phoma | Non-Small-

oma Ly

Zell Lung Cancer

Drug: SGOC1

10

https://ClinicalTrials.gov/show/NCT0385282
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Cancer|Cancer,
Lung|Cancer of
Lung ! Mesatheliom
a|Meascthetioma;
Nivolumab and Ipilimumakb +/- UVl Lung| Mesotheliom
fsecination as Second Line Treatment  fa; Biotogical: UV vaccine +
in Patients With Malignant Pleura} Mesothelic Heukine| Biclo :
NCTD4300244 | Mesothelioms mas Pleural ipiimumab | Biological: nivolumab hitps://ClinicaiTrials.gov/show/NCT04300244

NCTO2812549

Satety and Tolerability Evaluation of
Sigtilimab in Combination With
Radiation in Stage IV NSCLC Patients

Stage IV NS

Drug: Sintilimab | Radiation:
sterectactic body radiation
therapy | Radi
Radiotherspy

Hon: Low Dose

httos://ChinicalTrials.gov/show/NCT0O3812549

NCT04120454

Rarnucirumab and Pembr olizumab for
the Treatment of EGFR Mutant
Recurrent or Metastatic Non-smail Cali
Lung Cancer

Metastatic Lung
Mon-Smali Cell
Carcinoma | Recurre
nt Lung Non-5mall
Celi

Carcinoma | Stage
IV Lung Cancer
AJCC v8|Stage VA
Lung Carvcer AJCC
vR|Stage VB Lung
Cancer AJCC v

Biclogical: Pembrolizumab | Biclogical:
Ramucirumab

hitps://ClinicalTrisls. gov/show/NCT4 120454

NCTO2526188

A Phlot Study Using Short-Term
Cuftured Ant-
Lymphooytes

Tusmnor Autclogous

Metastatic
Melanoma

Orug: Tumor nfiltrating

Lymphocytes| Drug: Nivolumab and
Intlimurmah

httos://ChinicalTrials.gov/show/NCT03525185

NCTO4630353

AStudy HB-201 in Patients With Newly
sgnosed HEVIGE Srophsrynx or

Oie

Locally Advanced Cervical Cancer

HPV 16+ Confirmed
Trepharyoax Cancer
ang Cervical Cancer

Drug: BB-20% 1T} Drug: BB-201 1

httos://ChinicalTrials.gov/show/NCT0463

Svaluating the immune Responsetoa
rAQS HIV Vaccine Admi
Three Different Ways in Healthy, HIV-

istered in

Biolcgical: VRC rAd5 vaccine (rAd5 gag-
polfeny A/B/CH| Binlogical: rAdS env

AlBiclogical: rAdS env B Biclogical:

rAdS env C | Biclogical rAdS gag-

NCTR1479295  {Uninfected Adults HiV Infections pol| Biological: Mlacebo Vaccine https://QinicalTrials. gov/show,/NCTC 1479255
Procedure: Allogeneic Hematopoietic
o Cell Transplantation | Drog:
ahosghamide { Drug:
srabine} Drug: Daunarubicin
chioridet Drug:
Dexamethasone | Drug: Dexrazoxane
Hydrochioride | Drug:
Desxorubicin | Drig:
toposide | Biological: Filgrastim | Drug:
Ifosfamid
Mesylate] Cther:
Acute Biomarker Analysis| Orug: Leucavorin
Lymphoblastic Calcium | Drug: Mercaptopwrine | Drug:
Leukemia | R Acute | Methotrexate | Drug:
Lymphoblastic Methylprednisolone| Drug:
imatinib Mesylate and Combination Leiskemia | Mixed Pegaspargase Diug:
Chemotherapy in Treating Patients Phenctype Acute  [Prednisalone} Gther: Questionnaire
With Newly Diagnosed Philsdelphia Leukemis |7 Acute  [Administration! Drug: Therapeutic
Chromosome Positive Acute Lymphaokilastic Hydrocortiscnes | Drig:
NCTQ3007147 mphoblastic Leukemia Leukemia Thioguanineg | Drug: Vincristine Sulfate https://QlinicaiTrials. gov/show/NCT03007147
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LIRL

NCTO3385802

~hase | Study of APX0OO5M in Pediatric
CHNS Tumors

Glickiastoma
fiukiforme | High-
grade Astrocytoms
NOS|CNS Primary

{ntrinsic Pontine

Gliomas
{DIPG) | Meduilobla
stoms

Biotogical: AFXOOSM trestment for
recurrent or refractory primary
malignant CNS tumeoer

patients | Biolcgical: APXG05M
treatment for newly diagnosed DIPG
patients

https://ClinicalTrials.gov/show/NCT03389802

NCTQ2128075

COX-1401 and Pely-ICLC Vaccine
py With or Without CO

1in

B

7 Patients With Stage
Melanoma

Cutaneous

Melanoms | Mucosa

{ Melanoma {Ccular

fielanoma | Stage
18 Cutaneous
Melanoma AICC vE
and v7|Stage 11T
Cutaneous
Welanoma AJCCvB
and v7 | Stage (1t
Cutaneous
Melanoma AiCC

v7 {Stage HIA

Cutaneous

Melanoma A
v7|Stage HiB
Cutaneous

Melanoma AiCC
v7 {Stage HiC
Cutaneous
Melsnoma AICC
v7|Stage
{utaneous
Melanoma AICC vB

and w7

A%

Biological: DEC-205/NY-£50-1 Fusion
Protein CDX-1401 | Other:
Biomarker Analysis | Binlogicai:

Laboratory

Neoantigen-based Melanoma-Poly-

JCLC Vaccine | Other: Pharmacolog

Biclogical: Recembinant Fit3

Ligand

https://QinicalTrials. gov/show/NCTC2 129075

ibrutinib, Rituxi

ab, Ftoposide,
ine Sulfate,

Prednisone, Vincri

clophosphamide, and Boxerubicin
Hydrochloride in Treating Patients With

AIDS-Related
Lymphoma | Ann
Artor Stage il
Diffuse Large B-Celt
Lymphoma {Ann
Arbor Stage il
Diffuse Large B-Ceit
Lymphoima | Ann
Artor Stage iV

Drugz: Cydophosphamide | Drug:
Doxorubicin Hydrochloride | Dirug:

| Brusg:
nib}Other: Laboratory Biomarker

Eroposide | Biological: Filgrast

flory

Anzlysis| Biclogical:

Pegfilgrastim | Other: Pharmacological

Hiv-Positive Stage -1V Ditfuse Large 8- §Diffuse Large B-Cell {Study | Drug: Prednisone | Biolegical:
Cell Lymphomas Lymphoma Rituximab | Drug: Vineristine Sulfate httos: //ChinicalTrials.gov/show/NCT03 220022
Prospective, Multicentric, Phase i
Randomized Controlled Trial on Two
Faralflel Groups Comparing the
of Two Immunosuppressive Drugs Large Granular
{Methotrexate, Cyclophesphamide)in flymphocytes Orug: Methotrexate | Orug:
NCT01976182  {large Granular Lymphooytes Leukemnia | Leukemia Cyclophospharmide hitps://ClinicalTrizls. gov/show/NCTO 1976182
Hepatitis

NCTDR083158

Wity to Hepatitis B Vaccine

BHmmunization;
Infection

Drug: Hepatitis Bvaccine

httos://ChinicalTrials.gov/show/NCT03083158

NCTO008635S

Covaparisen of Anti-HIV Drug
Combinations to Prevent Mother-to-
Child Transmission of HiV

HiV Infections

Drug: Abacavir sulfste, lamiveding,
and zidovudine | Drug:
Lamivudine/zidovudine | Drug:
Lapinavirdritonavir

httos: //ChinicalTrials.gov/show/NCTR00SE

NCT03475134

TH-ACT After NMA Chemo With -2
and Nivo Rescue in Metastatic
Melanoma imMEL}

Metastatic
Melsnoma

Dther: T | Drug:
Cvclophosghamide | Drog:
Fludarabine |Drug: interleukin-2 { Drug:

Nivebrgsly o

https://ClinicalTrials.gov/show/NCT03475134
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Covid19 Corcna
Virus
infection | SARS
{Severe Aciite
Respiratory
Adolescents With COVID-13/MIS-Cat  [Syndrome) |SARS- | Behavioral: Home-based exercise
NCTR4652486  {HCFMUSP CaoV infection training hitgs://ClinicalTrials.gov/show/NCT04552485
A Phase 1/2 Multicenter Dose
Escalation and Expansion Study Of Unspecified Adult
NKTR-214 in Subjects With Locally Sotid Tumaor,
NCTD2859295  jAdvanced Or Metastatic Sclid Tumers | Protocol Specitic Drug: NKTR-214 hitgs://ClinicalTrials.gov/show/NCT0 2862295
Personalized Necantigen Vaccine in
Pancreatic Cancer Patients Following
Surgical Resection and adjuvant Resectable Biclogical: iNeo-Vac-FO1|Cther: G-
MCT34810910 Pancreatic Cancer  JCSF https://ClinicalTrials.gov/show/NCTO4R 10910
Clinic. udy of a Personalized
Neosntigen Cancer Vaccine in Treating  |Advanced
Patients With Advanced Malignant Matlignant Solid Vac-PO1 |Cther: GM-
MCT03662815  jTumor Tumor https://ClinicalTrials.gov/show/NCT0366281S
Clinical Study of a Personalized
Neocasntigen Cancer Vaccine in Treating | Pancreatic

Patients With Advanced Pancreatic

Cancer | Pancrestic

eo-Vac-PO1 {Other: GM-

NCTO3645348  {Cancer Carcinoma httpe://ClinicalTrisls.gov/show/NCTO3845148
Pernbrofizumab in Treating Patients
with Desmoplastic Melanema That Can | Desmoplastic Biological: Pembrolizumalk | Procedura:

NCY0277 Be Removed by Surgery Melanoma Therapeutic Conventional Surgery hitps://ClinicalTrisls. gov/show/NCTO27 75851

a-Enhancement of HEV Vacdinat
Persons Living With HiV (BEe

n|Repatitis

Biological: HEPLISAV-B | Biclogical:

NCTD4193185  {Evaluation of HEPLISAV-R ENGERIX-B hitgs://ClinicalTrials.gov/show/NCT04 193189
Drug: Orad Cabotegraviv {CAB} | Drug:
Nucleoside Reverse Transcriptase
Long-Acting Cabotegravir Pius VRC- lnhibitors (NRTis)| Drug: Long-Acting
HIVIIABO75-00-A8 (VRCO7-52318) for Injectable Cabotegravir (CAB
Viral Suppression in Adults Living With LA} Biolegical: VRCO7-523L5 | Drug:
NCTO3739996  §HIV-1 HiV Infections Standard of Care (SQC} Oral ART hitps://CintcalTrisls.gov/show/NCT03739995
Biclogical: 3AR441235 | Biological:
Placebo| Drug: Antiretroviral
NCT03705188  {Pharmacokinetics of SAR441236 Hiv-L-infection treatment hitgs://ClinicalTrials.gov/show/NCT03705169
Drug: Standard of Care {SOQC} Cral
ART | Drug: Oral RPV| Drug: Oral
CAB{Drug: RPV-LA Loading Dose Drug:
The LATITUDE Study: Long-Acting CAB-LA Loading Dose | Orug: RPV-LA
Therapy to Improve Trestment SU Maintensnce Dose| Drug
NCTO3635788  {in Daily HiV Infections Maintenance Dose hitps://CintcalTrisls.gov/show/NCTO3635788

HIV-1.
Vaccine as Therapeutic Vaccination in
cted Persons With Virsl

g Conserved-Element DNA

£

Hiv-infe

Sugrrassion on Antiretrovival Thevapy

iV Infections

Bicdogical: p24CEL/2 oDNA

vaccine | Biologicsl: p2ACEL/2 pONA
vaccine admixed with full-length
pS5izag pDNA vaccine | Biolegical: Full-
fength pS5igag pDNA

vaccine | Bindogical: Placebo

httos://ChinicalTrials.gov/show/NCT03560258

A Pilot Study of Sequential CNCOS-162,

an Engineered Oncolytic Adenovirus

Expressing GMCS|
in Patients With Advanced or

, and Pembrolizumab

Unresectsble Melanomas Progressing
After Progrsimmed Cell Death Protein 1

(PO} Blockade

Advancedor
Unresectable
Melanoma
Frogressing After
PD1 Blockade

Biclogical: ONCOS-102 { Drug:
Cycophospharmide | Diug:

Pembyrelizumsak

https://ClintcalTrials.gov/show/NCTO3003576
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Cutaneous
Melsnoma AT
v8| Clinical Stage 1V
Cutaneous
Melanoma AiCC
v8iLocatly
Advanced
Cutaneous
Melanoma | Metast
atic Cutansous
Melanoms|Fathoto
gic Stage il
Cutan:
Cutansous
Melsnoma ACC
v8{Pathologic
StagelliB
Cutaneous
Melanoma AJCC
vBiPathologic
Binimetinib and Nivolumab for the tage HC
stiment of Locally Advanced Cutaneous Drug: Binimetinib| Biclogical:
Unresectable or Metastatic BRAF V600 [ Melancoma AXCC Nivotur Sther: Questionnaire
NCTD4375527  {wildivpe Melanoma v8 | Pathodogic Administration httgs://ClinicalTrials.gov/show/NCT04375527
Locally Advanced
or Metastatic
Urothelial Celi
A Study of B-701 in Combination With [Carcinoma | Urinary
Pembrelizumab in Treatment of Locally | Bladder
Advanced or Metastatic Urothelial Cell {Disease | Urological
NCTO3123055  {Carcinorma Diseases Urug: B-701{Drug: Pemnbroki https://ClintcalTrials.gov/show/NCTO3 123055
Svaluating the Use of Pitsvaststin to Hi
Reduce the Risk of Cardiovascular infections | Cardiova
NCT02344290  §Disesse in HiV-Infected Aduits scular Diseases Crug: Pitavastatin |Drug: Placebo https://ClinicaiTrizls gov/show,/NCTG2344290
Safety and Effectiveness of Low-Doss
Methotrexate for Reducing
inflammation in Hiv-infected Adutts on Drug: LOMTX| Drug: Placeho| Dietary
NCTD1949118 ARV Medications HiVinfactions Supplement: Folic acid hitgs://ClinicalTrials.gov/show/NCT01949115

NCTOLZE6616

Safety of and Immune Response to an
investigational HIV-1 Vaccine With or
Without interfeukin-12 {{-12} in Hiv-1

infected Adults

HIV Infactions

Biclogical: Profectus HiV MAG pDNA
vaceine| Biological: 1L-22{ Ot

Placeho

https://ClinicalTrials.gov/show/NCT01266616

NCTOLAR2757

evatuating the Effectiveness of
Socepreviy, Pegylated-lnterfercn Alfa
2k and Ribavirin in Treating Hepatitis C
Virus (HCV) Infection in Adults With HIV
ang HCV infection

Hiv
infections |Hepastiti
sC

Drug: Pegytated-interferen Alfa 2b
{PEG-IFN} | Drug: Ribavirin (RBV) | Drug:
Boceprevir {(BOC)

httos: //ChinicalTrials.gov/show/NCT0 1482767

NCE0GE0872

Study of Vira! Load Decay Ratesin BV

infected Pa
Treatment With

ants Starting

attegravir (RAL) ang

Emtricitabing/Tenofovir Bisopr oxil

HiV Infections

Drug: Raltegravir | Drug:
Em

citabine/tenofovir disoproxil
furnarate

httos: //ChinicalTrials.gov/show/NCTO0GE0S 72

NCTO0537394

Optimizing Treatment for Treatment-
Experienced, HIV-Infected People

RV Infections

fuvirtide | Drug:

: Darunaviv | Drug:
: Etravirine | Drug:

Maraviroc

https://ClinicalTrials.gov/show/NCT00537394

NCTO4212416

Lefiuncemide in Treating Patients With
Steroid Dependent Chronic Graft

Versus Host Disease

Chronic Graft
Versus Host
Dizease | Steroid

Versus Host

Disease

Drug: Leflunomide

httos: //ChinicalTrials.gov/show/NCT04 212436
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This XML file does not appear to have any style information associated with it. The document tree is shown below.

<ST26Sequencelisting dtdVersion="V1_3" fileName="NYG-LIPP-158PCT.xml" softwareName="WIPO Sequence" softwareVersion="2.2.0" productionDate="2023-03-15">
<ApplicantFileReference>NYG-LIPP-158.PCT</ApplicantFileReference>
<EarliestPriorityApplicationIdentification>
<IPOfficeCode>US</IPOfficeCode>
<ApplicationNumberText>63/320,100</ApplicationNumberText>
<FilingDate>2022-03-15</FilingDate>
</EarliestPriorityApplicationIdentification>
<ApplicantName languageCode="en">New York Genome Center</ApplicantName>
<InventionTitle languageCode="en">METHODS AND COMPOSITIONS COMPRISING FUSION PROTEINS FOR IMPROVED IMMUNOTHERAPIES</InventionTitle>
<SequenceTotalQuantity>135</SequenceTotalQuantity>
<SequenceData sequenceIDNumber="1">
<INSDSeq>
<INSDSeq_length>1305</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1305</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>unassigned DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q2">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>Homo sapiens</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgctcctgecttgggccacctetgeccccggectggectgggggectetggtgetgggectettegggectectggeageatcgeagecccaggeggtgectccatatgegtcggagaaccagacctge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="2">
<INSDSeq>
<INSDSeq_length>435</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..435</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q4">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>Homo sapiens</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MLLPWATSAPGLAWGPLVLGLFGLLAASQPQAVPPYASENQTCRDQEKEYYEPQHRICCSRCPPGTYVSAKCSRIRDTVCATCAENSYNEHWNYLTICQLCRPCDPVMGLEEIAPCTSKRKTQCRCQPG
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="3">
<INSDSeq>
<INSDSeq_length>1161</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1161</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q6">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="4">
<INSDSeq>
<INSDSeq_length>3486</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..3486</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>



<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q8">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="5">
<INSDSeq>
<INSDSeq_length>995</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..995</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q10">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="6">
<INSDSeq>
<INSDSeq_length>2988</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2988</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q12">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>Synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="7">
<INSDSeq>
<INSDSeq_length>1165</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1165</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q14">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="8">
<INSDSeq>
<INSDSeq_length>3498</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..3498</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>



<INSDQualifier id="ql6">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="9">
<INSDSeq>
<INSDSeq_length>999</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..999</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q18">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="10">
<INSDSeq>
<INSDSeq_length>3000</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..3000</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q20">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetectgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="11">
<INSDSeq>
<INSDSeq_length>892</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..892</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q22">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="12">
<INSDSeq>
<INSDSeq_length>2679</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2679</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q24">
<INSDQualifier_name>organism</INSDQualifier_name>



<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="13">
<INSDSeq>
<INSDSeq_length>892</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..892</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q26">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="14">
<INSDSeq>
<INSDSeq_length>2679</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2679</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg28">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttcat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="15">
<INSDSeq>
<INSDSeq_length>892</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..892</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg30">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="16">
<INSDSeq>
<INSDSeq_length>2679</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2679</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg32">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>



</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="17">
<INSDSeq>
<INSDSeq_length>896</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..896</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q34">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="18">
<INSDSeq>
<INSDSeq_length>2691</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2691</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q36">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="19">
<INSDSeq>
<INSDSeq_length>896</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..896</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q38">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="20">
<INSDSeq>
<INSDSeq_length>2691</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2691</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q40">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>



</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="21">
<INSDSeq>
<INSDSeq_length>845</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..845</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g42">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="22">
<INSDSeq>
<INSDSeq_length>2538</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2538</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q44">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgeacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="23">
<INSDSeq>
<INSDSeq_length>1011</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1011</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q46">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="24">
<INSDSeq>
<INSDSeq_length>3036</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..3036</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q48">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgeacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttceat



</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="25">
<INSDSeq>
<INSDSeq_length>957</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..957</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q50">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="26">
<INSDSeq>
<INSDSeq_length>2874</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2874</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg52">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="27">
<INSDSeq>
<INSDSeq_length>1123</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1123</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q54">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="28">
<INSDSeq>
<INSDSeq_length>3372</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..3372</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q56">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>



<SequenceData sequenceIDNumber="29">
<INSDSeq>
<INSDSeq_length>666</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..666</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q58">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MLLPWATSAPGLAWGPLVLGLFGLLAASQPQAVPPYASENQTCRDQEKEYYEPQHRICCSRCPPGTYVSAKCSRIRDTVCATCAENSYNEHWNYLTICQLCRPCDPVMGLEEIAPCTSKRKTQCRCQPG
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="30">
<INSDSeq>
<INSDSeq_length>2001</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2001</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q60">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgctcctgecttgggccacctctgeccccggectggectgggggectetggtgetgggectettegggetectggecageategeagecccaggeggtgectecatatgegteggagaaccagacctge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="31">
<INSDSeq>
<INSDSeq_length>681</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..681</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg62">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MYDGPRLLLLLLLGVSLGGAKEACPTGLYTHSGECCKACNLGEGVAQPCGANQTVCEPCLDSVTFSDVVSATEPCKPCTECVGLQSMSAPCVEADDAVCRCAYGYYQDETTGRCEACRVCEAGSGLVFS(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="32">
<INSDSeq>
<INSDSeq_length>2046</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2046</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q64">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgtacgacgggccgecgectgetgetgttgetgettetgggggtgtcccttggaggtgecaaggaggeatgecccacaggectgtacacacacageggtgagtgetgecaaagectgecaacctgggegag
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="33">
<INSDSeq>



<INSDSeq_length>620</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..620</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q66">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MLLPWATSAPGLAWGPLVLGLFGLLAASQPQAVPPYASENQTCRDQEKEYYEPQHRICCSRCPPGTYVSAKCSRIRDTVCATCAENSYNEHWNYLTICQLCRPCDPVMGLEEIAPCTSKRKTQCRCQPG
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="34">
<INSDSeq>
<INSDSeq_length>1863</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1863</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q278">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgctcctgecttgggccacctetgeccccggectggectgggggectetggtgetgggectettegggectectggeageatcgeagecccaggeggtgectccatatgegtcggagaaccagacctge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="35">
<INSDSeq>
<INSDSeq_length>636</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..636</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q71">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MYDGPRLLLLLLLGVSLGGAKEACPTGLYTHSGECCKACNLGEGVAQPCGANQTVCEPCLDSVTFSDVVSATEPCKPCTECVGLQSMSAPCVEADDAVCRCAYGYYQDETTGRCEACRVCEAGSGLVFS(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="36">
<INSDSeq>
<INSDSeq_length>1911</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1911</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q73">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgtacgacgggccgcgectgetgetgttgetgettctgggggtgtcccttggaggtgccaaggaggecatgecccacaggectgtacacacacageggtgagtgetgecaaagectgecaacctgggegag,
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="37">
<INSDSeq>
<INSDSeq_length>670</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>



<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..670</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q75">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MLLPWATSAPGLAWGPLVLGLFGLLAASQPQAVPPYASENQTCRDQEKEYYEPQHRICCSRCPPGTYVSAKCSRIRDTVCATCAENSYNEHWNYLTICQLCRPCDPVMGLEEIAPCTSKRKTQCRCQPG
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="38">
<INSDSeq>
<INSDSeq_length>2013</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2013</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q77">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgctcctgecttgggccacctctgeccccggectggectgggggectetggtgetgggectettegggetectggecageategeagecccaggeggtgectecatatgegteggagaaccagacctge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="39">
<INSDSeq>
<INSDSeq_length>685</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..685</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q79">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MYDGPRLLLLLLLGVSLGGAKEACPTGLYTHSGECCKACNLGEGVAQPCGANQTVCEPCLDSVTFSDVVSATEPCKPCTECVGLQSMSAPCVEADDAVCRCAYGYYQDETTGRCEACRVCEAGSGLVFS(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="40">
<INSDSeq>
<INSDSeq_length>2058</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2058</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q81">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgtacgacgggccgecgectgetgetgttgetgettetgggggtgtcccttggaggtgecaaggaggeatgecccacaggectgtacacacacageggtgagtgetgecaaagectgecaacctgggegag
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="41">
<INSDSeq>
<INSDSeq_length>742</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>



<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..742</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q83">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="42">
<INSDSeq>
<INSDSeq_length>2229</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2229</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q91">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="43">
<INSDSeq>
<INSDSeq_length>739</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..739</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q93">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="44">
<INSDSeq>
<INSDSeq_length>2220</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2220</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q95">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="45">
<INSDSeq>
<INSDSeq_length>739</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>



<INSDFeature_location>1..739</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q97">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="46">
<INSDSeq>
<INSDSeq_length>2220</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2220</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@99">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgeacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="47">
<INSDSeq>
<INSDSeq_length>733</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..733</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q101">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="48">
<INSDSeq>
<INSDSeq_length>2202</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2202</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q1@3">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgeacgecgeccgecccgacatccagatgacccagactacctectctctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="49">
<INSDSeq>
<INSDSeq_length>1155</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1155</INSDFeature_location>
<INSDFeature_quals>



<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql1@5">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPELEKPGASVKISCKASGYSFTGYTMNWVKQSHGKSLEWIGLITPYNGASSYNQKFRGKATLTVDKSSSTAYMDLLSLTSEDSAVYFCARGGYDGRGFDY!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="50">
<INSDSeq>
<INSDSeq_length>3468</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..3468</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql1@7">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcgctgcccgtgactgetttgttgettccattggegetectgettcacgecgetegecctcaggtgcagetgecagecagagtggecctgagetcgagaagectggegecagegttaagatatettge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="51">
<INSDSeq>
<INSDSeq_length>1159</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1159</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q1@9">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPELEKPGASVKISCKASGYSFTGYTMNWVKQSHGKSLEWIGLITPYNGASSYNQKFRGKATLTVDKSSSTAYMDLLSLTSEDSAVYFCARGGYDGRGFDY!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="52">
<INSDSeq>
<INSDSeq_length>3480</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..3480</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q111">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcgctgcccgtgactgetttgttgettccattggegetectgettcacgecgetegecctcaggtgcagetgecagecagagtggecctgagetcgagaagectggegecagegttaagatatettge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="53">
<INSDSeq>
<INSDSeq_length>615</INSDSeq_length>
<INSDSeq_moltype>AA</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>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q113">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>METLLGLLILWLQLQWVSSKQEVTQIPAALSVPEGENLVLNCSFTDSAIYNLQWFRQDPGKGLTSLLLIQSSQREQTSGRLNASLDKSSGRSTLYIAASQPGDSATYLCAVRPTSGGSYIPTFGRGTSL
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="54">
<INSDSeq>
<INSDSeq_length>1845</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1845</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q115">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggagaccctgctgggecctgetgatcctgtggetgecagetccagtgggtgtccagcaagecaggaggtgacccagatccctgecgecctgagegtgeccgagggegagaacctggtgetgaactgeaget
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="55">
<INSDSeq>
<INSDSeq_length>19</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..19</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q117">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gccttccatctgttgetge</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="56">
<INSDSeq>
<INSDSeq_length>19</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..19</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q119">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>acaccttgccgatgtcgag</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="57">
<INSDSeq>
<INSDSeq_length>49</INSDSeq_length>
<INSDSeq_moltype>DNA</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>other DNA</INSDQualifier_value>
</INSDQualifier>



<INSDQualifier id="ql121">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>aatgatacggcgaccaccgagatctacactctttccctacacgacgctc</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="58">
<INSDSeqg>
<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>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q123">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gatctacactctttccctacacgacgc</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="59">
<INSDSeqg>
<INSDSeq_length>21</INSDSeq_length>
<INSDSeq_moltype>DNA</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>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q125">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>aggaagagttcttgcagctcg</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="60">
<INSDSeqg>
<INSDSeq_length>25</INSDSeq_length>
<INSDSeq_moltype>DNA</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>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q127">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>aatgatacggcgaccaccgagatct</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="61">
<INSDSeqg>
<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>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q129">
<INSDQualifier_name>organism</INSDQualifier_name>



<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gatctacactctttccctacacgacgc</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="62">
<INSDSeq>
<INSDSeq_length>17</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..17</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q131">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>accgtgggcttgtactc</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="63">
<INSDSeq>
<INSDSeq_length>357</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..357</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q133">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>caggtccagctggtgcagtctggggctgaggtgaagaggectggggectcagtgcaggtatcctgeagagecatctggetatagtatcaatacttactatatgecagtgggtgeggeaggeccctggageay
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="64">
<INSDSeq>
<INSDSeq_length>119</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..119</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q135">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QVQLVQSGAEVKRPGASVQVSCRASGYSINTYYMQWVRQAPGAGLEWMGVINPSGVTSYAQKFQGRVTLTNDTSTNTVYMQLNSLTSADTAVYYCARWALWGDFGMDVWGKGTLVTVSS </INSDSeq_
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="65">
<INSDSeq>
<INSDSeq_length>321</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..321</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q137">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>



</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gacatccagatgacccagtctccttccaccctgtetgecatctattggagacagagtcaccatcacctgecgggccagtgagggtatttatcactggttggectggtatcagcagaageccagggaaagec
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="66">
<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="q139">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DIQMTQSPSTLSASIGDRVTITCRASEGIYHWLAWYQQKPGKAPKLLIYKASSLASGAPSRFSGSGSGTDFTLTISSLQPDDFATYYCQQYSNYPLTFGGGTKLEIK </INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="67">
<INSDSeq>
<INSDSeq_length>351</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..351</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql141">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gaggtgcagctgttggagtctgggggaggcttggtacagectggggggtccctgagaccctectgtgecagectctggattcacctttagecagetatgecatgagetgggtccgecaggctccagggaag,
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="68">
<INSDSeq>
<INSDSeq_length>117</INSDSeq_length>
<INSDSeq_moltype>AA</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>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q143">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>EVQLLESGGGLVQPGGSLRPSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTHYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCVRGGALGFDNWGRGTMVTVSS </INSDSeq_se
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="69">
<INSDSeq>
<INSDSeq_length>321</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..321</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q145">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>



</INSDSeq_feature-table>
<INSDSeq_sequence>gtgctgactcagccaccctcggtgtctgaagcccccaggecagagggtcaccatttectgttctggaagcacctccaacatcggaagtaatgttgttaactggtaccagecagttcccaggaaagectecc:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="70">
<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="q147">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>VLTQPPSVSEAPRQRVTISCSGSTSNIGSNVVNWYQQFPGKPPKVVIYYDDLVASGVSDRFSGSRSGTSASLAISGLQSEDEADYYCSAWDDSLNAWVFGGGTKVTV</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="71">
<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="q151">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QVQLVQSGAEVKKPGASVKLSCKASGYAFSSYWMNWVRQAPGQSLEWIGQIWPGDGDTNYNGKFKGRATLTADESARTAYMELSSLRSGDTAVYFCARRETTTVGRYYYAMDYWGKGTLVTVSS </INS
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="72">
<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="q154">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DIQLTQSPDSLAVSLGERATINCKASQSVDYDGDSYLNWYQQKPGQPPKLLIYDASNLVSGVPDRFSGSGSGTDFTLTISSLQAADVAVYHCQQSTEDPWTFGQGTKVEIKR </INSDSeq_sequenc:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="73">
<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="q156">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>DIQLTQSPDSLAVSLGERATINCKASQSVDYDGDSYLNWYQQKPGQPPKVLIYDASNLVSGVPDRFSGSGSGTDFTLTISSLQAADVAVYYCQQSTEDPWTFGQGTKVEIKR </INSDSeq_sequenc:



</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="74">
<INSDSeq>
<INSDSeq_length>750</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..750</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q158">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gaagtgcaattggtgcagagcggtggaggacttgtgaaacctggtggatccctgagactttcctgtgecgettegggecttcaccttcteggactactacatgtcctggattcgecaggecccctggaaag;
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="75">
<INSDSeq>
<INSDSeq_length>64</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..64</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q160">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>EVQLVESGGGLVQPGRSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVAVISYDGSNKYYADSV</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="76">
<INSDSeq>
<INSDSeq_length>245</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..245</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql162">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGIINPSGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTAVYYCAREYSSSRVDAFDIWGQGTMVTVSSGGGGSGGG(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="77">
<INSDSeq>
<INSDSeq_length>318</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..318</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql64">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gatatccagctgactcagtccccgtcattcctgteccgectccgtgggagacagagtgaccatcacctgtegggeccacttecteccgtgtcaagecatgaactggtatcagcagaagecccgggaaggecccai
</INSDSeq>
</SequenceData>



<SequenceData sequenceIDNumber="78">
<INSDSeq>
<INSDSeq_length>366</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..366</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q166">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>caagtccaactcgtccagtccggtgcagaagtcaagaaacctggageatccgtgaaagtgtcettgeaaagectecggetacaccttcaccaactacaacctccattgggtcagacaggeccccggacaag
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="79">
<INSDSeq>
<INSDSeq_length>111</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..111</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q168">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QSALTQPASASGSPGQSVTISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYDVSNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTLYVFGTGTQLTVL </INSDSeq_sequence
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="80">
<INSDSeq>
<INSDSeq_length>127</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..127</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q17@">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>EVQLQQSGPGLVKPSQTLSLTCAISGDSMLSNSDTWNWIRQSPSRGLEWLGRTYHRSTWYDDYASSVRGRVSINVDTSKNQYSLQLNAVTPEDTGVYYCARVRLQDGNSWSDAFDVWGQGTMVTVSS </
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="81">
<INSDSeq>
<INSDSeq_length>111</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..111</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q172">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>EIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPTFGPGTKVDIK </INSDSeq_sequence
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="82">
<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="q174">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>QVQLVQSGGGVVQPGKSLRLSCAASGFTFSIFAMHWVRQAPGKGLEWVATISYDGSNAFYADSVEGRFTISRDNSKDSLYLQMDSLRPEDTAVYYCVKAGDGGYDVFDSWGQGTLVTVSS </INSDSeq,
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="83">
<INSDSeq>
<INSDSeq_length>269</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..269</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="ql176">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLVQSGGGVVQPGKSLRLSCAASGFTFSIFAMHWVRQAPGKGLEWVATISYDGSNAFYADSVEGRFTISRDNSKDSLYLQMDSLRPEDTAVYYCVKAGDGGYDVFD
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="84">
<INSDSeq>
<INSDSeq_length>2679</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2679</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q178">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="85">
<INSDSeq>
<INSDSeq_length>2679</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2679</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q180">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="86">
<INSDSeq>
<INSDSeq_length>5124</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>



<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..5124</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q182">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectctectgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="87">
<INSDSeq>
<INSDSeq_length>853</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..853</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q184">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="88">
<INSDSeq>
<INSDSeq_length>2553</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2553</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q186">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgeacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="89">
<INSDSeq>
<INSDSeq_length>850</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..850</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q188">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="90">
<INSDSeq>
<INSDSeq_length>2535</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>



<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2535</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q190">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="91">
<INSDSeq>
<INSDSeq_length>844</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..844</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q192">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="92">
<INSDSeq>
<INSDSeq_length>2505</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2505</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q194">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="93">
<INSDSeq>
<INSDSeq_length>834</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..834</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q196">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="94">
<INSDSeq>
<INSDSeq_length>2640</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>



<INSDFeature_location>1..2640</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q198">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="95">
<INSDSeq>
<INSDSeq_length>879</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..879</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg200">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="96">
<INSDSeq>
<INSDSeq_length>2535</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2535</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg202">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectctctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="97">
<INSDSeq>
<INSDSeq_length>844</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..844</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg204">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="98">
<INSDSeq>
<INSDSeq_length>2454</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2454</INSDFeature_location>
<INSDFeature_quals>



<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q206">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="99">
<INSDSeq>
<INSDSeq_length>817</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..817</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q208">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="100">
<INSDSeq>
<INSDSeq_length>2391</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2391</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q210">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="101">
<INSDSeq>
<INSDSeq_length>796</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..796</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q212">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="102">
<INSDSeq>
<INSDSeq_length>2352</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2352</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>



<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q214">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectctetgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="103">
<INSDSeq>
<INSDSeq_length>783</INSDSeq_length>
<INSDSeq_moltype>AA</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>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q216">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="104">
<INSDSeq>
<INSDSeq_length>2661</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2661</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q218">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcgctgcccgtgactgetttgttgettccattggegetectgettcacgecgetegecctcaggtgecagetgecagecagagtggecctgagetcgagaagectggegecagegttaagatatettge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="105">
<INSDSeq>
<INSDSeq_length>886</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..886</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg220">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPELEKPGASVKISCKASGYSFTGYTMNWVKQSHGKSLEWIGLITPYNGASSYNQKFRGKATLTVDKSSSTAYMDLLSLTSEDSAVYFCARGGYDGRGFDY!I
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="106">
<INSDSeq>
<INSDSeq_length>2673</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2673</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>



<INSDQualifier id="q222">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcgctgcccgtgactgetttgttgettccattggegetectgettcacgecgetegecctcaggtgecagetgecagecagagtggecctgagetcgagaagectggegecagegttaagatatettge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="107">
<INSDSeq>
<INSDSeq_length>890</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..890</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q224">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPELEKPGASVKISCKASGYSFTGYTMNWVKQSHGKSLEWIGLITPYNGASSYNQKFRGKATLTVDKSSSTAYMDLLSLTSEDSAVYFCARGGYDGRGFDY!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="108">
<INSDSeq>
<INSDSeq_length>2538</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2538</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q226">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcgctgcccgtgactgetttgttgettccattggegetectgettcacgecgetegecctcaggtgecagetgecagecagagtggecctgagetcgagaagectggegecagegttaagatatettge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="109">
<INSDSeq>
<INSDSeq_length>845</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..845</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q228">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPELEKPGASVKISCKASGYSFTGYTMNWVKQSHGKSLEWIGLITPYNGASSYNQKFRGKATLTVDKSSSTAYMDLLSLTSEDSAVYFCARGGYDGRGFDY!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="110">
<INSDSeq>
<INSDSeq_length>2547</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2547</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q230">
<INSDQualifier_name>organism</INSDQualifier_name>



<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcgctgcccgtgactgetttgttgettccattggegetectgettcacgecgetegecctcaggtgecagetgecagecagagtggecctgagetcgagaagectggegecagegttaagatatcettge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="111">
<INSDSeq>
<INSDSeq_length>848</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..848</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg232">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPELEKPGASVKISCKASGYSFTGYTMNWVKQSHGKSLEWIGLITPYNGASSYNQKFRGKATLTVDKSSSTAYMDLLSLTSEDSAVYFCARGGYDGRGFDY!I
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="112">
<INSDSeq>
<INSDSeq_length>2538</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2538</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg234">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcgctgcccgtgactgetttgttgettccattggegetectgettcacgecgetegecctcaggtgecagetgecagecagagtggecctgagetcgagaagectggegecagegttaagatatcettge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="113">
<INSDSeq>
<INSDSeq_length>845</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..845</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg236">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPELEKPGASVKISCKASGYSFTGYTMNWVKQSHGKSLEWIGLITPYNGASSYNQKFRGKATLTVDKSSSTAYMDLLSLTSEDSAVYFCARGGYDGRGFDY!I
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="114">
<INSDSeq>
<INSDSeq_length>2547</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2547</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg238">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>



</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggcgctgcccgtgactgetttgttgettccattggegetectgettcacgecgetegecctcaggtgcagetgecagecagagtggecctgagetcgagaagectggegecagegttaagatatettge:
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="115">
<INSDSeq>
<INSDSeq_length>848</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..848</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q240">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPQVQLQQSGPELEKPGASVKISCKASGYSFTGYTMNWVKQSHGKSLEWIGLITPYNGASSYNQKFRGKATLTVDKSSSTAYMDLLSLTSEDSAVYFCARGGYDGRGFDY!
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="116">
<INSDSeq>
<INSDSeq_length>2409</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2409</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q242">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggagaccctgctgggecctgetgatcctgtggetgecagetccagtgggtgtccagcaagecaggaggtgacccagatccctgecgecctgagegtgeccgagggegagaacctggtgetgaactgeaget
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="117">
<INSDSeq>
<INSDSeq_length>802</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..802</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q244">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>METLLGLLILWLQLQWVSSKQEVTQIPAALSVPEGENLVLNCSFTDSAIYNLQWFRQDPGKGLTSLLLIQSSQREQTSGRLNASLDKSSGRSTLYIAASQPGDSATYLCAVRPTSGGSYIPTFGRGTSL
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="118">
<INSDSeq>
<INSDSeq_length>2409</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..2409</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q246">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>



</INSDSeq_feature-table>
<INSDSeq_sequence>atggagaccctgctgggecctgetgatcctgtggetgecagetccagtgggtgtccagcaagecaggaggtgacccagatccctgecgecctgagegtgeccgagggegagaacctggtgetgaactgeaget
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="119">
<INSDSeq>
<INSDSeq_length>802</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..802</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q248">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>METLLGLLILWLQLQWVSSKQEVTQIPAALSVPEGENLVLNCSFTDSAIYNLQWFRQDPGKGLTSLLLIQSSQREQTSGRLNASLDKSSGRSTLYIAASQPGDSATYLCAVRPTSGGSYIPTFGRGTSL
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="120">
<INSDSeq>
<INSDSeq_length>1737</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1737</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g25@">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggaacatagcacgtttctctctggcctggtactggctacccttctctcgecaagtgagecccttcaagatacctatagaggaacttgaggacagagtgtttgtgaattgecaataccagecatcacatgg
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="121">
<INSDSeq>
<INSDSeq_length>578</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..578</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q@252">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MEHSTFLSGLVLATLLSQVSPFKIPIEELEDRVFVNCNTSITWVEGTVGTLLSDITRLDLGKRILDPRGIYRCNGTDIYKDKESTVQVHYRMCQSCVELDPATVAGIIVTDVIATLLLALGVFCFAGHE"
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="122">
<INSDSeq>
<INSDSeq_length>1845</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1845</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg254">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgcagtcgggcactcactggagagttctgggectctgectcttatcagttggtgtttgggggcaagatggtaatgaagaaatgggtggtattacacagacaccatataaagtctccatctctggaacc:



</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="123">
<INSDSeq>
<INSDSeq_length>614</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..614</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q256">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MQSGTHWRVLGLCLLSVGVWGQDGNEEMGGITQTPYKVSISGTTVILTCPQYPGSEILWQHNDKNIGGDEDDKNIGSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANFYLYLRARVCENCMEMDVMS
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="124">
<INSDSeq>
<INSDSeq_length>1770</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1770</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q258">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggaacaggggaagggcctggectgtcctcatcctggetatcattcttcttcaaggtactttggeccagtcaatcaaaggaaaccacttggttaaggtgtatgactatcaagaagatggttcggtactt
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="125">
<INSDSeq>
<INSDSeq_length>589</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..589</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q260">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MEQGKGLAVLILAIILLQGTLAQSIKGNHLVKVYDYQEDGSVLLTCDAEAKNITWFKDGKMIGFLTEDKKKWNLGSNAKDPRGMYQCKGSQNKSKPLQVYYRMCQNCIELNAATISGFLFAEIVSIFVL/
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="126">
<INSDSeq>
<INSDSeq_length>1716</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1716</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q262">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgaagtggaaggcgcttttcaccgecggccatcctgecaggcacagttgecgattacagaggcacagagetttggectgetggatcccaaactetgetacctgetggatggaatectettcatctatggt
</INSDSeq>
</SequenceData>



<SequenceData sequenceIDNumber="127">
<INSDSeq>
<INSDSeq_length>571</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..571</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q264">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MKWKALFTAATILQAQLPITEAQSFGLLDPKLCYLLDGILFIYGVILTALFLRVKFSRSADAPAYQQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQKDKMAEAYSEIGMK(
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="128">
<INSDSeq>
<INSDSeq_length>1929</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1929</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q266">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggccttaccagtgaccgecttgetectgecgetggecttgetgetccacgecgecaggecgagecagttccgggtgtegecgetggatcggacctggaacctgggegagacagtggagetgaagtge
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="129">
<INSDSeq>
<INSDSeq_length>642</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..642</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q268">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPSQFRVSPLDRTWNLGETVELKCQVLLSNPTSGCSWLFQPRGAAASPTFLLYLSQNKPKAAEGLDTQRFSGKRLGDTFVLTLSDFRRENEGCYFCSALSNSIMYFSHFVI
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="130">
<INSDSeq>
<INSDSeq_length>1854</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1854</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg270">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atgcggccgeggetgtggectcctettggecgegecagetgacagttctccatggecaactcagtcctccagecagacccctgeatacataaaggtgecaaaccaacaagatggtgatgetgtcctgegagget
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="131">
<INSDSeq>



<INSDSeq_length>617</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..617</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q272">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>MRPRLWLLLAAQLTVLHGNSVLQQTPAYIKVQTNKMVMLSCEAKISLSNMRIYWLRQRQAPSSDSHHEFLALWDSAKGTIHGEEVEQEKIAVFRDASRFILNLTSVKPEDSGIYFCMIVGSPELTFGKG™
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="132">
<INSDSeq>
<INSDSeq_length>9813</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..9813</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q274">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>gtcgacggatcgggagatctcccgatcccctatggtgcactctcagtacaatctgetctgatgecgecatagttaagecagtatctgetecctgettgtgtgttggaggtcgetgagtagtgegegageas
</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>1455</INSDSeq_length>
<INSDSeq_moltype>DNA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..1455</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>other DNA</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q281">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq_feature-table>
<INSDSeq_sequence>atggctcttcctgttacagccctectgettcccctggegetgetgttgecacgecgeccgecccgacatccagatgacccagactacctectetctgagtgetagectgggggaccgegtaaccatttceat
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="135">
<INSDSeq>
<INSDSeq_length>485</INSDSeq_length>
<INSDSeq_moltype>AA</INSDSeq_moltype>
<INSDSeq_division>PAT</INSDSeq_division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_key>source</INSDFeature_key>
<INSDFeature_location>1..485</INSDFeature_location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier_name>mol_type</INSDQualifier_name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="q283">
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier_value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>



</INSDSeq_feature-table>
<INSDSeq_sequence>MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITG!
</INSDSeq>
</SequenceData>
</ST26Sequencelisting>
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