w0 20207106619 A 1 | NI 0000 KOO0 0 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert N
A i > A
International Bureau = (10) International Publication Number
(43) International Publication Date ——’/ WO 2020/106619 A1
28 May 2020 (28.05.2020) WIPO | PCT

(51) International Patent Classification:
CO7K 14/725 (2006.01) AG61K 3819 (2006.01)
CO7K 14/525 (2006.01)

(74) Agent: SISTRUNK, Melissa; Norton Rose Fulbright US
LLP, 1301 McKinney, Suite 5100, Houston, 77010 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

(21) International Application Number:
PCT/US2019/062009

(22) International Filing Date:

18 November 2019 (18.11.2019)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

62/769,405 19 November 2018 (19.11.2018) US TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
giggijgi i? IJ\;i‘L/errnyb;(r) 1231(?1(%01'.12{)'128)18) gz (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

(71) Applicant: BOARD OF REGENTS, THE UNIVERSI- GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
TY OF TEXAS SYSTEM [US/US]; 210 West 7th Street, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
Austin, Texas 78701 (US). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(72) Inventors: REZVANI, Katy;, c/o UTM.D. Anderson

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Cancer Center, Stem Cell Transplantation & Cell Therapy,
1515 Holcombe Blvd., Unit # 0065, Houston, Texas 77030
(US). SHPALL, Elizabeth; c/o U.T.M.D. Anderson Can-
cer Center, Stem Cell Transplantation & Cell Therapy, 1515
Holcombe Blvd., Unit # 0065, Houston, Texas 77030 (US).

(54) Title: SUICIDE GENE

(57) Abstract: Embodiments of the disclosure encompass particular
TNF-alpha mutants that are nonsecretable and membrane bound, thereby
providing a target for inhibition in cells that express the mutants. In spe-
cific embodiments, the TNF-alpha mutants are utilized as a suicide gene
in cells employed for adoptive cell therapy for an individual, wherein
at a desired time the individual is provided one or more anti-TNF-alpha
antibodies that bind the membrane bound TNF-alpha and elicit comple-
ment-dependent cytotoxicity for the cells. The TNF-alpha mutant can al-
so be used as a way of tracking the transduced cells in vivo.

TNFa mutant: delValt and delProl12

(O440) ATI  BsmI (9551)
369) HindII1

EagI (7%)
SHL{1077)

R,

% e
\M\w\c\er W/?Q:}

BglT1 (1512
Age [1675)
PaeR7I -Xhol (1885)

AfeI (2511)
NruT (2506)
NeoI (2645)
Swal (2807)

hmﬁ
Ampr
GRS
M

T w8
ol

X

D1
‘%z

;O $
5 BE
<TB DAL

(6734) EsoR

BSWE (450
g1 (1)

NsiT (4124

MuT (£3%5]

KT (518)

RSrT1 (4732

FspAL 1801

NoohlTY (882)

(5307) BspET*
(5303) BspDI" - ClaI*
(5287) WfeT

wspr’ |

{1684) e
Tohbp

Mo H H e -2 1%

CAR19 Signaling cylokine
FIG. 2A

Suicice switch

[Continued on next page]



WO 2020/1066 19 A1 |10} 00 000000 0 0O

Published:
—  with international search report (Art. 21(3))
—  with sequence listing part of description (Rule 5.2(a))



WO 2020/106619 PCT/US2019/062009

SUICIDE GENE

[0001] The present application claims priority to U.S. Provisional Patent Application
Serial No. 62/769,405, filed November 19, 2018; U.S. Provisional Patent Application Serial No.
62/773,372, filed November 30, 2018; and U.S. Provisional Patent Application Serial No.
62/791,464, filed January 11, 2019, all of which applications are incorporated by reference

herein in their entirety.
SEQUENCE LISTING

[0001.1] The instant application contains a Sequence Listing which has been submitted
electronically in ASCII format and is hereby incorporated by reference in its entirety. Said

ASCII copy, created on November 13, 2019, is named UTFC_P1151WO_SL.txt and is 108,130

bytes in size.
TECHNICAL FIELD

[0002] Embodiments of the disclosure encompass at least the fields of cell biology,

molecular biology, immunology, cell therapy, and medicine.
BACKGROUND

[0003] Adoptive cell therapy with chimeric antigen receptor (CAR)-engineered and T-
cell receptor (TCR)-transduced T cells has been associated with reports of serious adverse events
such as cytokine release syndrome and neurotoxicity, as well as on-target/off tumor toxicities. As
increasing numbers of patients are treated with adoptive cell therapy, the incorporation of a
safety mechanism to allow selective deletion of the adoptively infused cells in the face of

toxicity is useful.

[0004] The present disclosure provides a solution for a long-felt need in the art of safety

mechanisms for cell therapies.
BRIEF SUMMARY

[0005] Embodiments of the present disclosure are directed to systems, methods, and
compositions related to cell therapy, including safety mechanisms to control cell therapy. In

particular embodiments, a unique suicide gene is utilized in conjunction with cell therapy of any
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kind to control its use and allow for controllable termination of the cell therapy at a desired event
and/or time. The suicide gene is employed in transduced cells for the purpose of eliciting death
for the transduced cells when needed. In specific embodiments, the suicide/depletion gene is a
tumor necrosis factor (TNF)-alpha mutant that is uncleavable by standard enzymes that cleave
TNF in nature, such as TNF-alpha-converting enzyme (also referred to as TACE). As such, the
TNF-alpha mutant is membrane-bound, inactive, and nonsecretable, in particular embodiments.
The TNF-alpha mutant of the disclosure is targetable by one or more agents that bind the mutant,
including at least an antibody, such that following binding of the agent(s) to the TNF-alpha
mutant on the surface of the cell, the cell dies. Embodiments of the disclosure allow the TNF-

alpha mutant to be utilized as a marker for cells that express it.

[0006] Embodiments of the disclosure include compositions comprising a transduced cell
comprising a nucleic acid that encodes one or more engineered nonsecretable tumor necrosis
factor (TNF)-alpha mutant polypeptides and a nucleic acid that encodes one or more therapeutic
gene products. In specific embodiments, the TNF-alpha mutant polypeptide comprises a deletion
with respect to SEQ ID NO:8 of the following: amino acid residue 1 and amino acid residue 12;
amino acid residue 1 and amino acid residue 13; amino acid residues 1-12; amino acid residues
1-13; or amino acid residues 1-14. The therapeutic gene product of the composition may or may
not be an engineered receptor, such as a T-cell receptor, a chimeric antigen receptor (CAR),
cytokine receptor, homing receptor, or chemokine receptor. Any of the engineered receptors
may or may not target an antigen, such as a cancer antigen. When the engineered receptor is a
CAR, the CAR may or may not comprises one or more costimulatory domains, such as CD28,

DAP12, or both.

[0007] In particular embodiments, the nucleic acid that encodes the TNF-alpha mutant
polypeptide and the nucleic acid that encodes the therapeutic gene product are the same nucleic
acid molecule, although the nucleic acid that encodes the TNF-alpha mutant polypeptide and the
nucleic acid that encodes the therapeutic gene product may be different nucleic acid molecules.
In any case, the nucleic acid molecule may be a vector, including a viral vector (retroviral vector,
lentiviral vector, adenoviral vector, or adeno-associated viral vector) or a non-viral vector, such

one that comprises a plasmid, lipid, transposon, or combination thereof.

[0008] The transduced cells of the composition of the disclosure may be an immune cell

or a stem cell, for example. Examples of an immune cell includes a T cell, a NK cell, NKT cell,
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INKT cell, B cell, regulatory T cell, monocyte, macrophage, dendritic cell, or mesenchymal
stromal cell. The cell may or may not express one or more exogenously provided cytokines,
such as IL-15, IL-12, IL-18, IL-21 or combination thereof. The cytokine may or may not be
encoded from the same vector as the TNF-alpha mutant gene. In specific cases, the cytokine is
expressed as a separate polypeptide molecule as the TNF-alpha mutant and as an engineered

receptor of the cell.

[0009] In particular embodiments of the disclosure, the TNF-alpha mutant polypeptide
comprises SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or SEQ ID NO:39. The TNF-alpha
mutant polypeptide may be encoded by a sequence that comprises SEQ ID NO:2, SEQ ID NO:4,
SEQ ID NO:6, or SEQ ID NO:38. In certain aspects, the TNF-alpha mutant polypeptide lacks
one or more further mutations that prevent binding of the TNF-alpha mutant polypeptide to a

TNF receptor.

[0010] Embodiments of the disclosure include methods of inducing death for a
transduced cell expressing at least an engineered nonsecretable TNF-alpha mutant polypeptide
and optionally expressing a therapeutic gene, such as an engineered receptor, the methods
comprising the step of providing an effective amount of at least one agent that binds the TNF-
alpha mutant on the transduced cell. An agent that binds TNF-alpha may be an antibody, small
molecule, polypeptide, nucleic acid, or combination thereof, for example. When the agent is an
antibody, the antibody may be of any kind, including at least a monoclonal antibody. In the
methods, the cell may further express an engineered receptor, including a T-cell receptor, a
chimeric antigen receptor (CAR), cytokine receptor, homing receptor, or chemokine receptor.
Any of the engineered receptors may bind a cancer or other antigen. In specific cases, the method
occurs in vivo in an individual with a medical condition and when the individual has been
provided a therapy for the medical condition that comprises a plurality of the transduced cells.
Although the medical condition may be of any kind, in specific cases the medical condition is
cancer. The agent may be provided to the individual upon onset of one or more adverse events
from the therapy or when an adverse event is suspected of occurring. The individual may exhibit
one or more symptoms of cytokine release syndrome, neurotoxicity, anaphylaxis/allergy, and/or
on-target/off tumor toxicity. In some cases, the individual has been provided, is provided, and/or
will be provided an additional therapy for the medical condition. In particular aspects of the

disclosure, the TNF-alpha mutant polypeptide lacks or comprises one or more further mutations
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that prevent binding of the TNF-alpha mutant polypeptide to a TNF receptor or prevents reverse

signaling.

[0011] Embodiments of the disclosure include methods of reducing the effects of
cytokine release syndrome in an individual that has received and/or who is receiving cell therapy
with cells that express a nonsecretable TNF-alpha mutant, comprising the step of providing an
effective amount of one or more agents that bind the mutant to cause in the individual (a)
elimination of at least some of the cells of the cell therapy; and (b) reduction in the level of

soluble TNF-alpha.

[0012] Embodiments of the disclosure include methods of reducing the risk of toxicity of
a cell therapy for an individual, comprising the step of modifying the cells of the cell therapy to
express a nonsecretable TNF-alpha mutant. The cell therapy may be for cancer, for example.

The cell therapy may comprise an engineered receptor that targets an antigen.

[0013] Specific embodiments include vectors comprising a sequence that encodes a
nonsecretable TNF-alpha mutant and that encodes an engineered receptor. The nonsecretable
TNF-alpha mutant and the engineered receptor may or may not be encoded from the vector as
separate polypeptides. In specific cases, sequence of the vector that encodes the nonsecretable
TNF-alpha mutant and sequence of the vector that encodes the engineered receptor are separated
on the vector by a 2A element or an IRES element. The vector may or may not further encode a
cytokine, such as IL-15, IL-12, IL-18, IL-2, IL-7, or IL-21. The cytokine may be expressed from

the vector as a separate polypeptide as the TNF-alpha mutant and the engineered receptor.

[0014] Embodiments of the disclosure include compositions of matter including a nucleic

acid sequence comprising SEQ ID NO:15 or SEQ ID NO:16.

[0015] It is specifically contemplated that any limitation discussed with respect to one
embodiment of the invention may apply to any other embodiment of the invention. Furthermore,
any composition of the invention may be used in any method of the invention, and any method of
the invention may be used to produce or to utilize any composition of the invention. Aspects of
an embodiment set forth in the Examples are also embodiments that may be implemented in the
context of embodiments discussed elsewhere in a different Example or elsewhere in the
application, such as in the Brief Summary, Detailed Description, Claims, and Brief Description

of Drawings.
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[0016] The foregoing has outlined rather broadly the features and technical advantages of
the present disclosure in order that the detailed description that follows may be better
understood. Additional features and advantages will be described hereinafter which form the
subject of the claims herein. It should be appreciated by those skilled in the art that the
conception and specific embodiments disclosed may be readily utilized as a basis for modifying
or designing other structures for carrying out the same purposes of the present designs. It should
also be realized by those skilled in the art that such equivalent constructions do not depart from
the spirit and scope as set forth in the appended claims. The novel features which are believed to
be characteristic of the designs disclosed herein, both as to the organization and method of
operation, together with further objects and advantages will be better understood from the
following description when considered in connection with the accompanying figures. It is to be
expressly understood, however, that each of the figures is provided for the purpose of illustration

and description only and is not intended as a definition of the limits of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] For a more complete understanding of the present disclosure, reference is now

made to the following descriptions taken in conjunction with the accompanying drawings.

[0018] FIG. 1 is one example of an experimental plan to mutagenize TNF-alpha in order
to ablate membrane cutting sites. Perez et al. (1990) reported that deletion in Valine at positions
1 and Proline at position 12 of the extracellular portion of TNF-alpha results in biologically
active but non-cleavable TNF-alpha. The underlined nucleotides in the left panel show the
deleted nucleotides during mutagenesis corresponding to positions 229-279 of nucleotide
sequence. The wild type primer TCGAGAAGATGATCTGACTGCCTGGGCCAGAGG is SEQ
ID NO:42, the Del VAL1 mutant primer TCG AGA AGA TGA TCT TGC CTG GGC CAG
AGG-3 1s SEQ ID NO:43, and the CP496 oligonucleotide TGA TCT TGC CTG is SEQ ID
NO:44. The wild type primer TAC AAC ATG GGC TACAGGCTTGTCACTCGGGGT is SEQ
ID NO:45, the Del PRO 12 mutant primer TAC AAC ATG GGC TAC CTT GTC ACT CGG
GGT is SEQ ID NO:46, and the CP498 oligonucleotide GGC TAC CTT GTC is SEQ ID NO:47.
The Perez et al. (1990) sequence
CAGGCAGTCAGATCATCTTCTCGAACCCCGAGTGACAAGCCTGTAGCC 1s SEQ ID
NO:48, and the sequence QAVRSSSRTPSDKPVA is SEQ ID NO:49.
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[0019] FIG. 2A illustrates one example of a vector that separately encodes a TNF-alpha
mutant (delVall and delProl12) and an example of a CD19-specific chimeric antigen receptor
(CAR) (left panel). The right panel illustrates an example of a vector configuration in which the
mutant TNF-alpha is encoded as a separate polypeptide from both the CAR molecule and a
cytokine. FIG. 2B illustrates one example of a vector that separately encodes a TNF-alpha
mutant (delVall3), an example of a CAR, and a cytokine. FIG. 2C illustrates one example of a
vector that separately encodes a TNF-alpha mutant (delVall and delVall3) and an example of a
CAR. FIG. 2D illustrates one example of a vector that separately encodes a TNF-alpha mutant
(where 13 aa spanning Val 1 to Val 13 have been deleted) and an example of a CAR. FIG. 2E
illustrates one example of a vector that separately encodes a TNF-alpha mutant (delAla-1 to
delVall3 where 14 aa spanning from Ala-1 to Vall3 have been deleted) and an example of a
CAR.

[0020] FIG. 3 shows that NK cells transduced with a vector having a construct separately
encoding both a TNF-alpha mutant and a CAR express both the CAR and TNF-alpha on their

surface.
[0021] FIG. 4A illustrates examples of TNF-alpha inhibitors.

[0022] FIG. 4B demonstrates that NK cells transduced with a vector having a construct
separately encoding both a TNF-alpha mutant and a CAR are targeted by TNF-alpha antagonists
and eliminated by complement-dependent cytotoxicity (CDC). Greater than 70% of NK cells
expressing mutant TNF-alpha are eliminated by CDC within 90 minutes of treatment with

infliximab.

[0023] FIG. 5A shows that NK cells transduced with a vector having a construct
separately encoding both a TNF-alpha mutant and a CAR produce more effector cytokines and
degranulate more efficiently than CAR19-NK cells in response to Raji targets. FIG. 5B shows
NK cells transduced with a vector having a construct separately encoding both a TNF-alpha

mutant and a CAR construct kill Raji targets efficiently.

[0024] FIG. 6 demonstrates that NK cells transduced with a vector that separately

expresses a CD19-specific CAR and a TNF-alpha mutant do not exhibit off-target activity.
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[0025] FIG. 7 demonstrates that NK cells transduced with a vector that separately
expresses a CD19-specific CAR and a TNF-alpha mutant do not exhibit off-target activity and do

not secrete TNF-alpha non-specifically.

[0026] FIG. 8 illustrates that TNF-alpha receptor binding sites for TNF receptors 1 and 2
vs. TNF-alpha antibodies infliximab and adalimumab are different. The sequence in the figure is

SEQ ID NO:50.

[0027] FIG. 9 provides a structure of TNF-alpha with noted domains. The sequences in
the figure are SEQ ID NOS 17, 54-59, 51, 18, and 18-21, respectively, in order of appearance.

[0028] FIG. 10 illustrates a TNFalpha mutation that combines a mutation in the casein
kinase I (CKI) consensus sequence in the cytoplasmic domain (underlined) with deletion of Ala-
3 and GIn -2 (in addition to deletion of Ala -1 through and including deletion of Vall3 that is not
depicted) in addition to six examples of additional mutations that interfere with binding to TNF
Receptor 1 and TNF Receptor 2 (such mutated sequences are double underlined). The nucleotide
sequence in the figure is SEQ ID NO:52, and the polypeptide sequence in the figure is SEQ ID
NO:53.

[0029] FIGS. 11A-11B demonstrate that antitumor activity of NK cells transduced with a
TNF-alpha mutant-CAR19-IL15 construct is superior to the iC9-CAR19-IL15 construct. In FIG.
11A, NSG mice with Raji tumor received 3 x 10e6 CAR cord blood NK cells transduced with
TNF-alpha mut-CAR19-IL15 construct or iC9-CAR19-IL15 construct. FIG. 11B demonstrates

percent survival over time.

DETAILED DESCRIPTION

[0030] The present disclosure incorporates by reference herein U.S. Provisional Patent
Application Serial No. 62/769,414, filed November 19, 2018; U.S. Provisional Patent
Application Serial No. 62/773,394, filed November 30, 2018; and U.S. Provisional Patent
Application Serial No. 62/791491, filed January 11, 2019.

[0031] As used herein the specification, "a" or "an" may mean one or more. As used
herein in the claim(s), when used in conjunction with the word "comprising”, the words "a" or
"an" may mean one or more than one. As used herein “another” may mean at least a second or

more. In specific embodiments, aspects of the disclosure may “consist essentially of” or “consist
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of”” one or more sequences of the disclosure, for example. Some embodiments of the invention
may consist of or consist essentially of one or more elements, method steps, and/or methods of
the disclosure. It is contemplated that any method or composition described herein can be
implemented with respect to any other method or composition described herein. The scope of
the present application is not intended to be limited to the particular embodiments of the process,
machine, manufacture, composition of matter, means, methods and steps described in the
specification. As used herein, the terms “or” and “and/or” are utilized to describe multiple
components in combination or exclusive of one another. For example, “x, y, and/or z” can refer

e, 99 1) IRl

to “x” alone, “y” alone, “z” alone, “x, y, and z,

EEINT3 EEINT3

(xand y) or z,” “x or (y and z),” or “x or y or
z.” It is specifically contemplated that x, y, or z may be specifically excluded from an

embodiment.

[0032] Throughout this application, the term “about” is used according to its plain and
ordinary meaning in the area of cell and molecular biology to indicate that a value includes the

standard deviation of error for the device or method being employed to determine the value.

[0033] The term “engineered” as used herein refers to an entity that is generated by the
hand of man, including a cell, nucleic acid, polypeptide, vector, and so forth. In at least some
cases, an engineered entity is synthetic and comprises elements that are not naturally present or

configured in the manner in which it is utilized in the disclosure.

b3

[0034] Reference throughout this specification to “one embodiment,” “an embodiment,”

EEINT3 b3 EEINT3

“a particular embodiment,” “a related embodiment,” “a certain embodiment,” “an additional
embodiment,” or “a further embodiment” or combinations thereof means that a particular feature,
structure or characteristic described in connection with the embodiment is included in at least
one embodiment of the present invention. Thus, the appearances of the foregoing phrases in
various places throughout this specification are not necessarily all referring to the same
embodiment. Furthermore, the particular features, structures, or characteristics may be

combined in any suitable manner in one or more embodiments.

1. [0035] General Embodiments
[0036] Embodiments of the present disclosure concern methods and compositions that
provide for a cell therapy to be terminated. The present disclosure provides both a marker
moiety and a suicide/depletion moiety for cell therapy, based on uncleavable mutants of the 26

kd TNF-alpha. The TNF-alpha mutants are uncleavable that leaves them membrane bound and
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nonsecretable. Cells expressing the uncleavable TNF-alpha mutants can be targeted for selective
deletion including, for example, using FDA-approved TNF-a antibodies currently in the clinic,
such as etanercept, infliximab, or adalilumab. The mutated TNF-alpha polypeptide may be co-
expressed with one or more therapeutic transgenes, such as a gene encoding a TCR or CAR. In
addition, the TNF-alpha mutant expressing cells have superior activity against the tumor target,

mediated by the biological activity of the membrane-bound TNF-alpha protein.

II.  [0037] TNF-alpha Mutants

[0038] The present disclosure encompasses mutants of TNF-alpha whose expression in
particular cells allows the mutant TNF to be targeted by an agent that binds the mutant, thereby
causing death for the particular TNF-alpha mutant-bearing cells. In particular embodiments, the
mutant TNF-alpha polypeptides are uncleavable and nonsecretable because of one or more
mutations, and such uncleavable and nonsecretable polypeptides render the mutant TNF-alpha to
be membrane bound. The association of the membrane bound TNF-alpha in the cell allows the
cell to be killed when the membrane bound TNF-alpha is targeted by an agent that binds it
directly or indirectly, including an inhibitor. In embodiments wherein the TNF-alpha inhibitor is
an antibody, the cell may die by complement-dependent cytotoxicity, and in embodiments
wherein the TNF-alpha inhibitor is not an antibody, the cell may die by another mechanism, such

as apoptosis.

[0039] Therefore, in specific embodiments of the mutant, the membrane cutting site(s)
are ablated, thereby retaining surface expression on the cell and endowing the ability of the cell
to be targeted for destruction. Thus, the disclosure contemplates mutant membrane-bound TNF-

alpha as a suicide gene for the selective deletion of transduced cells.

[0040] TNF-alpha has a 26kD transmembrane form and a 17 kD secretory component.
FIG. 1 herein (right panel from Perez et al. (1990)) illustrates some mutants encompassed by the
disclosure. In specific embodiments, examples of TNF-alpha mutants of the disclosure include
at least the following with respect to the 17 kD TNF: (1) deletion of Vall and deletion of
Prol12; (2) deletion of Vall3; (3) deletion of Vall and deletion of Vall3; (4) deletion of Vall
through and including Prol12 and also deletion of Vall3 (delete 13aa); (5) deletion of Ala -3
through to and including Val 13 (delete 16 aa); (6) deletion of Ala-1 through to and include
Vall3 (delete 14aa). In specific embodiments, a TNF-alpha mutant comprises deletion of the

respective amino acid at position -3,-2,-1,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, or a
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combination thereof. Specific combinations include deletions at positions -3 through and
including 13; -3 through and including 12; -3 through and including 11; -3 through and including
10; -3 through and including 9; -3 through and including 8; -3 through and including 7; -3
through and including 6; -3 through and including 5; -3 through and including 4; -3 through and
including 3; -3 through and including 2; -3 through and including 1; -3 through and including -1;
-3 through and including -2; -2 through and including 13; -2 through and including 12; -2
through and including 11; -2 through and including 10; -2 through and including 9; -2 through
and including 8; -2 through and including 7; -2 through and including 6; -2 through and
including 5; -2 through and including 4; -2 through and including 3; -2 through and including 2; -
2 through and including 1; -2 through and including -1; -1 through and including 13; -1 through
and including 12; -1 through and including 11; -1 through and including 10; -1 through and
including 9; -1 through and including 8; -1 through and including 7; -1 through and including 6; -
1 through and including 5; -1 through and including 4; -1 through and including 3; -1 through
and including 2; -1 through and including 1; 1 through and including 13; 1 through and including
12; 1 through and including 11; 1 through and including 10; 1 through and including 9; 1 through
and including 8; 1 through and including 7; 1 through and including 6; 1 through and including
5; 1 through and including 4; 1 through and including 3; 1 through and including 2; and so forth.

[0041] The TNF-alpha mutants may be generated by any suitable method, but in specific
embodiments they are generated by site-directed mutagenesis. In some cases, the TNF-alpha
mutants may have mutations other than those that render the protein uncleavable. In specific
cases, the TNF-alpha mutants may have 1, 2, 3, or more mutations other than the deletions at
Vall, Prol2, and/or Vall3 or the region there between. The mutations other than those that
render the mutants nonsecretable may be one or more of an amino acid substitution, deletion,
addition, inversion, and so forth. In cases wherein the additional mutation is an amino acid
substitution, the substitution may or may not be to a conservative amino acid, for example. In
some cases, 1, 2, 3, 4, 5, or more additional amino acids may be present on the N-terminal and/or
C-terminal ends of the protein. In some cases, a TNF-alpha mutant has (1) one or more
mutations that render the mutant nonsecretable; (2) one or more mutations that prevents outside-
in signaling for the mutant; and/or (3) one or more mutations that interfere with binding of the

mutant to TNF Receptor 1 and/or TNF Receptor 2 and render them inactive.

[0042] TNF-alpha mutant delVall delProl12 amino acid sequence
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[0043]

MSTESMIRDVELAEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLECLLHFGVIGPQREEFPRDLSLIS
PLAQARSSSRTPSDKVAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLEKGQGCPSTHV
LLTHTISRIAVSYQTKVNLLSAIKSPCORETPEGAEAKPWYEPIYLGGVEFQLEKGDRLSAEINRPDYLDFAESGQOVY

FGIIAL (SEQ ID NO:1)

[0044] TNF-alpha mutant- delVall del Prol12 nucleic acid sequence

[0045]

atgagcactgaaagcatgatccgggacgtggagctggccgaggaggcgctccccaagaa
gacaggggggccccagggctceccaggceggtgettgttectcagectettcectecttectgategtyg
gcaggcgccaccacgctcttctgectgectgecactttggagtgatcggceccccagagggaagagt
tccccagggacctcectcectctaatcagecctectggeccaggcaagatcatcttctcgaacceccgag
tgacaaggtagcccatgttgtagcaaaccctcaagctgaggggcagctccagtggectgaaccge
cgggccaatgceccecctectggeccaatggecgtggagctgagagataaccagectggtggtgecatcag
agggcctgtacctcatctactcecccaggtectettcaagggceccaaggectgeccectecaccecatgt
gctcctcacccacaccatcagceccgcecatcgecgtcectectaccagaccaaggtcaacctectetet
gccatcaagagcccctgccagagggagaccccagagggggctgaggccaagecctggtatgage
ccatctatctgggaggggtcttccagectggagaagggtgaccgactcagecgctgagatcaatcg
gcccgactatctcgactttgecgagtctgggcaggtctactttgggatcattgecctgtcg
(SEQ ID NO:2)

[0046] TNFa mutant- del Vall to Vall3 amino acid sequence (delete 13aa)

[0047]

MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGATTLFCLLHFGVIGPQ
REEFPRDLSLISPLAQAAHVVANPQAEGOQLOQWLNRRANALLANGVELRDNQLVVPSEGLYLIYS
QVLFKGQGCPSTHVLLTHTISRIAVSYQTKVNLLSAIKSPCOQRETPEGAEAKPWYEPIYLGGVE

QLEKGDRLSAEINRPDYLDFAESGQVYFGIIAL (SEQ ID NO:3)

[0048] TNFa mutant- del Vall to Prol12 delVall3 (delete 13 aa) nucleic acid sequence

[0049]

atgagcactgaaagcatgatccgggacgtggagctggecgaggaggcgcectecccaagaagacaggggyggcce
ccagggctccaggcggtgettgttcectcagectettcectecttectgatecgtggcaggegecaccacgetettetgece
tgctgcactttggagtgatcggcccccagagggaagagttccecccagggacctetetctaatcagecctetggeccayg
gcagcccatgttgtagcaaaccctcaagcectgaggggcagceteccagtggcectgaaccgecgggcecaatgecctectgge
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caatggcgtggagctgagagataaccagctggtggtgccatcagagggcectgtacctcatctactcecccaggtectcet
tcaagggccaaggctgcccctceccacccatgtgetectcacccacaccatcagecgcategecgtetectaccagacce
aaggtcaacctcctectcectgcecatcaagagceccecctgceccagagggagaccccagagggggctgaggceccaagececctggta
tgagcccatctatctgggaggggtcttccagetggagaagggtgaccgactcagegcetgagatcaatcggeccgact

atctcgactttgecgagtetgggecaggtetactttgggatcattgecetgteg (SEQ ID NO:4)
[0050] TNF-alpha delVall delVall3 amino acid sequence

[0051]

MSTESMIRDVELAEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLECLLHFGVIGPQREEFPRDLSLIS
PLAQARSSSRTPSDKPAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLEKGQGCPSTHV
LLTHTISRIAVSYQTKVNLLSAIKSPCORETPEGAEAKPWYEPIYLGGVEFQLEKGDRLSAEINRPDYLDFAESGQOVY

rGcrial (SEQ ID NO:5)
[0052] TNF-alpha delVall delVall3 nucleic acid sequence

[0053]

atgagcactgaaagcatgatccgggacgtggagctggccgaggaggcgctccccaagaa
gacaggggggccccagggctceccaggceggtgettgttectcagectettcectecttectgategtyg
gcaggcgccaccacgctcttctgectgectgecactttggagtgatcggceccccagagggaagagt
tccccagggacctcectcectctaatcagecctectggeccaggcaagatcatcttctcgaacceccgag
tgacaagcctgcccatgttgtagcaaaccctcaagectgaggggcagctccagtggectgaaccge
cgggccaatgceccecctectggeccaatggecgtggagctgagagataaccagectggtggtgecatcag
agggcctgtacctcatctactcecccaggtectettcaagggceccaaggectgeccectecaccecatgt
gctcctcacccacaccatcagceccgcecatcgecgtcectectaccagaccaaggtcaacctectetet
gccatcaagagcccctgccagagggagaccccagagggggctgaggccaagecctggtatgage
ccatctatctgggaggggtcttccagectggagaagggtgaccgactcagecgctgagatcaatcg
gcccgactatctcgactttgecgagtctgggcaggtctactttgggatcattgecctgtcg
(SEQ ID NO:6)

[0054] TNF-alpha delAla -3 to Val 13 nucleic acid sequence

[0055]

TCGAGTCGAGATGAGCACTGAAAGCATGATCCGGGACGTGGAGCTGGCCGAGGAGGCGCTCCCCAAGAAGA
CAGGGGGGCCCCAGGGCTCCAGGCGGTGCTTGTTICCTCAGCCTCTICTICCTTCCTGATCGTGGCAGGCGCCACCACG
CTCTICTGCCTGCTGCACTTTGGAGTGATCGGCCCCCAGAGGGAAGAGTTCCCCAGGGACCTICTCTCTAATCAGCCC
TCTGCAGGCAGCCCATGTTGTAGCAAACCCTCAAGCTGAGGGGCAGCTCCAGTGGCTGAACCGCCGGGCCAATGCCC
TCCTGGCCAATGGCGTGGAGCTGAGAGATAACCAGCTGCTIGGTGCCATCAGAGGGCCTGTACCTCATCTACTCCCAG
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GTCCICTTCAAGGGCCAAGGCTGCCCCTICCACCCATGTGCTCCTCACCCACACCATCAGCCGCATCGCCGTCTCCTA
CCAGACCAAGGTCAACCTCCICTCTGCCATCAAGAGCCCCTGCCAGAGGGAGACCCCAGAGGGGGCTGAGGCCAAGC
CCTIGGTATGAGCCCATCTATCTIGGGAGGGGTICTTICCAGCTGCGAGAAGGGTGACCCACTCAGCGCTGAGATCAATCGS

CCCGACTATCTCgACTTTGCCGAGTCTGGGCAGGTCTACTTTGGGATCATTGCCCTGTCSTCG  (SEQ ID

NO:38)

[0056] TNF-alpha del Ala -3 and del of Val 1 through to and including Val 13 amino
acid sequence (del -3 and del of 1-13 (but not deletion of -2 and -1)):

[0057]

MSTESMIRDVELAEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLECLLHFGVIGPQREEFPRDLSLIS
PLOAAHVVANPQAEGOLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLEFKGQGCPSTHVLLTHTISRIAVS

YOTKVNLLSAIKSPCORETPEGAEAKPWYEPIYLGGVEFQLEKGDRLSAEINRPDYLDFAESGOQVYFGIIAL (SE(z

ID NO:39)

[0058] TNF-alpha mutant with del Ala-3 to Vall3 nucleic acid sequence in addition to an
example of a CIK motif mutation that prevents outside-in signaling and other mutations that

interfere with TNFalpha binding to TNF Receptor 1 and TNF Receptor 2 (see FIG. 10)

[0059]

ATGAGCACTGAAATGCATCCCGGAAGGGGGTCCTGGCACGAGGAGGCGCTCCCCAAGAAGACAGGGGGGEC
CCAGGGCTCCAGGCGGTGCTTGTTCCTCAGCCICTTICTCCTTCCTGATCGTGGCAGGCGCCACCACGCTICTTCTICC
TGCTGCACTTTGGAGTGATCGGCCCCCAGAGGGCAAGAGTTCCCCAGGGACCTCTCICTAATCAGCCCTCTGGCCCAT
GTTGTAGCAAACCCTCAAGCTGAGGGGCAGCTCCAGTGGCTGAACCGCCGGGCCAATGCCCTICCTGGCCAATGGCGT
GGAGCTGAGAGATAACCAGCTGGTGGTGCCATCAGAGGGCCTGTACCTCATCTACTCCCAGGICCICTICAAGGGLC
AAGGCTGCCCCTCCACCCATGTGCTCCTCACCCACACCATCAGCCGCATCGCCGTICTICCCACCAGACCAAGGTCAAC
CTCCICTTCGCCATCAAGAGCCCCTGCCAGAGGGAGACCCCAGAGGGGGCTGAGGCCAAGCCCTGGTATGAGCCCAT
CTATCTGGGAGGGGICTTCCAGCTGGAGAAGGCTGACCCACTCATCGCTGAGATCAATCGGCCCGACTATCICTACT

TTGCCGAGTATGGGCAGGTCTACTTTGGGATCATTGCCCTGTCG (SEQ ID NO:40)

[0060] TNF-alpha mutant with del Ala-3 to Vall3 amino acid sequence encoded by SEQ
ID NO:40

[0061]

MSTEMHPGRGSWHEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLFFLLHFGVIGPQREEFPRDLSLIS
PLAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAVSHQ

TKVNLLFAIKSPCORETPEGAEAKPWYEPIYLGGVFQLEKGDRLIAEINRPDYLYFAEYGQVYFGIIALS (SE(z

ID NO:41)
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[0062] In specific embodiments, a TNF-alpha mutant may comprise deletion of Ala-3 to
Vall3 but not also comprise a CIK motif mutation and a mutation that interferes with binding to

TNF Receptor 1 and/or TNF Receptor 2.
[0063] For reference, TNF Wild type, 26 kD, version amino acid sequence

[0064]

MSTESMIRDVELAEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLECLLHFGVIGPQREEFPRDLSLIS
PLAQAVRSSSRTPSDKPVAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLEFKGQGCPST
HVLLTHTISRIAVSYQTKVNLLSAIKSPCORETPEGAEAKPWYEPIYLGGVEFQLEKGDRLSAEINRPDYLDFAESGO

vyFGIIAL (SEQ ID NO:7)
[0065] For reference, TNF Wild type, 17 kD version, amino acid sequence

[0066]

VRSSSRTPSDKPVAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLEKGQGCPS
THVLLTHTISRIAVSYQTKVNLLSAIKSPCORETPEGAEAKPWYEPIYLGGVEFQLEKGDRLSAEINRPDYLDFAESG

ovyrcIIaL (SEQ ID NO:8)

[0067] TNF-alpha mutants lacking intracellular TNF signaling or TNF-receptor binding

capability

[0068] These mutants have mutations in the cytoplasmic signaling domain and/or in the
TNF-receptor binding regions and therefore do not exert any biological activity as they lack
reverse signaling capability and/or the ability to bind TNF-receptors, respectively. This allows
for the TNF-alpha in the construct to be a target for TNF inhibitors, while exerting no biological

activity.

[0069] In some embodiments of the disclosure, TNF-alpha mutants lack part or all of the
intracytoplasmic domain of TNF-alpha such that the TNF-alpha mutant is unable to exert
intracellular signaling (reverse signaling). The nonsecretable TNF-alpha mutants may or may

not also be mutated to lack part or all of the intracytoplasmic domain.

[0070] FIG. 9 provides some structure of TNF-alpha. As illustrated in FIG. 9, the
intracytoplasmic domain comprises MSTESMIRDVELAEEALPKKTGGPQGSRRCLFL (SEQ
ID NO:17). The casein kinase I (CKI) site is STES (SEQ ID NO:18). The transmembrane
domain is FSFLIVAGATTLFCLLHFGVI (SEQ ID NO:19). The SPPL2b cut site is SL/LI.
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The linker comprises GPQREEFPRDLSLISPLAQA (SEQ ID NO:20). The TACE cute site is
VRSSSRTPSDKPV (SEQ ID NO:21). P0O1375 refers to the UniProt number of the protein. The
sequence in FIG. 9 refers to only part of the TNF protein.

[0071] Specific examples of TNF-alpha mutant for the CKI motif (mutated sequence

underlined) for nucleic acid and amino acid, respectively, is as follows:

[0072]

atgagcactgaaaTGCATCCCGCAAGGGGGTCCTGCGCACgaggaggcgctceccaagaagacaggggggec

ccagggctccaggcggtgettgttcectcagectettcectecttectgatecgtggcaggegecaccacgetettetgece
tgctgcactttggagtgatcggcccccagagggaagagttccecccagggacctetetctaatcagecctetggeccayg
gcagcccatgttgtagcaaaccctcaagcectgaggggcagceteccagtggcectgaaccgecgggcecaatgecctectgge
caatggcgtggagctgagagataaccagctggtggtgccatcagagggcectgtacctcatctactcecccaggtectcet
tcaagggccaaggctgcccctceccacccatgtgetectcacccacaccatcagecgcategecgtetectaccagacce
aaggtcaacctcctectcectgcecatcaagagceccecctgceccagagggagaccccagagggggctgaggceccaagececctggta
tgagcccatctatctgggaggggtcttccagetggagaagggtgaccgactcagegcetgagatcaatcggeccgact

atctcgactttgecgagtetgggecaggtctactttgggatecattgecctgeg (SEQ ID NO:22)

[0073]

MSTEMHPGRGSWHEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLECLLHFGVIGPQREEFPRDLSLIS
PLAQAVRSSSRTPSDKPVAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLEFKGQGCPST
HVLLTHTISRIAVSYQTKVNLLSAIKSPCORETPEGAEAKPWYEPIYLGGVEFQLEKGDRLSAEINRPDYLDFAESGO

vyFGIIAL (SEQ ID NO:23)

[0074] One example of a TNF-alpha mutant having a mutation at M-71K in the
intracytoplasmic sequence and another mutation at Y87H (mutated sequences underlined) for

nucleic acid and amino acid, respectively, is as follows:

[0075]

atgagcactgaaagcaAgatccgggacgtggagctggccgaggaggcgetccccaagaagacaggggggcec
ccagggctccaggcggtgettgttcectcagectettcectecttectgatecgtggcaggegecaccacgetettetgece
tgctgcactttggagtgatcggcccccagagggaagagttccecccagggacctetetctaatcagecctetggeccayg
gcagcccatgttgtagcaaaccctcaagcectgaggggcagceteccagtggcectgaaccgecgggcecaatgecctectgge
caatggcgtggagctgagagataaccagctggtggtgccatcagagggcectgtacctcatctactcecccaggtectcet
tcaagggccaaggctgeccctcecacccatgtgetectcacccacaccatcagecgeategecgtetecCaccagacce
aaggtcaacctcctectcectgcecatcaagagceccecctgceccagagggagaccccagagggggctgaggceccaagececctggta
tgagcccatctatctgggaggggtcttccagetggagaagggtgaccgactcagegcetgagatcaatcggeccgact

atctcgactttgecgagtetgggecaggtetactttgggatcattgecctagteg (SEQ ID NO:24)
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[0076]
MSTESKIRDVELAEEALPKKTGGPOGSRRCLFLSLFSFLIVAGATTLFCLLHFGVIGPQREEFPRDLSLIS
PLAQAAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAV

SEQTKVNLLSAIKSPCQRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINRPDYLDFAESGQVYFGIIAL(SEK)

ID NO:25)

[0077] One example of a TNF-alpha mutant having a mutation at S95F and C-28F

(mutated sequences underlined) for nucleic acid and amino acid, respectively, is as follows:

[0078]

atgagcactgaaagcatgatccgggacgtggagctggecgaggaggcgcectecccaagaagacaggggyggcce
ccagggctceccaggceggtgcttgttcectcagectettetecttectgategtggcaggecgecaccacgcetettetTec
tgctgcactttggagtgatcggcccccagagggaagagttccecccagggacctetetctaatcagecctetggeccayg
gcagcccatgttgtagcaaaccctcaagcectgaggggcagceteccagtggcectgaaccgecgggcecaatgecctectgge
caatggcgtggagctgagagataaccagctggtggtgccatcagagggcectgtacctcatctactcecccaggtectcet
tcaagggccaaggctgcccctceccacccatgtgetectcacccacaccatcagecgcategecgtetectaccagacce
aaggtcaacctcectctICgccatcaagageccctgecagagggagaccccagagggggcetgaggecaagecctggta
tgagcccatctatctgggaggggtcttccagetggagaagggtgaccgactcagegcetgagatcaatcggeccgact

atctcgactttgecgagtetgggecaggtctactttgggatcattgecctgteg (SEQ ID NO:26)

[0079]
MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLESFLIVAGATTLFFLLHFGVIGPQREEFPRDLSLIS
PLAQAAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAV

SYQTKVNLLEAIKSPCQRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINRPDYLDFAESGQVYFGIIAL(SEK)

ID NO:27)

[0080] One example of a TNF-alpha mutant having a mutation at S1331 and S147Y

(mutated sequences underlined) for nucleic acid and amino acid, respectively, is as follows:

[0081]

atgagcactgaaagcatgatccgggacgtggagctggceccgaggaggcegcteccccaagaagacagggggygcce
ccagggctccaggcggtgettgttcectcagectettcectecttectgatecgtggcaggegecaccacgetettetgece
tgctgcactttggagtgatcggcccccagagggaagagttccecccagggacctetetctaatcagecctetggeccayg
gcagcccatgttgtagcaaaccctcaagcectgaggggcagceteccagtggcectgaaccgecgggcecaatgecctectgge
caatggcgtggagctgagagataaccagctggtggtgccatcagagggcectgtacctcatctactcecccaggtectcet
tcaagggccaaggctgcccctceccacccatgtgetectcacccacaccatcagecgcategecgtetectaccagacce
aaggtcaacctcctectcectgcecatcaagagceccecctgceccagagggagaccccagagggggctgaggceccaagececctggta
tgagcccatctatctgggaggggtcettccagetggagaagggtgaccgactcalcecgetgagatcaatcecggeccgact

atctcgactttgeccgagtAtgggcaggtctactttgggatcattgecctgteg (SEQ ID NO:28)
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[0082]
MSTESMIRDVELAEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLECLLHFGVIGPQREEFPRDLSLIS
PLAQAAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAV

SYQTKVNLLSAIKSPCORETPEGAEAKPWYEP IYLGGVFQLEKGDRLIAEINRPDYLDFAEYGOVYFGIIAL (SE(z

ID NO:29)

[0083] One example of a TNF-alpha mutant having a mutation at Asp143Tyr and a
deletion of Ala at position -1 (mutated sequence underlined and deleted sequence shown by

strikethrough) for nucleic acid and amino acid, respectively, is as follows:

[0084]

atgagcactgaaagcatgatccgggacgtggagctggecgaggaggcgcectecccaagaagacaggggyggcce
ccagggctccaggcggtgettgttcectcagectettcectecttectgatecgtggcaggegecaccacgetettetgece
tgctgcactttggagtgatcggcccccagagggaagagttccecccagggacctetetctaatcagecctetggeecag
gcagcccatgttgtagcaaaccctcaagcectgaggggcagceteccagtggcectgaaccgecgggcecaatgecctectgge
caatggcgtggagctgagagataaccagctggtggtgccatcagagggcectgtacctcatctactcecccaggtectcet
tcaagggccaaggctgcccctceccacccatgtgetectcacccacaccatcagecgcategecgtetectaccagacce
aaggtcaacctcctectcectgcecatcaagagceccecctgceccagagggagaccccagagggggctgaggceccaagececctggta
tgagcccatctatctgggaggggtcttccagetggagaagggtgaccgactcagegcetgagatcaatcggeccgact

atctcTactttgecgagtetgggcaggtctactttgggatcattgecctgteg (SEQ ID NO:30)

[0085]
MSTESMIRDVELAEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLECLLHFGVIGPQREEFPRDLSLIS
PLAQAAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAV

SYQTKVNLLSAIKSPCQRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINRPDYLXFAESGQVYFGIIAL(SEK)

ID NO:31)

[0086] Versions of SEQ ID NO:30 and SEQ ID NO:31 that lack the deleted sequences

are as follows, respectively (with the mutated sequence still underlined).

[0087]

atgagcactgaaagcatgatccgggacgtggagctggceccgaggaggcegcteccccaagaagacagggggygcce
ccagggctccaggcggtgettgttcectcagectettcectecttectgatecgtggcaggegecaccacgetettetgece
tgctgcactttggagtgatcggcccccagagggaagagttceccccagggacctetetctaatcagecctetgecaggea
gcccatgttgtagcaaaccctcaagcectgaggggcagectceccagtggectgaaccgecgggcecaatgecctectggceccaa
tggcgtggagctgagagataaccagctggtggtgccatcagagggectgtacctcatctactcecccaggtectcecttca
agggccaaggctgcecccectcecacccatgtgcectectcacccacaccatcagecgecatcecgecgtcectectaccagaccaag

gtcaacctcctctcectgeccatcaagageccctgceccagagggagaccccagagggggcetgaggcecaagececctggtatga
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gcccatctatctgggaggggtcecttccagetggagaagggtgaccgactcagecgetgagatcaatcecggeccgactate

tcTactttgccgagtetgggcaggtcetactttgggatcattgecctgteg (SEQ ID NO:32)

[0088]

MSTESMIRDVELAEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLECLLHFGVIGPQREEFPRDLSLIS
PLAQAHVVANPQAEGOLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLEFKGQGCPSTHVLLTHTISRIAVS

YOQTKVNLLSAIKSPCORETPEGAEAKPWYEP IYLGGVEFQLEKGDRLSAEINRPDYLYFAESGOVYFGIIAL (SE(z

ID NO:33)

[0089] One example of a TNF-alpha mutant having a combination of the CIK motif

mutation and the above-referenced mutations are as follows, with the mutations underlined:

[0090]

ATGCTCGAGtcgagatgagcactgaaaTGCATCCCGCGAAGGGGGTCCTGGCACgaggaggcgctececcaag

aagacaggggggccccagggctceccaggeggtgcettgttectcagectettetecttectgatecgtggcaggecgeccac
cacgctcttcectTcctgcectgecactttggagtgatcecggecccccagagggaagagttecccagggacctcectetctaatcea
gccecctetggecageccatgttgtagcaaaccctcaagectgaggggcagcectceccagtggetgaaccgecgggceccaatgece
ctccectggeccaatggcecgtggagectgagagataaccagetggtggtgcecatcagagggectgtacctcatctactceccca
ggtcctcettcaagggcecaaggetgecectcecacccatgtgetectcacecacaccatcagecgecategecgteteclC
accagaccaaggtcaacctcectcectTCgccatcaagagceccectgecagagggagaccccagagggggctgaggccaag

ccectggtatgageccatctatcectgggaggggtecttceccagetggagaagggtgaccgactcalcecgetgagatcaateg

gcccgactatctceTactttgecgagtAtgggecaggtetactttgggatcattgecctgteg (SEQ ID NO:34)

[0091]
MSTEMHPGRGSWHEEALPKKTGGPOGSRRCLFLSLFSFLIVAGATTLFFLLHFGVIGPQREEFPRDLSLIS
PLAQAHVVANPQAEGOLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLEFKGQGCPSTHVLLTHTISRIAVS

EQTKVNLLEAIKSPCQRETPEGAEAKPWYEPIYLGGVFQLEKGDRLEAEINRPDYLXFAEXGQVYFGIIAL(SEK)

ID NO:35)

III.  [0092] Therapeutic Gene(s)

[0093] In some cases, cells expressing the TNF-alpha mutant(s) may also express one or
more therapeutic genes. In cases where more than one therapeutic gene is employed, the
therapeutic genes may or may not be of the same type of molecule. For example, in addition to
the TNF-alpha mutant, a single cell may also express an engineered receptor, a cytokine,
cytokine receptor, homing receptor, chemokine receptor, or a combination thereof.

Encompassed herein are therapeutic gene nucleic acids; therapeutic gene products, including
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polypeptides; vectors comprising the therapeutic gene nucleic acid; and cells harboring any

thereof.

[0094] In particular embodiments, the mutant is co-expressed with at least one
therapeutic gene, including a therapeutic transgene. The therapeutic transgene may be of any
kind, but in specific embodiments it encodes an engineered receptor. Examples of engineered
receptors include at least a T-cell receptor, chimeric antigen receptor (CAR), chemokine
receptor, cytokine receptor, homing receptor, or a combination thereof. Any engineered receptor
may target any particular ligand, such as an antigen, including a cancer antigen (such as a tumor
antigen). The cancer antigens may be of any kind, including those associated with a particular

cancer to be treated and that is desired to be targeted for specific elimination of the cancer.

[0095] In cases wherein the therapeutic gene product is an engineered receptor, the
receptor comprises an antigen binding domain that may target any antigen, such as a tumor
antigen. The antigen binding domain may comprise an scFv, for example. Antigenic molecules
may come from infectious agents, auto-/self-antigens, tumor-/cancer-associated antigens, or
tumor neoantigens, for example. Examples of antigens that may be targeted include but are not
limited to antigens expressed on B-cells; antigens expressed on carcinomas, sarcomas,
lymphomas, leukemia, germ cell tumors, and blastomas; antigens expressed on various immune
cells; and antigens expressed on cells associated with various hematologic diseases, autoimmune
diseases, and/or inflammatory diseases. Examples of specific antigens to target include CD19,
CDs, CD99, CD33, CLL1, CD123, 4-1BB, 5T4, adenocarcinoma antigen, alpha-fetoprotein,
BAFF, B-lymphoma cell, C242 antigen, CA-125, carbonic anhydrase 9 (CA-1X), C-MET,
CCR4, CD152, CD20, CD200, CD22, CD221, CD23 (IgE receptor), CD28, CD30 (TNFRSFS),
CD33, CD4, CD40, CD44 v6, CD51, CD52, CD56, CD74, CD80, CEA, CNTO888, CTLA-4,
DRS, EGFR, EpCAM, CD3, FAP, fibronectin extra domain-B, folate receptor 1, GD2, GD3
ganglioside, glycoprotein 75, GPNMB, HER2/neu, HGF, human scatter factor receptor kinase,
IGF-1 receptor, IGF-1, IgG1, L1-CAM, IL-13, IL-6, insulin-like growth factor I receptor,
integrin-a5B 1, integrinavf3, MORADb-009, MS4A 1, MUC1, mucin CanAg, N-
glycolylneuraminic acid, NPC-1C, PDGF-R .alpha., PDL192, phosphatidylserine, prostatic
carcinoma cells, RANKL, RON, ROR1, SCH 900105, SDC1, SLAMF7, TAG-72, tenascin C,
TGF B2, TGF-B, TRAIL-R1, TRAIL-R2, tumor antigen CTAA16.88, VEGF-A, VEGFR-1,
VEGFR?2, vimentin, and combinations thereof. Any antigen receptor that may be utilized in

methods and compositions of the disclosure may target any one of the above-referenced antigens,
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or one or more others, and such an antigen receptor may be a CAR or a TCR. The same cells for

therapy may utilize both a CAR and a TCR, in specific embodiments.

[0096] In cases wherein the therapeutic gene encodes a CAR, the CAR may be first
generation, second generation, or third or subsequent generation, for example. The CAR may or
may not be bispecific to two or more different antigens. The CAR may comprise one or more
co-stimulatory domains. Each co-stimulatory domain may comprise the costimulatory domain of
any one or more of, for example, members of the TNFR superfamily, CD28, CD137 (4-1BB),
CD134 (0X40), Dap10, DAP12, CD27, CD2, CD5, ICAM-1, LFA-1 (CD11a/CD18), Lck,
TNFR-I, TNFR-II, Fas, CD30, CD40 or combinations thereof, for example. In specific
embodiments, the CAR comprises CD3zeta. In certain embodiments, the CAR lacks one or

more specific costimulatory domains; for example, the CAR may lack 4-1BB.

[0097] In a specific embodiment, the CAR comprises at least DAP12 as a costimulatory
domain, and in certain aspects the CAR polypeptide comprises a particular DAP12 amino acid

sequence or 1s encoded by a particular DAP12 nucleic acid sequence. Examples are as follows:
[0098] DAP12 amino acid sequence

[0099]
MGGLEPCSRLLLLPLLLAVSGLRPVQAQAQSDCSCSTVSPGVLAGIVMGDLVLTVLIALAVYEFLGRLVPRG

RGAAEAATRKQRITETESPYQELQGQORSDVYSDLNTQRPYYK (SEQ ID NO:9)
[0100] DAP12 nucleic acid sequence

[0101]

ATGGGGGGACTTGAACCCTGCAGCAGGCTCCTGCTICCTGCCICTCCTIGCTGGCTGTAAGTGGTICTCCGTICC
TGTCCAGGCCCAGGCCCAGAGCGATTGCAGTTIGCTCTACGGTGAGCCCGGGCGETGCTGGCAGGGATCGTGATGGGAG
ACCTGGTIGCTGACAGTGCTCATTGCCCTIGGCCGTIGTACTTCCTGGGCCGGCTGGTCCCTCGGGGGCGAGGGGLCTGCG
GAGGCAGCGACCCGGAAACAGCGTATCACTGAGACCGAGTCGCCTTATCAGGAGCTCCAGGGTCAGAGGTCGGATGT

CTACAGCGACCTCAACACACAGAGGCCGTATTACAAATGA (SEQ ID NO:10)

[0102] In a specific embodiment, the CAR comprises at least CD28 as a costimulatory
domain, and in certain aspects the CAR polypeptide comprises a particular CD28 amino acid

sequence or 1s encoded by a particular CD28 nucleic acid sequence. Examples are as follows:

[0103] CD28 amino acid sequence
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[0104]

KEWVLVVVGGVLACYSLLVTIVAFIIFWVRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDEFAAYRSRV
KESRSADAPAYQQOGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPOQEGLYNELQKDKMAEAY SEIGMKGE

RRRGKGHDGLYQGLSTATKDTYDALHMQALPPRG (SEQ ID NO:11)
[0105] CD28 nucleic acid sequence

[0106]

ATTTTGGGTIGCTIGGTIGGTIGCTITGCTGGAGTCCTIGGCTTGCTATAGCTTGCTAGTAACAG
TGGCCTTTATTATTTTCTGGGTGAGGAGTAAGAGGAGCAGGCTCCTGCACAGTGACTACATGAA
CATGACTCCCCGCCGCCCCGGGCCCACCCGCAAGCATTACCAGCCCTATGCCCCACCACGCGAC

TTCGCAGCCTATCGCTCACGCG (SEQ ID NO:12)

[0107] In particular embodiments, the CAR polypeptide comprises an extracellular
spacer domain that links the antigen binding domain and the transmembrane domain.
Extracellular spacer domains may include, but are not limited to, Fc fragments of antibodies or
fragments or derivatives thereof, hinge regions of antibodies or fragments or derivatives thereof,
CH2 regions of antibodies, CH3 regions antibodies, artificial spacer sequences or combinations
thereof. Examples of extracellular spacer domains include but are not limited to CD8-alpha
hinge, artificial spacers made of polypeptides such as Gly3, or CH1, CH3 domains of IgGs (such
as human IgG1 or IgG4). In specific cases, the extracellular spacer domain may comprise (i) a
hinge, CH2 and CH3 regions of IgG4, (ii) a hinge region of IgG4, (iii) a hinge and CH2 of IgG4,
(iv) a hinge region of CD8-alpha, (v) a hinge, CH2 and CH3 regions of IgG1, (vi) a hinge region
of IgG1 or (vi) a hinge and CH2 of IgG1 or a combination thereof.

[0108] In specific embodiments, the hinge is from IgG1 and in certain aspects the CAR
polypeptide comprises a particular IgG1 hinge amino acid sequence or is encoded by a particular

IgG1 hinge nucleic acid sequence. Examples are as follows:
[0109] IgG1 hinge amino acid sequence

[0110]

SYVIVSSQDPAEPKSPDKTHTCPPCPAPELLGGPSVELEPPKPKDTLMISRTPEVICVVVDVSHEDPEVKE
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSEFEFLYSKLTVDKSRWOQQGNVESCSVMH

EALHNHYTQKSLSLSPGKKDPK (SEQ ID NO:13)
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[0111] IgG1 hinge nucleic acid sequence

[0112]

GTACGICACTGICTICTITCACAGGATCCCGCCGAGCCCAAATCTCCTGACAAAACTCACACATGCCCACCGT
GCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTICTICCICTTCCCCCCAAAACCCAAGGACACCCTCATGATCTICC
CGGACCCCTIGAGGTCACATGCGTGGTGGTGGACGTCGAGCCACGAAGACCCTGAGGCTCAAGTTICAACTGGTACGTGGA
CGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGIGGTICAGLCGTICC
TCACCGTCCTGCACCAGGACTGGCTIGAATGGCAAGCAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGLCCCCC
ATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA
GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTIGGAGTGGGAGA
GCAATGGGCAACCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTITCTITCCTCTACAGC
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTICTICTCATGCTCCGTGATGCATGAGGCTCTGCACAA

CCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAAAAAGATC (SEQ ID NO:14)

IV. [0113] Vectors

[0114] The TNF-alpha mutant(s) may be delivered to the recipient cell by any suitable
vector, including by a viral vector or by a non-viral vector. Examples of viral vectors include at
least retroviral, lentiviral, adenoviral, or adeno-associated viral vectors. Examples of non-viral

vectors include at least plasmids, transposons, lipids, nanoparticles, and so forth.

[0115] In cases wherein the cell is transduced with a vector encoding the TNF-alpha
mutant and also requires transduction of another gene into the cell, such as a therapeutic gene
product, the TNF-alpha mutant gene and therapeutic gene may or may not be comprised on or
with the same vector. In some cases, the TNF-alpha mutant gene and the therapeutic gene are
expressed from the same vector molecule, such as the same viral vector molecule. In such cases,
the expression of the TNF-alpha mutant gene and the therapeutic gene may or may not be
regulated by the same regulatory element(s). When the TNF-alpha mutant gene and the
therapeutic gene are on the same vector, they may or may not be expressed as separate
polypeptides. In cases wherein they are expressed as separate polypeptides, they may be
separated on the vector by a 2A element or IRES element, for example. In some embodiments

the TNF-alpha mutant and the therapeutic gene product are produced as a fusion protein.

[0116] In particular embodiments, the TNF-alpha mutant gene is expressed from a
multicistronic vector. The multicistronic vector may encode at least one therapeutic gene in
addition to the TNF-alpha mutant gene. In specific embodiments, the multicistronic vector

encodes the TNF-alpha mutant and at least one engineered receptor, such as a T-cell receptor
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and/or a CAR. In some cases, the multicistronic vector encodes at least one TNF-alpha mutant,
at least one engineered receptor, and at least one cytokine. The cytokine may be of a particular
type of cytokine, such as human or mouse or any species. In specific cases, the cytokine is

interleukin (IL)15, IL12, IL2, 118, and/or IL21.

[0117] One example of nucleic acid sequence for a vector that encodes a TNF-alpha
mutant del Vall del Prol2 and that separately encodes a CD19-specific CAR with an IgG1
hinge, CD28, and CD3zeta and that separately encodes IL15 is as follows:

[0118]

AATGAAAGCACCCCACCTIGTAGGTTIGGCAAGCTAGCTTAAGTAACGCCATTTTIGCAAGGCATGGAAAAATA
CATAACTGAGAATAGAAAAGTTICAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCT
GTGGTAAGCAGTTCCTGCCCCGGCTICAGGGCCAAGAACAGATGGAACAGCTCGAATATGGGCCAAACAGGATATCTIGT
GGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTICTAG
AGAACCATCAGATGTITCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTIGCCTTATTTGAACTAACCAATCAGTTC
GCTTCICGCTTCTGTITCGCGCGCTTATGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTICACTICGGGGCGCCAG
TCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTIGTGGTICTC
GCIGTICCITGGGAGGCICTCCTICTIGAGTGATTGACTACCCGTCAGCGGGGGICTTITCATTTGGGGGCTICGTICCGGE
ATCGGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTAAGCTGGCCAGCAACTTATCTIGIGTICTGICC
GATTGICTAGTGTCTATGACTGATTITTATGCGCCTGCGTCGGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGAC
CCGTGGTGGAACTCACGCAGTTCGGAACACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTICGGGGGCCGTTTITT
GTGGCCCGACCTGAGTCCTAAAATCCCGATCGTTTAGGACTICTITGGTGCACCCCCCTTAGAGGAGGGATATGTGGT
TCTGGTAGGAGACGCAGAACCTAAAACAGTTCCCGCCICCGICTGAATTTTITGCTTICCGTTTGGGACCGAAGCCGLCG
CCGCGCGTCTTGTCTIGCTIGCAGCATCGTITICIGTIGTTGTICICTIGICTGACTIGTGTTICTGTATITGTICTGAAAATATG
GGCCCGGGCTAGCCTIGTTACCACTCCCTITAAGTTTGACCTTAGGTCACTGGAAAGATCTCCAGCGGATCGCTICACAA
CCAGTCGGTAGATGCTCAAGAAGAGACGTTGGGTTACCTTCIGCICTGCAGAATGGCCAACCTITAACGTCGGATGGC
CGCGAGACGGCACCTTTAACCGAGACCTICATCACCCAGGTTAAGATCAAGGTCTTTTCACCTGGCCCGCATGGACAC
CCAGACCAGGTGGGGTACATCGTGACCTIGGGAAGCCTTGGCTTITGACCCCCCTCCCTGGGTCAAGCCCTTIGTACA
CCCTAAGCCTCCGCCTCCICTICCICCATCCGCCCCGTCTICTCCCCCTTGAACCTCCTCGTTCGACCCCGCCTCGAT
CCICCCITTATCCAGCCCTICACTCCTITCTICTAGGCGCCCCCATATGGCCATATGAGATCTTATATGGGGCACCCCCG
CCCCTIGTAAACTTCCCTIGACCCTGACATGACAAGAGTTACTAACAGCCCCTCTCTICCAAGCTCACTTACAGGCICT
CTACTTAGTCCAGCACGAAGTCTGGAGACCICTGGCGGCAGCCTACCAAGAACAACTGGACCGACCGGTIGGTACCTC
ACCCTTACCGAGTCGGCGACACAGTGTGGCTICCGCCGACACCAGACTAAGAACCTAGAACCTCGCTGGAAAGGACCT
TACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATCGCAGCTTGGATACACGCCGCCCACGTGAA
GGCTGCCGACCCCGGGGGTGGACCATCCTCTAGACTGCCATGCTICGAGATGAGCACTCGAAAGCATGATCCGGGACGT
GGAGCTGGCCGAGGAGGCGCTCCCCAAGAAGACAGGGGGGCCCCAGGGCTCCAGGCGGTGCTTGTTCCTCAGCCTICT
TCTICCTITCCTGATCGTGGCAGGCGCCACCACGCTICTICTGCCTIGCTGCACTTTIGCAGTGATCGGCCCCCAGAGGGAA
GAGTTCCCCAGGGACCTCICTCTAATCAGCCCTCTGGCCCAGGCAAGATCATCTTCTCGAACCCCGAGTGACAAGGT
AGCCCATGTTGTAGCAAACCCTCAAGCTGAGGGGCAGCTCCAGTGGCTGAACCGCCGGGCCAATGCCCTCCTGGCCA
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ATGGCGTGGAGCTGAGAGATAACCAGCTGCTIGGTGCCATCAGAGGGCCTGTACCTCATCTACTCCCAGGTCCTICTTC
AAGGGCCAAGGCTIGCCCCTICCACCCATGTGCTICCTICACCCACACCATCAGCCGCATCGCCGTCTCCTACCAGACCAA
GGTCAACCICCICTICTGCCATCAAGAGCCCCTGCCAGAGGGAGACCCCAGAGGGGGCTGAGGCCAAGCCCTGGTATG
AGCCCATCTATCTGGGAGGGGICTTICCAGCTGCAGAAGGGTGACCGACTCAGCGCTGAGATCAATCGGCCCGACTAT
CTICGACTTIGCCGAGTCTIGGGCAGGTCTACTTTGGCATCATTGCCCTIGTCGCGAGCCCAGGGCAGGGGAAGTCTICT
AACATGCGGGGACGTGGAGGAAAATCCCGGGCCCATGGAGTTTGGGCTGAGCTGGCTTTTITCTTCTGGCTATTITTAA
AAGGTGTCCAGTGCTCTAGAGACATCCAGATGACACAGACTACATCCTICCCTGTCIGCCICTCTGGGAGACAGAGTC
ACCATCAGTTGCAGGGCAAGTCAGGACATTAGTAAATATTTAAATTGGTATCAGCAGAAACCAGATGGAACTGTTAA
ACTCCIGATCTACCATACATCAAGATTACACTCAGGAGTCCCATCAAGGCTTCAGTGGCAGTGGGTCTGGAACAGATT
ATTCTCTCACCATTAGCAACCTGGAGCAAGAAGATATTIGCCACTITACTTTITGCCAACAGGGTAATACGCTTCCGTAC
ACGTTCGGCAGGGGGGACCAAGCTGGAGCTCGAAACGTGGTGGTGGTGGTTCTGGTGGTGGTGGTITCTIGGCGGCGGCGE
CTCCGGTGGTGGTGGATCCGAGGTGCAGCTGCAGCAGTCTGGACCTGGCCTGGTGGCGCCCTCACAGAGCCIGTCCG
TCACATGCACTGTCTICAGGGGICTCATTACCCCGACTATGGTGTAAGCTGGATTICGCCAGCCTCCACGAAAGGGTCTG
GAGTGGCTGGGAGTAATATGGGGTAGTGAAACCACATACTATAATTCAGCTCTICAAATCCAGACTGACCATCATCAA
GGACAACTCCAAGAGCCAAGTTITTCTTAAAAATGAACAGCTCTGCAAACTGATGACACAGCCATTTACTACTGTGCCA
AACATTATTACTACGGTGGTAGCTATGCTATGGACTACTGGGGCCAAGGGACCACGGTCACTGTICICCICGTACGTC
ACTGTCTCTTCACAGGATCCCGCCGAGCCCAAATCTCCTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGA
ACTCCTIGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGS
TCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTG
CATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTIGGTCAGCGTICCTICACCGTCCTGCA
CCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCA
TCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAAC
CAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCCTGCAGTGGGAGAGCAATGGGCAACC
GGAGAACAACTACAAGACCACGCCICCCGTGCTGGACTCCGACGGCTICCTTCTITCCTCTACAGCAAGCTCACCGTIGS
ACAAGAGCAGGTGGCAGCAGGGGAACGTICTICTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAG
AAGAGCCTCTCCCTGICTCCGGGTAAAAAAGATCCCAAATTTTGGGTGCTIGCTIGCTIGCTTGGTIGGAGTCCTGGCTTGC
CTATAGCTIGCTAGTAACAGTGGCCTITTIATTATTITTICTGGGTGAGGAGTAAGAGCAGCAGGCTCCIGCACAGTGACT
ACATGAACATGACTCCCCGCCGCCCCGGGCCCACCCGCAAGCATTACCAGCCCTATGCCCCACCACGCGACTICGCA
GCCTATCGCTCACGCGTGAAGTTCAGCAGGAGCGCAGACGCCCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATAA
CGAGCTCAATCTAGGACGAAGAGAGGAGTACGATGTTTTGGACAAAAGACGTGGCCGGGACCCTGAGATGGGGGGAA
AGCCGCAGAAGGAAGAACCCTCAGGAAGGCCTIGTACAATGAACTGCAGAAAGATAAGATGGCGGAGGCCTACAGTGAG
ATTGGGATGAAAGGCGAGCGCCGGAGGGGCAAGGGGCACGATGGCCTTITACCAGGGTCTCAGTACAGCCACCAAGGA
CACCTACGACGCCCTITCACATGCAGGCCCTGCCCCCTICGCGGACCGCAGTGTACTAATTATGCTCICTIGAAATTIGS
CTGGAGATGTTGAGAGCAATCCCGGGCCCATGCGCATTAGCAAGCCCCACCTGCGGAGCATCAGCATCCAGTGCTAC
CIGTGCCTGCTGCTGAACAGCCACTTCCTGACCGAGGCCGGCATCCACGTIGTTICATCCIGGGCTGCTTCAGCGLCCGE
ACTGCCCAAGACCGAGGCCAACTGGGTGAACGTGATCAGCGACCTGAAGAAGATCGAGGACCTGATCCAGAGCATGC
ACATCGACGCCACCCIGTACACCGAGAGCGACGCTGCACCCCAGCTGCAAGGTGACCGCCATGAAGTGCTITTCTGCTGC
GAACTGCAGGTGATCAGCCTGGAAAGCGGCGACGCCAGCATCCACGACACCGTGGAGAACCTGATCATCCTGGCCAA
CAACAGCCTGAGCAGCAACGGCAACGTGACCGAGAGCGGCTGCAAAGAGTGCGAGGAACTGGAAGAGAAGAACATCA
AAGAGTTTCTGCAGAGCTICGTIGCACATCCTIGCAGATGTTCATCAACACCAGCTCGACAATTGCGCGTCATCATCGAT
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CCGGATTAGTCCAATTTGTTAAAGACAGGATATCAGTGCTICCAGGCICTAGTTTTGACTCAACAATATCACCAGCTG
AAGCCTATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATITAGTCTCCAGAAAAAGGGGGGAATGAAAGACCC
CACCTGTAGGTTTGGCAAGCTAGCTITAAGTAACGCCATTTTGCAAGGCATGCGAAAAATACATAACTGAGAATAGAGA
AGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTICCIGC
CCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCC
CGGCTCAGGGCCAAGAACAGATGGTICCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTC
CAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTICTCGCTTICIGTICG
CGCGCTTCIGCTICCCCGAGCTCAATAAAAGAGCCCACAACCCCICACTCGGGGCGCCAGTCCICCGATTIGACTGAGT
CGCCCGGGTACCCGCIGTATCCAATAAACCCTICTIGCAGTTIGCATCCGACTTGTIGCICTCGCTIGTTCCTIGGGAGGGT
CICCTCTGAGTGATTIGACTACCCGICAGCGGGGGTCTTTCACACATGCAGCATGTATCAAAATTAATTTIGGTTTTITT
TTCTTAAGTATTTACATTAAATGGCCATAGTACTTAAAGTTACATTGGCTTCCTTGAAATAAACATGGAGTATTCAG
AATGTGTCATAAATATTTCTAATTTTAAGATAGTATCTICCATTGGCTTTCTACTTTTTCTITTTATTITTTITTITGICC
TCIGICITCCATTTIGTTGTITGITGTITGTITTIGTTIGTITTIGCTITGTITGGTTGGTTIGCTTAATTTITTTTTAAAGATCCT
ACACTATAGTTCAAGCTAGACTATTAGCTACTCTIGTAACCCAGGGTGACCTTGAAGTCATGGGTAGCCTGCIGTTITT
AGCCTICCCACATCTAAGATTACAGGTATGAGCTATCATTTITTGGTATATTCGATTGATTIGATTIGATTGATGTIGTGTG
TGIGTGATIGTIGTITIGTIGIGTIGTGACTGTGAAAATCTGTGTATGGGTIGTGTCTGAATCTGTGTATGTATGTGTGTIGT
GTIGAGIGTIGTIGIGIGTGCIGTIGIGCATGIGTIGTCTIGTIGTCGACTGIGTICTATGTGTATGACTCTIGTGIGTIGTIGIGTIGTG
TGIGTGIGIGTIGTCIGTIGIGTIGTIGIGTGTTGTCAAAAAATATTCTATGGCTAGCGTGAGAGCCAACGCTCCGGCTCAGGT
GTICAGGTTGGTTITTTIGAGACAGAGICTTITCACTTAGCTTGGAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGG
GAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTICGCCAGCTGGCGTAATAGCGAAGAGGC
CCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCCTGATGCGGTATTTITCTICCTITACGE
ATCTGTIGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTIGATGCCGCATAGTTAAGCCAGCCC
CGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTIGTCTIGCTCCCGGCATCCGCTTACAGACAAGCTGTGAC
CGICTCCGGGAGCTGCATGTGTICAGAGGTTTITCACCGTCATCACCGAAACGCGCCAGACGAAAGGGCCTCGTGATAC
GCCTATTTTITATAGGTTAATGTICATGATAATAATGCTTITCITAGACGTCAGCTGGCACTTITTCGGGGAAATGTGCGC
GGAACCCCTATTTGTITTATTITITCTAAATACATTICAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCT
TCAATAATATTGAAAAAGGAAGAGTATGAGTATTICAACATITCCGTGTICGCCCTTATTCCCTITTTITGCGGCATTTT
GCCTTCCTGTTTITTGCTCACCCAGAAACGCTGGCTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGT
TACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTITCGCCCCGAAGAACGTTTTICCAATGATGAGCAC
TTTTAAAGTTCTIGCTATGTGGCGCGGTATTATCCCCTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACT
ATTCTCAGAATGACTIGGTITGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATCGACAGTAAGAGAATTA
TGCAGTIGCTIGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCT
AACCGCTTTITTTGCACAACATGGGGGATCATGTAACTCGCCTITGATCGTTGGGAACCGGAGCTGAATGAAGCCATAC
CAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTT
ACTCTAGCTTCCCGGCAACAATTAATAGACTGCATGGAGGCGGATAAAGTTGCAGGACCACTICTGCGCTCGGCCCT
TCCGGCTGGCTGGTTTATTGCTGATAAATCTGCAGCCGCTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGE
CAGATGGTAAGCCCICCCGTATCGTAGTITATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAG
ATCGCTGAGATAGGTGCCICACTGATTAAGCATTGGTAACTGTCAGACCAAGTTITACTCATATATACTTTAGATTGA
TTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTITTITTGATAATCTCATGACCAAAATCCCTTAAC
GTGAGTTTICGTITCCACTGAGCGTCAGACCCCGCTAGAAAAGATCAAAGGATCTTCTTCGAGATCCTITTITTICTGCGC
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GTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGIGGTITTGTTTIGCCGCGATCAAGAGCTACCAACTCT
TTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACC
ACTTCAAGAACTCTGTAGCACCGCCTACATACCTICGCICTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGAT
AAGTCGTGICTTACCGGGTITGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTC
GTGCACACAGCCCAGCTTIGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCA
CGCTTCCCGAAGGGCAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGCAACAGCAGAGCGCACGAGGGAGCTT
CCAGGGGGAAACGCCTGGTATCTITTIATAGTCCTGTCGGCTTITCGCCACCTICTGACTTCGAGCGTCGATTITTGTGATG
CTICGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTITACGGTTICCTIGGCCTITTGCTGGCCTT
TTGCTCACATGTTCITTICCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTITTGAGTIGAGCTGATACC
GCTCGCCGCAGCCGCAACGACCGAGCGCAGCGAGTCAGTCGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGLC
TCTCCCCGCGCGTTGGCCGATTICATTAATGCAGCTGGCACGACAGGTTTCCCGACTGCAAAGCGGGCAGTGAGCGCA
ACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTICCGGCTCGTATGTTGTIGT
GGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTITGCTICTITAGGAGTT
TCCTAATACATCCCAAACTCAAATATATAAAGCATTTGACTITGTITCTATGCCCTAGGGGGCGGGGGGAAGCTAAGCC
AGCTTTITTTTAACATITAAAATGTTAATTCCATTTTAAATGCACAGATGTTTTITATTTCATAAGGGTTTCAATGCTIGC
ATGAATGCTIGCAATATTCCTGTITACCAAAGCTAGTATAAATAAAAATAGCGATAAACGTGGAAATTACTTAGAGTTICT
GTICATTAACGTTTCCTITCCTCAGTTIGACAACATAAATGCGCTGCTGAGCAAGCCAGTTTGCATCTGTCAGGATCAAT

TTCCCATTATGCCAGTCATATTAATTACTAGTCAATTAGTTGATTTTTATTTTTGACATATACATGTG (SEQ ID

NO:15)

[0119] One example of amino acid sequence for a vector that encodes a TNF-alpha
mutant del Vall del Prol2 and that separately encodes a CD19-specific CAR with an IgG1
hinge, CD28, and CD3zeta and that separately encodes IL15 is as follows:

[0120]

MSTESMIRDVELAEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLECLLHFGVIGPQREEFPRDLSLIS
PLAQARSSSRTPSDKVAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLEKGQGCPSTHV
LLTHTISRIAVSYQTKVNLLSAIKSPCORETPEGAEAKPWYEPIYLGGVEFQLEKGDRLSAEINRPDYLDFAESGQOVY
FGIIALSRAEGRGSLLTCGDVEENPGPMEFGLSWLELVAILKGVQCSRDIQOMTQTTSSLSASLGDRVIISCRASQDI
SKYLNWYQOKPDGTVKLLIYHTSRLHSGVPSRESGSGSGTIDYSLTISNLEQED IATYEFCQQGNTLPYTEFGGGTKLEL
KRGGGGSGGGGSGGGESGGEGSEVQLOOSGPGLVAPSQSLSVICTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSE
TTYYNSALKSRLTIIKDNSKSQVELKMNSLOQTDDTAIYYCAKHYYYGGSYAMDYWGQGTIVIVSSYVIVSSQDPAEP
KSPDKTHTCPPCPAPELLGGPSVELEFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAP IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGOPENNYKTTPPVLDSDGSEFEFLYSKLTVDKSRWOQOGNVESCSVMHEALHNHYTQKSLSLSPGKK
DPKEWVLVVVGGVLACYSLLVIVAFIIFWVRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDEFAAYRSRVKE SR
SADAPAYQQOGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRG
KGHDGLYQGLSTATKDTYDALHMQALPPRGPQCTNYALLKLAGDVESNPGPMRISKPHLRSISIQCYLCLLLNSHEL
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TEAGIHVEFILGCEFSAGLPKTEANWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCELLELQVISLESG

DASIHDTVENLIILANNSLSSNGNVIESGCKECEELEEKNIKEFLQSFVHIVOMEINTS (SEQ ID NO:36)

[0121] One example of nucleic acid sequence for a vector that encodes a TNF-alpha
mutant del Vall del Prol2 and that separately encodes a CD19-specific CAR with an IgG1
hinge, DAP12, and CD3zeta and that separately encodes IL15 is as follows:

[0122]

AATGAAAGCACCCCACCTIGTAGGTTIGGCAAGCTAGCTTAAGTAACGCCATTTTIGCAAGGCATGGAAAAATA
CATAACTGAGAATAGAAAAGTTICAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCT
GTGGTAAGCAGTTCCTGCCCCGGCTICAGGGCCAAGAACAGATGGAACAGCTCGAATATGGGCCAAACAGGATATCTIGT
GGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTICTAG
AGAACCATCAGATGTITCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTIGCCTTATTTGAACTAACCAATCAGTTC
GCTTCICGCTTCTGTITCGCGCGCTTATGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTICACTICGGGGCGCCAG
TCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTIGTGGTICTC
GCIGTICCITGGGAGGCICTCCTICTIGAGTGATTGACTACCCGTCAGCGGGGGICTTITCATTTGGGGGCTICGTICCGGE
ATCGGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTAAGCTGGCCAGCAACTTATCTIGIGTICTGICC
GATTGICTAGTGTCTATGACTGATTITTATGCGCCTGCGTCGGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGAC
CCGTGGTGGAACTCACGCAGTTCGGAACACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTICGGGGGCCGTTTITT
GTGGCCCGACCTGAGTCCTAAAATCCCGATCGTTTAGGACTICTITGGTGCACCCCCCTTAGAGGAGGGATATGTGGT
TCTGGTAGGAGACGCAGAACCTAAAACAGTTCCCGCCICCGICTGAATTTTITGCTTICCGTTTGGGACCGAAGCCGLCG
CCGCGCGTCTTGTCTIGCTIGCAGCATCGTITICIGTIGTTGTICICTIGICTGACTIGTGTTICTGTATITGTICTGAAAATATG
GGCCCGGGCTAGCCTIGTTACCACTCCCTITAAGTTTGACCTTAGGTCACTGGAAAGATCTCCAGCGGATCGCTICACAA
CCAGTCGGTAGATGCTCAAGAAGAGACGTTGGGTTACCTTCIGCICTGCAGAATGGCCAACCTITAACGTCGGATGGC
CGCGAGACGGCACCTTTAACCGAGACCTICATCACCCAGGTTAAGATCAAGGTCTTTTCACCTGGCCCGCATGGACAC
CCAGACCAGGTGGGGTACATCGTGACCTIGGGAAGCCTTGGCTTITGACCCCCCTCCCTGGGTCAAGCCCTTIGTACA
CCCTAAGCCTCCGCCTCCICTICCICCATCCGCCCCGTCTICTCCCCCTTGAACCTCCTCGTTCGACCCCGCCTCGAT
CCICCCITTATCCAGCCCTICACTCCTITCTICTAGGCGCCCCCATATGGCCATATGAGATCTTATATGGGGCACCCCCG
CCCCTIGTAAACTTCCCTIGACCCTGACATGACAAGAGTTACTAACAGCCCCTCTCTICCAAGCTCACTTACAGGCICT
CTACTTAGTCCAGCACGAAGTCTGGAGACCICTGGCGGCAGCCTACCAAGAACAACTGGACCGACCGGTIGGTACCTC
ACCCTTACCGAGTCGGCGACACAGTGTGGCTICCGCCGACACCAGACTAAGAACCTAGAACCTCGCTGGAAAGGACCT
TACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATCGCAGCTTGGATACACGCCGCCCACGTGAA
GGCTGCCGACCCCGGGGGTGGACCATCCTCTAGACTGCCATGCTICGAGATGAGCACTCGAAAGCATGATCCGGGACGT
GGAGCTGGCCGAGGAGGCGCTCCCCAAGAAGACAGGGGGGCCCCAGGGCTCCAGGCGGTGCTTGTTCCTCAGCCTICT
TCTICCTITCCTGATCGTGGCAGGCGCCACCACGCTICTICTGCCTIGCTGCACTTTIGCAGTGATCGGCCCCCAGAGGGAA
GAGTTCCCCAGGGACCTCICTCTAATCAGCCCTCTGGCCCAGGCAAGATCATCTTCTCGAACCCCGAGTGACAAGGT
AGCCCATGTTGTAGCAAACCCTCAAGCTGAGGGGCAGCTCCAGTGGCTGAACCGCCGGGCCAATGCCCTCCTGGCCA
ATGGCGTGGAGCTGAGAGATAACCAGCTGCTIGGTGCCATCAGAGGGCCTGTACCTCATCTACTCCCAGGTCCTICTTC
AAGGGCCAAGGCTIGCCCCTICCACCCATGTGCTICCTICACCCACACCATCAGCCGCATCGCCGTCTCCTACCAGACCAA
GGTCAACCICCICTICTGCCATCAAGAGCCCCTGCCAGAGGGAGACCCCAGAGGGGGCTGAGGCCAAGCCCTGGTATG
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AGCCCATCTATCTGGGAGGGGICTTICCAGCTGCAGAAGGGTGACCGACTCAGCGCTGAGATCAATCGGCCCGACTAT
CTICGACTTIGCCGAGTCTIGGGCAGGTCTACTTTGGCATCATTGCCCTIGTCGCGAGCCCAGGGCAGGGGAAGTCTICT
AACATGCGGGGACGTGGAGGAAAATCCCGGGCCCATGGAGTTTGGGCTGAGCTGGCTTTTITCTTCTGGCTATTITTAA
AAGGTGTCCAGTGCTCTAGAGACATCCAGATGACACAGACTACATCCTICCCTGTCIGCCICTCTGGGAGACAGAGTC
ACCATCAGTTGCAGGGCAAGTCAGGACATTAGTAAATATTTAAATTGGTATCAGCAGAAACCAGATGGAACTGTTAA
ACTCCIGATCTACCATACATCAAGATTACACTCAGGAGTCCCATCAAGGCTTCAGTGGCAGTGGGTCTGGAACAGATT
ATTCTCTCACCATTAGCAACCTGGAGCAAGAAGATATTIGCCACTITACTTTITGCCAACAGGGTAATACGCTTCCGTAC
ACGTTCGGCAGGGGGGACCAAGCTGGAGCTCGAAACGTGGTGGTGGTGGTTCTGGTGGTGGTGGTITCTIGGCGGCGGCGE
CTCCGGTGGTGGTGGATCCGAGGTGCAGCTGCAGCAGTCTGGACCTGGCCTGGTGGCGCCCTCACAGAGCCIGTCCG
TCACATGCACTGTCTICAGGGGICTCATTACCCCGACTATGGTGTAAGCTGGATTICGCCAGCCTCCACGAAAGGGTCTG
GAGTGGCTGGGAGTAATATGGGGTAGTGAAACCACATACTATAATTCAGCTCTICAAATCCAGACTGACCATCATCAA
GGACAACTCCAAGAGCCAAGTTITTCTTAAAAATGAACAGCTCTGCAAACTGATGACACAGCCATTTACTACTGTGCCA
AACATTATTACTACGGTGGTAGCTATGCTATGGACTACTGGGGCCAAGGGACCACGGTCACTGTICICCICGTACGTC
ACTGTCTCTTCACAGGATCCCGCCGAGCCCAAATCTCCTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGA
ACTCCTIGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGS
TCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTG
CATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTIGGTCAGCGTICCTICACCGTCCTGCA
CCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCA
TCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAAC
CAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCCTGCAGTGGGAGAGCAATGGGCAACC
GGAGAACAACTACAAGACCACGCCICCCGTGCTGGACTCCGACGGCTICCTTCTITCCTCTACAGCAAGCTCACCGTIGS
ACAAGAGCAGGTGGCAGCAGGGGAACGTICTICTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAG
AAGAGCCTCTCCCTGICTCCGGGTAAAAAAGATCCCAAATTTTGGGGCCTGCTGGCCGGAATCGTGATGGGCGACCT
GGTGCTIGACAGTGCTIGATCGCCCTGGCIGTGTACTTCCTGGGCAGACTGGTGCCCAGAGGAAGAGGCGCTGCCGAAG
CCGCCACCCGGAAGCAGAGAATCACCGAGACAGAGAGCCCCTATCAGGAACTGCAGGGCCAGCGGAGCGACGTGTAC
AGCGACCTGAATACCCAGCGGCCCTACTACAAACGCGGACCGCAGTGTACTAATTATGCTCTICTTGAAATTGGCTGG
AGATGTTGCAGAGCAATCCCGGGCCCATGCGCATTAGCAAGCCCCACCTGCGGAGCATCAGCATCCAGTGCTACCTIGT
GCCTGCTGCTGAACAGCCACTICCIGACCGAGGCCGGCATCCACGTGTITCATCCTGGGCTGCTTCAGCGCCGGACTG
CCCAAGACCGAGGCCAACTGGGTGAACGTGATCAGCGACCTGAAGAAGATCGCAGCACCTGATCCAGAGCATGCACAT
CGACGCCACCCTIGTACACCGAGAGCGACGTGCACCCCAGCTGCAAGGTGACCGCCATCGAAGTGCTTITCTIGCTGGAAC
TGCAGGTGATCAGCCTGGAAAGCGGCGACGCCAGCATCCACGACACCGTGGAGAACCTGATCATCCTGGCCAACAAC
AGCCTGAGCAGCAACGGCAACGTGACCGAGAGCGGCTGCAAAGAGTGCGAGGAACTGGAAGAGAAGAACATCAAAGA
GTTTCIGCAGAGCTICGCTIGCACATCGTGCAGATGTTCATCAACACCAGCTGACAATTGCGCGTICATCATCGATCCGE
ATTAGTCCAATTTGTTAAAGACAGGATATCAGTGGTCCAGGCTCTAGTTTTCGACTCAACAATATCACCAGCTGAAGC
CTATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATTTAGTICTCCAGAAAAAGGGGGGAATGAAAGACCCCACC
TGTAGGTTTIGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAGAAGTT
CAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCG
GCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTICCTIGCCCCGGL
TCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTICCAGS
GTGCCCCAAGGACCTGAAATGACCCTGIGCCTTATTTGAACTAACCAATCAGTTCGCTICTCGCTICTIGTTCGCGLCG
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CTICTGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTICACTICGGGGCGCCAGTCCTICCGATTGACTGAGTCGLCC
CGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTIGTGGTCTCGCTGTTCCTTGGGAGGGTCICC
TCTIGAGTGATTGACTACCCGTCAGCGGGGGTICTTITCACACATGCAGCATGTATCAAAATTAATTTGGTTITTITTICT
TAAGTATTTACATTAAATGGCCATAGTACTTAAAGTTACATTIGGCTICCTITGAAATAAACATGGAGTATTCAGAATG
TGTICATAAATATTTCTAATTTTAAGATAGTATCTICCATTGGCTITCTACTTTTITCTITTTATTITTITTIGTICCICTIGC
TCTITCCATTITGTITGTITGTIGTIGTITGTITTIGTTIGTTTCTIGGTITGGTTGGTTAATTTTTTTTITAAAGATCCTACAC
TATAGTTCAAGCTAGACTATTAGCTACTICTGTAACCCAGGGTGACCTTGAAGTCATGGGTAGCCTGCTGTTTITAGCC
TTCCCACATCTAAGATTACAGGTATGAGCTATCATTTTTGGTATATTIGATTGATTGATTIGATTIGATGTIGTGIGTGTGC
TCGATTGIGTITTGTCIGTGTGACTGTIGAAAATGTGTCTATGGCTIGTGIGTGAATGTGTCTATGTATGTGIGTGTGTIGA
GIGTGIGTIGTGIGIGTGCIGCATGTIGTIGIGTIGTCTGACTCIGTICTATGTGTATGACTGTIGTIGCIGTGIGTIGTIGIGTIGTG
TGIGTGIGIGTIGTCIGTIGTIGCTIGTGTITGTGAAAAAATATTCTATGGTAGTGAGAGCCAACGCTCCGGCTCAGGTGICA
GGTITGGTITTITTGAGACAGAGTCTITICACTTAGCTTGGAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAA
ACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTITTCGCCAGCTGGCGTAATAGCGAAGAGGLCCCGL
ACCGATCGCCCTTCCCAACAGTTGCGCAGCCTCGAATGGCGAATGGCGCCTGATGCGGTATTTICTCCTTACGCATCT
GTGCGGTATTTCACACCGCATATGGTGCACTICTCAGTACAATCTIGCICTGATGCCGCATAGTTAAGCCAGCCCCGAC
ACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGICTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTC
TCCGGGAGCTGCATGTGCTCAGAGGTTTTICACCCTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCT
ATTTTTATAGGTTAATGTCATGATAATAATGGTTICTTAGACCTICAGGTGGCACTTTITCGGGGAAATGTGCGCGGAA
CCCCTATTIGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAA
TAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGICGCCCTITATTCCCTTTITTIGCGGCATTTTGCCT
TCCTGTITTTITGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACA
TCGAACTGGATCTCAACAGCGGTAAGATCCTITCAGAGTTTTICGCCCCGAAGAACGCTTTTCCAATGATGAGCACTTTT
AAAGTTICTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTICGCCGCATACACTATTC
TCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATCGACAGTAAGAGAATTATGCA
GTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTICTGACAACGATCGGCAGGACCGAAGGAGCTAACC
GCITTITTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAA
CGACGAGCGTGACACCACGATGCCIGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTC
TAGCTICCCGGCAACAATTAATAGACTGGATGCAGGCGCGATAAAGTTGCAGGACCACTICTGCGCICGGCCCTTCCS
GCIGGCTGGTTTATTIGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGA
TGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCG
CTGAGATAGGTGCCTICACTGATTAAGCATTGGTAACTGTCAGACCAAGTTITACTCATATATACTTTAGATTGATTTA
AAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTITTTITCGATAATCTCATGACCAAAATCCCTTAACGTGA
GTTTTCGTICCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTICTIGAGATCCTTITTTITCTIGCGCGTAA
TCTIGCTIGCTTGCAAACAAAAAAACCACCGCTACCAGCGCTIGGTITGTITTGCCGGATCAAGAGCTACCAACTCTTTITT
CCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTITCTITCTACGTGTAGCCGTAGTTAGGCCACCACTT
CAAGAACTCTGTAGCACCGCCTACATACCTCGCICTGCTAATCCTIGTITACCAGTGGCTGCTGCCAGTGGCGATAAGT
CGIGTCITACCGGGTTGGACTCAAGACGATAGTTACCGCGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTICGIGE
ACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCT
TCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAG
GGGGAAACGCCTIGGTATCTITTATAGTCCTGTICGGGTTTCGCCACCTCTGACTTIGAGCCTICCGATTTITGTIGATGCTICG
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TCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTITTTACGGTICCIGGCCTTITGCTGGCCTTTIGE
TCACATGTICTTITCCTGCGTTATCCCCTIGATTCTIGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTC
GCCGCAGCCGAACGCACCGAGCGCAGCGAGTCAGTGAGCCAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTICTC
CCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTITCCCGACTGGAAAGCGGGCAGTGAGCGCAALCGE
AATTAATGCTGAGTITAGCTCACTCATTAGGCACCCCAGGCTTITACACTTITATGCTITCCGGCTCGTATGTTGTGTGGAA
TTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTTTGCICTTAGGAGTTTCCT
AATACATCCCAAACTCAAATATATAAAGCATTTGACTIGTICTATGCCCTAGGGGGCGGGGGEGAAGCTAAGCCAGCT
TTTTTTAACATTTAAAATGTTAATTICCATTTITAAATGCACAGATGTITTTATTITCATAAGGGTTTCAATGTGCATGA
ATGCTGCAATATTICCIGTTACCAAAGCTAGTATAAATAAAAATAGATAAACGTGGAAATTACTTAGAGTTITCIGTCA
TTAACGTTICCITCCTCAGTTGACAACATAAATGCGCTGCTGAGCAAGCCAGTTTGCATCTGTICAGGATCAATTICC

CATTATGCCAGTCATATTAATTACTAGTCAATTAGTTGATTTTTATTTTTGACATATACATGTG (SEQ ID

NO:16).

[0123] One example of amino acid sequence for a vector that encodes a TNF-alpha
mutant del Vall del Prol2 and that separately encodes a CD19-specific CAR with an IgG1
hinge, DAP12, and CD3zeta and that separately encodes IL15 is as follows:

[0124]

MSTESMIRDVELAEEALPKKTGGPOQGSRRCLELSLESEFLIVAGATTLECLLHFGVIGPQREEFPRDLSLIS
PLAQARSSSRTPSDKVAHVVANPQAEGQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLEKGQGCPSTHV
LLTHTISRIAVSYQTKVNLLSAIKSPCORETPEGAEAKPWYEPIYLGGVEFQLEKGDRLSAEINRPDYLDFAESGQOVY
FGIIALSRAEGRGSLLTCGDVEENPGPMEFGLSWLELVAILKGVQCSRDIQOMTQTTSSLSASLGDRVIISCRASQDI
SKYLNWYQOKPDGTVKLLIYHTSRLHSGVPSRESGSGSGTIDYSLTISNLEQED IATYEFCQQGNTLPYTEFGGGTKLEL
KRGGGGSGGGGSGGGESGGEGSEVQLOOSGPGLVAPSQSLSVICTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSE
TTYYNSALKSRLTIIKDNSKSQVELKMNSLOQTDDTAIYYCAKHYYYGGSYAMDYWGQGTIVIVSSYVIVSSQDPAEP
KSPDKTHTCPPCPAPELLGGPSVELEFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAP IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGOPENNYKTTPPVLDSDGSEFEFLYSKLTVDKSRWOQOGNVESCSVMHEALHNHYTQKSLSLSPGKK
DPKEWGVLAGIVMGDLVLTIVLIALAVYFLGRLVPRGRGAAEAATRKOQRITETESPYQELQGORSDVYSDLNTQRPYY
KRVKESRSADAPAYQQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPOEGLYNELQKDKMAEAYSEIGM
KGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPRGPQCTNYALLKLAGDVESNPGPMRISKPHLRSISIQCYLCL
LLNSHFLTEAGIHVEFILGCEFSAGLPKTEANWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCELLELQ

VISLESGDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEKNIKEFLOSFVHIVOMFINTS (SEQ ID

NO:37)

V. [0125] Cells
[0126] Embodiments of the disclosure encompass cells that express one or more TNF-
alpha mutants as encompassed herein. The cell comprises a recombinant nucleic acid that

encodes one or more engineered nonsecretable, membrane bound TNF-alpha mutant
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polypeptides, in specific embodiments. In specific embodiments, in addition to expressing one
or more TNF-alpha mutant polypeptides, the cell also comprises a nucleic acid that encodes one
or more therapeutic gene products. The nucleic acids may be vectors of any kind. The nucleic
acid that encodes the one or more TNF-alpha mutant polypeptides may or may not be the same

nucleic acid molecule that encodes the one or more therapeutic gene products.

[0127] The cells of the disclosure may be of any kind, including at least T-cells, NK
cells, NKT cells, iNKT cells, macrophages, B cells, MSCs, or stem cells of any kind, including

at least hematopoietic stem cells, pluripotent embryonic stem cells or embryonic stem cells.

[0128] The cells may be obtained from an individual directly or may be obtained from a
depository or other storage facility. The cells as therapy may be autologous or allogeneic with

respect to the individual to which the cells are provided as therapy.

[0129] The cells may be from an individual in need of therapy for a medical condition,
and following their manipulation to express the TNF-alpha mutant and therapeutic gene product
(using standard techniques for transduction and expansion for adoptive cell therapy, for
example), they may be provided back to the individual from which they were originally sourced.

In some cases, the cells are stored for later use for the individual or another individual.

[0130] The cells that harbor the one or more engineered receptors and that may be
needed to be eliminated by the resident TNF-alpha suicide gene may be of any kind. In specific
embodiments the cells are immune cells or stem cells, including those that are being utilized for
adoptive cell therapy, for example. The immune cells may be T-cells, NK cells, NKT cells,
iNKT cells, B cells, and so forth. The cells may be comprised in a population of cells, and that
population may have a majority that are transduced with one or more TNF-alpha mutant suicide
genes or both of one or more engineered receptors and one or more TNF-alpha mutant suicide
genes. A cell population may comprise 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,
66, 67, 68, 69, 70, 71,72, 73,74,75, 76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91,
92,93, 94, 95, 96, 97, 98, 99, or 100% of cells that are transduced with one or more TNF-alpha
mutant suicide genes and, optionally, one or more engineered receptors. The TNF-alpha

mutant(s) and the engineered receptor(s) are separate polypeptides.

[0131] The cells may be produced with the TNF-alpha mutant suicide gene for the intent

of being modular with respect to a specific purpose. For example, cells may be generated,
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including for commercial distribution, expressing a TNF-alpha mutant (or distributed with a
nucleic acid that encodes the mutant for subsequent transduction), and a user may modify them
to express one or more therapeutic genes of interest dependent upon their intended purpose(s).
As only one example, an individual interested in treating CDS5-positive cancer may obtain or
generate the TNF-alpha mutant-expressing cells and modify them to express a CAR comprising
a CD5-specific scFv. Alternatively, an individual interested in treating CD5-positive cancer may
obtain cells to be transduced, obtain a vector that encodes the TNF-alpha mutant, and modify the
vector also to encode a CD5-specific CAR, followed by subsequent transduction of the cells.

Either of those embodiments may be applied to any other cancer antigen than CDS5.

[0132] In particular embodiments, the genome of the transduced cells expressing the
TNF-alpha mutant may be modified. The genome may be modified in any manner, but in
specific embodiments the genome is modified by CRISPR gene editing, for example. The
genome of the cells may be modified to enhance effectiveness of the TNF-alpha mutant as a
suicide gene, to enhance effectiveness of use of the therapeutic gene product, or for another
purpose. Specific examples of genes that may be modified in the cells includes the following:
knockout of ADAM13/TACE, increase resistance of TNF-alpha mutant expressing cells to the
tumor microenvironment such as TGF-beta receptor 1 or 2, IDO, checkpoint molecules such as

PD1, TIGIT, KLRGI, TIM3, etc.

VI. [0133] Use of TNF-alpha Mutants as a Suicide Gene

[0134] In particular embodiments, the cells for which the TNF-alpha mutant suicide gene
are employed are cells that have the potential to be deleterious, for example for an individual
exposed to the cells in vivo. The cells may be toxic to an individual upon delivery or thereafter,
and therefore a need to be able to eliminate the cells may be consistently present for the cells.
For instance, any type of cell therapy for use in an individual in vivo would be able to employ the
disclosed TNF-alpha mutants in the cells, allowing the cell therapy to be terminated when
desired. The cell therapy may be subject to utilization of the TNF-alpha mutant suicide gene
when an individual receiving the cell therapy and/or having received the cell therapy shows one
or more symptoms of one or more adverse events, such as cytokine release syndrome,
neurotoxicity, anaphylaxis/allergy, and/or on-target/off tumor toxicities (as examples) or is
considered at risk for having the one or more symptoms, including imminently. The use of the

TNF-alpha mutant as a suicide gene may be part of a planned protocol for a therapy or may be
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used only upon a recognized need for its use. In some cases the cell therapy is terminated by use

of agent(s) that targets the TNF-alpha suicide gene because the therapy is no longer required.

[0135] The cells for which the TNF-alpha suicide gene is utilized may be cells
engineered for cell therapy for mammals, in particular embodiments. In such cases, the cell
therapy may be of any kind and the cells may be of any kind. In specific embodiments, the cells
are immune cells or stem cells that have been engineered to express one or more therapeutic gene
products. In specific embodiments, the cells are cells that are transduced with one or more
engineered receptors for the cells. The engineered receptors may impart a therapeutic
characteristic for the cells upon targeting, such as by binding to, a ligand for the receptor. In
specific embodiments, the engineered receptor is non-native and made by the hand of man. The
engineered receptor may be of any kind including a T-cell receptor, a chimeric antigen receptor
(CAR), chemokine receptor, cytokine receptor, homing receptor, gene-edited cells, or a
combination thereof. The engineered receptors may be engineered to be able to bind, such as
target, a specific antigen, including at least a tumor antigen, as an example. The engineered
receptors may be bi-specific or multi-specific for more than one antigen, in some cases, allowing
the transduced cells to bind through the engineered receptor to cells that express the multiple

antigens.

[0136] In particular embodiments, upon delivering an effective amount of one or more
agents to bind to the TNF-alpha mutant-expressing cells, the majority of TNF-alpha mutant-
expressing cells are eliminated. In specific embodiments, greater than 50%, 55%, 60%, 65%,
70%, 15%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% of cells expressing the TNF-alpha
mutants are eliminated in an individual. Following recognition of a need to eliminate the cells,
the delivery of the agent(s) to the individual may continue until one or more symptoms are no
longer present or until a sufficient number of cells have been eliminated. The cell numbers in the

individual may be monitored using the TNF-alpha mutants as markers.

[0137] Embodiments of methods of the disclosure may comprise a first step of providing
an effective amount of cell therapy to an individual in need thereof, wherein the cells comprise
one or more nonsecretable TNF-alpha mutants; and, a second step of eliminating the cells using
the TNF-alpha mutant(s) as suicide genes (directly or indirectly through cell death by any
mechanism). The second step may be instigated upon onset of at least one adverse event for the

individual, and that adverse event may be recognized by any means, including upon routine
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monitoring that may or may not be continuous from the beginning of the cell therapy. The
adverse event(s) may be detected upon examination and/or testing. In cases wherein the
individual has cytokine release syndrome (which may also be referred to as cytokine storm), the
individual may have elevated inflammatory cytokine(s) (merely as examples: interferon-gamma,
granulocyte macrophage colony-stimulating factor, IL-10, IL-6 and TNF-alpha); fever; fatigue;
hypotension; hypoxia, tachycardia; nausea; capillary leak; cardiac/renal/hepatic dysfunction; or a
combination thereof, for example. In cases wherein the individual has neurotoxicity, the
individual may have confusion, delirium, aplasia, and/or seizures. In some cases, the individual
is tested for a marker associated with onset and/or severity of cytokine release syndrome, such as

C-reactive protein, IL-6, TNF-alpha, and/or ferritin

[0138] In additional embodiments, administration of one or more agents that bind the
nonsecretable TNF-a during cytokine release syndrome or neurotoxicity, for example, have the
added benefit of neutralizing the high levels of soluble TNF-alpha that contribute to the toxicity
of the therapy. Soluble TNF-alpha is released at high levels during cytokine release syndrome
and is a mediator of toxicity with CAR T-cell therapies. In such cases, the administration of
TNF-alpha antibodies encompassed herein have a dual beneficial effect- i.e. selective deletion of
the TNF-alpha mutant-expressing cells as well as neutralizing soluble TNF-alpha causing
toxicity. Thus, embodiments of the disclosure encompass methods of eliminating or reducing
the severity of cytokine release syndrome in an individual receiving, or who has received,
adoptive cell therapy in which the cells express a nonsecretable TNF-alpha mutant, comprising
the step of providing an effective amount of an agent that binds the nonsecretable TNF-alpha
mutant, said agent causing in the individual (a) elimination of at least some of the cells of the cell

therapy; and (b) reduction in levels of soluble TNF-alpha.

[0139] Embodiments of the disclosure include methods of reducing the effects of
cytokine release syndrome in an individual that has received or who is receiving cell therapy
with cells that express a nonsecretable TNF-alpha mutant, comprising the step of providing an
effective amount of one or more agents that bind the mutant to cause in the individual (a)
elimination of at least some of the cells of the cell therapy; and (b) reduction in the level of

soluble TNF-alpha.

[0140] When the need arises for the TNF-alpha suicide gene to be utilized, the individual

is provided an effective amount of one or more inhibitors that are able to inhibit, such as by
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binding directly, the TNF-alpha mutant on the surface of the cells. The inhibitor(s) may be
provided to the individual systemically and/or locally in some embodiments. The inhibitor may
be a polypeptide (such as an antibody), a nucleic acid, a small molecule (for example, a xanthine
derivative), a peptide, or a combination thereof. In specific embodiments, the antibodies are
FDA-approved. When the inhibitor is an antibody, the inhibitor may be a monoclonal antibody
in at least some cases. When mixtures of antibodies are employed, one or more antibodies in the
mixture may be a monoclonal antibody. Examples of small molecule TNF-alpha inhibitors
include small molecules such as are described in U.S. Patent No. 5,118,500, which is
incorporated by reference herein in its entirety. Examples of polypeptide TNF-alpha inhibitors
include polypeptides, such as those described in U.S. Patent No. 6,143,866, which is

incorporated by reference herein in its entirety.

[0141] In particular embodiments, at least one antibody is utilized to target the TNF-
alpha mutant to trigger its activity as a suicide gene. Examples of antibodies includes at least
Adalimumab, Adalimumab-atto, Certolizumab pegol, Etanercept, Etanercept-szzs, Golimumab,

Infliximab, Infliximab-dyyb, or a mixture thereof, for example.

[0142] Embodiments of the disclosure include methods of reducing the risk of toxicity of
a cell therapy for an individual by modifying cells of a cell therapy to express a nonsecretable
TNF-alpha mutant. The cell therapy is for cancer, in specific embodiments, and it may comprise

an engineered receptor that targets an antigen, including a cancer antigen.

[0143] In particular embodiments, in addition to the inventive cell therapy of the
disclosure, the individual may have been provided, may be provided, and/or may will be
provided an additional therapy for the medical condition. In cases wherein the medical condition
is cancer, the individual may be provided one or more of surgery, radiation, immunotherapy
(other than the cell therapy of the present disclosure), hormone therapy, gene therapy,

chemotherapy, and so forth.

[0144] In cases wherein the individual being treated with the cell therapy of the
disclosure has cancer, the individual may have any type of cancer. The individual may have
leukemia, lymphoma, myeloma, brain cancer, lung cancer, breast cancer, colon cancer,
endometrium cancer, cervical cancer, ovarian cancer, testicular cancer, bone cancer, skin cancer,
kidney cancer, liver cancer, stomach cancer, spleen cancer, thyroid cancer, head and neck cancer,

gall bladder cancer, and so forth.
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VII. [0145] Kits of the Disclosure

[0146] Any of the compositions described herein may be comprised in a kit. In a non-
limiting example, cells, reagents to produce cells, vectors, and reagents to produce vectors and
components thereof may be comprised in a kit. In certain embodiments, alpha-beta T-cells,
gamma-delta T cells, NK cells, NKT cells, iNKT cells, B cells, or stem cells may be comprised
in a kit. Such a kit may or may not have one or more reagents for manipulation of cells. Such
reagents include small molecules, proteins, nucleic acids, antibodies, buffers, primers,
nucleotides, salts, and/or a combination thereof, for example. Nucleotides that encode one or
more TNF-alpha mutants, engineered receptors, or cytokines may be included in the kit.
Proteins, such as cytokines or antibodies, including monoclonal antibodies, may be included in
the kit. Nucleotides that encode components of engineered receptors, such as chimeric antigen

receptors or T-cell receptors may be included in the kit, including reagents to generate same.

[0147] In particular aspects, the kit comprises the cell therapy of the disclosure and also
another cancer therapy. In some cases, the kit, in addition to the cell therapy embodiments, also
includes a second cancer therapy, such as chemotherapy, hormone therapy, and/or
immunotherapy, for example. The kit(s) may be tailored to a particular cancer for an individual

and comprise respective second cancer therapies for the individual.

[0148] The kits may comprise suitably aliquoted compositions of the present disclosure.
The components of the kits may be packaged either in aqueous media or in lyophilized form.
The container means of the kits will generally include at least one vial, test tube, flask, bottle,
syringe or other container means, into which a component may be placed, and preferably,
suitably aliquoted. Where there are more than one component in the kit, the kit also may
generally contain a second, third or other additional container into which the additional
components may be separately placed. However, various combinations of components may be
comprised in a vial. The kits of the present invention also will typically include a means for
containing the composition and any other reagent containers in close confinement for
commercial sale. Such containers may include injection or blow-molded plastic containers into

which the desired vials are retained.

EXAMPLES

[0149] The following examples are included to demonstrate preferred embodiments of

the disclosure. It should be appreciated by those of skill in the art that the techniques disclosed in



WO 2020/106619 PCT/US2019/062009
37

the examples which follow represent techniques discovered by the inventor to function well in
the practice of the disclosure, and thus can be considered to constitute preferred modes for its
practice. However, those of skill in the art should, in light of the present disclosure, appreciate
that many changes can be made in the specific embodiments which are disclosed and still obtain

a like or similar result without departing from the spirit and scope of the disclosure.
EXAMPLE 1
TNF-ALPHA SUICIDE GENE

[0150] The present disclosure provides a marker moiety and a suicide moiety for cell
therapy, based on uncleavable mutants of the 26 kd tumor necrosis factor alpha (TNF-a) that is
normally processed to a 17 kD component. There are a number of advantages to using this
approach. FIG. 1 shows an example of an experimental plan to mutagenize TNF-alpha to ablate
membrane cutting sites. As described by Perez et al. (1990), the right panel of FIG. 1 illustrates
three exemplary TNF-alpha mutants that render the TNF-alpha mutant to be uncleavable: (1)
deletion of amino acid residues 1-12 of the 17 kD TNF; (2) deletion of amino acid residues 1 and
12 of the 17 kD TNF; and (3) deletion of amino acid residues 1 and 13 of the 17 kD TNF. The
left panel of FIG. 1 provides examples of primers for site-directed mutagenesis as an example to

generate the mutants.

[0151] FIGS. 2A, 2B, 2C, 2D, and 2E provide examples of vectors that may encode the
TNF-alpha mutants. FIG. 2A illustrates a vector map example of a TNF-alpha mutant having
deletions of amino acids Vall and Pro12, and the mutant is co-expressed with a CD19-specific
CAR and is also co-expressed with IL-15, all as separate polypeptides, as an example. FIG. 2B
illustrates a vector map example of a TNF-alpha mutant having a deletion at Valine 13, and the
mutant is separately co-expressed with a CD19-specific CAR and separately co-expressed with
IL-15, as an example. FIG. 2C illustrates a vector map example of a TNF-alpha mutant having
deletions of amino acids Vall and Val 13, and the mutant is separately co-expressed with a
CD19-specific CAR and IL-15, as an example. FIG. 2D illustrates a vector map example of a
TNF-alpha mutant having deletions of amino acids Vall through to Val 13 (13 aa deletions), and
the mutant is separately co-expressed with a CD19-specific CAR and IL-15, as an example. FIG.
2E illustrates a vector map example of a TNF-alpha mutant having deletions of amino acids Ala-
1 through to Val 13 (14 aa deletion), and the mutant is separately co-expressed with a CD19-
specific CAR and IL-15, as an example.
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[0152] The mutated uncleavable TNF-alpha (in cells transduced with a vector encoding
both TNF-alpha mutant with deletions at Vall and Prol12 and a CD19-specific CAR, as an
example) is stably expressed on the cell surface after, for example, viral transduction or

electroporation of its encoding sequence (FIG. 3).

[0153] Cells expressing the uncleavable TNF-a mutants can be targeted for selective
deletion using FDA-approved TNF-a antibodies (for example), such as etanercept, infliximab or
adalilumab. FIG. 4A illustrates examples of anti-TNF antibodies. FIG. 4B demonstrates that
greater than 70% of NK cells expressing mutant TNF-alpha are eliminated by complement

dependent cytotoxicity (CDC) within 90 minutes of treatment with infliximab.

[0154] FIG. SA demonstrates that in response to Raji targets, the NK cells transduced
with a vector that co-expresses TNF-alpha mutant and an CD19-specific CAR produce more
effector cytokines and degranulate more efficiently when compared to NK cells that express the
anti-CD19 CAR alone. In FIG. 5B, Raji targets are efficiently killed by NK cells transduced
with a vector that separately co-expresses a TNF-alpha mutant (deletion of Vall and Prol2, as an
example) and a CD19-specific CAR. The TNF-alpha mutant protein with deletions of Valine at
position 1 Proline at position 12 is biologically active and mediates a strong anti-tumor response

upon direct cell-cell contact, further contributing to the antitumor activity of the transduced cells.

[0155] The transduced NK cells harboring a vector that separately expresses a CD19-
specific CAR and a TNF-alpha mutant do not exhibit off-target activity (FIG. 6). FIG.7
demonstrates that NK cells transduced with a vector that separately expresses a CD19-specific
CAR and a TNF-alpha mutant do not exhibit off-target activity and do not secrete TNF-alpha
non-specifically. FIG. 8 illustrates that TNF-alpha receptor binding sites for TNF receptors 1
and 2 vs. TNF-alpha antibodies infliximab and adalimumab are different. This demonstrates that
the mutations in the TNFalpha gene will not negatively impact the ability of TNFalpha
antibodies in recognizing the TNFa mutant protein; i.e. the TNFalpha mutant can still be used as

a suicide gene and be targeted by the antibodies.

[0156] Additional safety studies may be employed. For example, in vivo murine toxicity
studies with CD19-specific CAR NK cells may be performed. For example, in an established
Raji NSG mouse model one can compare TNF-alpha WT vs. TNF-alpha mutant, CD19-specific
CAR NK cells also expressing IL15. However, these mutants were previously tested in mice and

their safety was demonstrated (Karp ez al., 1992).
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[0157] One may employ synapse and signaling studies to characterize interaction of
TNF-alpha mutant vs. TNF-alpha wild type vs. exogenous TNF-alpha with TNF-alpha receptor 1
(TNF-R1) and TNF-alpha receptor 2 (TNF-R2). Such studies may incorporate measurement of
apoptosis induction and caspase (downstream of TNF-R1) in Ramos cells (which express TNF
R1 but not TNFR2). In addition or alternatively, one can measure NFkappaB in Jurkat cells that
express both TNFR2 and TNFR1.

EXAMPLE 2

COMPARISON OF ANTITUMOR ACTIVITY OF CAR-NK CELLS TRANSDUCED WITH
TNFAMUT-CAR19-IL15 VS. IC9-CAR19-IL15 CONSTRUCT

[0158] FIG. 11 provides a comparison of antitumor activity of CAR-NK cells from cord
blood transduced with either TNF-alpha mut-CAR19-IL15 construct or inducible caspase 9
(1C9)-CAR19-IL15 constructs. In FIG. 11A, NSG mice with Raji tumor received 3 x 10e6 CAR
cord blood NK cells transduced with TNF-alpha mut-CAR19-IL15 construct or transduced with
1C9-CAR19-IL15 construct. FIG. 11B demonstrates percent survival over time. Mice
transduced with TNF-alpha mut-CAR19-IL15 construct outlived control mice and mice
transduced with iC9-CAR19-IL15 construct.

REFERENCES

[0159] All patents and publications mentioned in the specification are indicative of the
level of those skilled in the art to which the embodiments of the disclosure pertain. All patents
and publications are herein incorporated by reference in their entirety to the same extent as if
each individual publication was specifically and individually indicated to be incorporated by

reference.

Patents
[0160] U.S. Patent No. 5,118,500

[0161] U.S. Patent No. 6,143,866

Publications
[0162] Karp, Stephen E., Hwu, Patrick, et al. (1992) In vivo Activity of Tumor Necrosis

Factor (TNF) Mutants: Secretory but non Membrane-Bound TNF Mediates the Regression of
Retrovirally Tranduced Murine Tumor. J. Immunol., vol. 149(6): 2076-2081.
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[0163] Perez, C., Albert, 1. e al. (1990) A Nonsecretable Cell Surface Mutant of Tumor
Necrosis Factor (TNF) Kills by Cell-to-Cell Contact. Cell, vol. 63, 251-258.

[0164] Although the present disclosure and its advantages have been described in detail,
it should be understood that various changes, substitutions and alterations can be made herein
without departing from the spirit and scope of the design as defined by the appended claims.
Moreover, the scope of the present application is not intended to be limited to the particular
embodiments of the process, machine, manufacture, composition of matter, means, methods and
steps described in the specification. As one of ordinary skill in the art will readily appreciate
from the present disclosure, processes, machines, manufacture, compositions of matter, means,
methods, or steps, presently existing or later to be developed that perform substantially the same
function or achieve substantially the same result as the corresponding embodiments described
herein may be utilized according to the present disclosure. Accordingly, the appended claims are
intended to include within their scope such processes, machines, manufacture, compositions of

matter, means, methods, or steps.
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CLAIMS

What is claimed is:

1. A composition comprising a transduced cell comprising a nucleic acid that encodes one or
more engineered nonsecretable tumor necrosis factor (TNF)-alpha mutant polypeptides and a

nucleic acid that encodes one or more therapeutic gene products.

2. The composition of claim 1, wherein the TNF-alpha mutant polypeptide comprises a

deletion with respect to SEQ ID NO:8 of the following:

amino acid residue 1 and amino acid residue 12;

amino acid residue 1 and amino acid residue 13;

amino acid residues 1-12;

amino acid residues 1-13; or

amino acid residues -1 to 13.

3. The composition of claim 1 or 2, wherein the therapeutic gene product is an engineered

receptor.

4.  The composition of any one of claims 1, 2, or 3, wherein the engineered receptor is a T-
cell receptor, chimeric antigen receptor (CAR), cytokine receptor, homing receptor, or chemokine

receptor.

5. The composition of claim 3 or 4, wherein the engineered receptor targets a cancer antigen.

6. The composition of any one of claims 3-5, wherein the engineered receptor is a CAR that

comprises one or more costimulatory domains.

7. The composition of claim 6, wherein the one or more costimulatory domains comprises the
costimulatory domain of CD28, DAP12, CD137 (4-1BB), CD134 (0X40), Dap10, CD27, CD2,
CDS5, ICAM-1, LFA-1 (CD11a/CD18), Lck, TNFR-I, TNFR-II, Fas, CD30, CD40 or a

combination thereof.
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8. The composition of any one of claims 1-7, wherein the nucleic acid that encodes the TNF-
alpha mutant polypeptide and the nucleic acid that encodes the therapeutic gene product are the

same nucleic acid molecule.

9. The composition of any one of claims 1-7, wherein the nucleic acid that encodes the TNF-
alpha mutant polypeptide and the nucleic acid that encodes the therapeutic gene product are

different nucleic acid molecules.
10.  The composition of claim 8 or 9, wherein the nucleic acid molecule is a vector.
11.  The composition of claim 10, wherein the vector is a viral vector or a non-viral vector.

12.  The composition of claim 11, wherein the viral vector is a retroviral vector, lentiviral

vector, adenoviral vector, or adeno-associated viral vector.

13.  The composition of claim 11, wherein the non-viral vector is a plasmid, lipid, or

transposon.

14.  The composition of any one of claims 1-13, wherein the cell is an immune cell or a stem

cell.

15. The composition of claim 14, wherein the immune cell is a T cell, a NK cell, NKT cell,
INKT cell, B cell, regulatory T cell, monocyte, macrophage, dendritic cell, or mesenchymal

stromal cell..

16. The composition of any one of claims 1-15, wherein the TNF-alpha mutant polypeptide
comprises SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:39 or SEQ ID NO:41.

17.  The composition of any one of claims 1-16, wherein the TNF-alpha mutant polypeptide is
encoded by a sequence that comprises SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID
NO:38, or SEQ ID NO:40.

18. The composition of any one of claims 1-17, wherein the cell expresses an exogenously

provided cytokine.

19. The composition of claim 18, wherein the cytokine is IL-7, IL-2, IL-15, IL-12, IL-18, IL-

21 or a combination thereof.
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20. The composition of claim 18 or 19, wherein the cytokine is encoded from the same vector

as the TNF-alpha mutant gene.

21. The composition of any one of claims 18-20, wherein the cytokine is expressed as a
separate polypeptide molecule as the TNF-alpha mutant and as a separate polypeptide molecule as

an engineered receptor of the cell.

22.  The composition of any one of claims 1-21, wherein the TNF-alpha mutant polypeptide
lacks one or more further mutations that prevent binding of the TNF-alpha mutant polypeptide to

a TNF receptor.

23. A method of inducing death for a transduced cell expressing an engineered nonsecretable
TNF-alpha mutant polypeptide, comprising the step of providing an effective amount of at least

one agent that binds the TNF-alpha mutant on the transduced cell.

24.  The method of claim 23, wherein the agent that binds TNF-alpha is an antibody, small

molecule, polypeptide, nucleic acid, or combination thereof.
25. The method of claim 24, wherein the antibody is a monoclonal antibody.

26. The method of any one of claims 23-25, wherein the cell further expresses an engineered

receptor.
27. The method of claim 26, wherein the engineered receptor is a T-cell receptor or a CAR.
28. The method of claim 26 or 27, wherein the engineered receptor targets a cancer antigen.

29. The method of any one of claims 23-28, wherein the method occurs in vivo in an individual
with a medical condition and the individual has been provided a therapy for the medical condition

that comprises a plurality of the transduced cells.
30. The method of claim 29, wherein the medical condition is cancer.

31.  The method of claim 29 or 30, wherein the agent is provided to the individual upon onset

of one or more adverse events from the therapy.

32.  The method of claim 31, wherein the individual exhibits one or more symptoms of cytokine

release syndrome, neurotoxicity, anaphylaxis/allergy, and/or on-target/off tumor toxicity.
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33. The method of any one of claims 29-32, wherein the individual has been provided, is

provided, and/or will be provided an additional therapy for the medical condition.

34.  The method of any one of claims 23-33, wherein the TNF-alpha mutant polypeptide lacks
one or more further mutations that prevent binding of the TNF-alpha mutant polypeptide to a TNF

receptor or prevents reverse signaling.

35. A method of reducing the effects of cytokine release syndrome in an individual that has
received and/or who is receiving cell therapy with cells that express a nonsecretable TNF-alpha
mutant, comprising the step of providing an effective amount of one or more agents that bind the
mutant to cause in the individual (a) elimination of at least some of the cells of the cell therapy;

and (b) reduction in the level of soluble TNF-alpha.

36. A method of reducing the risk of toxicity of a cell therapy for an individual, comprising

the step of modifying the cells of the cell therapy to express a nonsecretable TNF-alpha mutant.
37. The method of claim 36, wherein the cell therapy is for cancer.

38.  The method of claim 36 or 37, wherein the cell therapy comprises an engineered receptor

that targets an antigen.

39. A vector, comprising a sequence that encodes a nonsecretable TNF-alpha mutant and that

encodes an engineered receptor.

40. The vector of claim 39, wherein the nonsecretable TNF-alpha mutant and the engineered

receptor are encoded from the vector as separate polypeptides.

41. The vector of claim 39 or 40, wherein sequence of the vector that encodes the nonsecretable
TNF-alpha mutant and sequence of the vector that encodes the engineered receptor are separated

on the vector by a 2A element or an IRES element.
42.  The vector of any one of claims 39-41, wherein the engineered receptor is a CAR.
43.  The vector of any one of claims 39-42, wherein the vector further encodes a cytokine.

44.  The vector of claim 43, wherein the cytokine is IL-7, IL-2, IL-15, IL-12, IL-18, or IL-21.
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45. The vector of claim 43 or 44, wherein the cytokine is expressed from the vector as a

separate polypeptide as the TNF-alpha mutant and the engineered receptor.

46. As a composition of matter, a nucleic acid sequence comprising SEQ ID NO:15.

47.  As acomposition of matter, a nucleic acid sequence comprising SEQ ID NO:16.
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<110>

<120> SUICIDE GE

<130> UTFC.P1151

<140>
<141>

<150> 62/791,464
<151> 2019-01-11

<150> 62/773,372
<151> 2018-11-30

<150> 62/769,405
<151> 2018-11-19

<160> 59

<170>

<210> 1
<211> 231
<212> PRT

<213>

<220>
<221> source

<223>

polypeptid

<400> 1

Met

1

Leu

Leu

Cys

Arg

65

Arg

Glu

Asn

Leu

Ser Thr Glu

Pro Lys Lys
20

Ser Leu Phe
35

Leu Leu His
50

Asp Leu Ser

Thr Pro Ser

Gly Gln Leu
100

Gly Val Glu
115

Tyr Leu Ile

NE

WO

e"

Ser

5

Thr

Ser

Phe

Leu

Asp

85

Gln

Leu

Tyr

Met

Gly

Phe

Gly

Ile

70

Lys

Trp

Arg

Ser

PatentIn version 3.5

Artificial Sequence

/note="Description of

Ile

Gly

Leu

Val

55

Ser

Val

Leu

Asp

Gln

SEQUENCE LISTING

Artificial Sequence:

Arg Asp

Pro Gln
25

Ile Val
40

Ile Gly

Pro Leu

Ala His

Asn Arg
105

Asn Gln
120

Val Leu

Val

10

Gly

Ala

Pro

Ala

Val

90

Arg

Leu

Phe

Glu

Ser

Gly

Gln

Gln

75

Val

Ala

Val

Lys

Leu

Arg

Ala

Arg

60

Ala

Ala

Asn

Val

Gly

Synthetic

Ala

Arg

Thr

45

Glu

Arg

Asn

Ala

Pro

125

Gln

Glu

Cys

30

Thr

Glu

Ser

Pro

Leu

110

Ser

Gly

Glu

15

Leu

Leu

Phe

Ser

Gln

95

Leu

Glu

Cys

THE BOARD OF REGENTS OF THE UNIVERSITY OF TEXAS SYSTEM

Ala

Phe

Phe

Pro

Ser

80

Ala

Ala

Gly

Pro



130

Ser Thr His

145

Tyr Gln Thr

Arg Glu Thr

Tyr Leu Gly

195

Glu Ile

210

Asn

Tyr Phe

225

Gly

<210> 2

<211> 696
<212> DNA
<213>

<220>
<221>
<223>

sourc
polyn

<400> 2
atgagcactg

acagggessc
gtggcaggcg
gaagagttcc
cgaaccccga
cagtggctga
cagctggtgg
caaggctgcc

taccagacca

gagggggctg
gagaagggtg
tctgggeagg
<210> 3

<211> 220
<212> PRT

Val Leu

Leu

135

Thr

150

Val
165

Lys

Pro Glu

180

Gly val

Pro

Arg

Ile Ile

Asn

Gly

Phe

Asp

Ala

Leu

Ala

Gln
200

Tyr
215

Leu

230

e

ucleotide"

aaagcatgat
cccagggctc
ccaccacgct
ccagggacct
gtgacaaggt
accgecegggc
tgccatcaga
cctccaccca
aggtcaacct
aggccaagcc
accgactcag

tctactttgg

Artificial Sequence

ccgggacgtg
caggeggtgc
cttctgectg
ctctctaatc
agcccatgtt
caatgccctc
gggecctgtac
tgtgctcctc
cctctctgcec
ctggtatgag
cgctgagatc

gatcattgcc

<213> Artificial Sequence

<220>

His Thr

Leu Ser

Glu Ala

185

Leu Glu

Leu Asp

Ile Ser

155

Ala
170

Ile

Lys Pro

Lys Gly

Phe Ala

gagctggcecg
ttgttcctca
ctgcactttg
agccctctgg
gtagcaaacc
ctggccaatg
ctcatctact
acccacacca
atcaagagcc
cccatctatc
aatcggcccg

ctgtcg

140

Arg Ile Ala Val

Lys Ser

Trp Tyr

Asp
205

Glu
220

Ser

aggaggcgct
gcctcttctc
gagtgatcgg
cccaggcaag
ctcaagctga
gcgtggagcet
cccaggtcct
tcagccgcat
cctgccagag
tgggagggst

actatctcga

Pro

Glu
190

Arg Leu

Gly

Ser
160

Cys Gln

175

Pro Ile

Ser Ala

Gln Vval

/note="Description of Artificial Sequence: Synthetic

ccccaagaag
cttcctgatc
cccccagagg
atcatcttct
ggggcagctc
gagagataac
cttcaagggc
cgccgtctcc
ggagacccca
cttccagctg

ctttgccgag

60

120

180

240

300

360

420

480

540

600

660

696



<221> source
<223> /note="Description of
polypeptide"

<400> 3
Met Ser Thr Glu Ser Met Ile
1 5

Leu Pro Lys Lys Thr Gly Gly
20

Leu Ser Leu Phe Ser Phe Leu
35

Cys Leu Leu His Phe Gly Val
50 55

Arg Asp Leu Ser Leu Ile Ser
65 70

Ala Asn Pro Gln Ala Glu Gly
85

Asn Ala Leu Leu Ala Asn Gly
100

Val Pro Ser Glu Gly Leu Tyr
115

Gly Gln Gly Cys Pro Ser Thr
130 135

Arg Ile Ala Val Ser Tyr Gln
145 150

Lys Ser Pro Cys Gln Arg Glu
165

Trp Tyr Glu Pro Ile Tyr Leu
180

Asp Arg Leu Ser Ala Glu Ile
195

Glu Ser Gly Gln Val Tyr Phe
210 215

<210> 4

<211> 663

<212> DNA

<213> Artificial Sequence

<220>
<221> source

Artificial Sequence:

Arg

Pro

Ile

40

Ile

Pro

Gln

Val

Leu

120

His

Thr

Thr

Gly

Asn

200

Gly

Asp

Gln

25

Val

Gly

Leu

Leu

Glu

105

Ile

Val

Lys

Pro

Gly

185

Arg

Ile

Val

10

Gly

Ala

Pro

Ala

Gln

90

Leu

Tyr

Leu

Val

Glu

170

Val

Pro

Ile

Glu

Ser

Gly

Gln

Gln

75

Trp

Arg

Ser

Leu

Asn

155

Gly

Phe

Asp

Ala

Leu

Arg

Ala

Arg

Ala

Leu

Asp

Gln

Thr

140

Leu

Ala

Gln

Tyr

Leu
220

Synthetic

Ala

Arg

Thr

45

Glu

Ala

Asn

Asn

Val

125

His

Leu

Glu

Leu

Leu
205

Glu

Cys

30

Thr

Glu

His

Arg

Gln

11e

Leu

Thr

Ser

Ala

Glu

190

Asp

Glu

15

Leu

Leu

Phe

Val

Arg

95

Leu

Phe

Ile

Ala

Lys

175

Lys

Phe

<223> /note="Description of Artificial Sequence: Synthetic

Ala

Phe

Phe

Pro

Val

80

Ala

Val

Lys

Ser

Ile

160

Pro

Gly

Ala



polyn

<400> 4
atgagcactg

acagggeesc
gtggcaggceg
gaagagttcc
gcaaaccctc
gccaatggeg
atctactccc
cacaccatca
aagagcccct
atctatctgg
cggcccgact
tcg

<210> 5
<211> 231
<212> PRT
<213>
<220>

<221>
<223>

sourc

polyp

<400> 5
Met Ser Thr
1

Leu Pro Lys

Leu
35

Leu Ser

Leu Leu

50

Cys

Arg Leu

65

Asp

Arg Thr Pro

Glu Gly Gln

Val
115

Asn Gly

ucleotide"

aaagcatgat
cccagggctc
ccaccacgct
ccagggacct
aagctgaggg
tggagctgag
aggtcctctt
gccgcatcegce
gccagaggga
gaggggtctt

atctcgactt

e

/note="Description of

eptide"

Glu Ser

Lys Thr

20

Phe Ser

His Phe

Ser Leu

Ser Asp

85

Leu Gln

100

Glu Leu

Met

Gly

Phe

Gly

Ile

70

Lys

Trp

Arg

ccgggacgtg
caggcggtgc
cttctgectg
ctctctaatc
gcagctccag
agataaccag
caagggccaa
cgtctcctac
gaccccagag
ccagctggag

tgccgagtct

Artificial Sequence

Ile Arg

Pro

Gly

Ile
40

Leu

Val
55

Ile

Pro

Ser

Ala

Pro

Asn

Leu

Asn
120

Asp

gagctggceceg
ttgttcctca
ctgcactttg
agccctctgg
tggctgaacc
ctggtggtgc
ggctgcccct
cagaccaagg
ggggctgagg
aagggtgacc

gggcaggtct

Artificial Sequence:

Val
10

Asp Glu

Gln
25

Gly Ser

Val Ala Gly

Gly Pro Gln

Ala Gln

75

Leu

Val
920

His Val

Arg Ala

105

Arg

Gln Leu Val

aggaggcgct
gcctettcetce
gagtgatcgg
cccaggcagc
gcecgggcecaa
catcagaggg
ccacccatgt
tcaacctcct
ccaagccctg
gactcagcgc

actttgggat

Synthe

Leu Ala Glu

Arg Arg Cys

30

Ala Thr

45

Thr

Arg Glu Glu

60

Ala Arg Ser

Ala Asn Pro

Ala Leu

110

Asn

Val Pro Ser

125

ccccaagaag
cttcctgatc
cccccagagg
ccatgttgta
tgccctectg
cctgtacctc
gctcctcacc
ctctgccatc
gtatgagccc
tgagatcaat

cattgccctg

tic

Glu
15

Ala

Leu Phe

Leu Phe

Phe

Pro

Ser
80

Ser

Gln
95

Ala
Ala

Leu

Glu Gly

60

120

180

240

300

360

420

480

540

600

660

663



Leu Tyr Leu

130

Ser Thr His

145

Tyr Gln Thr

Arg Glu Thr

Tyr Leu Gly

195

Glu Ile

210

Asn

Tyr Phe

225

Gly

<210> 6
<211> 696
<212> DNA

Ile Tyr

Val Leu

Ser

Leu

Gln
135

Val

Thr His

150

Val
165

Lys

Pro Glu

180

Gly Vval

Pro

Arg

Ile Ile

Asn

Gly

Phe

Asp

Ala

Leu Leu

Ala Glu

Gln Leu

200

Tyr Leu

215

Leu

230

<213> Artificial Sequence

<220>
<221> sourc

e

Leu Phe Lys

Thr Ile Ser

155

Ala
170

Ser Ile

Ala
185

Lys Pro

Glu Lys Gly

Asp Phe Ala

Gly Gln

140

Gly

Arg Ile Ala

Lys Ser Pro

Glu
190

Trp Tyr

Asp Arg Leu

205

Glu
220

Ser Gly

Cys Pro

Val Ser

160

Cys Gln

175

Pro Ile

Ser Ala

Gln val

<223> /note="Description of Artificial Sequence: Synthetic

polyn

<400> 6
atgagcactg

acagggessec
gtggcaggceg
gaagagttcc
cgaaccccga
cagtggctga
cagctggtgg
caaggctgcc
taccagacca
gagggeectg
gagaagggtg
tctgggeagg
<210> 7

<211> 233
<212> PRT

ucleotide"

aaagcatgat
cccagggctc
ccaccacgct
ccagggacct
gtgacaagcc
accgcegggc
tgccatcaga
cctccaccca
aggtcaacct
aggccaagcc
accgactcag

tctactttgg

ccgggacgtg
caggcggtgc
cttctgectg
ctctctaatc
tgcccatgtt
caatgccctc
gggcctgtac
tgtgctcctc
cctctctgcec
ctggtatgag
cgctgagatc

gatcattgcc

gagctggcecg
ttgttcctca
ctgcactttg
agccctctgg
gtagcaaacc
ctggccaatg
ctcatctact
acccacacca
atcaagagcc
cccatctatc
aatcggcccg

ctgtcg

aggaggcgct
gcctettcetce
gagtgatcgg
cccaggcaag
ctcaagctga
gcgtggagcet
cccaggtcct
tcagccgcat
cctgccagag
tgggagggst

actatctcga

ccccaagaag
cttcctgatc
cccccagagg
atcatcttct
ggggcagctc
gagagataac
cttcaagggc
cgccgtctcc
ggagacccca
cttccagctg

ctttgccgag

60

120

180

240

300

360

420

480

540

600

660

696



<213> Homo sapiens

<400> 7
Met Ser Thr Glu

1

Leu

Leu

Cys

Arg

Ser

Gln

Leu

Glu

Cys

145

Val

Cys

Pro

Ser

Gln
225

Pro

Ser

Leu

50

Asp

Arg

Ala

Ala

Gly

130

Pro

Ser

Gln

Ile

Ala

210

Val

<210> 8
<211> 157
<212> PRT
<213> Homo sapiens

<400> 8

Lys

Leu

35

Leu

Leu

Thr

Glu

Asn

115

Leu

Ser

Tyr

Arg

Tyr

195

Glu

Tyr

Lys

20

Phe

His

Ser

Pro

Gly

100

Gly

Tyr

Thr

Gln

Glu

180

Leu

Ile

Phe

Ser

5

Thr

Ser

Phe

Leu

Ser

85

Gln

Val

Leu

His

Thr

165

Thr

Gly

Asn

Gly

Met

Gly

Phe

Gly

Ile

70

Asp

Leu

Glu

Ile

Val

150

Lys

Pro

Gly

Arg

Ile
230

Ile

Gly

Leu

Val

55

Ser

Lys

Gln

Leu

Tyr

135

Leu

Val

Glu

Val

Pro

215

Ile

Arg

Pro

Ile

40

Ile

Pro

Pro

Trp

Arg

120

Ser

Leu

Asn

Gly

Phe

200

Asp

Ala

Asp

Gln

25

Val

Gly

Leu

Val

Leu

105

Asp

Gln

Thr

Leu

Ala

185

Gln

Tyr

Leu

Val

10

Gly

Ala

Pro

Ala

Ala

90

Asn

Asn

Val

His

Leu

170

Glu

Leu

Leu

Glu

Ser

Gly

Gln

Gln

75

His

Arg

Gln

Leu

Thr

155

Ser

Ala

Glu

Asp

Leu

Arg

Ala

Arg

60

Ala

Val

Arg

Leu

Phe

140

Ile

Ala

Lys

Lys

Phe
220

Ala

Arg

Thr

45

Glu

Val

Val

Ala

Val

125

Lys

Ser

Ile

Pro

Gly

205

Ala

Glu

Cys

30

Thr

Glu

Arg

Ala

Asn

110

Val

Gly

Arg

Lys

Trp

190

Asp

Glu

Glu

15

Leu

Leu

Phe

Ser

Asn

95

Ala

Pro

Gln

Ile

Ser

175

Tyr

Arg

Ser

Ala

Phe

Phe

Pro

Ser

80

Pro

Leu

Ser

Gly

Ala

160

Pro

Glu

Leu

Gly



Val

Val

Ala

Val

Lys

65

Ser

Ile

Pro

Gly

Ala
145

Arg

Ala

Asn

Val

50

Gly

Arg

Lys

Trp

Asp

130

Glu

<210> 9

<211>
<212>
<213>

<220>

<221>
<223>

Ser

Asn

Ala

35

Pro

Gln

Ile

Ser

Tyr

115

Arg

Ser

113
PRT
Unknown

source
/note="Description of

Ser

Pro

20

Leu

Ser

Gly

Ala

Pro

100

Glu

Leu

Gly

Ser

Gln

Leu

Glu

Cys

Val

85

Cys

Pro

Ser

Gln

Arg

Ala

Ala

Gly

Pro

70

Ser

Gln

Ile

Ala

Val
150

DAP12 sequence"

<400> 9
Met Gly Gly Leu Glu Pro

1

5

Leu Ala Val Ser Gly Leu

20

Cys Ser Cys Ser Thr Vval

35

Gly Asp Leu Val Leu Thr

50

Gly Arg Leu Val Pro Arg

65

70

Thr

Glu

Asn

Leu

55

Ser

Tyr

Arg

Tyr

Glu

135

Tyr

Cys

Arg

Ser

Val

55

Gly

Pro Ser

Gly Gln
25

Gly Vval
40

Tyr Leu

Thr His

Gln Thr

Glu Thr

105

Leu Gly
120

Ile Asn

Phe Gly

Unknown:

Ser Arg

Pro Val
25

Pro Gly
40

Leu Ile

Arg Gly

Asp

10

Leu

Glu

Ile

Val

Lys

90

Pro

Gly

Arg

Ile

Leu

10

Gln

Val

Ala

Ala

Lys

Gln

Leu

Tyr

Leu

75

Val

Glu

Val

Pro

Ile
155

Leu

Ala

Leu

Leu

Ala
75

Pro

Trp

Arg

Ser

60

Leu

Asn

Gly

Phe

Asp

140

Ala

Leu

Gln

Ala

Ala

60

Glu

Val

Leu

Asp

45

Gln

Thr

Leu

Ala

Gln

125

Tyr

Leu

Leu

Ala

Asn

30

Asn

Val

His

Leu

Glu

110

Leu

Leu

Pro

His

15

Arg

Gln

Leu

Thr

Ser

95

Ala

Glu

Asp

Leu
15

Ala Gln Ser

30

Gly Ile val

45

Val Tyr Phe

Ala Ala Thr

Val

Arg

Leu

Phe

Ile

80

Ala

Lys

Lys

Phe

Leu

Asp

Met

Leu

Arg
80



Lys Gln Arg Ile Thr Glu Thr Glu Ser Pro Tyr Gln Glu Leu Gln Gly

85

90

95

Gln Arg Ser Asp Val Tyr Ser Asp Leu Asn Thr Gln Arg Pro Tyr Tyr

100 105
Lys
<210> 10
<211> 342
<212> DNA
<213> Unknown
<220>
<221> source
<223> /note="Description of Unknown:
DAP12 sequence"
<400> 10
atggggggac ttgaaccctg cagcaggctc ctgctcctgc
ggtctccgtc ctgtccaggec ccaggcccag agcgattgca
ggcgtgetgg cagggatcgt gatgggagac ctggtgctga
gtgtacttcc tgggccgget ggtccctcgg gggecgagegss
aaacagcgta tcactgagac cgagtcgcct tatcaggagc
gtctacagcg acctcaacac acagaggccg tattacaaat
<210> 11
<211> 182
<212> PRT
<213> Unknown
<220>
<221> source
<223> /note="Description of Unknown:
CD28 sequence"
<400> 11
Lys Phe Trp Val Leu Val Vval val Gly Gly Val
1 5 10
Leu Leu Val Thr Val Ala Phe Ile Ile Phe Trp
20 25
Ser Arg Leu Leu His Ser Asp Tyr Met Asn Met
35 40
Gly Pro Thr Arg Lys His Tyr Gln Pro Tyr Ala
50 55
Ala Ala Tyr Arg Ser Arg Val Lys Phe Ser Arg
65 70 75

110

ctctcctget ggectgtaagt
gttgctctac ggtgagcccg
cagtgctcat tgccctggcc
ctgcggagge agcgacccgg

tccagggtca gaggtcggat

ga

Leu Ala Cys Tyr Ser

15

Val Ser

30

Arg Lys Arg

Thr Pro Pro

45

Arg Arg

Pro Pro Phe

60

Arg Asp

Ala Ala Pro

80

Ser Asp

60

120

180

240

300

342



Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly
85 90 95

Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro
100 105 110

Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr
115 120 125

Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly
130 135 140

Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln
145 150 155 160

Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln
165 170 175

Ala Leu Pro Pro Arg Gly
180

<2106> 12
<211> 209
<212> DNA
<213> Unknown

<220>

<221> source

<223> /note="Description of Unknown:
CD28 sequence”

<400> 12
attttgggtg ctggtggtgg ttggtggagt cctggecttge tatagcttgc tagtaacagt

ggcctttatt attttctggg tgaggagtaa gaggagcagg ctcctgcaca gtgactacat
gaacatgact ccccgeccgec ccgggecccac ccgcaagcat taccagccct atgccccacc

acgcgacttc gcagcctatc gctcacgceg

<210> 13
<211> 247
<212> PRT
<213> Unknown

<220>

<221> source

<223> /note="Description of Unknown:
IgGl hinge sequence”

<400> 13
Ser Tyr Val Thr Val Ser Ser Gln Asp Pro Ala Glu Pro Lys Ser Pro
1 5 10 15

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
20 25 30

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
35 40 45

60

120

180

209



Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
50 55 60

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
65 70 75 80

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
85 90 95

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
100 105 110

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
115 120 125

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
130 135 140

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser
145 150 155 160

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
165 170 175

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
180 185 190

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
195 200 205

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
210 215 220

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
225 230 235 240

Pro Gly Lys Lys Asp Pro Lys
245

<2106> 14
<211> 734
<212> DNA
<213> Unknown

<220>

<221> source

<223> /note="Description of Unknown:
IgGl hinge sequence”

<400> 14
gtacgtcact gtctcttcac aggatcccgc cgagcccaaa tctcctgaca aaactcacac 60

atgcccaccg tgcccagcac ctgaactcct ggggggaccg tcagtcttec tctteccccc 120



aaaacccaag
cgtgagccac
taatgccaag
cctcaccgtc
caaagccctc
accacaggtg
gacctgcctg
gcaaccggag
cctctacagc
ctccgtgatg
gggtaaaaaa
<210> 15

<211> 9764
<212> DNA
<213>
<220>

<221>
<223>

gacaccctca
gaagaccctg
acaaagccgc
ctgcaccagg
ccagccccca
tacaccctgc
gtcaaaggct
aacaactaca
aagctcaccg
catgaggctc

gatc

source
/note="Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 15
aatgaaagac

atggaaaaat
agctgaatat
aagaacagat
ccccggctca
agagaaccat
tgaactaacc
ataaaagagc
ggtacccgtg
cttgggaggsg
ctcgteccggg
tggccagcaa
ctgcgtcggt
gagttcggaa
tgtggcccga
agaggaggga
tgaatttttg

cgttctgtgt

cccacctgta
acataactga

gggccaaaca

ggaacagctg

gggccaagaa

cagatgtttc
aatcagttcg
ccacaacccc
tatccaataa
tctcctctga
atcgggagac
cttatctgtg
actagttagc
cacccggecg
cctgagtcct
tatgtggttc
ctttcggttt

tgtctctgtc

tgatctcccg
aggtcaagtt
gggaggagca
actggctgaa
tcgagaaaac
ccccatccecg
tctatcccag
agaccacgcc
tggacaagag

tgcacaacca

Artificial Sequence

ggtttggcaa
gaatagaaaa
ggatatctgt
aatatgggcc
cagatggtcc
cagggtgccc
cttctcgcett
tcactcgggg
accctcttgce
gtgattgact
ccctgeccag
tctgtccgat
taactagctc
caaccctggg
aaaatcccga
tggtaggaga
gggaccgaag

tgactgtgtt

gacccctgag
caactggtac
gtacaacagc
tggcaaggag
catctccaaa
ggatgagctg
cgacatcgcc
tcccgtgetg
caggtggcag

ctacacgcag

gctagcttaa
gttcagatca
ggtaagcagt
aaacaggata
ccagatgcgg
caaggacctg
ctgttcgcegc
cgccagtcect
agttgcatcc
acccgtcagc
ggaccaccga
tgtctagtgt
tgtatctggc
agacgtccca
tcgtttagga
cgagaaccta
ccgegeegeg

tctgtatttg

gtcacatgcg
gtggacggceg
acgtaccgtg
tacaagtgca
gccaaagggc
accaagaacc
gtggagtggs
gactccgacg

caggggaacg

aagagcctct

gtaacgccat
aggtcaggaa
tcctgecccg
tctgtggtaa
tccagccctc
aaatgaccct
gcttatgctc
ccgattgact
gacttgtggt
gggggtcttt
cccaccaccg

ctatgactga

ggacccgtgg

gggacttcgg

ctctttggtg
aaacagttcc
cgtcttgtct

tctgaaaata

tggtggtgga
tggaggtgca
tggtcagecgt
aggtctccaa
agccccgaga
aggtcagcct
agagcaatgg
gctccttcett
tcttctcatg

ccctgtctcc

tttgcaaggc
cagatggaac
gctcagggcc
gcagttcctg
agcagtttct
gtgccttatt
cccgagctca
gagtcgcccg
ctcgectgttc
catttggggsg
ggaggtaagc
ttttatgecgc
tggaactgac
gggececgtttt
cacccccctt
cgcctecgtc
gctgcagcat

tgggcecggg

180

240

300

360

420

480

540

600

660

720

734

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ctagcctgtt
cgctcacaac
atggccaacc
ccaggttaag
catcgtgacc
ccctaagcect
ttcgaccccg
atggccatat
catgacaaga
ccagcacgaa
ggtacctcac
cctagaacct
agtagacggc
tggaccatcc
gagctggecg
ttgttcctca
ctgcactttg
agccctctgg
gtagcaaacc
ctggccaatg
ctcatctact
acccacacca
atcaagagcc
cccatctatc
aatcggcccg
ctgtcgcgag
gggcccatgg
tgctctagag
agagtcacca
cagaaaccag
gtcccatcaa
ctggagcaag
ttcggagggs

tctggcggceg

accactccct
cagtcggtag
tttaacgtcg
atcaaggtct
tgggaagcct
ccgcctectce
cctcgatcct
gagatcttat
gttactaaca
gtctggagac
ccttaccgag
cgctggaaag
atcgcagctt
tctagactgc
aggaggcgct
gcctcttctce
gagtgatcgg
cccaggcaag
ctcaagctga
gcgtggagct
cccaggtcct
tcagccgcat
cctgccagag
tgggagggst
actatctcga
ccgagggeag
agtttgggct
acatccagat
tcagttgcag
atggaactgt
ggttcagtgg
aagatattgc

ggaccaagct

gcggetcegg

taagtttgac
atgtcaagaa
gatggccegceg
tttcacctgg
tggcttttga
ttcctccatc
ccctttatcc
atggggcacc
gcccctctcet
ctctggcggc
tcggcgacac
gaccttacac
ggatacacgc
catgctcgag
ccccaagaag
cttcctgatc
cccccagagg
atcatcttct
ggggcagctc
gagagataac
cttcaagggc
cgccgtctcec
ggagacccca
cttccagctg
ctttgccgag
gggaagtctt
gagctggctt
gacacagact
ggcaagtcag
taaactcctg
cagtgggtct
cacttacttt
ggagctgaaa

tggtggtgga

cttaggtcac
gagacgttgg
agacggcacc
cccgcatgga
ccccecctcecc
cgccccgtct
agccctcact
cccgecccectt
ccaagctcac
agcctaccaa
agtgtgggtc
agtcctgctg
cgcccacgtg
atgagcactg
acagggegesc
gtggcaggceg
gaagagttcc
cgaaccccga
cagtggctga
cagctggtgg
caaggctgcc

taccagacca

gagggggctg
gagaagggtg
tctgggcagg
ctaacatgcg
tttcttgtgg
acatcctccc
gacattagta
atctaccata
ggaacagatt
tgccaacagg
cgtggtggtyg

tccgaggtgc

tggaaagatg
gttaccttct
tttaaccgag
cacccagacc
tgggtcaagc
ctcccecttg
ccttctctag
gtaaacttcc
ttacaggctc
gaacaactgg
cgccgacacc
accaccccca
aaggctgccg
aaagcatgat
cccagggctc
ccaccacgct
ccagggacct
gtgacaaggt
accgccgggc
tgccatcaga
cctccaccca
aggtcaacct
aggccaagcc
accgactcag
tctactttgg
gggacgtgga
ctattttaaa
tgtctgectc
aatatttaaa
catcaagatt
attctctcac
gtaatacgct

gtggttctgg

agctgcagca

tcgagcggat
gctctgcaga
acctcatcac
aggtggggta
cctttgtaca
aacctcctcg
gcgecccccat
ctgaccctga
tctacttagt
accgaccggt
agactaagaa

ccgccctcaa

accccggggg
ccgggacgtg
caggcggtsgc
cttctgecctg
ctctctaatc
agcccatgtt
caatgccctc
gggcctgtac
tgtgctcctc
cctctctgcec
ctggtatgag
cgctgagatc
gatcattgcc
ggaaaatccc
aggtgtccag
tctgggagac
ttggtatcag
acactcagga
cattagcaac
tccgtacacg
tggtggtggt

gtctggacct

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



ggcctggtgg

cccgactatg
gtaatatggg
atcaaggaca
acagccattt
tggggccaag
gccgagcececa
ctggggggac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagg
accatctcca
cgggatgagc
agcgacatcg
cctcecegtgce
agcaggtggc
cactacacgc
ctggtggtegg
attttctggg
cccegecgec
gcagcctatc
ggccagaacc
gacaaaagac
gaaggcctgt
atgaaaggcg
gccaccaagg
tgtactaatt
cgcattagca
aacagccact
ggactgccca
gacctgatcc
agctgcaagg
agcggcgacg

ctgagcagca

cgccctcaca
gtgtaagctg
gtagtgaaac
actccaagag
actactgtgc
ggaccacggt
aatctcctga
cgtcagtctt
aggtcacatg
acgtggacgg
gcacgtaccg
agtacaagtg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggactccga
agcaggggaa
agaagagcct
ttggtggagt
tgaggagtaa
ccgggeccac
gctcacgegt
agctctataa
gtggccggga
acaatgaact
agcgecggag
acacctacga
atgctctctt
agccccacct
tcctgaccga
agaccgaggc
agagcatgca
tgaccgccat
ccagcatcca

acggcaacgt

gagcctgtcc
gattcgccag
cacatactat
ccaagttttc
caaacattat
cactgtctcc
caaaactcac
cctcttcccc
cgtggtggtyg
cgtggaggtg
tgtggtcagc
caaggtctcc
gcagccccga
ccaggtcagc
ggagagcaat
cggctecttce
cgtcttctca
ctccctgtct
cctggettgce
gaggagcagg
ccgcaagcat
gaagttcagc
cgagctcaat
ccctgagatg
gcagaaagat
gggcaagges
cgcccttcac
gaaattggct
gcggagcatc
ggccggcatc
caactgggtg
catcgacgcc
gaagtgcttt
cgacaccgtg

gaccgagagc

gtcacatgca
cctccacgaa
aattcagctc
ttaaaaatga
tactacggtg
tcgtacgtca
acatgcccac
ccaaaaccca
gacgtgagcc
cataatgcca
gtcctcaccg
aacaaagccc
gaaccacagg
ctgacctgcc
gggcaaccgg
ttcctctaca
tgctccgtga
ccgggtaaaa
tatagcttgc
ctcctgcaca
taccagccct
aggagcgcag
ctaggacgaa
gggggaaagc
aagatggcgg
cacgatggcc
atgcaggccc
ggagatgttg
agcatccagt
cacgtgttca
aacgtgatca
accctgtaca
ctgctggaac
gagaacctga

ggctgcaaag

ctgtctcagg
agggtctgga
tcaaatccag
acagtctgca
gtagctatgc
ctgtctcttc
cgtgcccagc
aggacaccct
acgaagaccc
agacaaagcc
tcctgcacca
tcccagcccc
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgaggc
aagatcccaa
tagtaacagt
gtgactacat
atgccccacc
acgcccccgce
gagaggagta
cgagaaggaa
aggcctacag
tttaccaggg
tgccccctceg
agagcaatcc
gctacctgtg
tcctgggcetg
gcgacctgaa
ccgagagcga
tgcaggtgat
tcatcctggce

agtgcgagga

ggtctcatta
gtggctggga
actgaccatc
aactgatgac
tatggactac
acaggatccc
acctgaactc
catgatctcc
tgaggtcaag
gcggegaggag
ggactggctg
catcgagaaa
gcccccatcc
cttctatccc
caagaccacg
cgtggacaag
tctgcacaac
attttgggtg
ggcctttatt
gaacatgact
acgcgacttc
gtaccagcag
cgatgttttg
gaaccctcag
tgagattggg
tctcagtaca
cggaccgcag
cgggcccatg
cctgectgcetg
cttcagcgcc
gaagatcgag
cgtgcacccc
cagcctggaa
caacaacagc

actggaagag

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



aagaacatca
agctgacaat
cagtggtcca
agccatagat
ccacctgtag
cataactgag
ggccaaacag
gaacagctga
ggccaagaac
agatgtttcc
atcagttcgc
cacaacccct
atccaataaa
ctcctctgag
aattaatttg
attggcttcc
aagatagtat
catttgttgt
aagatcctac
gaagtcatgg
tcatttttgg
tgtgtgactg
tgagtgtgtg
tgtgtgtgtg
tatggtagtg
ttcacttagc
gcgttaccca
aagaggcccg
tgatgcggta
tcagtacaat
ctgacgcgcc
tctccgggag

agggcctcgt

cgtcaggtgg

aagagtttct
tgcgegtcat
ggctctagtt
aaaataaaag
gtttggcaag
aatagagaag
gatatctgtg
atatgggcca
agatggtccc

agggtgcccc

ttctcgcttc
cactcggggc
ccctcttgea
tgattgacta
gttttttttc
ttgaaataaa
ctccattggc
tgttgttgtt
actatagttc
gtagcctgct
tatattgatt
tgaaaatgtg
tgtgtgtgtg
tgtgtgtgtg
agagccaacg
ttggaattca
acttaatcgc
caccgatcgc
ttttctectt
ctgctctgat
ctgacgggct
ctgcatgtgt
gatacgccta

cacttttcgg

gcagagcttc
catcgatccg
ttgactcaac
attttattta
ctagcttaag
ttcagatcaa
gtaagcagtt
aacaggatat
cagatgcggt
aaggacctga
tgttcgecgceg
gccagtcctc
gttgcatccg
cccgtcagceg
ttaagtattt
catggagtat
tttctacttt
tgtttgtttg
aagctagact
gttttagcct
gattgattga
tgtatgggtg
tgcatgtgtg
tgtgtgtgtg
ctccggctca
ctggeccgtcg
cttgcagcac
ccttcccaac
acgcatctgt
gccgcatagt
tgtctgctcc
cagaggtttt
tttttatagg

ggaaatgtgc

gtgcacatcg
gattagtcca
aatatcacca
gtctccagaa
taacgccatt
ggtcaggaac
cctgecccecgg
ctgtggtaag
ccagccctca
aatgaccctg
cttctgctcc
cgattgactg
acttgtggtc
ggggtctttc
acattaaatg
tcagaatgtg
ttcttttatt
tttgttggtt
attagctact
tcccacatct
ttgatgtgtg
tgtgtgaatg
tgtgtgtgac
tgtgtgtgtg
ggtgtcaggt
ttttacaacg
atcccccttt
agttgcgcag
gecggtatttc
taagccagcc
cggcatccgce
caccgtcatc
ttaatgtcat

gcggaacccc

tgcagatgtt
atttgttaaa
gctgaagcect
aaagggegeea
ttgcaaggca
agatggaaca
ctcagggcca
cagttcctgc
gcagtttcta
tgccttattt
ccgagctcaa
agtcgcccgg
tecgctgttcc
acacatgcag
gccatagtac
tcataaatat
tttttttgtc
ggttggttaa
ctgtaaccca
aagattacag
tgtgtgtgat
tgtgtatgta
tgtgtctatg
tgtgttgtga
tggtttttga
tcgtgactgg
cgccagcectgg
cctgaatggc
acaccgcata
ccgacacccg
ttacagacaa
accgaaacgc
gataataatg

tatttgttta

catcaacacc
gacaggatat
atagagtacg
atgaaagacc
tggaaaaata
gctgaatatg
agaacagatg
cccggctcag
gagaaccatc
gaactaacca
taaaagagcc
gtacccgtgt
ttgggaggst
catgtatcaa
ttaaagttac
ttctaatttt
ctctgtcttc
ttttttttta
gggtgacctt
gtatgagcta
tgtgtttgtg
tgtgtgtgtg
tgtatgactg
aaaaatattc
gacagagtct
gaaaaccctg
cgtaatagcg
gaatggcgcc
tggtgcactc
ccaacacccg
gctgtgaccg
gcgagacgaa
gtttcttaga

tttttctaaa

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260



tacattcaaa
gaaaaaggaa
cattttgcct
atcagttggg
agagttttcg
gcgeggtatt
ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactct
gaccacttct
gtgagcgtgg
tcgtagttat
ctgagatagg
tactttagat
ttgataatct
ccgtagaaaa
tgcaaacaaa
ctctttttcc
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
ggagcctatg
cttttgctca
cctttgagtg
gcgaggaagce
attaatgcag
ttaatgtgag

gtatgttgtg

tatgtatccg
gagtatgagt
tcctgttttt
tgcacgagtg
ccccgaagaa
atcccgtatt
cttggttgag
attatgcagt
gatcggagga
ccttgatcgt
gatgcctgta
agcttcccgg
gcgectcggcec
gtctcgeggt
ctacacgacg
tgcctcactg
tgatttaaaa
catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccc
agagcgcacg
tcgccacctc
gaaaaacgcc
catgttcttt
agctgatacc
ggaagagcgc
ctggcacgac
ttagctcact

tggaattgtg

ctcatgagac
attcaacatt
gctcacccag
ggttacatcg
cgttttccaa
gacgeeggsec
tactcaccag
gctgccataa
ccgaaggagc
tgggaaccgg
gcaatggcaa
caacaattaa
cttcecggctg
atcattgcag
gggagtcagg
attaagcatt
cttcattttt
atcccttaac
tcttcttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgctgceca
gataaggcgc
acgacctaca
gaagggagaa
agggagcttc
tgacttgagc
agcaacgcgg
cctgegttat
gctcgccgcea
ccaatacgca
aggtttcccg
cattaggcac

agcggataac

aataaccctg
tccgtgtcgc
aaacgctggt
aactggatct
tgatgagcac
aagagcaact
tcacagaaaa
ccatgagtga
taaccgcttt
agctgaatga
caacgttgcg
tagactggat
gctggtttat
cactggggcc
caactatgga
ggtaactgtc
aatttaaaag
gtgagttttc
atcctttttt
tggtttgttt
gagcgcagat
actctgtagc
gtggcgataa
agcggtcggg
ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cctttttacg
cccctgattc
gccgaacgac
aaccgcctct
actggaaagc
cccaggcttt

aatttcacac

ataaatgctt
ccttattccc
gaaagtaaaa
caacagcggt
ttttaaagtt
cggtcgecegce
gcatcttacg
taacactgcg
tttgcacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacgaaat
agaccaagtt
gatctaggtg
gttccactga
tctgcgegta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtctt
ctgaacgggg
atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
gttcctggcc
tgtggataac
cgagcgcagc
ccccgegegt
gggcagtgag
acactttatg

aggaaacagc

caataatatt
ttttttgegg
gatgctgaag
aagatccttg
ctgctatgtg
atacactatt
gatggcatga
gccaacttac
atgggggatc
aacgacgagc
actggcgaac
aaagttgcag
tctggagccg
ccctcccgta
agacagatcg
tactcatata
aagatccttt
gcgtcagacc
atctgctgcet
gagctaccaa
gttcttctag
tacctcgctc
accgggttgg
ggttcgtgca
cgtgagctat
agcggcages
ctttatagtc
tcagggggsc
ttttgctggc
cgtattaccg
gagtcagtga
tggccgattc
cgcaacgcaa
cttccggctc

tatgaccatg

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360



attacgccaa
catttgactt
ttaaaatgtt
gcatgaatgc
gaaattactt
tgctgagcaa
ttactagtca
<210>
<211>

<212>
<213>

16
9452
DNA

<220>
<221>
<223>

gectttgctct
gttctatgcc
aattccattt
tgcaatattc
agagtttctg
gccagtttgce

attagttgat

source
/note="Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 16
aatgaaagac

atggaaaaat
agctgaatat
aagaacagat
ccccggcetca
agagaaccat
tgaactaacc
ataaaagagc
ggtacccgtg
cttgggaggsg
ctcgtccggg
tggccagcaa
ctgcgtcggt
gagttcggaa
tgtggcccga
agaggaggga
tgaatttttg
cgttctgtgt
ctagcctgtt
cgctcacaac

atggccaacc

cccacctgta
acataactga

gggccaaaca

ggaacagctg

gggccaagaa

cagatgtttc
aatcagttcg
ccacaacccc
tatccaataa
tctcctctga
atcgggagac
cttatctgtg
actagttagc
cacccggecg
cctgagtcct
tatgtggttc
ctttcggttt
tgtctctgtc
accactccct
cagtcggtag

tttaacgtcg

taggagtttc
ctaggggecg
taaatgcaca
ctgttaccaa
tcattaacgt
atctgtcagg

ttttattttt

Artificial Sequence

ggtttggcaa
gaatagaaaa
ggatatctgt
aatatgggcc
cagatggtcc
cagggtgccc
cttctcgcett
tcactcgggg
accctcttgce
gtgattgact
ccctgecccag
tctgtccgat
taactagctc
caaccctggg
aaaatcccga
tggtaggaga
gggaccgaag
tgactgtgtt
taagtttgac

atgtcaagaa

gatggccgceg

ctaatacatc
gggggaagct
gatgttttta
agctagtata
ttccttectc
atcaatttcc

gacatataca

gctagcttaa
gttcagatca
ggtaagcagt
aaacaggata
ccagatgegg
caaggacctg
ctgttcgcegc
cgccagtcct
agttgcatcc
acccgtcagc
ggaccaccga
tgtctagtgt
tgtatctggc
agacgtccca
tcgtttagga
cgagaaccta
ccgegeegeg
tctgtatttg
cttaggtcac
gagacgttgg

agacggcacc

ccaaactcaa
aagccagctt
tttcataagg
aataaaaata
agttgacaac

cattatgcca

tgtg

gtaacgccat
aggtcaggaa
tcctgecccg
tctgtggtaa
tccagccectc
aaatgaccct
gcttatgctc
ccgattgact
gacttgtggt
gggggtcttt
cccaccaccg
ctatgactga
ggacccgtgg

gggacttcgg

ctctttggtg
aaacagttcc
cgtcttgtct
tctgaaaata
tggaaagatg
gttaccttct

tttaaccgag

atatataaag
tttttaacat
gtttcaatgt
gataaacgtg
ataaatgcgc

gtcatattaa

tttgcaaggc
cagatggaac
gctcagggcec
gcagttcctg
agcagtttct
gtgccttatt
cccgagctca
gagtcgcccg
ctcgectgttc
catttggggsg
ggaggtaagc
ttttatgecgc
tggaactgac
gggccgtttt
cacccccctt
cgcctecgtc
gctgcagcat
tgggcccggg
tcgagcggat
gctctgcaga

acctcatcac

9420

9480

9540

9600

9660

9720

9764

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ccaggttaag
catcgtgacc
ccctaagcect
ttcgaccccg
atggccatat
catgacaaga
ccagcacgaa
ggtacctcac
cctagaacct
agtagacggc
tggaccatcc
gagctggeceg
ttgttcctca
ctgcactttg
agccctctgg
gtagcaaacc
ctggccaatg
ctcatctact
acccacacca
atcaagagcc
cccatctatc
aatcggcccg
ctgtcgcgag
gggcccatgg
tgctctagag
agagtcacca
cagaaaccag
gtcccatcaa
ctggagcaag
ttcggagess
tctggeggeg
ggcctggtgg
cccgactatg
gtaatatggg

atcaaggaca

atcaaggtct
tgggaagcct
ccgcctectce
cctcgatcct
gagatcttat
gttactaaca
gtctggagac
ccttaccgag
cgctggaaag
atcgcagctt
tctagactgc
aggaggcgct
gcctettctce
gagtgatcgg
cccaggcaag
ctcaagctga
gcgtggagcet
cccaggtcct
tcagccgcat
cctgccagag
tgggagggst
actatctcga
ccgagggceag
agtttgggct
acatccagat
tcagttgcag
atggaactgt
ggttcagtgg
aagatattgc
ggaccaagct
gcggeteegg
cgccctcaca
gtgtaagctg
gtagtgaaac

actccaagag

tttcacctgg
tggcttttga
ttcctccatc
ccctttatcc
atggggcacc
gcccctctcet
ctctggcggc
tcggcgacac
gaccttacac
ggatacacgc
catgctcgag
ccccaagaag
cttcctgatc
cccccagagg
atcatcttct
ggggcagctc
gagagataac
cttcaagggc
cgccgtctcec
ggagacccca
cttccagctg
ctttgccgag
gggaagtctt
gagctggctt
gacacagact
ggcaagtcag
taaactcctg
cagtgggtct
cacttacttt
ggagctgaaa
tggtggtgga
gagcctgtcc
gattcgccag
cacatactat

ccaagttttc

cccgcatgga
ccccecctcecc
cgcceccgtcet
agccctcact
cccgecccectt
ccaagctcac
agcctaccaa
agtgtgggtc
agtcctgctg
cgcccacgtg
atgagcactg
acagggegesc
gtggcaggcg
gaagagttcc
cgaaccccga
cagtggctga
cagctggtgg
caaggctgcc

taccagacca

gaggggsectg
gagaagggtg
tctgggcagg
ctaacatgcg
tttcttgtgg
acatcctccc
gacattagta
atctaccata
ggaacagatt
tgccaacagg
cgtggtggtg
tccgaggtgc
gtcacatgca
cctccacgaa
aattcagctc

ttaaaaatga

cacccagacc
tgggtcaagc
ctcccecttg
ccttctctag
gtaaacttcc
ttacaggctc
gaacaactgg
cgccgacacc
accaccccca
aaggctgccg
aaagcatgat
cccagggctc
ccaccacgct
ccagggacct
gtgacaaggt
accgccgggc
tgccatcaga
cctccaccca
aggtcaacct
aggccaagcc
accgactcag
tctactttgg
gggacgtgga
ctattttaaa
tgtctgectc
aatatttaaa
catcaagatt
attctctcac
gtaatacgct
gtggttctgg
agctgcagca
ctgtctcagg
agggtctgga
tcaaatccag

acagtctgca

aggtggggta

cctttgtaca
aacctcctcg
gcgcccccat
ctgaccctga
tctacttagt
accgaccggt
agactaagaa

ccgccctcaa

accccggges
ccgggacgtg
caggcggtgc
cttctgecctg
ctctctaatc
agcccatgtt
caatgccctc
gggcctgtac
tgtgctcctc
cctctctgcec
ctggtatgag
cgctgagatc
gatcattgcc
ggaaaatccc
aggtgtccag
tctgggagac
ttggtatcag
acactcagga
cattagcaac
tccgtacacg
tggtggtggt
gtctggacct
ggtctcatta
gtggctggga
actgaccatc

aactgatgac

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



acagccattt
tggggccaag
gccgagcececa
ctggggggac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagg
accatctcca
cgggatgagc
agcgacatcg
cctcecegtgce
agcaggtggc
cactacacgc
gtgctggeceg
tacttcctgg
cagagaatca
tacagcgacc
gctctcttga
ccccacctgce
ctgaccgagg
accgaggcca
agcatgcaca
accgccatga
agcatccacg
ggcaacgtga
gagtttctgc
cgcgtcatca
ctctagtttt
aataaaagat
ttggcaagct
tagagaagtt
tatctgtggt

atgggccaaa

actactgtgc
ggaccacggt
aatctcctga
cgtcagtctt
aggtcacatg
acgtggacgg
gcacgtaccg
agtacaagtg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggactccga
agcaggggaa
agaagagcct
gaatcgtgat
gcagactggt
ccgagacaga
tgaataccca
aattggctgg
ggagcatcag
ccggcatcca
actgggtgaa
tcgacgccac
agtgctttct
acaccgtgga
ccgagagegg
agagcttcgt
tcgatccgga
gactcaacaa
tttatttagt
agcttaagta
cagatcaagg
aagcagttcc

caggatatct

caaacattat
cactgtctcc
caaaactcac
cctcttcccc
cgtggtggtyg
cgtggaggtg
tgtggtcagc
caaggtctcc
gcagccccga
ccaggtcagc
ggagagcaat
cggctecttce
cgtcttctca

ctccctgtct

gggcgacctg
gcccagagga
gagcccctat
gcggccectac
agatgttgag
catccagtgc
cgtgttcatc
cgtgatcagc
cctgtacacc
gctggaactg
gaacctgatc
ctgcaaagag
gcacatcgtg
ttagtccaat
tatcaccagc
ctccagaaaa
acgccatttt
tcaggaacag
tgccccggcet

gtggtaagca

tactacggtg
tcgtacgtca
acatgcccac
ccaaaaccca
gacgtgagcc
cataatgcca
gtcctcaccg
aacaaagccc
gaaccacagg
ctgacctgcc
gggcaaccgg
ttcctctaca
tgctccgtga
ccgggtaaaa
gtgctgacag
agaggcgcetg
caggaactgc
tacaaacgcg
agcaatcccg
tacctgtgcc
ctgggectgct
gacctgaaga
gagagcgacg
caggtgatca
atcctggcca
tgcgaggaac
cagatgttca
ttgttaaaga
tgaagcctat
aggggggaat
gcaaggcatg

atggaacagc

cagggccaag

gttcctgecc

gtagctatgc
ctgtctcttc
cgtgcccagc
aggacaccct
acgaagaccc
agacaaagcc
tcctgcacca
tcccagcccc
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgaggc
aagatcccaa
tgctgatcgce
ccgaagecgce
agggccageg
gaccgcagtg
ggcccatgeg
tgctgctgaa
tcagcgecgg
agatcgagga
tgcaccccag
gcctggaaag
acaacagcct
tggaagagaa
tcaacaccag
caggatatca
agagtacgag
gaaagacccc
gaaaaataca
tgaatatggg

aacagatgga

cggctcaggg

tatggactac
acaggatccc
acctgaactc
catgatctcc
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gcccccatcc
cttctatccc
caagaccacg
cgtggacaag
tctgcacaac
attttggggc
cctggectgtg
cacccggaag
gagcgacgtg
tactaattat
cattagcaag
cagccacttc
actgcccaag
cctgatccag
ctgcaaggtg
cggcgacgcc
gagcagcaac
gaacatcaaa
ctgacaattg
gtggtccagg
ccatagataa
acctgtaggt
taactgagaa
ccaaacagga
acagctgaat

ccaagaacag

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



atggtcccca
ggtgccccaa
ctcgecttctg
ctcggggcegc
ctcttgcagt
attgactacc
tttttttcett
gaaataaaca
ccattggctt
ttgttgtttg
tatagttcaa
agcctgectgt
tattgattga
aaaatgtgtg
tgtgtgtgtg
tgtgtgtgts
agccaacgct
ggaattcact
ttaatcgcct
ccgatcgccc
ttctccttac
gctctgatgce
gacgggcttg
gcatgtgtca
tacgcctatt
cttttcgggg
tgtatccgct
gtatgagtat
ctgtttttgce
cacgagtggg
ccgaagaacg
cccgtattga
tggttgagta
tatgcagtgc

tcggaggacc

gatgcggtcc
ggacctgaaa
ttcgecgeget
cagtcctccg
tgcatccgac
cgtcagcggg
aagtatttac
tggagtattc
tctacttttt
tttgtttgtt
gctagactat
tttagccttc
ttgattgatt
tatgggtgtg
catgtgtgtg
tgtgtgtgte
ccggctcagg
ggccgtcgtt
tgcagcacat
ttcccaacag
gcatctgtgc
cgcatagtta
tctgctcccg
gaggttttca
tttataggtt
aaatgtgcgc
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggceaa
ctcaccagtc

tgccataacc

gaaggagcta

agccctcagc
tgaccctgtg
tctgctcccc
attgactgag
ttgtggtctc
ggtctttcac
attaaatggc
agaatgtgtc
cttttatttt
tgttggttgg
tagctactct
ccacatctaa
gatgtgtgtg
tgtgaatgtg
tgtgtgactg
tgtgtgtete
tgtcaggttg
ttacaacgtc
ccccctttceg
ttgcgcagcc
ggtatttcac
agccagcccc
gcatccgcectt
ccgtcatcac
aatgtcatga
ggaaccccta
taaccctgat
cgtgtcgecc
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata

accgecttttt

agtttctaga
ccttatttga
gagctcaata
tcgccegggt
gctgttcctt
acatgcagca
catagtactt
ataaatattt
tttttgtect
ttggttaatt
gtaacccagg
gattacaggt
tgtgtgattg
tgtatgtatg
tgtctatgtg
tgttgtgaaa
gtttttgaga
gtgactggga
ccagctggceg
tgaatggcga
accgcatatg
gacacccgcc
acagacaagc
cgaaacgcgc
taataatggt
tttgtttatt
aaatgcttca
ttattccctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgccgceat
atcttacgga
acactgcggc

tgcacaacat

gaaccatcag
actaaccaat
aaagagccca
acccgtgtat
gggagggtct
tgtatcaaaa
aaagttacat
ctaattttaa
ctgtcttcca
tttttttaaa
gtgaccttga
atgagctatc
tgtttgtgtg
tgtgtgtgtg
tatgactgtg
aaatattcta
cagagtcttt
aaaccctggc
taatagcgaa
atggcgcctg
gtgcactctc
aacacccgct
tgtgaccgtc
gagacgaaag
ttcttagacg
tttctaaata
ataatattga
ttttgeggca
tgctgaagat
gatccttgag
gctatgtggc
acactattct
tggcatgaca

caacttactt

gggggatcat

atgtttccag
cagttcgctt
caacccctca
ccaataaacc
cctctgagtg
ttaatttggt
tggcttcctt
gatagtatct
tttgttgttg
gatcctacac
agtcatgggt
atttttggta
tgtgactgtg
agtgtgtgtg
tgtgtgtgtg
tggtagtgag
cacttagctt
gttacccaac
gaggcccgcea
atgcggtatt
agtacaatct
gacgcgccct
tccgggagcet
ggcctcgtga
tcaggtggca
cattcaaata
aaaaggaaga
ttttgecttc
cagttgggtg
agttttcgcc
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga

gtaactcgcc

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500



ttgatcgttg
tgcctgtagce
cttcccggcea
gctcggccct
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgcttcccga
agcgcacgag
gccacctctg
aaaacgccag
tgttctttcc
ctgataccgc
aagagcgccc
ggcacgacag
agctcactca
gaattgtgag
tttgctctta
tctatgeccct
ttccatttta
caatattcct
agtttctgtc
cagtttgcat

tagttgattt

<210> 17

ggaaccggag

aatggcaaca
acaattaata
tccggetggce
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgccagt
taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
caacgcggcc
tgcgttatcc
tcgccgecagc
aatacgcaaa
gtttcccgac
ttaggcaccc
cggataacaa
ggagtttcct
aggeeecees
aatgcacaga
gttaccaaag
attaacgttt
ctgtcaggat

ttatttttga

ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
cctttttttce
gtttgtttgc
gcgcagatac
tctgtagcac
ggcgataagt
cggtcgggct
gaactgagat
gcggacaggt
gggggaaacyg
cgatttttgt
tttttacggt
cctgattctg
cgaacgaccg
ccgcctctcc
tggaaagcgg
caggctttac
tttcacacag
aatacatccc
gggaagctaa
tgtttttatt
ctagtataaa
ccttcctcag
caatttccca

catatacatg

ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagc
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac
gaacggegsss
acctacagcg
atccggtaag
cctggtatct
gatgctcgtc
tcctggectt
tggataaccg
agcgcagcga
ccgecgegttg
gcagtgagcg
actttatgct
gaaacagcta
aaactcaaat
gccagcetttt
tcataagggt
taaaaataga
ttgacaacat

ttatgccagt

tg

cgacgagcgt
tggcgaacta
agttgcagga
tggagccggt
ctcccgtatc
acagatcgct
ctcatatata
gatccttttt
gtcagacccc
ctgectgcttg
gctaccaact
tcttctagtg
cctcgectctg
cgggttggac
ttcgtgcaca
tgagctatga
cggcagggtc
ttatagtcct
aggeeesces
ttgctggect
tattaccgcc
gtcagtgagc
gccgattcat
caacgcaatt
tccggetegt
tgaccatgat
atataaagca
tttaacattt
ttcaatgtgc
taaacgtgga
aaatgcgctg

catattaatt

gacaccacga
cttactctag
ccacttctgc
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagct
gaaagcgcca
ggaacaggag
gtcgggtttc
agcctatgga
tttgctcaca
tttgagtgag
gaggaagegg
taatgcagct
aatgtgagtt
atgttgtgtg
tacgccaagc
tttgacttgt
aaaatgttaa
atgaatgctg
aattacttag
ctgagcaagc

actagtcaat

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9452



<211> 33
<212> PRT
<213> Homo sapiens

<400> 17
Met Ser Thr Glu Ser Met Ile Arg Asp Val Glu Leu Ala Glu Glu Ala
1 5 10 15

Leu Pro Lys Lys Thr Gly Gly Pro Gln Gly Ser Arg Arg Cys Leu Phe
20 25 30

Leu

<210> 18

<211> 4

<212> PRT

<213> Homo sapiens

<400> 18
Ser Thr Glu Ser
1

<210> 19

<211> 21

<212> PRT

<213> Homo sapiens

<400> 19
Phe Ser Phe Leu Ile Val Ala Gly Ala Thr Thr Leu Phe Cys Leu Leu
1 5 10 15

His Phe Gly Val Ile
20

<210> 20

<211> 20

<212> PRT

<213> Homo sapiens

<400> 20
Gly Pro Gln Arg Glu Glu Phe Pro Arg Asp Leu Ser Leu Ile Ser Pro
1 5 10 15

Leu Ala Gln Ala
20

<210> 21

<211> 13

<212> PRT

<213> Homo sapiens

<400> 21
Val Arg Ser Ser Ser Arg Thr Pro Ser Asp Lys Pro Val
1 5 10

<210> 22

<211> 662

<212> DNA

<213> Artificial Sequence



<220>
<221> sourc

e

<223> /note="Description of Artificial Sequence: Synthetic

polyn

<400> 22
atgagcactg

acaggegessec
gtggcaggcg
gaagagttcc
gcaaaccctc
gccaatggeg
atctactccc
cacaccatca
aagagcccct
atctatctgg

cggcccgact

cg

<210>
<211>
<212>
<213>

23
233
PRT

<220>
<221>
<223>

sourc

polyp

<400> 23
Met Ser Thr
1

Leu Pro Lys

Leu
35

Leu Ser

Leu Leu

50

Cys

Arg Leu

65

Asp

Ser Arg Thr

Gln Ala Glu

ucleotide"

aaatgcatcc
cccagggctc
ccaccacgct
ccagggacct
aagctgaggg
tggagctgag
aggtcctctt
gccgcatcegc
gccagaggga
gaggggtctt

atctcgactt

e

/note="Description of

eptide”

Glu Met

5

Lys Thr

20

Phe Ser

His Phe
Leu

Ser

Ser
85

Pro

Gly Gln

100

His

Gly

Phe

Gly

Ile

70

Asp

Leu

Ccggaagggeee
caggceggtgc
cttctgectg
ctctctaatc
gcagctccag
agataaccag
caagggccaa
cgtctcctac
gaccccagag
ccagctggag

tgccgagtct

Artificial Sequence

Pro Gly

Pro

Gly

Ile
40

Leu

Val
55

Ile
Ser Pro
Pro

Lys

Gln Trp

tcctggcacg
ttgttcctca
ctgcactttg
agccctctgg
tggctgaacc
ctggtggtgc
ggctgcccct
cagaccaagg
ggggctgagg
aagggtgacc

gggcaggtct

Artificial Sequence:

Arg Gly Ser

10

Gln
25

Gly Ser

Val Ala Gly

Gly Pro Gln

Ala Gln

75

Leu

Val Ala

90

His

Leu Asn

105

Arg

aggaggcgct
gcctettctc
gagtgatcgg
cccaggcagc
gcecgggccaa
catcagaggg
ccacccatgt
tcaacctcct
ccaagccctg
gactcagcgc

actttgggat

Synthe

Trp His Glu

Arg Arg Cys

30

Thr
45

Ala Thr

Arg Glu Glu

60

Ala Vval Arg

Val Vval Ala

Ala Asn

110

Arg

ccccaagaag
cttcctgatc
cccccagagg
ccatgttgta
tgccctcctg
cctgtacctc
gctcctcacc
ctctgccatc
gtatgagccc
tgagatcaat

cattgccctg

tic

Glu
15

Ala

Leu Phe

Leu Phe

Phe

Pro

Ser
80

Ser

Asn Pro

95

Ala Leu

60

120

180

240

300

360

420

480

540

600

660

662



Ala Asn

115

Leu

Glu Gly

130

Leu

Cys Pro Ser

145

Val Ser Tyr

Cys Gln Arg

Pro Ile Tyr

195

Ala
210

Ser Glu

Gln
225

Val Tyr

<210>
<211>
<212>
<213>

24
663
DNA

<220>
<221>
<223>

sourc
polyn

<400> 24
atgagcactg

acagggsessc
gtggcaggceg
gaagagttcc
gcaaaccctc
gccaatggceg
atctactccc
cacaccatca
aagagcccct
atctatctgg
cggcccgact

tcg

Gly val

Leu

Tyr

Thr His

Glu

Ile

Val

Leu Arg

120

Tyr Ser

135

Leu Leu

150

Gln Thr

165

Glu Thr

180

Leu Gly

Ile

Asn

Phe Gly

Lys

Pro

Gly

Arg

Ile

Val Asn

Glu Gly

Val Phe

200

Pro
215

Asp

Ile Ala

230

e

ucleotide"

aaagcaagat
cccagggctc
ccaccacgct
ccagggacct
aagctgaggg
tggagctgag
aggtcctctt
gccgcatcegc
gccagaggga
gaggggtctt

atctcgactt

Artificial Sequence

ccgggacgtg
caggeggtgc
cttctgectg
ctctctaatc
gcagctccag
agataaccag
caagggccaa
cgtctcccac
gaccccagag
ccagctggag

tgccgagtct

Asp Asn Gln

Gln Val Leu

Thr Thr

155

His

Leu Ser

170

Leu

Ala
185

Glu Ala

Gln Leu Glu

Tyr Leu Asp

Leu

gagctggccg
ttgttcctca
ctgcactttg
agccctctgg
tggctgaacc
ctggtggtgc
ggctgcccct
cagaccaagg
ggggctgagg
aagggtgacc

gggcaggtct

Val
125

Leu Val

Phe
140

Lys Gly

Ile Ser Arg

Ala Ile Lys

Lys Pro Trp

190

Lys Gly

205

Asp

Phe
220

Ala Glu

aggaggcgct
gcctecttctc
gagtgatcgg
cccaggcagc
gcecgggccaa
catcagaggg
ccacccatgt
tcaacctcct
ccaagccctg
gactcagcgc

actttgggat

Pro Ser

Gln Gly

Ile Ala

160

Ser Pro

175

Tyr Glu

Leu

Arg

Ser Gly

/note="Description of Artificial Sequence: Synthetic

ccccaagaag
cttcctgatc
cccccagagg
ccatgttgta
tgccctcctg
cctgtacctc
gctcctcacc
ctctgccatc
gtatgagccc
tgagatcaat

cattgccctg

60

120

180

240

300

360

420

480

540

600

660

663



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400> 25

25

220
PRT
Artificial Sequence

source
/note="Description of

polypeptide"

Met Ser Thr Glu

1

Leu

Leu

Cys

Arg

65

Ala

Asn

Val

Gly

Arg

145

Lys

Trp

Asp

Glu

<210> 26

Pro

Ser

Leu

50

Asp

Asn

Ala

Pro

Gln

130

Ile

Ser

Tyr

Arg

Ser
210

Lys

Leu

35

Leu

Leu

Pro

Leu

Ser

115

Gly

Ala

Pro

Glu

Leu

195

Gly

Lys

20

Phe

His

Ser

Gln

Leu

100

Glu

Cys

Val

Cys

Pro

180

Ser

Gln

Ser

5

Thr

Ser

Phe

Leu

Ala

85

Ala

Gly

Pro

Ser

Gln

165

Ile

Ala

Val

Lys

Gly

Phe

Gly

Ile

70

Glu

Asn

Leu

Ser

His

150

Arg

Tyr

Glu

Tyr

Ile

Gly

Leu

Val

55

Ser

Gly

Gly

Tyr

Thr

135

Gln

Glu

Leu

Ile

Phe
215

Artificial Sequence:

Arg

Pro

Ile

40

Ile

Pro

Gln

Val

Leu

120

His

Thr

Thr

Gly

Asn

200

Gly

Asp

Gln

25

Val

Gly

Leu

Leu

Glu

105

Ile

Val

Lys

Pro

Gly

185

Arg

Ile

Val

10

Gly

Ala

Pro

Ala

Gln

90

Leu

Tyr

Leu

Val

Glu

170

Val

Pro

Ile

Glu

Ser

Gly

Gln

Gln

75

Trp

Arg

Ser

Leu

Asn

155

Gly

Phe

Asp

Ala

Leu

Arg

Ala

Arg

60

Ala

Leu

Asp

Gln

Thr

140

Leu

Ala

Gln

Tyr

Leu
220

Synthetic

Ala

Arg

Thr

45

Glu

Ala

Asn

Asn

Val

125

His

Leu

Glu

Leu

Leu
205

Glu

Cys

30

Thr

Glu

His

Arg

Gln

110

Leu

Thr

Ser

Ala

Glu

190

Asp

Glu

15

Leu

Leu

Phe

Val

Arg

Leu

Phe

Ile

Ala

Lys

175

Lys

Phe

Ala

Phe

Phe

Pro

Val

80

Ala

Val

Lys

Ser

Ile

160

Pro

Gly

Ala



<211>
<212>
<213>

663
DNA

<220>
<221>
<223>

sourc
polyn

<400> 26
atgagcactg

acagggeesc
gtggcaggceg
gaagagttcc
gcaaaccctc
gccaatggceg
atctactccc
cacaccatca
aagagcccct
atctatctgg
cggcccgact
tcg

<210>
<211>

<212>
<213>

27
220
PRT

<220>
<221>
<223>

sourc

polyp

<400> 27
Met Ser Thr
1

Leu Pro Lys

Leu
35

Leu Ser

Phe Leu Leu

50

Arg Asp Leu

65

Ala Asn Pro

e

ucleotide"

aaagcatgat
cccagggctc
ccaccacgct
ccagggacct
aagctgaggg
tggagctgag
aggtcctctt
gccgcatcgce
gccagaggga
gaggggtctt

atctcgactt

e

/note="Description of

eptide"

Glu Ser

Lys Thr

20

Phe Ser

His Phe

Ser Leu

Gln Ala

85

Met

Gly

Phe

Gly

Ile

70

Glu

Artificial Sequence

ccgggacgtg
caggcggtgc
cttcttcctg
ctctctaatc
gcagctccag
agataaccag
caagggccaa
cgtctcctac
gaccccagag
ccagctggag

tgccgagtct

Artificial Sequence

Ile

Gly

Leu
40

Val
55

Ser

Gly

Arg Asp

Pro Gln

25

Ile Val

Ile Gly

Pro Leu

Gln Leu

gagctggcecg
ttgttcctca
ctgcactttg
agccctctgg
tggctgaacc
ctggtggtgc
ggctgecect
cagaccaagg
ggggctgagg
aagggtgacc

gggcaggtct

Artificial Sequence:

Val
10

Glu

Gly Ser

Ala Gly

Pro Gln

Ala Gln

75

Gln
920

Trp

aggaggcgct
gcctettctc
gagtgatcgg
cccaggcagc
gccgggcecaa
catcagaggg
ccacccatgt
tcaacctcct
ccaagccctg
gactcagcgc

actttgggat

Synthe

Leu Ala Glu

Arg Arg Cys

30

Ala Thr

45

Thr

Arg Glu Glu

60

Ala Ala His

Leu Asn Arg

/note="Description of Artificial Sequence: Synthetic

ccccaagaag
cttcctgatc
cccccagagg
ccatgttgta
tgccctectg
cctgtacctc
gctcctcacc
cttcgccatc
gtatgagccc
tgagatcaat

cattgccctg

tic

Glu
15

Ala

Leu Phe

Leu Phe

Phe Pro

Val Vval

80

Arg Ala

60

120

180

240

300

360

420

480

540

600

660

663



Asn Ala Leu

Val Ser

115

Pro

Gln
130

Gly Gly

Arg Ile Ala

145

Lys Ser Pro

Trp Tyr Glu

Leu
195

Asp Arg

Glu Ser

210

Gly

<210>
<211>
<212>
<213>

28
663
DNA

<220>
<221>
<223>

sourc
polyn

<400> 28
atgagcactg

acagggsessc
gtggcaggceg
gaagagttcc
gcaaaccctc
gccaatggceg
atctactccc
cacaccatca
aagagcccct
atctatctgg
cggcccgact

tcg

Leu Ala

100

Glu Gly

Pro

Cys

Val Ser

Asn

Leu

Ser

Tyr

Gly Vval

Leu
120

Tyr

Thr
135

His

Gln Thr

150

Gln
165

Cys

Pro Ile

180

Ser Ala

Gln Vval

e

ucleotide”

aaagcatgat
cccagggctc
ccaccacgct
ccagggacct
aagctgaggg
tggagctgag
aggtcctctt
gccgcatcegc
gccagaggga
gaggggtctt

atctcgactt

Arg

Tyr

Glu

Tyr

Glu Thr

Leu Gly

Ile Asn

200

Phe
215

Gly

Artificial Sequence

ccgggacgtg
caggceggtgc
cttctgectg
ctctctaatc
gcagctccag
agataaccag
caagggccaa
cgtctcctac
gaccccagag
ccagctggag

tgccgagtat

Glu
105

Leu Arg

Ile Tyr Ser

Val Leu Leu

Val Asn

155

Lys

Glu
170

Pro Gly

Gly Val Phe

185

Arg Pro Asp

Ile Ile Ala

gagctggecg
ttgttcctca
ctgcactttg
agccctctgg
tggctgaacc
ctggtggtgce
ggctgcccct
cagaccaagg
ggggctgagg
aagggtgacc

gggcaggtct

Gln
110

Asp Asn

Gln Val

125

Leu

Thr
140

His Thr

Leu Leu Phe

Ala Glu Ala

Gln Glu

190

Leu

Leu
205

Tyr Asp

Leu
220

aggaggcgct
gcctettctc
gagtgatcgg
cccaggceagce
gccgggccaa
catcagaggg
ccacccatgt
tcaacctcct
ccaagccctg
gactcatcgc

actttgggat

Leu Val

Phe Lys

Ile Ser

Ala Ile

160

Lys Pro

175

Lys Gly

Phe Ala

/note="Description of Artificial Sequence: Synthetic

ccccaagaag
cttcctgatc
cccccagagg
ccatgttgta
tgccctcctg
cctgtacctc
gctcctcacc
ctctgccatc
gtatgagccc
tgagatcaat

cattgccctg

60

120

180

240

300

360

420

480

540

600

660

663



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400> 29

29
220
PRT
Artificial Sequence

source
/note="Description of

polypeptide"

Met Ser Thr Glu

1

Leu

Leu

Cys

Arg

Ala

Asn

Val

Gly

Arg

145

Lys

Trp

Asp

Glu

<210> 30

Pro

Ser

Leu

50

Asp

Asn

Ala

Pro

Gln

130

Ile

Ser

Tyr

Arg

Tyr
210

Lys

Leu

35

Leu

Leu

Pro

Leu

Ser

115

Gly

Ala

Pro

Glu

Leu

195

Gly

<211> 663

Lys

20

Phe

His

Ser

Gln

Leu

100

Glu

Cys

Val

Cys

Pro

180

Ile

Gln

Ser

5

Thr

Ser

Phe

Leu

Ala

85

Ala

Gly

Pro

Ser

Gln

165

Ile

Ala

Val

Met

Gly

Phe

Gly

Ile

70

Glu

Asn

Leu

Ser

Tyr

150

Arg

Tyr

Glu

Tyr

Ile

Gly

Leu

Val

55

Ser

Gly

Gly

Tyr

Thr

135

Gln

Glu

Leu

Ile

Phe
215

Artificial Sequence:

Arg Asp

Pro Gln
25

Ile Val
40

Ile Gly

Pro Leu

Gln Leu

Val Glu
105

Leu Ile
120

His Val

Thr Lys

Thr Pro

Gly Gly
185

Asn Arg
200

Gly Ile

Val

10

Gly

Ala

Pro

Ala

Gln

90

Leu

Tyr

Leu

Val

Glu

170

Val

Pro

Ile

Glu

Ser

Gly

Gln

Gln

75

Trp

Arg

Ser

Leu

Asn

155

Gly

Phe

Asp

Ala

Leu

Arg

Ala

Arg

60

Ala

Leu

Asp

Gln

Thr

140

Leu

Ala

Gln

Tyr

Leu
220

Synthetic

Ala

Arg

Thr

45

Glu

Ala

Asn

Asn

Val

125

His

Leu

Glu

Leu

Leu
205

Glu

Cys

30

Thr

Glu

His

Arg

Gln

110

Leu

Thr

Ser

Ala

Glu

190

Asp

Glu

15

Leu

Leu

Phe

Val

Arg

95

Leu

Phe

Ile

Ala

Lys

175

Lys

Phe

Ala

Phe

Phe

Pro

Val

80

Ala

Val

Lys

Ser

Ile

160

Pro

Gly

Ala



<212> DNA

<213> Artificial Sequence

<220>
<221> sourc

e

<223> /note="Description of Artificial Sequence: Synthetic

polyn

<400> 30
atgagcactg

acagggessc
gtggcaggceg
gaagagttcc
gcaaaccctc
gccaatggeg
atctactccc
cacaccatca
aagagcccct
atctatctgg
cggcccgact
tcg

<210>
<211>

<212>
<213>

31
220
PRT

<220>
<221>
<223>

sourc

polyp

<400> 31
Met Ser Thr
1

Leu Pro Lys

Leu
35

Leu Ser

Leu Leu

50

Cys

Arg Asp Leu

Ala Asn Pro

ucleotide"

aaagcatgat
cccagggctc
ccaccacgct
ccagggacct
aagctgaggg
tggagctgag
aggtcctctt
gccgcatcegce
gccagaggga
gaggggtctt

atctctactt

e

/note="Description of

eptide"

Glu Ser

5

Lys Thr

20

Phe Ser

His Phe

Ser Leu

Gln Ala

85

Met

Gly

Phe

Gly

Ile

70

Glu

ccgggacgtg
caggcggtgc
cttctgectg
ctctctaatc
gcagctccag
agataaccag
caagggccaa
cgtctcctac
gaccccagag
ccagctggag

tgccgagtcet

Artificial Sequence

Ile Arg

Pro

Gly

Ile
40

Leu

Val
55

Ile
Pro

Ser

Gly Gln

gagctggcecg
ttgttcctca
ctgcactttg
agccctctgg
tggctgaacc
ctggtggtgc
ggctgcccct
cagaccaagg
ggggctgagg
aagggtgacc

gggcaggtct

Artificial Sequence:

Val
10

Asp Glu

Gln
25

Gly Ser

Val Ala Gly

Gly Pro Gln

Ala Gln

75

Leu

Gln
90

Leu Trp

aggaggcgct
gcctettcetce
gagtgatcgg
cccaggcagc
gcecgggcecaa
catcagaggg
ccacccatgt
tcaacctcct
ccaagccctg
gactcagcgc

actttgggat

Synthe

Leu Ala Glu

Arg Arg Cys

30

Ala Thr

45

Thr

Arg Glu Glu

60

Ala Ala His

Leu Asn Arg

ccccaagaag
cttcctgatc
cccccagagg
ccatgttgta
tgccctectg
cctgtacctc
gctcctcacc
ctctgccatc
gtatgagccc
tgagatcaat

cattgccctg

tic

Glu
15

Ala

Leu Phe

Leu Phe

Phe Pro

Val val

80

Arg Ala

95

60

120

180

240

300

360

420

480

540

600

660

663



Asn Ala Leu

Val Ser

115

Pro

Gln
130

Gly Gly

Arg Ile Ala

145

Lys Ser Pro

Trp Tyr Glu

Leu
195

Asp Arg

Glu Ser

210

Gly

<210>
<211>
<212>
<213>

32
660
DNA

<220>
<221>
<223>

sourc
polyn

<400> 32
atgagcactg

acaggegsgssc
gtggcaggceg
gaagagttcc
aaccctcaag
aatggcgtgg
tactcccagg
accatcagcc
agcccctgcec
tatctgggag
cccgactatc
<210> 33

<211> 219
<212> PRT

Leu Ala

100

Glu Gly

Pro

Cys

Val Ser

Asn

Leu

Ser

Tyr

Gly Val

Leu
120

Tyr

Thr
135

His

Gln Thr

150

Gln
165

Cys

Pro Ile

180

Ser Ala

Gln Vval

e

ucleotide”

aaagcatgat
cccagggctc
ccaccacgct
ccagggacct
ctgaggggca
agctgagaga
tcctcttcaa
gcatcgccgt
agagggagac
gggtcttcca

tctactttgc

Arg

Tyr

Glu

Tyr

Glu Thr

Leu Gly

Ile Asn

200

Phe
215

Gly

Artificial Sequence

ccgggacgtg
caggceggtgc
cttctgectg
ctctctaatc
gctccagtgg
taaccagctg
gggccaaggc
ctcctaccag
cccagaggge
gctggagaag

cgagtctggg

Glu
105

Leu Arg

Ile Tyr Ser

Val Leu Leu

Val Asn

155

Lys

Glu
170

Pro Gly

Gly Val Phe

185

Arg Pro Asp

Ile Ile Ala

gagctggcecg
ttgttcctca
ctgcactttg
agccctctgce
ctgaaccgcc
gtggtgccat
tgcccctcca
accaaggtca
gctgaggcca
ggtgaccgac

caggtctact

Gln
110

Asp Asn

Gln Vval

125

Leu

Thr
140

His Thr

Leu Leu Ser

Ala Glu Ala

Gln Glu

190

Leu

Leu
205

Tyr Tyr

Leu
220

aggaggcgct
gcctettctc
gagtgatcgg
aggcagccca
gggccaatgc

cagagggcct

cccatgtgcet
acctcctctc
agccctggta
tcagcgctga

ttgggatcat

Leu Val

Phe Lys

Ile Ser

Ala Ile

160

Lys Pro

175

Lys Gly

Phe Ala

/note="Description of Artificial Sequence: Synthetic

ccccaagaag
cttcctgatc
cccccagagg
tgttgtagca
cctcctggcec
gtacctcatc
cctcacccac
tgccatcaag
tgagcccatc
gatcaatcgg

tgccctgtceg

60

120

180

240

300

360

420

480

540

600

660



<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of
polypeptide”

<400> 33

Met Ser Thr Glu

1

Leu

Leu

Cys

Arg

65

Asn

Ala

Pro

Gln

Ile

145

Ser

Tyr

Arg

Ser

Pro

Ser

Leu

50

Asp

Pro

Leu

Ser

Gly

130

Ala

Pro

Glu

Leu

Gly
210

Lys

Leu

35

Leu

Leu

Gln

Leu

Glu

115

Cys

Val

Cys

Pro

Ser

195

Gln

<210> 34

<211> 671
<212> DNA
<213> Artificial Sequence

Lys

20

Phe

His

Ser

Ala

Ala

100

Gly

Pro

Ser

Gln

Ile

180

Ala

Val

Ser

Thr

Ser

Phe

Leu

Glu

85

Asn

Leu

Ser

Tyr

Arg

165

Tyr

Glu

Tyr

Met

Gly

Phe

Gly

Ile

70

Gly

Gly

Tyr

Thr

Gln

150

Glu

Leu

Ile

Phe

Ile

Gly

Leu

Val

55

Ser

Gln

Val

Leu

His

135

Thr

Thr

Gly

Asn

Gly
215

Artificial Sequence:

Arg

Pro

Ile

40

Ile

Pro

Leu

Glu

Ile

120

Val

Lys

Pro

Gly

Arg

200

Ile

Asp

Gln

25

Val

Gly

Leu

Gln

Leu

105

Tyr

Leu

Val

Glu

Val

185

Pro

Ile

Val

10

Gly

Ala

Pro

Ala

Trp

90

Arg

Ser

Leu

Asn

Gly

170

Phe

Asp

Ala

Glu

Ser

Gly

Gln

Gln

75

Leu

Asp

Gln

Thr

Leu

155

Ala

Gln

Tyr

Leu

Leu

Arg

Ala

Arg

60

Ala

Asn

Asn

Val

His

140

Leu

Glu

Leu

Leu

Synthetic

Ala

Arg

Thr

45

Glu

His

Arg

Gln

Leu

125

Thr

Ser

Ala

Glu

Tyr
205

Glu

Cys

30

Thr

Glu

Val

Arg

Leu

110

Phe

Ile

Ala

Lys

Lys

190

Phe

Glu

15

Leu

Leu

Phe

Val

Ala

95

Val

Lys

Ser

Ile

Pro

175

Gly

Ala

Ala

Phe

Phe

Pro

Ala

80

Asn

Val

Gly

Arg

Lys

160

Trp

Asp

Glu



<220>
<221> sourc

e

<223> /note="Description of Artificial Sequence: Synthetic

polyn

<400> 34
atgctcgagt

cgctccccaa
tctccttect
tcggccccca
atgttgtagc
ccctectggce
tgtacctcat
tcctcaccca
tcgccatcaa
atgagcccat
agatcaatcg
ttgccctgtc
<210>
<211>

<212>
<213>

35
219
PRT

<220>
<221>
<223>

sourc

polyp

<400> 35
Met Ser Thr
1

Leu Pro Lys

Leu
35

Leu Ser

Phe Leu Leu

50

Arg Asp Leu

Asn Pro Gln

Ala Leu Leu

ucleotide"

cgagatgagc
gaagacaggsg
gatcgtggca
gagggaagag
aaaccctcaa
caatggcgtg
ctactcccag
caccatcagc
gagcccctgce
ctatctggga

gcccgactat

8

e

/note="Description of

eptide”

Glu
5

Lys Thr

20

Phe Ser

His Phe

Ser Leu

Ala Glu

85

Ala
100

Asn

Met His

Gly

Phe

Gly

Ile

70

Gly

Gly

actgaaatgc
gggeeccagg
ggcgecacca
ttccccaggg
gctgaggggc
gagctgagag
gtcctcttca
cgcatcgcecg
cagagggaga
ggggtcttcc

ctctactttg

Artificial Sequence

Pro Gly

Pro

Gly

Ile
40

Leu

Val
55

Ile

Ser Pro

Gln Leu

Val Glu

atcccggaag ggggtcctgg cacgaggagg

gctccaggceg

cgctettcett

acctctctct

agctccagtg

ataaccagct

agggccaagg

tctcccacca

ccccagaggg

agctggagaa

ccgagtatgg

Arg

Gln

25

Val

Gly

Leu

Gln

Leu
105

Gly

10

Gly

Ala

Pro

Ala

Trp

90

Arg

Ser

Ser

Gly

Gln

Gln

75

Leu

Asp

gtgcttgttc

cctgectgcac

aatcagccct

gctgaaccgc

ggtggtgcca

ctgcccctcc

gaccaaggtc

ggctgaggcc

gggtgaccga

gcaggtctac

Artificial Sequence:

Trp

Arg

Ala

Arg

60

Ala

Asn

Asn

ctcagcctct
tttggagtga
ctggcagccc
cgggccaatg
tcagagggcc
acccatgtgc
aacctcctct
aagccctggt
ctcatcgctg

tttgggatca

Synthetic

His

Arg

Thr

45

Glu

His

Arg

Gln

Glu

Cys

30

Thr

Glu

Val

Arg

Leu
110

Glu
15

Ala

Leu Phe

Leu Phe

Phe Pro

Val Ala

80

Ala
95

Asn

Val Vval

60

120

180

240

300

360

420

480

540

600

660

671



Pro

Gln

Ile

145

Ser

Tyr

Arg

Tyr

<210>
<211>
<212>
<213>

Ser

Gly

130

Ala

Pro

Glu

Leu

Gly
210

<220>

<221>
<223>

Glu
115

Cys

Val

Cys

Pro

Ile

195

Gln

36

1131
PRT
Artificial Sequence

source
/note="Description of

Gly

Pro

Ser

Gln

Ile

180

Ala

Val

Leu

Ser

His

Arg

165

Tyr

Glu

Tyr

polypeptide”

<400> 36
Met Ser Thr Glu

1

Leu

Leu

Cys

Arg

Arg

Glu

Asn

Pro

Ser

Leu

50

Asp

Thr

Gly

Gly

Lys

Leu

35

Leu

Leu

Pro

Gln

Val

Lys

20

Phe

His

Ser

Ser

Leu

100

Glu

Ser

Thr

Ser

Phe

Leu

Asp

85

Gln

Leu

Tyr

Thr

Gln

150

Glu

Leu

Ile

Phe

Met

Gly

Phe

Gly

Ile

70

Lys

Trp

Arg

Leu

His

135

Thr

Thr

Gly

Asn

Gly
215

Ile

Gly

Leu

Val

55

Ser

Val

Leu

Asp

Ile

120

Val

Lys

Pro

Gly

Arg

200

Ile

Artificial Sequence:

Arg

Pro

Ile

40

Ile

Pro

Ala

Asn

Asn

Tyr

Leu

Val

Glu

Val

185

Pro

Ile

Asp

Gln

25

Val

Gly

Leu

His

Arg

105

Gln

Ser

Leu

Asn

Gly

170

Phe

Asp

Ala

Val

10

Gly

Ala

Pro

Ala

Val

90

Arg

Leu

Gln

Thr

Leu

155

Ala

Gln

Tyr

Leu

Glu

Ser

Gly

Gln

Gln

75

Val

Ala

Val

Val

His

140

Leu

Glu

Leu

Leu

Leu

Arg

Ala

Arg

60

Ala

Ala

Asn

Val

Leu

125

Thr

Phe

Ala

Glu

Tyr
205

Phe

Ile

Ala

Lys

Lys

190

Phe

Lys

Ser

Ile

Pro

175

Gly

Ala

Synthetic

Ala

Arg

Thr

45

Glu

Arg

Asn

Ala

Pro

Glu

Cys

30

Thr

Glu

Ser

Pro

Leu

110

Ser

Glu
15

Leu

Leu

Phe

Ser

Gln

95

Leu

Glu

Gly

Arg

Lys

160

Trp

Asp

Glu

Ala

Phe

Phe

Pro

Ser

80

Ala

Ala

Gly



Leu

Ser

145

Tyr

Arg

Tyr

Glu

Tyr

225

Leu

Leu

Arg

Gly

Tyr

305

Ile

Gly

Gln

Tyr

Gly
385

Tyr

130

Thr

Gln

Glu

Leu

Ile

210

Phe

Thr

Ser

Asp

Asp

290

Leu

Tyr

Ser

Glu

Thr

370

Ser

115

Leu

His

Thr

Thr

Gly

195

Asn

Gly

Cys

Trp

Ile

275

Arg

Asn

His

Gly

Asp

355

Phe

Gly

Ile

Val

Lys

Pro

180

Gly

Arg

Ile

Gly

Leu

260

Gln

Val

Trp

Thr

Ser

340

Ile

Gly

Gly

Tyr

Leu

Val

165

Glu

Val

Pro

Ile

Asp

245

Phe

Met

Thr

Tyr

Ser

325

Gly

Ala

Gly

Gly

Ser

Leu

150

Asn

Gly

Phe

Asp

Ala

230

Val

Leu

Thr

Ile

Gln

310

Arg

Thr

Thr

Gly

Gly
390

Gln

135

Thr

Leu

Ala

Gln

Tyr

215

Leu

Glu

Val

Gln

Ser

295

Gln

Leu

Asp

Tyr

Thr

375

Ser

120

Val

His

Leu

Glu

Leu

200

Leu

Ser

Glu

Ala

Thr

280

Cys

Lys

His

Tyr

Phe

360

Lys

Gly

Leu

Thr

Ser

Ala

185

Glu

Asp

Arg

Asn

Ile

265

Thr

Arg

Pro

Ser

Ser

345

Cys

Leu

Gly

Phe

Ile

Ala

170

Lys

Lys

Phe

Ala

Pro

250

Leu

Ser

Ala

Asp

Gly

330

Leu

Gln

Glu

Gly

Lys

Ser

155

Ile

Pro

Gly

Ala

Glu

235

Gly

Lys

Ser

Ser

Gly

315

Val

Thr

Gln

Leu

Gly
395

Gly

140

Arg

Lys

Trp

Asp

Glu

220

Gly

Pro

Gly

Leu

Gln

300

Thr

Pro

Ile

Gly

Lys

380

Ser

125

Gln

Ile

Ser

Tyr

Arg

205

Ser

Arg

Met

Val

Ser

285

Asp

Val

Ser

Ser

Asn

365

Arg

Gly

Gly

Ala

Pro

Glu

190

Leu

Gly

Gly

Glu

Gln

270

Ala

Ile

Lys

Arg

Asn

350

Thr

Gly

Gly

Cys

Val

Cys

175

Pro

Ser

Gln

Ser

Phe

255

Cys

Ser

Ser

Leu

Phe

335

Leu

Leu

Gly

Gly

Pro

Ser

160

Gln

Ile

Ala

Val

Leu

240

Gly

Ser

Leu

Lys

Leu

320

Ser

Glu

Pro

Gly

Gly
400



Ser

Gln

Tyr

Leu

Lys

465

Leu

Ala

Gln

Asp

Cys

545

Pro

Cys

Trp

Glu

Leu

625

Asn

Gly

Glu

Ser

Gly

Gly

450

Ser

Lys

Lys

Gly

Pro

530

Pro

Lys

Val

Tyr

Glu

610

His

Lys

Gln

Val

Leu

Val

435

Val

Arg

Met

His

Thr

515

Ala

Ala

Pro

Val

Val

595

Gln

Gln

Ala

Pro

Gln

Ser

420

Ser

Ile

Leu

Asn

Tyr

500

Thr

Glu

Pro

Lys

Val

580

Asp

Tyr

Asp

Leu

Arg
660

Leu

405

Val

Trp

Trp

Thr

Ser

485

Tyr

Val

Pro

Glu

Asp

565

Asp

Gly

Asn

Trp

Pro

645

Glu

Gln

Thr

Ile

Gly

Ile

470

Leu

Tyr

Thr

Lys

Leu

550

Thr

Val

Val

Ser

Leu

630

Ala

Pro

Gln

Cys

Arg

Ser

455

Ile

Gln

Gly

Val

Ser

535

Leu

Leu

Ser

Glu

Thr

615

Asn

Pro

Gln

Ser

Thr

Gln

440

Glu

Lys

Thr

Gly

Ser

520

Pro

Gly

Met

His

Val

600

Tyr

Gly

Ile

Val

Gly

Val

425

Pro

Thr

Asp

Asp

Ser

505

Ser

Asp

Gly

Ile

Glu

585

His

Arg

Lys

Glu

Tyr
665

Pro

410

Ser

Pro

Thr

Asn

Asp

490

Tyr

Tyr

Lys

Pro

Ser

570

Asp

Asn

Val

Glu

Lys

650

Thr

Gly

Gly

Arg

Tyr

Ser

475

Thr

Ala

Val

Thr

Ser

555

Arg

Pro

Ala

Val

Tyr

635

Thr

Leu

Leu

Val

Lys

Tyr

460

Lys

Ala

Met

Thr

His

540

Val

Thr

Glu

Lys

Ser

620

Lys

Ile

Pro

Val

Ser

Gly

445

Asn

Ser

Ile

Asp

Val

525

Thr

Phe

Pro

Val

Thr

605

Val

Cys

Ser

Pro

Ala

Leu

430

Leu

Ser

Gln

Tyr

Tyr

510

Ser

Cys

Leu

Glu

Lys

590

Lys

Leu

Lys

Lys

Ser
670

Pro

415

Pro

Glu

Ala

Val

Tyr

495

Trp

Ser

Pro

Phe

Val

575

Phe

Pro

Thr

Val

Ala

655

Arg

Ser

Asp

Trp

Leu

Phe

480

Cys

Gly

Gln

Pro

Pro

560

Thr

Asn

Arg

Val

Ser

640

Lys

Asp



Glu

Tyr

Asn

705

Phe

Asn

Thr

Trp

Val

785

Leu

Thr

Tyr

Gln

Glu

865

Gly

Leu

Gly

Ser

Leu

Pro

690

Asn

Leu

Val

Gln

Val

770

Thr

Leu

Arg

Arg

Gln

850

Glu

Gly

Gln

Glu

Thr
930

Thr

675

Ser

Tyr

Tyr

Phe

Lys

755

Leu

Val

His

Lys

Ser

835

Gly

Tyr

Lys

Lys

Arg

915

Ala

Lys

Asp

Lys

Ser

Ser

740

Ser

Val

Ala

Ser

His

820

Arg

Gln

Asp

Pro

Asp

900

Arg

Thr

Asn

Ile

Thr

Lys

725

Cys

Leu

Val

Phe

Asp

805

Tyr

Val

Asn

Val

Arg

885

Lys

Arg

Lys

Gln

Ala

Thr

710

Leu

Ser

Ser

Val

Ile

790

Tyr

Gln

Lys

Gln

Leu

870

Arg

Met

Gly

Asp

Val

Val

695

Pro

Thr

Val

Leu

Gly

775

Ile

Met

Pro

Phe

Leu

855

Asp

Lys

Ala

Lys

Thr
935

Ser

680

Glu

Pro

Val

Met

Ser

760

Gly

Phe

Asn

Tyr

Ser

840

Tyr

Lys

Asn

Glu

Gly

920

Tyr

Leu

Trp

Val

Asp

His

745

Pro

Val

Trp

Met

Ala

825

Arg

Asn

Arg

Pro

Ala

905

His

Asp

Thr

Glu

Leu

Lys

730

Glu

Gly

Leu

Val

Thr

810

Pro

Ser

Glu

Arg

Gln

890

Tyr

Asp

Ala

Cys

Ser

Asp

715

Ser

Ala

Lys

Ala

Arg

795

Pro

Pro

Ala

Leu

Gly

875

Glu

Ser

Gly

Leu

Leu

Asn

700

Ser

Arg

Leu

Lys

Cys

780

Ser

Arg

Arg

Asp

Asn

860

Arg

Gly

Glu

Leu

His
940

Val

685

Gly

Asp

Trp

His

Asp

765

Tyr

Lys

Arg

Asp

Ala

845

Leu

Asp

Leu

Ile

Tyr

925

Met

Lys

Gln

Gly

Gln

Asn

750

Pro

Ser

Arg

Pro

Phe

830

Pro

Gly

Pro

Tyr

Gly

910

Gln

Gln

Gly

Pro

Ser

Gln

735

His

Lys

Leu

Ser

Gly

815

Ala

Ala

Arg

Glu

Asn

895

Met

Gly

Ala

Phe

Glu

Phe

720

Gly

Tyr

Phe

Leu

Arg

800

Pro

Ala

Tyr

Arg

Met

880

Glu

Lys

Leu

Leu



Pro Pro Arg Gly Pro Gln Cys Thr Asn Tyr Ala Leu Leu Lys Leu Ala
945 950 955 960

Gly Asp Val Glu Ser Asn Pro Gly Pro Met Arg Ile Ser Lys Pro His
965 970 975

Leu Arg Ser Ile Ser Ile Gln Cys Tyr Leu Cys Leu Leu Leu Asn Ser
980 985 990

His Phe Leu Thr Glu Ala Gly Ile His Val Phe Ile Leu Gly Cys Phe
995 1000 1005

Ser Ala Gly Leu Pro Lys Thr Glu Ala Asn Trp Val Asn Val Ile
1010 1015 1020

Ser Asp Leu Lys Lys Ile Glu Asp Leu Ile Gln Ser Met His Ile
1025 1030 1035

Asp Ala Thr Leu Tyr Thr Glu Ser Asp Val His Pro Ser Cys Lys
1040 1045 1050

Val Thr Ala Met Lys Cys Phe Leu Leu Glu Leu Gln Val Ile Ser
1055 1060 1065

Leu Glu Ser Gly Asp Ala Ser Ile His Asp Thr Val Glu Asn Leu
1070 1075 1080

Ile Ile Leu Ala Asn Asn Ser Leu Ser Ser Asn Gly Asn Val Thr
1085 1090 1095

Glu Ser Gly Cys Lys Glu Cys Glu Glu Leu Glu Glu Lys Asn Ile
1100 1105 1110

Lys Glu Phe Leu Gln Ser Phe Val His Ile Val Gln Met Phe Ile
1115 1120 1125

Asn Thr Ser
1130

<210> 37

<211> 1138

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

polypeptide"
<400> 37
Met Ser Thr Glu Ser Met Ile Arg Asp Val Glu Leu Ala Glu Glu Ala
1 5 10 15

Leu Pro Lys Lys Thr Gly Gly Pro Gln Gly Ser Arg Arg Cys Leu Phe
20 25 30



Leu

Cys

Arg

65

Arg

Glu

Asn

Leu

Ser

145

Tyr

Arg

Tyr

Glu

Tyr

225

Leu

Leu

Arg

Gly

Ser

Leu

50

Asp

Thr

Gly

Gly

Tyr

130

Thr

Gln

Glu

Leu

Ile

210

Phe

Thr

Ser

Asp

Asp
290

Leu

35

Leu

Leu

Pro

Gln

Val

115

Leu

His

Thr

Thr

Gly

195

Asn

Gly

Cys

Trp

Ile

275

Arg

Phe

His

Ser

Ser

Leu

100

Glu

Ile

Val

Lys

Pro

180

Gly

Arg

Ile

Gly

Leu

260

Gln

Val

Ser

Phe

Leu

Asp

Gln

Leu

Tyr

Leu

Val

165

Glu

Val

Pro

Ile

Asp

245

Phe

Met

Thr

Phe

Gly

Ile

70

Lys

Trp

Arg

Ser

Leu

150

Asn

Gly

Phe

Asp

Ala

230

Val

Leu

Thr

Ile

Leu

Val

55

Ser

Val

Leu

Asp

Gln

135

Thr

Leu

Ala

Gln

Tyr

215

Leu

Glu

Val

Gln

Ser
295

Ile

40

Ile

Pro

Ala

Asn

Asn

120

Val

His

Leu

Glu

Leu

200

Leu

Ser

Glu

Ala

Thr

280

Cys

Val

Gly

Leu

His

Arg

105

Gln

Leu

Thr

Ser

Ala

185

Glu

Asp

Arg

Asn

Ile

265

Thr

Arg

Ala

Pro

Ala

Val

90

Arg

Leu

Phe

Ile

Ala

170

Lys

Lys

Phe

Ala

Pro

250

Leu

Ser

Ala

Gly

Gln

Gln

75

Val

Ala

Val

Lys

Ser

155

Ile

Pro

Gly

Ala

Glu

235

Gly

Lys

Ser

Ser

Ala

Arg

60

Ala

Ala

Asn

Val

Gly

140

Arg

Lys

Trp

Asp

Glu

220

Gly

Pro

Gly

Leu

Gln
300

Thr

45

Glu

Arg

Asn

Ala

Pro

125

Gln

Ile

Ser

Tyr

Arg

205

Ser

Arg

Met

Val

Ser

285

Asp

Thr

Glu

Ser

Pro

Leu

110

Ser

Gly

Ala

Pro

Glu

190

Leu

Gly

Gly

Glu

Gln

270

Ala

Ile

Leu

Phe

Ser

Gln

95

Leu

Glu

Cys

Val

Cys

175

Pro

Ser

Gln

Ser

Phe

255

Cys

Ser

Ser

Phe

Pro

Ser

80

Ala

Ala

Gly

Pro

Ser

160

Gln

Ile

Ala

Val

Leu

240

Gly

Ser

Leu

Lys



Tyr

305

Ile

Gly

Gln

Tyr

Gly

385

Ser

Gln

Tyr

Leu

Lys

465

Leu

Ala

Gln

Asp

Cys

545

Pro

Leu

Tyr

Ser

Glu

Thr

370

Ser

Glu

Ser

Gly

Gly

450

Ser

Lys

Lys

Gly

Pro

530

Pro

Lys

Asn

His

Gly

Asp

355

Phe

Gly

Val

Leu

Val

435

Val

Arg

Met

His

Thr

515

Ala

Ala

Pro

Trp

Thr

Ser

340

Ile

Gly

Gly

Gln

Ser

420

Ser

Ile

Leu

Asn

Tyr

500

Thr

Glu

Pro

Lys

Tyr

Ser

325

Gly

Ala

Gly

Gly

Leu

405

Val

Trp

Trp

Thr

Ser

485

Tyr

Val

Pro

Glu

Asp
565

Gln

310

Arg

Thr

Thr

Gly

Gly

390

Gln

Thr

Ile

Gly

Ile

470

Leu

Tyr

Thr

Lys

Leu

550

Thr

Gln

Leu

Asp

Tyr

Thr

375

Ser

Gln

Cys

Arg

Ser

455

Ile

Gln

Gly

Val

Ser

535

Leu

Leu

Lys

His

Tyr

Phe

360

Lys

Gly

Ser

Thr

Gln

440

Glu

Lys

Thr

Gly

Ser

520

Pro

Gly

Met

Pro

Ser

Ser

345

Cys

Leu

Gly

Gly

Val

425

Pro

Thr

Asp

Asp

Ser

505

Ser

Asp

Gly

Ile

Asp

Gly

330

Leu

Gln

Glu

Gly

Pro

410

Ser

Pro

Thr

Asn

Asp

490

Tyr

Tyr

Lys

Pro

Ser
570

Gly

315

Val

Thr

Gln

Leu

Gly

395

Gly

Gly

Arg

Tyr

Ser

475

Thr

Ala

Val

Thr

Ser

555

Arg

Thr

Pro

Ile

Gly

Lys

380

Ser

Leu

Val

Lys

Tyr

460

Lys

Ala

Met

Thr

His

540

Val

Thr

Val

Ser

Ser

Asn

365

Arg

Gly

Val

Ser

Gly

445

Asn

Ser

Ile

Asp

Val

525

Thr

Phe

Pro

Lys

Arg

Asn

350

Thr

Gly

Gly

Ala

Leu

430

Leu

Ser

Gln

Tyr

Tyr

510

Ser

Cys

Leu

Glu

Leu

Phe

335

Leu

Leu

Gly

Gly

Pro

415

Pro

Glu

Ala

Val

Tyr

495

Trp

Ser

Pro

Phe

Val
575

Leu

320

Ser

Glu

Pro

Gly

Gly

400

Ser

Asp

Trp

Leu

Phe

480

Cys

Gly

Gln

Pro

Pro

560

Thr



Cys

Trp

Glu

Leu

625

Asn

Gly

Glu

Tyr

Asn

705

Phe

Asn

Thr

Trp

Leu

785

Arg

Glu

Asp

Ser

Val

Tyr

Glu

610

His

Lys

Gln

Leu

Pro

690

Asn

Leu

Val

Gln

Gly

770

Ile

Gly

Ser

Leu

Ala

Val

Val

595

Gln

Gln

Ala

Pro

Thr

675

Ser

Tyr

Tyr

Phe

Lys

755

Val

Ala

Ala

Pro

Asn

835

Asp

Val

580

Asp

Tyr

Asp

Leu

Arg

660

Lys

Asp

Lys

Ser

Ser

740

Ser

Leu

Leu

Ala

Tyr

820

Thr

Ala

Asp

Gly

Asn

Trp

Pro

645

Glu

Asn

Ile

Thr

Lys

725

Cys

Leu

Ala

Ala

Glu

805

Gln

Gln

Pro

Val

Val

Ser

Leu

630

Ala

Pro

Gln

Ala

Thr

710

Leu

Ser

Ser

Gly

Val

790

Ala

Glu

Arg

Ala

Ser

Glu

Thr

615

Asn

Pro

Gln

Val

Val

695

Pro

Thr

Val

Leu

Ile

775

Tyr

Ala

Leu

Pro

Tyr

His

Val

600

Tyr

Gly

Ile

Val

Ser

680

Glu

Pro

Val

Met

Ser

760

Val

Phe

Thr

Gln

Tyr

840

Gln

Glu

585

His

Arg

Lys

Glu

Tyr

665

Leu

Trp

Val

Asp

His

745

Pro

Met

Leu

Arg

Gly

825

Tyr

Gln

Asp

Asn

Val

Glu

Lys

650

Thr

Thr

Glu

Leu

Lys

730

Glu

Gly

Gly

Gly

Lys

810

Gln

Lys

Gly

Pro

Ala

Val

Tyr

635

Thr

Leu

Cys

Ser

Asp

715

Ser

Ala

Lys

Asp

Arg

795

Gln

Arg

Arg

Gln

Glu

Lys

Ser

620

Lys

Ile

Pro

Leu

Asn

700

Ser

Arg

Leu

Lys

Leu

780

Leu

Arg

Ser

Val

Asn

Val

Thr

605

Val

Cys

Ser

Pro

Val

685

Gly

Asp

Trp

His

Asp

765

Val

Val

Ile

Asp

Lys

845

Gln

Lys

590

Lys

Leu

Lys

Lys

Ser

670

Lys

Gln

Gly

Gln

Asn

750

Pro

Leu

Pro

Thr

Val

830

Phe

Leu

Phe

Pro

Thr

Val

Ala

655

Arg

Gly

Pro

Ser

Gln

735

His

Lys

Thr

Arg

Glu

815

Tyr

Ser

Tyr

Asn

Arg

Val

Ser

640

Lys

Asp

Phe

Glu

Phe

720

Gly

Tyr

Phe

Val

Gly

800

Thr

Ser

Arg

Asn



850 855 860

Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg
865 870 875 880

Arg Gly Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro
885 890 895

Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala
900 905 910

Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His
915 920 925

Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp
930 935 940

Ala Leu His Met Gln Ala Leu Pro Pro Arg Gly Pro Gln Cys Thr Asn
945 950 955 960

Tyr Ala Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly Pro
965 970 975

Met Arg Ile Ser Lys Pro His Leu Arg Ser Ile Ser Ile Gln Cys Tyr
980 985 990

Leu Cys Leu Leu Leu Asn Ser His Phe Leu Thr Glu Ala Gly Ile His
995 1000 1005

Val Phe 1Ile Leu Gly Cys Phe Ser Ala Gly Leu Pro Lys Thr Glu
1010 1015 1020

Ala Asn Trp Val Asn Val Ile Ser Asp Leu Lys Lys Ile Glu Asp
1025 1030 1035

Leu Ile Gln Ser Met His Ile Asp Ala Thr Leu Tyr Thr Glu Ser
1040 1045 1050

Asp Val His Pro Ser Cys Lys Val Thr Ala Met Lys Cys Phe Leu
1055 1060 1065

Leu Glu Leu Gln Val Ile Ser Leu Glu Ser Gly Asp Ala Ser Ile
1070 1075 1080

His Asp Thr Val Glu Asn Leu Ile Ile Leu Ala Asn Asn Ser Leu
1085 1090 1095

Ser Ser Asn Gly Asn Val Thr Glu Ser Gly Cys Lys Glu Cys Glu
1100 1105 1110

Glu Leu Glu Glu Lys Asn Ile Lys Glu Phe Leu Gln Ser Phe Val
1115 1120 1125



His Ile
1130

<210> 38
<211> 673
<212> DNA

Val Gln Met Phe Ile

1135

<213> Artificial Sequence

<220>
<221>
<223>

source
/note="Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 38
tcgagtcgag

ccccaagaag
cttcctgatc
cccccagagg
tgttgtagca
cctcctggcec
gtacctcatc
cctcacccac
tgccatcaag
tgagcccatc
gatcaatcgg
tgccctgtceg
<210> 39

<211> 219
<212> PRT

atgagcactg
acagggessc
gtggcaggceg
gaagagttcc
aaccctcaag
aatggcgtgg
tactcccagg
accatcagcc
agcccctgcec
tatctgggag
cccgactatc

tcg

aaagcatgat
cccagggctc
ccaccacgct
ccagggacct
ctgaggggca
agctgagaga
tcctcttcaa
gcatcgccgt
agagggagac
gggtcttcca

tcgactttgc

<213> Artificial Sequence

<220>
<221>
<223>

source
/note="Description of

polypeptide”

<400> 39

Met Ser Thr Glu

1

Leu Pro Lys Lys

Leu Ser Leu Phe Ser

35

Cys Leu Leu His

50

20

Ser Met Ile

Thr Gly Gly

Phe Leu

Phe Gly Val

40

55

Arg Asp Val Glu Leu Ala Glu

Pro Gln Gly Ser Arg Arg Cys

25 30

Ile Val Ala Gly Ala Thr Thr

Ile Gly Pro Gln Arg Glu Glu

Asn Thr Ser

ccgggacgtg gagctggccg aggaggcegcet

ttgttcctca gecctettctce

caggcggtgc

cttctgcctg ctgcactttg gagtgatcgg

ctctctaatc agccctctge aggcagccca

gctccagtgg ctgaaccgcc gggccaatgce

taaccagctg gtggtgccat cagagggcct

tgcccctecca cccatgtget

gggccaaggce

ctcctaccag accaaggtca acctcctctc

cccagagggg gctgaggcca agccctggta

gctggagaag ggtgaccgac tcagegetga

caggtctact ttgggatcat

cgagtctggg

Artificial Sequence: Synthetic

Glu Ala
10 15

Leu Phe

Leu Phe

45

Phe Pro

60

60

120

180

240

300

360

420

480

540

600

660

673



Arg

65

Asn

Ala

Pro

Gln

Ile

145

Ser

Tyr

Arg

Ser

<210>
<211>
<212>
<213>

Asp

Pro

Leu

Ser

Gly

130

Ala

Pro

Glu

Leu

Gly
210

<220>

<221>
<223>

40

654
DNA
Artificial Sequence

Leu

Gln

Leu

Glu

115

Cys

Val

Cys

Pro

Ser

195

Gln

Ser

Ala

Ala

100

Gly

Pro

Ser

Gln

Ile

180

Ala

Val

source
/note="Description of Artificial Sequence: Synthetic

Leu

Glu

85

Asn

Leu

Ser

Tyr

Arg

165

Tyr

Glu

Tyr

Ile

70

Gly

Gly

Tyr

Thr

Gln

150

Glu

Leu

Ile

Phe

polynucleotide"

Ser

Gln

Val

Leu

His

135

Thr

Thr

Gly

Asn

Gly
215

Pro

Leu

Glu

Ile

120

Val

Lys

Pro

Gly

Arg

200

Ile

Leu

Gln

Leu

105

Tyr

Leu

Val

Glu

Val

185

Pro

Ile

Gln

Trp

90

Arg

Ser

Leu

Asn

Gly

170

Phe

Asp

Ala

Ala

75

Leu

Asp

Gln

Thr

Leu

155

Ala

Gln

Tyr

Leu

Ala His

Asn Arg

Asn Gln

Val Leu

125

His Thr

140

Leu Ser

Glu Ala

Leu Glu

Leu Asp

205

Val

Arg

Leu

110

Phe

Ile

Ala

Lys

Lys

190

Phe

Val

Ala

95

Val

Lys

Ser

Ile

Pro

175

Gly

Ala

Ala

80

Asn

Val

Gly

Arg

Lys

160

Trp

Asp

Glu

<400> 40
atgagcactg

acagggessc
gtggcaggcg
gaagagttcc
caagctgagg
gtggagctga
caggtcctct
agccgcatcg

tgccagaggg

aaatgcatcc
cccagggctc
ccaccacgct
ccagggacct
ggcagctcca
gagataacca
tcaagggcca
ccgtctccca

agaccccaga

cggaageses
caggcggtgc
cttcttcctg
ctctctaatc
gtggctgaac
gctggtggtg
aggctgcccc

ccagaccaag

gggggctgag

tcctggcacg
ttgttcctca
ctgcactttg
agccctctgg
cgccgggeca
ccatcagagg
tccacccatg
gtcaacctcc

gccaagccct

aggaggcgct
gcctettctc
gagtgatcgg
cccatgttgt
atgccctcct
gcctgtacct
tgctcctcac
tcttcgeccat

ggtatgagcc

ccccaagaag
cttcctgatc
cccccagagg
agcaaaccct
ggccaatggc
catctactcc
ccacaccatc
caagagcccc

catctatctg

60

120

180

240

300

360

420

480

540



ggaggggtct tccagctgga gaagggtgac cgactcatcg ctgagatcaa tcggcccgac 600

tatctctact ttgccgagta tgggcaggtc tactttggga tcattgccct gtcg 654

<210> 41

<211> 218

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

polypeptide”
<400> 41
Met Ser Thr Glu Met His Pro Gly Arg Gly Ser Trp His Glu Glu Ala
1 5 10 15

Leu Pro Lys Lys Thr Gly Gly Pro Gln Gly Ser Arg Arg Cys Leu Phe
20 25 30

Leu Ser Leu Phe Ser Phe Leu Ile Val Ala Gly Ala Thr Thr Leu Phe
35 40 45

Phe Leu Leu His Phe Gly Val Ile Gly Pro Gln Arg Glu Glu Phe Pro
50 55 60

Arg Asp Leu Ser Leu Ile Ser Pro Leu Ala His Val Val Ala Asn Pro

Gln Ala Glu Gly Gln Leu Gln Trp Leu Asn Arg Arg Ala Asn Ala Leu
85 90 95

Leu Ala Asn Gly Val Glu Leu Arg Asp Asn Gln Leu Val Val Pro Ser
100 105 110

Glu Gly Leu Tyr Leu Ile Tyr Ser Gln Val Leu Phe Lys Gly Gln Gly
115 120 125

Cys Pro Ser Thr His Val Leu Leu Thr His Thr Ile Ser Arg Ile Ala
130 135 140

Val Ser His Gln Thr Lys Val Asn Leu Leu Phe Ala Ile Lys Ser Pro
145 150 155 160

Cys Gln Arg Glu Thr Pro Glu Gly Ala Glu Ala Lys Pro Trp Tyr Glu
165 170 175

Pro Ile Tyr Leu Gly Gly Val Phe Gln Leu Glu Lys Gly Asp Arg Leu
180 185 190

Ile Ala Glu Ile Asn Arg Pro Asp Tyr Leu Tyr Phe Ala Glu Tyr Gly
195 200 205

Gln Val Tyr Phe Gly Ile Ile Ala Leu Ser



210 215

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

42

33

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

42

tcgagaagat gatctgactg cctgggccag agg

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

43

30

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

43

tcgagaagat gatcttgcct gggccagagg

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

44

12

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonucleotide"

44

tgatcttgcc tg

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

45

33

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

45

tacaacatgg gctacaggct tgtcactcgg ggt

<210>
<211>
<212>
<213>

<220>
<221>
<223>

46
30
DNA
Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

Synthetic

Synthetic

Synthetic

Synthetic

Synthetic

33

30

12

33



<400> 46
tacaacatgg gctaccttgt cactcggggt 30

<210> 47

<211> 12

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide”

<400> 47
ggctaccttg tc 12

<210> 48

<211> 48

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 48
caggcagtca gatcatcttc tcgaaccccg agtgacaagc ctgtagcc 48

<210> 49

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide”

<400> 49
Gln Ala Val Arg Ser Ser Ser Arg Thr Pro Ser Asp Lys Pro Val Ala
1 5 10 15

<210> 50
<211> 220
<212> PRT
<213> Unknown

<220>

<221> source

<223> /note="Description of Unknown:
TNF alpha sequence”

<400> 50
Met Ser Thr Glu Ser Met Ile Arg Asp Val Glu Leu Ala Glu Glu Ala
1 5 10 15

Leu Pro Lys Lys Thr Gly Gly Pro Gln Gly Ser Arg Arg Cys Leu Phe
20 25 30

Leu Ser Leu Phe Ser Phe Leu Ile Val Ala Gly Ala Thr Thr Leu Phe
35 40 45



Cys

Arg

65

Ala

Asn

Val

Gly

Arg

145

Lys

Trp

Asp

Glu

<210>
<211>
<212>
<213>

<400>

Leu

50

Asp

Asn

Ala

Pro

Gln

130

Ile

Ser

Tyr

Arg

Ser
210

51

233
PRT
Homo sapiens

51

Leu

Leu

Pro

Leu

Ser

115

Gly

Ala

Pro

Glu

Leu

195

Gly

His

Ser

Gln

Leu

100

Glu

Cys

Val

Cys

Pro

180

Ser

Gln

Met Ser Thr Glu

1

Leu Pro Lys Lys

20

Leu Ser Leu Phe

35

Cys Leu Leu His

50

Arg Asp Leu Ser

65

Phe

Leu

Ala

85

Ala

Gly

Pro

Ser

Gln

165

Ile

Ala

Val

Ser

5

Thr

Ser

Phe

Leu

Gly

Ile

70

Glu

Asn

Leu

Ser

Tyr

150

Arg

Tyr

Glu

Tyr

Met

Gly

Phe

Gly

Ile
70

Val

55

Ser

Gly

Gly

Tyr

Thr

135

Gln

Glu

Leu

Ile

Phe
215

Ile

Gly

Leu

Val

55

Ser

Ile

Pro

Gln

Val

Leu

120

His

Thr

Thr

Gly

Asn

200

Gly

Arg

Pro

Ile

40

Ile

Pro

Gly

Leu

Leu

Glu

105

Ile

Val

Lys

Pro

Gly

185

Arg

Ile

Asp

Gln

25

Val

Gly

Leu

Pro

Ala

Gln

90

Leu

Tyr

Leu

Val

Glu

170

Val

Pro

Ile

Val

10

Gly

Ala

Pro

Ala

Gln

Gln

75

Trp

Arg

Ser

Leu

Asn

155

Gly

Phe

Asp

Ala

Glu

Ser

Gly

Gln

Gln
75

Arg

60

Ala

Leu

Asp

Gln

Thr

140

Leu

Ala

Gln

Tyr

Leu
220

Leu

Arg

Ala

Arg

60

Ala

Glu

Ala

Asn

Asn

Val

125

His

Leu

Glu

Leu

Leu
205

Ala

Arg

Thr

45

Glu

Val

Glu

His

Arg

Gln

110

Leu

Thr

Ser

Ala

Glu

190

Asp

Glu

Cys

30

Thr

Glu

Arg

Phe

Val

Arg

Leu

Phe

Ile

Ala

Lys

175

Lys

Phe

Glu

15

Leu

Leu

Phe

Ser

Pro

Val

80

Ala

Val

Lys

Ser

Ile

160

Pro

Gly

Ala

Ala

Phe

Phe

Pro

Ser
80



Ser

Gln

Leu

Glu

Cys

145

Val

Cys

Pro

Ser

Gln
225

<210>
<211>
<212>
<213>

Arg

Ala

Ala

Gly

130

Pro

Ser

Gln

Ile

Ala

210

Val

<220>

<221>
<223>

52

660
DNA
Artificial Sequence

Thr

Glu

Asn

115

Leu

Ser

Tyr

Arg

Tyr

195

Glu

Tyr

Pro

Gly

100

Gly

Tyr

Thr

Gln

Glu

180

Leu

Ile

Phe

source
/note="Description of Artificial Sequence: Synthetic

Ser

85

Gln

Val

Leu

His

Thr

165

Thr

Gly

Asn

Gly

Asp

Leu

Glu

Ile

Val

150

Lys

Pro

Gly

Arg

Ile
230

polynucleotide"

<220>

<221>
<222>
<223>

<400>

52

atgagcactg

acagggsseec

gtggcaggcg

gaagagttcc

aaccctcaag

aaatgcatcc
cccagggctc
ccaccacgct

ccagggacct

ctgaggggca

misc_feature
(214)..(219)
/note="This region may or may not be present"

Lys

Gln

Leu

Tyr

135

Leu

Val

Glu

Val

Pro

215

Ile

Pro

Trp

Arg

120

Ser

Leu

Asn

Gly

Phe

200

Asp

Ala

Cggaaggeee
caggceggtgc
cttcttcctg
ctctctaatc

gctccagtgg

Val

Leu

105

Asp

Gln

Thr

Leu

Ala

185

Gln

Tyr

Leu

Ala

90

Asn

Asn

Val

His

Leu

170

Glu

Leu

Leu

His

Arg

Gln

Leu

Thr

155

Ser

Ala

Glu

Asp

Val

Arg

Leu

Phe

140

Ile

Ala

Lys

Lys

Phe
220

Val

Ala

Val

125

Lys

Ser

Ile

Pro

Gly

205

Ala

Ala

Asn

110

Val

Gly

Arg

Lys

Trp

190

Asp

Glu

tcctggcacg aggaggcgct

ttgttcctca gectettctce

ctgcactttg gagtgatcgg

agccctctgg ccgcagccca

ctgaaccgcc gggccaatgce

Asn Pro
95

Ala Leu

Pro Ser

Gln Gly

Ile Ala
160

Ser Pro
175

Tyr Glu

Arg Leu

Ser Gly

ccccaagaag
cttcctgatc
cccccagagg
tgttgtagca

cctecctggec

60

120

180

240

300



aatggcgtgg
tactcccagg
accatcagcc
agcccctgec
tatctgggag
cccgactatc
<210>
<211>

<212>
<213>

53
220
PRT

<220>
<221>
<223>

sourc

polyp

<220>
<221>
222>
<223>

SITE
(74).

<400> 53
Met Ser Thr
1

Leu Pro Lys

Leu
35

Leu Ser

Phe Leu Leu

50

Arg Leu

65

Asp

Asn Pro Gln

Ala Leu Leu

Glu
115

Pro Ser

Gln Gly

130

Cys

Ile
145

Ala Vval

agctgagaga
tcctcttcaa
gcatcgccgt
agagggagac
gggtcttcca

tctactttgc

e

eptide”

.(75)

Glu
5

Lys Thr

20

Phe Ser

His Phe

Ser Leu

Ala Glu

85

Ala
100

Asn
Gly Leu
Ser

Pro

Ser His

Gly

Phe

Gly

Ile

70

Gly

Gly

Tyr

Thr

Gln

taaccagctg
gggccaaggc
ctcccaccag
cccagagggg
gctggagaag

cgagtatggg

Artificial Sequence

/note="This region may or

Met His Pro Gly

Gly Pro

Ile
40

Leu

Val
55

Ile

Ser Pro

Gln Leu

Val

Glu

Ile
120

Leu

His Vval

135

Thr Lys

150

gtggtgccat
tgcccctcca
accaaggtca
gctgaggcca
ggtgaccgac

caggtctact

may not

Arg Gly Ser

10

Gln
25

Gly Ser

Val Ala Gly

Gly Pro Gln

Ala Gln

75

Leu

Gln Trp Leu

90

Leu
105

Arg Asp

Tyr Ser Gln

Leu Leu Thr

Val Leu

155

Asn

cagagggcct

cccatgtgcet
acctcctctt
agccctggta
tcatcgctga

ttgggatcat

be present”

Trp His Glu

Arg Arg Cys

30

Thr
45

Ala Thr

Arg Glu Glu

60

Ala His Val

Asn Arg Arg

Gln Leu

110

Asn

Val Leu Phe

125

His Thr Ile

140

Leu Phe Ala

gtacctcatc
cctcacccac
cgccatcaag
tgagcccatc
gatcaatcgg

tgccctgtceg

/note="Description of Artificial Sequence: Synthetic

Glu
15

Ala

Leu Phe

Leu Phe

Phe Pro

Val Ala

80

Ala
95

Asn

Val val

Lys Gly

Ser Arg

Ile Lys

160

360

420

480

540

600

660



Ser Pro Cys Gln

Tyr Glu Pro Ile
180

Arg Leu Ile Ala
195

Tyr Gly Gln Val
210

<210>
<211>
<212>
<213>

54

56

PRT
Unknown

<220>
<221>
<223>

source

Arg

165

Tyr

Glu

Tyr

Glu Thr Pro Glu

Leu Gly Gly Val
185

Ile Asn Arg Pro
200

Phe Gly Ile Ile
215

/note="Description of Unknown:

monkey TNF alpha sequence"

<400> 54
Met Ser Thr Glu
1

Leu Pro Arg Lys
20

Leu Ser Leu Phe
35

Cys Leu Leu His
50

<210>
<211>
<212>
<213>

55
56
PRT
Sus sp.

<400> 55
Met Ser Thr Glu
1

Leu Ala Lys Lys
20

Leu Ser Leu Phe
35

Cys Leu Leu His
50

<210> 56
<211> 56
<212> PRT

Ser

5

Thr

Ser

Phe

Ser

Ala

Ser

Phe

Met Ile Arg Asp

Pro Gln
25

Ala Gly

Leu Val
40

Phe Leu

Gly Vval Ile

55

Met Ile Arg Asp

Pro Gln
25

Gly Gly

Phe Leu Val

40

Leu

Glu Vval

55

Ile

Gly Ala Glu Ala Lys Pro Trp
170 175

Phe Gln Leu Glu Lys Gly Asp
190

Asp Tyr Leu Tyr Phe Ala Glu
205

Ala Leu Ser
220

Ala Glu Glu Ala

15

Val Glu Leu
10

Gly Ser Arg Arg Cys Trp Phe

Thr
45

Ala Gly Ala Thr Leu Phe

Val Glu Leu
10

Ala Glu Glu Ala

15

Gly Ser Arg Arg Cys

30

Leu Cys

Thr
45

Ala Gly Ala Thr Leu Phe



<213> Mus sp.

<400> 56
Met Ser Thr Glu
1

Leu Pro Gln Lys
20

Leu Ser Leu Phe
35

Cys Leu Leu Asn
50

<210> 57
<211> 56
<212> PRT

Ser Met

5

Met Gly

Ser Phe

Phe Gly

<213> Oryctolagus sp.

<400> 57
Met Ser Thr Glu
1

Leu Pro Lys Lys
20

Leu Ser Leu Phe
35

Cys Leu Leu His
50

<210> 58

<211> 56

<212> PRT
<213> Capra sp.

<400> 58
Met Ser Thr Lys
1

Leu Ser Lys Lys
20

Leu Ser Leu Phe
35

Cys Leu Leu His
50

<210> 59
<211> 56
<212> PRT
<213> Ovis sp.

<400> 59

Ser Met

5

Ala Gly

Ser Phe

Phe Arg

Ser Met

Ala Gly

Ser Phe

Phe Gly

Ile

Gly

Leu

Val
55

Ile

Gly

Leu

Val
55

Ile

Gly

Leu

Val
55

Arg

Phe

Leu

40

Ile

Arg

Pro

Leu

40

Ile

Arg

Pro

Leu

40

Ile

Asp

Gln
25

Val

Asp

Gln
25

Val

Asp

Gln
25

Val

Val Glu Leu
10

Asn Ser Arg

Ala Gly Ala

Val Glu Leu
10

Gly Ser Lys

Ala Gly Ala

Val Glu Leu
10

Gly Ser Arg

Ala Gly Ala

Ala Glu

Arg Cys
30

Thr Thr
45

Ala Glu

Arg Cys
30

Thr Thr
45

Ala Glu

Ser Cys
30

Thr Thr
45

Glu Ala
15

Leu Cys

Leu Phe

Gly Pro
15

Leu Cys

Leu Phe

Glu val
15

Trp Cys

Leu Phe



Met Ser Thr Lys Ser Met Ile Arg Asp Val Glu Leu Ala Glu Glu Val
1 5 10 15

Leu Ser Asn Lys Ala Gly Gly Pro Gln Gly Ser Arg Ser Cys Trp Cys
20 25 30

Leu Ser Leu Phe Ser Phe Leu Leu Val Ala Gly Ala Thr Thr Leu Phe
35 40 45

Cys Leu Leu His Phe Gly Val Ile
50 55
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