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CAR-NK AT 38 AL 57 4 S B 40 = il 1R 2 28 & AE WD RHBGERAS 1 5000 73
FETCHT A RERNTE, BB RAERIETIAR . HEERT. IDG SR,
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YA CAR-T 9% B Kite R EE AR H CAR-T 7= F]
CEESR AT E B, 2 EEFERA T CAR-T 4067 7 i WRIE
52 R 24 W ) ) 7 v B AE [ N i R VB I RE ), A3 BB B g i iV AT T
Wig. AF O BERITRIIEHED CAR-T Ak i,

24 E % (JW Therapeutics) , KFEZ RIS Juno #1245 A F], 51#E Juno
AR 6, PUmPK T R 93 M T Z 00T &, N ETgE S et CAR-T
Pl AT RIERG CD19 8 5 3 S B 38 (Relmacabtagene autoleucel, i i 44
GUEIR) JESRAE T E Ok BT, 25 R E Y E ETTR) CAR-T 40067
il o

JZ A4 (Oricell Therapeutics) , JOZT 2015 45, HEQIHE 73T
JE A S V69T 1 Ori®ADb. Ori®CAR FZ ML HIEARF- &, FHNPUik R imiL
Pl IR S Ze A R O . T A0 =y B0 5 R AR e 055 7 TG T 580 T
BT AR IR IR RO A . A W R E AL R GPC-3 1) CAR-T i 4R R M
e PRAFE 58 B ARAR,  52AH 2021 4F ASCO 42z, 72022 4 9 H3R1G T NMPA 1)
IND Iffe R R ES A o

255 (Neukio Biotherapeutics) , F 2021 £ 6 A&z, #&—FKEETH —
ARG B it BRI T A AN = A ) Q15 B A= W B 24 8 W o 2 W) 78 B T A Bl 7E 5
i CAR-T QU= & BT R M AL 2256, #5727 25T iPSC-CAR-NK JiE/ZH AR
PRAR I I R ARG, DLE EWE RS BRI INE AR GEME S, kLA
HrivE IR, TR, RIAYT SEARIE T — AR A, BT AR
e S S AT I R U BV T T B .
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RIS L) GPC3 CAR-T; 414 2 & MEE B8R ) BCMA CAR-T ikt
BAFEESHR (CT053) #zh L i CRE R AW R 2, HAINR L H .

H249) (Gracell Biotechnologies) , 2021 4= 1 H#4#riA 7 17 (GRCL.O).
H B P H] £ CAR-T J7 7% FasTCAR V&, ¥ EH 4K CAR-T 204 =]
MATAEARAERT 2 ) 6 i 35 48 2k H Az = 5e He , 0 R 28952 0 S A0 TV g 117 s o 2
At 7 W AEEFR . FasTCAR 7%t BCMA/CDI19 XUE 5 CAR-T GCO12F 41%f £ K %
HREE, ERIAIRKE R T RA S IINIT R 2 .

FaLL 2 4R (Cellular Biomedicine Group) , B /ME NASDAQ LAy
AR T AR A F] o 5 TR 25 T8 BRI VAT S AR RS, AR R A
FIBER, CAR-T Z4HAI6Y725%) Kymriaho )V B S HAEA B £ 4 CAR-T &L
S TIL MMy, e EP) GMP ZEKEE 12 Mg =4k, GMP
A T AR L 6500 P K.

iRl AE YR 8 (Unicar-Therapy) , 2015 SE7E LA, #74 siRNA
W SMART HAR V- & FMRAL Bk ) MADDS BiARF-& . N AL & =4
CAR-T R, [FIEAE T 400 it 749 PD-1 M1 PD-L1 (458 JoiF AR B8
HEARC. SRR (Terumo BCT) 25 “IRHIEE &1, BEN CAR-T
AT IETT R B T %, 3T CAR-T 4HAEIT VAR CR AT & .

T8 W) (HuaDao CAR-Teell) , SRR TR, SIS E S R 5.
H4& CAR-T /Al Ab AR 4 = Ak E =4 g 77, B F 01K FIAHOE CAR-T 414
FEL #ia . SR EEMERS, KK CAR-T Ui A=A .. MEAMEST
ARG, Bh77 CAR-T 7k “H” HLHEE,

W PE2E4Y) (Innovative Cellular Therapeutics) , 2009 {E7E_ iR SL, HFE
f & CoupledCAR i AT & 1697 L4498 . GCC19CART A YT r/r 45 B ©.3K FDA
IND, 2022 “FFFREINER TIH. FARAR R S48 i CAR-T ¥897 .

FHolHEE (Genechem) , FHIFRS A, 5 E 90%MIHF 78 R L Bt A K HH
R IRHIFEAE G R, 72 5B ST it 70 R B s 28 i BT i ) SR 4
I~ AR AR o RIS AT J) 3R A SE ARS8 . ERFIT 2 CD19-CART 258 %
Wi 30 B MR I R R EE, CR KT 90%, A HHIAET: B UL DL K =24 Ll |- CRS.
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H MRS Tl R e K3 Pl . KBTI B ZE RS2 RS 2 I, ARSI ML IR T
WIRBEATEAMEALS T, RAFHR S B 72 8 IR RS RS (S B O O I A
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3.1.1 £k BEETE T

BZE 2023 F 3 HK, 2O AW CAR-T Ak % F #1515 2
21018 f (4960 Afai s fEje) , Hord [HEF G 2986 1 (920 4 fij 5[4
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[ #5221 Chimeric T cell receptors (TCR) are provided that combine, in a single
chimeric species, the intracellular domain of CD3 {-chain, a signaling region from
a costimulatory protein such as CD28, and a binding element that specifically
interacts with a selected target. When expressed, for example in T-lymphocytes
from the individual to be treated for a condition associated with the selected target,
a T cell immune response is stimulated in the individual to the target cells. The
chimeric TCR's are able to provide both the activation and the co-stimulation
signals from a single molecule to more effectively direct T-lymphocyte
cytotoxicity against the selected target and T-lymphocyte proliferation.

[BOMZER 1-5]

1. A nucleic acid polymer encoding a chimeric T cell receptor, said chimeric T cell
receptor comprising

(a) a zeta chain portion comprising the intracellular domain of human CD3 ( chain,
(b) a costimulatory signaling region, and

(c) a binding element that specifically interacts with a selected target, wherein the
costimulatory signaling region comprises the amino acid sequence encoded by SEQ
ID NO:6.

2. The nucleic acid polymer of claim 1, whereinthe binding element is an antibody.
3. The nucleic acid polymer of claim 2, whereinthe antibody is a single chain
antibody.

4. The nucleic acid polymer of claim 3, whereinthe single chain antibody binds to
prostate specific membrane antigen.

5. The nucleic acid polymer of claim 3, whereinthe single chain antibody binds to
CDI19.
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redirected T cells and methods of their use

US10676717B2 | 1 Costimulatory chimeric antigen receptor T cells 2019-01-01 A I
targeting IL13Ra2

US9914909B2 1 Costimulatory chimeric antigen receptor T cells 2019-01-01 A I
targeting IL13Ro2
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The present invention relates to a chimeric receptor capable of signaling both a primary and a co-stimulatory
pathway, thus allowing activation of the co-stimulatory pathway without binding to the natural ligand. The
cytoplasmic domain of the receptor contains a portion of the 4-1BB signaling domain. Embodiments of the
invention relate to polynucleotides that encode the receptor, vectors and host cells encoding a chimeric
receptor, particularly including T cells and natural killer (NK) cells and methods of use. Also included is a
method for obtaining an enriched population of NK cells from a mixed population of NK cells and T cells.
BUFIER 1

1. A chimeric receptor comprisingan extracellular ligand binding domain, a transmembrane domain, and a




cytoplasmic domain, wherein said cytoplasmic domain comprises the signaling domain of 4- 1 BB .
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The present invention relates to chimeric transmembrane immunoreceptors, named "zetakines," comprised of
an extracellular domain comprising a soluble receptor ligand linked to a support region capable of tethering the
extracellular domain to a cell surface, a transmembrane region and an intracellular signalling domain.
Zetakines, when expressed on the surface of T lymphocytes, direct T cell activity to those specific cells
expressing a receptor for which the soluble receptor ligand is specific. Zetakine chimeric immunoreceptors
represent a novel extension of antibody-based immunoreceptors for redirecting the antigen specificity of T
cells, with application to treatment of a variety of cancers, particularly via the autocrin/paracrine cytokine
systems utilized by human maligancy. In a preferred embodiment is a glioma-specific imniunoreceptor
comprising the extracellular targetting domain of the IL-13Ra2-specific IL- 13 mutant IL- 13 (E 13Y) linked to
the Fc region of IgG, the transmembrane domain of human CD4, and the human CD3 zeta chain.

BURER 1

1. A chimeric immunoreceptor encoded by a nucleic acid sequence comprising SEQ ID NO: 15.
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The present invention provides immunoresponsive cells, including T cells, cytotoxic T cells, regulatory T cells,
and Natural Killer (NK) cells, expressing at least one of an antigen- recognizing receptor and a co-stimulatory
ligand and methods of use therefore for the treatment of neoplasia and other pathologies where an increase in an
antigen-specific immune response is desired.

BURIZER 1

1. An immunoresponsive cell comprising a receptor that binds an antigen and an exogenous co-stimulatory

ligand.
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Embodiments of the invention include compositions and methods related to a human CD19-specific chimeric T
cell receptor polypeptide comprising an intracellular signaling domain, a transmembrane domain and an
extracellular domain, the extracellular domain comprising a human CD 19 binding region.

BURIZER 1

I. An isolated human CD19-specific chimeric antigen receptor polypeptide (hCD19CAR) comprisingan
intracellular activation domain, a transmembrane domain and a heterologous extracellular human CD 19

binding domain.
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A non-immunogenic selection epitope may be generated by removing certain amino acid sequences of the
protein. For example, a gene encoding a truncated human epidermal growth factor receptor polypeptide
(EGFRY) that lacks the membrane distal EGF-binding domain and the cytoplasmic signaling tail, but retains an
extracellular epitope recognized by an anti-EGFR antibody is provided. Cells may be genetically modified to
express EGFRt and then purified without the immunoactivity that would accompany the use of full-length
EGFR immunoactivity. Through flow cytometric analysis, EGFRt was successfully utilized as an in vivo
tracking marker for genetically modified human T cell engraftment in mice. Furthermore, EGFRt was
demonstrated to have cellular depletion potential through cetuximab mediated antibody dependent cellular
cytotoxicity (ADCC) pathways. Thus, EGFRt may be used as a non-immunogenic selection tool, tracking
marker, a depletion tool or a suicide gene for genetically modified cells having therapeutic potential.

BUFI R 1

1. A gene encoding a modified endogenous cell-surface molecule, which molecule comprises an extracellular
epitope recognized by a known antibody or functional fragment thereof; but which molecule lacks a signaling
or trafficking domain, rendering the endogenous cell-surface molecule inert.
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The present invention provides methods and compositions to confer and/or augment immune responses




mediated by cellular immunotherapy, such as by adoptively transferring genetically modified tumor
specific CD8+ T cells in the presence of tumor-specific, subset specific genetically modified CD4+ T
cells, wherein the CD4+ T cells confer and/or augment a CD8+ T cells ability to sustain anti-tumor
reactivity and increase and/or maximize tumor-specific proliferation of the tumor-specific CD8+ T cells
of interest. Pharmaceutical formulations produced by the method, and methods of using the same, are also
described.
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The present invention provides compositions and methods for treating cancer in a human. The invention
includes relates to administering a genetically modified T cell to express a CAR wherein the CAR
comprises an antigen binding domain, a transmembrane domain, a costimulatory signaling region, and a
CD3 zeta signaling domain.

HER 1

1. An isolated nucleic acid sequence encoding a chimeric antigen receptor (CAR), whereinthe CAR comprises
an antigen binding domain, a transmembrane domain, a costimulatory signaling region, and a CD3 zeta

signaling domain, wherein the CD3 zeta signaling domain comprises the amino acid sequence of SEQ ID NO:
24.
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The invention is directed to a bispecific chimeric antigen receptor, comprising: (a) at least two antigen-specific
targeting regions; (b) an extracellular spacer domain; (c) a transmembrane domain; (d) at least one
co-stimulatory domain; and (e) an intracellular signaling domain, wherein each antigen-specific targeting
region comprises an antigen-specific single chain Fv (scFv) fragment, and binds a different antigen, and
wherein the bispecific chimeric antigen receptor is co-expressed with a therapeutic control. The invention also
provides methods and uses of the bispecific chimeric antigen receptors.

RO 3K 1

1. A bispecific chimeric antigen receptor, comprising:

a. at least two antigen-specific targeting regions;

b. an extracellular spacer domain;

¢. a transmembrane domain;

d. at least one co-stimulatory domain; and

e. an intracellular signaling domain,

wherein each antigen-specific targeting region comprises an antigen-specific single chain

Fv (scFv) fragment, and binds a different antigen, and




wherein the bispecific chimeric antigen receptor is co-expressed with a therapeutic control.
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The present application provides single-domain antibodies, and chimeric antigen receptors comprising one
or more antigen binding domains each comprising a single-domain antibody. Further provided are
engineered immune effector cells (such as T cells) comprising the chimeric antigen receptors.
Pharmaceutical compositions, kits and methods of treating cancer are also provided.

BOFI 35K 1

1.A chimeric antigen receptor (CAR) comprisinga polypeptide comprising:

(a) an extracellular antigen binding domain comprising a first single-domain antibody (sdAb) specifically
binding to a first antigen and a second single-domain antibody (sdAb) specifically binding to a second antigen;
(b) a transmembrane domain; and

(c) an intracellular signaling domain.
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Provided herein is a composition comprising, a cell, comprising nucleic acids encoding a chimeric antigen
receptor (CAR) and one or more of signaling proteins selected from K13-vFLIP, MC159-vFLIP, cFLIP-L,
cFLIP-p22, HTLV1-Tax and HTLV2-Tax, wherein the CAR comprises an a) extracellular antigen specific
domain, b) a transmembrane domain and c) an intracellular signaling domain comprising an
immunoreceptor tyrosine-based activation motif (ITAM); wherein c) is located at the C-terminus of the
chimeric receptor. In some embodiments, the CAR further comprises one or more co-stimulatory domains.
Also provided herein are methods for treating diseases using the compositions described herein.

BRI #E5K 1

1. A cell comprising nucleic acids encoding a chimeric antigen receptor (CAR) and K13- vFLIP signaling
protein, wherein the CAR comprises an a) extracellular antigen specific domain, b) a transmembrane domain
and c) an intracellular signaling domain comprising an immunoreceptor tyrosine-based activation motif
(ITAM); wherein c) is located at the C-terminus of the chimeric receptor.

AIFS HiEH HIEA R BRR BREM
WO02018115887 2017-12-21 UCL BUSINESS | yay7 4/ CRISPR £ K 1738
PLC (5] CAR-T
Therapeutic cells




EE:

The invention relates to therapeutic cells, and methods employed in their production.

BURIZER 1. 26

1. A method for delivering CRISPR guide sequences and a CRISPR guided DNA modification enzyme to a
cell, comprising:

(a) introducing one or more CRISPR guide sequences to said cell using a vector that comprises a 3' long
terminal repeat region (LTR) comprising one or more promoter sequences operably linked to the sequence
encoding said CRISPR guide sequence(s); and

(b) separately delivering the CRISPR guided DNA modification enzyme to said cell of (a) by introducing into it
a nucleic acid or protein sequence encoding said CRISPR guided DNA modification enzyme.

26. A T cell that comprises a nucleic acid sequence encoding a CAR and has disrupted TCR and/or MHC
class 1 expression.
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The disclosure provides compositions and methods for treating diseases associated with expression of
CD19. The disclosure also relates to chimeric antigen receptor (CAR) specific to CD19, vectors encoding
the same, and recombinant T cells comprising the CD19 CAR. The disclosure also includes methods of
administering a genetically modified T cell expressing a CAR that comprises a CD19 binding domain.
BUAER 1

1. An isolated nucleic acid molecule encoding a chimeric antigen receptor (CAR), whereinthe CAR comprises
an antibody or antibody fragment which includes a humanized anti-CD 19 binding domain, a transmembrane
domain, and an intracellular signaling domain comprising a stimulatory domain, and wherein said anti-CD 19
binding domain comprises one or more of light chain complementary determining region 1 (LC CDR1), light
chain complementary determining region 2 (LC CDR2), and light chain complementary determining region 3
(LC CDR3) of any anti-CD19 light chain binding domain amino acid sequence listed in Table 3, and one or
more of heavy chain complementary determining region 1 (HC CDR1), heavy chain complementary
determining region 2 (HC CDR2), and heavy chain complementary determining region 3 (HC CDR3) of any
anti-CD 19 heavy chain binding domain amino acid sequence listed in Table 3.
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methods of use
thereof

e

The present application provides single-domain antibodies, and chimeric antigen receptors comprising one
or more antigen binding domains each comprising a single-domain antibody. Further provided are
engineered immune effector cells (such as T cells) comprising the chimeric antigen receptors.
Pharmaceutical compositions, kits and methods of treating cancer are also provided.

BRI ER 1

1.A chimeric antigen receptor (CAR) comprisinga polypeptide comprising:

(a) an extracellular antigen binding domain comprising a first single-domain antibody (sdAb) specifically
binding to a first antigen and a second single-domain antibody (sdAb) specifically binding to a second antigen;
(b) a transmembrane domain; and

(c) an intracellular signaling domain.

KIS HiEH HIEA R BHR BRER
WO02018028647 | 2017-08-10 BRI ER | 59 bema Bk &Pt E | CARVYKTI
AT AR J KAt 71
AT AR | (R3]
HIRAH Chimeric antigen

123 E B4 52 /R | receptors targeting
2 22 IR A ] bcma and methods of




| use thereof |

W

Provided are single-domain antibodies targeting BCMA, and chimeric antigen receptors (such as
monovalent CAR, and multivalent CAR including bi-epitope CAR) comprising one or more anti-BCMA
single-domain antibodies. Further provided are engineered immune effector cells (such as T cells)
comprising the chimeric antigen receptors. Pharmaceutical compositions, kits and methods of treating
cancer are also provided.

A ER 1

1.A multivalent chimeric antigen receptor (CAR) comprisinga polypeptide comprising:

(a) an extracellular antigen binding domain comprising at least two BCMA binding moieties;

(b) a transmembrane domain;  and

(c) an intracellular signaling domain.

(3) Abecma

ovine) FiEH HIBA R AHR BAREM

WO02017177137 | 2017-04-07 BLUEBIRD BIO, | # & #i Ji 52 & t 41 /s | Abecma
INC HEW
[E3C]

Chimeric antigen
receptor t cell

compositions

I 22

The invention provides improved compositions for adoptive immune effector cell therapies for treatment,
prevention, or amelioration of numerous conditions including, but not limited to cancer, infectious
disease, autoimmune disease, inflammatory disease, and immunodeficiency.

BOF 25K 1

1. A chimeric antigen receptor (CAR) T cell, comprising,one or more modified T cell receptor alpha (TCRa)
alleles, wherein the CAR T cell secretes an increased amount of proinflammatory cytokines when bound to a
target antigen compared to a CAR T cell bound to the target antigen that lacks one or more modified TCRa
alleles.

(4) Yescarta

AFE HiEH SE- N b ALE S BARES
WO02020123691 | 2019-12-11 KITE PHARMA, | # & HiJ8 2 & fl car-t | Yescarta
INC 4 fg S HoAd 7k
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Chimeric antigen
receptors and car-t cells
and methods of use

S

Provided is a chimeric antigen receptor (CAR) or a T cell receptor (TCR) comprising one or more of the
antigen binding motifs disclosed herein. Aspects of the disclosure relate to a polynucleotide encoding a
chimeric antigen receptor (CAR) or a T cell receptor (TCR) comprising one or more of the antigen




binding motifs. Provided are antibodies and antigen binding systems that comprise a binding motif that
binds CD20 and optionally a binding motif that binds CD 19, and methods of producing and using the
same. Antibodies and antigen binding systems of the present disclosure comprise CARs that comprise an
anti-CD20 binding motif and an anti-CD 19 binding motif. Provided are compositions, such as antibodies
and CARs that are or comprise an anti-CD20/anti-CD19 antigen binding system of the present disclosure,
and cell therapies comprising the same, are useful, e.g., in the treatment of cancer.

BRI EESR 1

1. An antigen binding system, antibody, or antigen binding fragment thereof comprisingan anti-CD20 binding
motif, wherein the anti-CD20 binding motif comprising sequences of three heavy chain complementarity
determining regions (HCDRs) of any one of the heavy chain variable region (HCVR) selected from the group
consisting of SEQ ID NOs: 1, 23, 45, 67, 89, 111, 133, 155, 177, and 199, and sequences of three light chain
CDRs (LCDRs) of the light chain variable region (LCVR) selected from the group consisting of SEQ ID NOs:
12, 34, 56, 78, 100, 122, 144, 166, 188, and 210.

TR H G BRI

CABLBY BOWEAC AT T IE AL CAR-T, ¢ l2 R shRNA. RNAi SR TFEL,
HT allogeneic CAR-T GEMAY) MHIRL R TE 3-7,

% 3-7 shRNA. RNAi fi T allogeneic CAR-T £H|%1|F

S| a%E | AFE | @A | RWAK RN A2
1 WO0201806 | 2018040 | l#hEE~% | CHIMERIC In particular examples, one can harvest
4602A1 5 -E ANTIGEN allogeneic T cells from healthy, random donors
RECEPTOR and transduce the cells with one or a mixture of
THERAPY 2 or 3 CARs harboring different scFv
WITH sequences for global coverage of HBV
REDUCED serotypes. In specific embodiments, the cells
CYTOTOXICITY | harbor a construct that comprises an shRNA for
FOR VIRAL cytopathic reduction as desired, such as against
DISEASE the perforin or granzyme B proteins, which
would abrogate canonical T cell mediated
cytotoxicity.
shRNA I Td /401 as, R T 21
PR, X fLRBUBRIEG B &
S
2 WO0201806 | 2018041 | NOVART | CHIMERIC the allogeneic cell can be a cell which does not
7992A1 2 IS AG; ANTIGEN express or expresses at low levels an inhibitory
THE RECEPTORS molecule, e.g. by any method described herein.
TRUSTE | FOR THE For example, the cell can be a cell that does not
ES OF TREATMENT express or expresses at low levels an inhibitory
THE OF CANCER molecule, e.g., that can decrease the ability of a
UNIVER CAR-expressing cell to mount an immune
SITY OF effector response. Inhibition of an inhibitory
PENNSY molecule, e.g., by inhibition at the DNA, RNA
LVANIA or protein level, can optimize a
CAR-expressing cell performance. In
embodiments, an inhibitory nucleic acid, e.g.,
an inhibitory nucleic acid, e.g., a dsSRNA, e.g.,




an siRNA or shRNA

(7 o S 200 L P DA A3 G 368 2o AR S P i A
T TTIEASF K SRR P ek 4] 73 7 (¥ 48
o Mt dnpEe] AR A RIE B F RIS
E1E 7 <A1V T T P 10 7 R N 2 19
A5 CAR HIGH N A G S5 8025 S A g
7o Fil oy 54, BliniEid DNAL. RNA
s F FUKCE RS, TR LRI CAR 1)
MpprERe. ESCHEEY, MHIvERZER, Flin
HNEERZER, Bl dsRNA, 140 siRNA 5
shRNA

W0202022
1873A1
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CELYAD
SA

CAR T-CELLS
TARGETING
BCMA AND
USES THEREOF

BCMA CAR expression vector. LTR: Long
terminal repeat; pack. Y: psi packaging signal;
tCD34: truncated CD 34, a marker protein;
CD247: shRNA against CD247. The upper
design is for autologous use, the lower design
for allogeneic use, where the sShRNA against
CD247 inhibits TCR signaling. B: BCMA CAR
protein lay-out. Anti-BCMA scFv: BCMA
binding moiety; CD8 H+TM: hinge +
transmembrane part of the molecule derived
from CD8; CD28/4-1BB: costimulatory
domains used; CD3z: CD3 zeta signaling
domain.

EtX} CD247 1) shRNA #)ifi] TCR {55

TR 7§ ANBAR AT LU A BT CD3Z )
ShRNA. T T+ [Al A 40 17 P A A i1 T
-

A

BCMA-CAR

BCMA-CAR
<@ e

CD247

Ww0202022
1939A1

2020110
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CELYAD

CELLS WITH
MULTIPLEXED
INHIBITORY
RNA

the design of CAR expression vector (e.g.
CD19, BCMA, B7H3, B7H6, NKG2D, HER2,
HER3, GPC3) without (top) or with (below) an
integrated miRNA scaffold, allowing for the co
expression of a CAR and multiple shRNAs
(e.g. 2,4, 6,8,...) from the same vector. LTR:
Long terminal repeat; promoter (e.g. EFla,
PGK, SFFV, CAG, ...); a marker protein (e.g.
truncated CD34, CD19); multiplexed shRNAs.,

W0201911

2019061

CELYAD

REDUCING

we engineered a single retroviral vector




0667A1 3 SA FRATRICIDE OF | encoding the NKG2D CAR and coexpressing
IMMUNE the candidate shRNA. We assessed the levels of
CELLS fratricide in T cells engineered with NKG2D
EXPRESSING based CAR or T cells co-expressing a ShRNA,
NKG2D-BASED | by means of cell expansion (Figure 12).
RECEPTORS Engineering of a single retroviral vector
encoding the NKG2D CAR and shRNA
generated T cells that had much reduced in
vitro fratricide (Figure 12), compared to cells
without the shRNA and enhanced the rate of
expansion of NKG2D CAR T cells approaching
that of control T cells
Car-T 005 7 M EL I MR, X A i R
FRA AL (fratricide) »
%1% NKG2D CAR FIl shRNA ) 51 5 53
BRI TRALP 1 T 457K 5 shRNA
FILHAEAREL, A Ah B B A RR PR
WO0201911 | 2019061 | CELYAD | COMPOSITIONS | Design of a single CAR + shRNA vector. A
0693A1 3 SA AND METHODS | single retroviral vector encoding the NKG2D
FOR CAR and coexpressing the candidate sShRNAs
IMPROVING identified in Example 1 was engineered, the
PERSISTENCE design is shown in Figure 3. As the NKG2D
OF CELLS FOR CAR confers NK receptor binding specificity to
ADOPTIVE T cells, these cells can mimic the effect of NK
TRANSFER clearance (i.e. T cell killing by NK cells).
shRNAs #Ii] NKG2D Be ik, A G4 i xt
NK 235 B A AR B
HHT NKG2D CAR & 7 T 4/l NK 524k 455
Kb, RS AT LB NK iR 2R
(R NK 4HA 50 T 400
<COEZXR || EXNED>
W0202025 | 2020122 | CELYAD | CDS52-DEFICIEN | Illustration of the CAR expression vector (e.g.
4528A1 4 ONCOLO | T CELLS FOR BCMA CAR) without (top) or with (bottom) an
GYSA ADOPTIVE integrated miRNA scaffold, allowing for the
CELL THERAPY | co-expression of a CAR and a shRNA. LTR:

Long terminal repeat; pack. Y: psi packaging
signal; tCD34: truncated CD34, a marker
protein; CD52: shRNA against CD52.

UEH] TR B A — 7 # 8AA 5T miRNA 1
shRNA Fil CAR fIERIEA S0 CAR A5
FR I P ERIE

RNA 5 3 ¥ A2 LARG 1E H1 47t CD52 4 7%
FHRMAA T A AR

A)
BCMA-CAR

BCMA-CAR
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D52




8 CN1100234 | 2019071 | WJezs | ATr=4AAHdE | DNA #8509 RNA THi(ddRNAD) E A, F
98A 6 AV | ThERtE T aifsz | As—Rhak 2 R BAT 9o R 5
HIRAF | A(TCRF T4l | RNA(shmiR)H] DNA FHIHIRE, Hdprik
MfasR . 8 | shmiR BUEFA shmiR G5 KERNED 174
HIAEMEIL | BEBRIRNF T
Fi& BNFHANT A ZRFH; F
HIZR A RNA (pri-miRNA) B 42
AP shmiR [ AN F /7 511805 A [ TCR &
W EE ) mRNA #5185 TCR 241
Z AN DUEEAT RNAL. B8 FIRMEAAN T
4, HAFTR T MAARIEIIAEM: TCR,
WFRIBIR G HUR Z R (CAR).
9 CN1093215 | 2019021 | #EFRIFiYE | —Fl ACATI & | $2fit—Fl ACATI HEFFRINR A PR ZIAT
87A 2 K, BB a T | 9. 184 85T pLL3.7-CARI9.
IO | ESZAR T 4 pLL3.7-shRNA-A-CAR19.pLL3.7-shRNA-NC
VIR -CAR19 =FF R 145 MR =
HIRAH T e
{6 JiA T | Acall shRNAA |7
TN = o TORGEE e
10 CN1061034 | 2016110 | ZEEhTise | FAFIF AR | 14T —Fhll& TN T 4000, FREIR A
T5A 9 Wi A # MR TR | fHMERKRERSE T ARM T, BT
SORZR 7%
a)feft T 400, PRIESR B Bt RF 5
AT 4lfE; A
b)Y B2-1Hsk 4 1 (B2M)FH/BE 1 28 1 5
HEMHBRNE S A I BE T (CHTAME ST
BT AP RE.
i B2M. CIUTA F: R [ 3 P A% R A2
THitE RNARNAD S T- RNAi 70 T B35
RNA(miRNA). /M i1 RNA(siRNA)FIFT &
3% RNA(shRNA).
11 CN1089136 | 2018113 | ZHh— | MiEA — i A\ TRAC/TRBC 3£ [ f] siRNA. 18
93A 0 PR | TRAC/TRBC % | R84 CAR-T Ak a7 ik N . B 4
HIRAR ) siRNA. 18 | ¥ pCDH-CD19 CAR-U6-shRNA-polyA # 1k
T BRI E
CAR-T 41tz

Tk R
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fi%E CAR-T 4HIIATT BRI BTt ORI iR A b T a6t Nz, T
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S BT FARLE CAR-T QU F A JR 255
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i, A LB RS (University of Pennsylvania) &2 LI —%, THIX
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BrEptse, i CAR-T B E 2 B4 440 IO JUL4n I, 0o i 52 1R Dy RE . 2023
3 H 15 H, BAEBIKRZH I & T —Fh#s B T 4B SCss s i
8t CRISPR-Cas9 i A T 41 i 9 AE 1A 755 5 F Regnase-1 1 Roquin-1, A T
AU K- 2 10 4%, A 3G s b e S s AN RE APE . IR A JE I
KEFpHEHE . AEHBEIREE SO Fi i KE kR EHSWME CAR-T
AN BRI LA, HIE R 2 104, 91, 86 FRH HL[AIE . X Tk g A,
B AR ME AT LIS, & CAR-TIrikskdt b B a K
T Lisocabtagene maraleucel (F|FEE 3§, P4 Breyanzi) , AR K T
Tisagenlecleucel (Fijan4 Kymriah) o [ iE NG EIEEEE AR R
HIRARAINE 14
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4.1.2 CAR-T g HE FE 5 N\ 2B A0 4 s 1 [

SPAAER 2 5 FR AR LR FIFRHRIEN, 1A CAR-T BN #
BENFE, HRP 7TEZOA RS, SIER, XA T A DA
TEMSIWE A ENL 2 o BTt N C4E R BB A AR, DU B L A
VR AF . EIREB T AEEN AT RALT 2019 4F, A FIHRITH A b H 2
FPURMMITEE, WERPT KRAS 2848 TCR JTi%, BRI K FAA T 4Tk,
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PEFHIEH . BB BE AN = ML B R FE Rl B A M e T 039 SR b A0 = M BT v i
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1% T, TXEHIINEE T, ROTRHAEZRAA RIS, Figd
MLvaTT FE AR LASR B R R, 35 FE G W, 4RI RN BT s BON AR
S7 AR DML EIGEIE ST P B E R O A L T R e ERA RE YT
AR Ot

X HE N ER N iR CAR-T LRIHE TR R, it 591 %, K&
AR LA, E#EH) CAR-T LRI RIETFIET 2013 4F, 2016 42 Ja T iRk K M
£, 2018 FFIAENEAE, MR RIAR 127 4, Z/aHiEEAT N, (H2iH
o, LRIERIER B ER S, XS E AR R S L R v o R R B
SATE, ANERECE, ERFE. X R CAR-T LF] IS KRR & IAT 047,
BRER B G R m, 18 51.19%, XK g CAR-T LR ER . b
Lt 19.84%, A H 40T PCT 8 € BA P B DL AL R WCIRES



150

120

90

60

pz il

EiEH

K 5-1 F#F CAR-T & H| Hif it

ARG, 2022 48, A 17 K BiEANIGR T VIR 20 /0 CR B,
I W53

Bt N FARRIE 1K — R E L - MAF
ARESH BT AN R, MBERIARF 2

1 s 2
ﬁ?m%,

SA
i

Matis il NP RPN A DN ST 3

BBl ARG RIA T T A A A AT | AR Bk B P BRI PR AR

5.1.2.1 B4

o [ W R CAR-T 7= S35 E g !
2021 SEE B YURFZEYlE LTS, eG4 pist Il 7R E CAR-T /= iGIr
MR BE YL LAERZIRIT 2 NG, IERESEE T &M, RN
MERER. FS 10 A, G EHERFEZRE R, WRMVHE i,

Z W T ER:

#5-1 F#EE BT CAR-T BN

Relmacabtagene | CD19 | JEIE MM ELSE; g 2B B i it o & PF | R
autoleucel RETER B ML | AV BHECA IR ()R | % R G
Fiiy e B 2 WRELJE: B 4Hfibk | AR 525 PRI (B | B
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(1) US8399645B2
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o 38 5 S Chimeric receptors with 4-1BB stimulatory signaling
domain
VR HA 4-1BB JIWIE SHINIK G Z 1K
11 H 2004-11-04
B 18] 2024-11-04
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{7 B 7 R T R M e 10
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1. A polynucleotide encoding a chimeric receptor comprising:(a) an extracellular
ligand-binding domain comprising an anti-CD19 single chain variable fragment (scFv)
domain; (b) a transmembrane domain; and (c) a cytoplasmic domain comprising a
4-1BB signaling domain and a CD3( signaling domain.

IrHTe MSIAUHIESR 1 ORI ML IR & Z A 2 HIR U5 () BE
CDI19 BT AR B (scFv) ZiMIi i AMICAA 45 & S5 A0 38 (b) 5 HRAE R3E; (c)
Moot S5 38, 46 4-1BB 55 453 CD3C 15 5 4535

FH AT, BORIZER 1) CAR (OB A5 & CD19 HIHE KA 4-1BB.CD3(
ORI E, IR RE BAR S, RIH AR 4H% CD19 B2 ) CAR #3%
AHARSFEEIN -« SR 1MT% 6 FIAE 2024 45 11 HBIR 2RI, B A JF RS CD19 #
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(2) US9499629B2
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treat cancer
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1. A method for stimulating a T cell-mediated immune response to a target cell
population or tissue in a human, the method comprisingadministering to the human an
effective amount of a cell genetically modified to express a CAR wherein the CAR
comprises a CD19 antigen binding domain, a transmembrane domain, a costimulatory
signaling region comprising 4-1BB, and a CD3 zeta signaling domain comprising the
amino acid sequence of SEQ ID NO: 24, wherein the CD19 antigen binding domain
specifically recognizes CD19 in the target cell population or tissue, wherein the cell is
from a human having cancer.

OIAT MRSLAUREER 1 BSRY— P A TR T 48T B A48
L 2R G S S ¥, 1 B ) N it A AR I 2 B RHR A DL SR Ik
CAR 41, CAR % CD19 PR 4 & 45tk BSELE Mk, A% 4-1BB
(LG 5 A% T XA & E L 17 51 1 CD3 zeta 5 515 T 4543k SEQ ID
NO:24 117 51, H b CD19 471 J5 45 & 45 e 38 e 1 1R 0l S8 20 i A 5 ZH 2 (1) CD 19,
H iR AR B EA EIER N
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P L5 5L Compositions and methods for treatment of cancer
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1. A pharmaceutical composition comprisingan anti-tumor effective amount of a
population of human T cells, wherein the T cells comprise a nucleic acid sequence
encoding a chimeric antigen receptor (CAR), wherein the CAR comprises a CD19



antigen binding domain comprising, from the amino to the carboxy terminus, a light
chain variable region and a heavy chain variable region of SEQ ID NO:20, wherein
the CAR further comprises a transmembrane domain, a 4-1BB costimulatory
signaling region, and a CD3 zeta signaling domain, wherein the T cells are from a
human having cancer.
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zeta 55 X, H A T 4Lk B AR EAAE.

AT L, %36 E L FIRE 7 SEQ ID NO:20 ) CD19 Jii 54k &4 fyidk, [A
1% B R 2 LU kY, RIS HAN R R 51 CD19 scFv.e %36 El & A
FEH BRI TR 1K E LR IEERAT IPR FRRAET, FRReEEZ LA
[ To R R
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1. A chimeric antigen receptor (CAR) comprising an antigen recognition moiety and a
T-cell activation moiety, wherein the T-cell activation moiety comprises a
transmembrane domain, wherein the antigen recognition moiety is directed against
B-cell Maturation Antigen (BCMA).
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1. AT cell for use in therapy, where in the T cell expresses an artificial T cell receptor
which binds specifically to claudin-6 (CLDNG6), wherein binding of said artificial T
cell receptor to CLDNG6 expressed on cancer cells results in proliferation and
activation of the T cell, wherein the artificial T cell receptor comprises a binding
domain for CLDNG6, a transmembrane domain and a T cell signaling domain, wherein
the T cell signaling domain comprises the endodomain of CD3-zeta, optionally in
combination with CD28.
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