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Abstract

F X ZHREZ AB4E(chimeric antigen receptor, CAR) THIfE £ A% & T 3 R EMATEEN BALES
ICHTREEEELTEREETATVS N, REOEHERICHL TRERNEEEMRIESN
Wi\, EREMRESCARTHELCKN T2 EHBOENERFEZRE BEL . XAREERY
AF XT3 HEER & EEHMEECAR-
THRZHATEICETHERBRBENREZRETENTH S,
OCAR-THIRZIZ X T 2 REEMT —IR—ADER

CAR-TiifaZz " Z/EXE R, &L TRA. CAR-THEAZMETFT—IXR—AZERL TV, E
BHRAKICCDIOMRE R EBAL LT, CD19ICK T HCAR-THIRBIC L 2B ENREEE
L. 127BEOERMREKA S B2 CAR-THREBZMT—IR—AZERL .
QOEZEMRAOENMERFOERE

EEMBEKROCAR-THIRRAZM T — L BEFRER - ERET—SOHBUBNET > L. BRILW
DBAE, #REsE. 7077 Y —LAEMEERGFRENMERMERKRTERAL TV,
OEMNMERFICN T ZHEEL & RHIMECAR-THIR O HAREDE AE ORI
BRMEERFOREICKCAR-THRICHTIBREIMN S ETIHNEN ZRIALT . REHIMEETSF
ZCARBEFEEEICHREBATR I EICKY), EAIMHERCAR-

THRRZERT S, FIXERMRIERFBCL2IEEER L L TNavitoclax, MHEZEREE L TBCl2
p.GI0IVAHEETNTVD, EFIMHEZE (Bcl2p.G101V ) ZEBELZFEAL ZCAR-THfE&BCL2
BAERZEIMMRKRCHLTHALLESS, BERMORBRARO Sz, CORBREIEFHR
HEOZIAM BUNETRRIDBEREVAD,

REDEY, BEUTF—REBEF7O7 742 Ea0ER T, HRAMRFZHETS
&, ESICHERMRFICHNIZEEREHATS & TCAR-

THRRE BN R % REMN IZE £ TE % & L\ S proof-of-conceptZ B L 1=,

Chimeric antigen receptors (CAR) are synthetic receptors that enable cells to recognize and
eliminate target cells expressing a cognate ligand. CAR-T cells are engineered T cells expressing
CAR targeted against tumor cell antigens, an approach now widely used to treat cancers.
Tremendous clinical outcomes have been achieved for patients with diffuse large B cell ymphoma
or acute lymphoblastic leukemia (ALL) who received adoptive transfer of autologous
CD19-targeted CAR-T cells, making this therapeutic approach the first to have a specific genetic
engineering component. However, even with a remarkable initial response, relapse and refractory
cases of CAR-T cell-treated malignancies are commonly observed. Tumor cells may possess
resistance factors against CAR-T cells. The purpose of this study is improvement of therapeutic
outcomes by combining inhibitors of resistance factors in combination with drug-resistant CAR-T
cells.

1.Establishment of database of sensitivity to CAR-T cells

Quantification of the cytotoxic effects of CAR-T cells targeting CD19 was performed using 127
CD19-stable expressing tumor cell lines.

2. ldentification of resistance factors in tumor Cells

Correlation analyses between CAR-T cell sensitivity and genetic expression profiles raised a
possiblity that oxidative phosphorylation and cell death-related genes are the resistant factors.

3. Validation of the efficacy of combined with inhibitors of resistance Factors and drug-Resistant
CAR-T Cells.

Drug-resistant CAR-T cells were created by co-introducing drug-resistant genes with CAR genes.
For example, the anti-apoptotic factor BCL2 has been reported to have Navitoclax as an inhibitory
drug and the Bcl2 p.G101V mutation as a resistance mutation. When drug-resistant CAR-T cells
with the drug-resistant mutation (Bcl2 p.G101V) were combined with BCL2 inhibitor against
resistant cell lines, overcoming resistance was observed. These results suggest the validity and
effectiveness of this research strategy.
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Establishment of precision medicine for CAR-T cell immunotherapy
1. ARBRREZEOHE

F X ZEZ A& (chimeric antigen receptor, CAR) T #lifg = 1A & I 3 REMZEE N EEEMEEICR T 258 %
ELTEBSNTWLWSD, KEDOEMEZRICH L TIIFRNAEEMNRESFONTULAL, BEEMIENCAR-THAZIC
X HEHDIBIMMERFZ2RE - AE L. AARIGENERFICH T 2EEHF & EFIMERCAR-THlEZ AT 5
ZETHREBRBONELZBIET LD TH S,
(DCAR-THIRIC X T 2 REZ M T — 9 X— X DIEH
CAR-THifg % MEZ7/EXER] & LTERA. CARTHREEZMET -9 X— &KL TW5, BEEMEKICCDIMN
FE2REEALELET, CD19ICx T 2CAR-THIREIC L B ilREEMREEEL L. 127BROEEME%DL 57
LCAR-THIRRRAZ T — 9 R— 2 &/ER L 7=,
QB R DERERFORE
BB MR DCAR-THIRRRAZ T — 9 C B FHRIE - EET — Y OHEBMERERT 21T o7, BIEsY VB, #Aast.
7O7 7Y —LEEEEERFESERMEMREMTEREL TV,
BEMMERF I 2 EEHR & EXIMMECAR-THIRE D #f AL DB FAMEDIREE
ETMERFOBEEICK Y CAR-THIRZICH T 2BRESULNE X 2D0ENERILT 5, XFMMEEERFECAREGFEES
ICHBAT2Z &L, FRMMEERCAR-THEAERT 3, HIA ISR FBCL2IXEEZ & L TNavitoclax.
MMHEZREE LTBcl2 p.G10TVARESI T WS, EAIMMEERE (Bcl2 p.G101V) %Z&EEFEALKCAR-THi
EBCL2MEEEZEMMMAMKICH L THALILE Z 5, BERMEORBIREDONL, TOERIIAMREBOZY
M- BUMEETREBTEEREVA D,

DEDBY, BEMT—9EEBERFIO7 7ML EHAEDESRZ LT, ERERFEHMETEIIE, I 5ICER
MR FICH T 2EEREHAT 5 2 & TCAR-THIREDAEMNR 2 MREMNICH L TE % & WD proof-of-concept & X5
L7,

2. MAKRREEDOHE (F:R)

Chimeric antigen receptors (CAR) are synthetic receptors that enable cells to recognize and eliminate target
cells expressing a cognate ligand. CAR-T cells are engineered T cells expressing CAR targeted against tumor
cell antigens, an approach now widely used to treat cancers. Tremendous clinical outcomes have been
achieved for patients with diffuse large B cell ymphoma or acute lymphoblastic leukemia (ALL) who received
adoptive transfer of autologous CD19-targeted CAR-T cells, making this therapeutic approach the first to have
a specific genetic engineering component. However, even with a remarkable initial response, relapse and
refractory cases of CAR-T cell-treated malignancies are commonly observed. Tumor cells may possess
resistance factors against CAR-T cells. The purpose of this study is improvement of therapeutic outcomes by
combining inhibitors of resistance factors in combination with drug-resistant CAR-T cells.

1.Establishment of database of sensitivity to CAR-T cells

Quantification of the cytotoxic effects of CAR-T cells targeting CD19 was performed using 127 CD19-stable
expressing tumor cell lines.

2. Identification of resistance factors in tumor Cells

Correlation analyses between CAR-T cell sensitivity and genetic expression profiles raised a possiblity that]
oxidative phosphorylation and cell death-related genes are the resistant factors.

3. Validation of the efficacy of combined with inhibitors of resistance Factors and drug-Resistant CAR-T Cells.
Drug-resistant CAR-T cells were created by co-introducing drug-resistant genes with CAR genes. For example,
the anti-apoptotic factor BCL2 has been reported to have Navitoclax as an inhibitory drug and the Bcl2
p.G101V mutation as a resistance mutation. When drug-resistant CAR-T cells with the drug-resistant mutation
(Bcl2 p.G101V) were combined with BCL2 inhibitor against resistant cell lines, overcoming resistance was
observed. These results suggest the validity and effectiveness of this research strategy.
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