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Abstract

MO, DAL ETHREICEBIC /Y 9T ORAIV—Z2T %70, &) RDIUBREICRT C
ENHKRDBLEFOBRBEORKRET 21z, ENTHROZESLEBEEORNS ATV T M—LZLE
LEF—EXR—AZAWVT, effector memory THIRZ(Tem)IC LT B IC DN TRENFBMITHITE
DIXTAVIRFREERFZI1SERMEL £, E FNTHEZInvitroToLEE LR, Chso
1R #iE1=F & E5IICCRISPR/Cas9T./ ¥ Y 77 ML, CD45RA, CCR7, CD62L, CD27. CD28
NDHB|EILEZEL L T, central memory THER

(Tcm)DEIEZRBFNICT7A0— L. TOHR. gene AD /Y U7 KIZ&K2>TCCR7, CD62L
. CD28OHRI|ABEICLREL., TImOESHFEEICEMTDEZRLE, HVWTBLIMP-1&ge
ne ADATI /Y IOTFTIRET2/ECD, BMO/YITFTINILLT, ZTN/YOF IR
TESBADTcmMOESBNABREBTE 2. T, BRBROBIERE, Y4 NAAVEEREEIDY
RO—JLELLLTEATEY, TomO#eEEBBL VB EEA SN,

TNV OTFTIRNCE2TTemOMEZBBTETVINEETSICKRIATS-H, RNAZ—2
I ABZERTL Iz, THRZEC L THEBEROTcmA Sstem cell like memory THRRL DIREE (
Wit ) ., 4BREEL TTemlZHLL 2REE (ctri@E ) . BBERICATIL /Y IOTIRNEFTV, ®
D1BEEORE ( DKOF ) DI TOLBRET 21z, VFARU VTR OER. DKOFE. ctrl
BrYBIWEICEVEBGZFRRETOV 7ML ZEBLTVDCENHSA LR 2 1, BRIDER
FICEBTRE, ROULBBETREAA GV ENFASNTVWSBTCF7, MYB, BATF3, ID3& L\
FEERFRFIWER Y ctriBETRENMBEVAD, ctriffk V) EDKOFTHRENEEL TWE, AED
RN S, BLIMP-1&gene AR T I)L /Y U F I NI & 2 THRZA L Ememory

THERE D IR B reprogramming T & 2 A REMA RRE N /=,

We performed knockout experiments using CRISPR/Cas9 system to identify genes that can
reprogram differentiated T cells into immature early memory T cells. Using transcriptome analysis
databases, we extracted 13 candidate genes. Knockout screening showed that the ablation of
gene A significantly upregulated the expression of CCR7, CD62L, and CD28 and increased the
proportion of central memory T cells (Tcm).

Next, we combined the knockout of BLIMP-1 and gene A. The double knockout further increased
the proportion of Tcm cells. The proliferation capacity and cytokine secreting ability (IL-2 and TNF-
a) were also enhanced after double knockout compared to each single knockout, suggesting that
double knockout T cells acquired not only the surface marker expression but also the functionality
of central memory T cells.

For further analysis, we performed RNA sequencing analysis. The double knockout upregulated
the expression of several transcription factors important for memory T cells, such as TCF7, MYB,
BATF3, and ID3.

These results demonstrate that double knockout of BLIMP-1 and gene A can reprogram
differentiated T cells into immature memory T cells to some extent.
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Enhancing early memory phenotypes of CAR-T cells with multiple gene editing
1. HREREBEOHE
WO, PMELAETHAICERIC/ vy 9T I RRI) ==V %7V, LUYRDMERBRREBICRT Z EHEZERTF
DIEFHOERET o7, EMNTHROZDEEREDONS VRV T N—LEHBELAEAT—9R—IEHAL
T. effector memory THIEE(Tem)ICDE T BICDONTRIBAEMTZ2IEY 2 X714 v VEFPEERF % 131848
M L7z, £ hTHIfEZiIn  vitroTHMMEI 7%, ThSDORBERFZERIICCRISPR/Cas9 T/ v 277 b
L. CD45RA. CCR7. CD62L., CD27. CD28D# I % 151E & L T. central memory THlRE (Tcm)DEIE % #FBFRY
IC740—L7%, ZOER, gene AD/ v 777 MI&>TCCR7, CD62L, CD28DHBMNERICLEFL., Tecm®d
L ENERICEMT S EERLE, HWTBLIMP-TEgene ADY TV v 9T I KN&{To& 3, D/ v
T IRMILLLT, TN/ v 070 MNTEILRZTcmDESEMA R TE /2, £, BRIBZOBIERE. Y1 b
ANAVEEREE I MO—LLELLTENRTSEY., TcmOKEEEZERFLTVWR EEZI SN,
GTNI v ITIMIE>TTcmMOMEEERBTETCWVWIN LI SICHEET 2725, RNAY — U T BRI % KT
L7z, THIREAEZ L T1BEBEDTcmh Sstem cell like memory THIREDIREE (TwEE) . 4BREEEL TTemicy
b L72RBE (ctrlB¥) . JBERBICY TN/ v o770 M7V, ZD1EBZDIRE (DKOE) DI TOLEET>
Teo V229V TBTOMER. DKOBEIE, ctriBfdl W HTWEBIGEWERTFREI O 7 71 V2B RBLTWR I E
NEELNER ST, ERIDELGFICEET S, RAMEBBETRRNA TV EARMSNTWSBTCF7, MYB, BATF3.
ID3&E WL B BERFIETWEE L U ctrlBE TRIEMEWDY, ctriBEL Y EDKOBETHRIEHNEE L TW ez, LLEDHERL
5. BLIMP-1&gene ADY 7L/ w U7 Mk > TERDEmemory THIREDIREEICreprogramming T £ 2 AT REME
NRBEI NI,

2. MRBRREEOHME (FR)
We performed knockout experiments using CRISPR/Cas9 system to identify genes that can reprogram
differentiated T cells into immature early memory T cells. Using transcriptome analysis databases, we extracted
13 candidate genes. Knockout screening showed that the ablation of gene A significantly upregulated the
expression of CCR7, CD62L, and CD28 and increased the proportion of central memory T cells (Tcm).
Next, we combined the knockout of BLIMP-1 and gene A. The double knockout further increased the
proportion of Tcm cells. The proliferation capacity and cytokine secreting ability (IL-2 and TNF-a) were also
enhanced after double knockout compared to each single knockout, suggesting that double knockout T cells
acquired not only the surface marker expression but also the functionality of central memory T cells.
For further analysis, we performed RNA sequencing analysis. The double knockout upregulated the expression
of several transcription factors important for memory T cells, such as TCF7, MYB, BATF3, and ID3.
These results demonstrate that double knockout of BLIMP-1 and gene A can reprogram differentiated T cells
into immature memory T cells to some extent.
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