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Analysis of metformin effect on TCR repertoire diversity in tumor infiltrating
cytotoxic T cells
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From a preliminary experiment, we have revealed a synergistic cytoreductive
effect between PD-1/PD-L1 blocking antibodies and metformin, a drug for the treatment of type 2
diabetes. To elucidate the qualitative changes in cytotoxic T lymphocyte (CTL) under the PD-1/PD-L1
blockade-metformin combination therapy, TCR repertoire of the CTL infiltrating tumors was
determined after single cell sorting. This research indicated that the combination therapy induces
activation and clonal expansion of tumor infiltrating CTL.
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NEIZ 2N ET, BEZ2RT DXL R TEEZHE L CE 2R, UIBRAER D DIZSW
TITIRIGDOUTEFT & 72 DIGFREN RO b ic & 7=, ST O & 13E DIERE - 1
FEPENH BN ERY | ZHITEBBETFOERICHKT L EEL NS, BETHERT S
ZEET bbb, REISEICKVIEACE LTHREN Y D E WD Z L TH AN, EBICIE
VUG IS E N+ BT ERIET 2 2 b n T d 5,

ZOFERKRE LU TIFEER ZILTWA 00 Tk (T cell exhaustion) T 5, FEEHIIE
PR T OEFE 21T LIE LI PD-LUL2 & W I FRFE L TEHY | EE T ffas
BT D PD-1 01 EFEET 52 L TTMIROIEELZMH, HDVIET R b— A S/ TH
NI IS B e RN LT 2 L0 ) O TH D, ITHFEIZ/R Y 2O PD-L1/L2 - PD-1 fE& # &S
DY (nivolumab ) 2MEIEHEEE E L CEAML I, —EOEE TIIEESERT 5 7 EE|
MR R a2 T B,

F7o, BEEBRIKZ AW T, BEBICRE L O 2 MaEEE T Miao T Ml
KRBTy — I 2 A E4ToT2 2 2A, RO THIIL BNIEFICRE SN 2—rH
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RSN IZHR= e b — 7% L CHEGEREINEEZIToTnD ENnWH ZETHY, HEN
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WET D72, HEFEORMMMN S, BEOESEOEBRPUR 28T 2 TMlEzREL, £
TCR #Efn+ZHBED T MIICEEFEAT S Z L T, BT 2PUROMEZECTRAA L
XN TS (Strenen, et al. Science 2016.).,
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ARFEFETIL, A R v EHPD-1 HURIC & 0 250 MIEENE T M OFEEEN =]
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TWAAREMEIC DWW TIET A Z Lo L=, BRMICIE. IFTO#EY Th s,
(1) HUEERZEICIBNT, A FAL S L H PD-1 HiRIC L A TR MR ENE T M 7 o —
VOFEEEA L L T WA NS A RBEET 5,
(2) DICBWTRE S MlaEEME T o TCR 28> T Ml 42 85 78IS Xk - THERR
L. RIBEHELRFT LA b= DR DT 5,
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(1) C57BL/6 ~ 7 ADISFERZNIZ IR D A T ) —~< HEDOHINTH 5 B16-OVA 2 BAit4 5,
Bttt 10 Hf&, EAIC LT Tmm BRI -7 & T AT 5 ILTD 2 BECHT. RIGHEHE,
A NRVR U+ PD-1 PURIRIRRE & UTo, 16EBRLGH 3 H BIC~ U A 230 S8, JEEH
ZYUIBR LB U7z, BES %2 - B8 (27 r~v— ) I TR L, single cell
suspension &5, ZOV I NETa—H A hA M) —HAPURICTYEAEZ, SONY SHS800
Y —H—2L D CD8 it T fife (CD3*CD8") # 1fifny — h4+5, Znb0P 7L
735 mRNA Z[EL L, TCRa. TCR B OEI=FESZ @t Uiz,

(2 FEROTREENTZTCRa/B DT %L ha A )L AR X — (T IGAI, TCRal B K
H CD3+*CD8 kI EInFE AT S Z & T, ANLHIC T HIf 2 o — AERR AR T,
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(1) IEE2E CDS8 B T Mifuz . BEEND 192 HF o v kY — 45 2 LIk
L77o HEIRICHE 2D 95 96 fH$5% TCR a . TCR B D& s B OfFATIZHE L 7=, TCR
al B DT OO CDRS BFIMNE U7 v —> OFEFEZ RN LT, #555% Table 1 @@ Y Th
-7,

CD8 Bttt T D 7 1 — AL RANERD B ALT- DITATEIERET 5 PLrf 3 T, {5 RE Tl 5 i 4
ICChoTr, F7-, BITENERD LIV 7 0 — 2 OFRFIIATEERET 6 FRlE, 15T 13 fi
70 | IRIERET CDS B T il 7 o — o OFEFEMN BN L C WA H 5 T,

Q) FRQTREENZTCRa/B DT D mRNA 25 7L — k& LT, FNEND A2
% PCRICE > THIIR L7, 2N & iTRIZ, TCRa. B DFNFNDEHHEE S PCRIZE >
THEME L., L b7 A L ARY Z—(THIAATS, BIAE, (1) TRIE LI RIGHERE 6 ., 158
B3O 0— 2 ORI X —OfEk%E58 T L, TCRa/ B K CD3+*CDSHHfEKIZEIR
FEANERATND, TCRa/ B DFEBNHER TEXRE, £791EL, B16-OVA OBERIOJEEHR
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Table 1. TCR beta/alpha CDR3 frequency

TCRbeta TCRalpha count TCRbeta TCRalpha count
PD-1 + Met 2-1 no. Notreat 2-1 no.
ASSLGVGTEVF CAAGANSGGSNAKLT 3 ASSVDRASQNTLY CAVDSGYNKLTF 3
ASSRTGQNTLY  CALGHDTNAYKVIF 2 ASSVDRASQNTLY CAVDSESHEFTF 2
ASSINWRGDTQY CAVFGDSGTYQRF 2 ASSLGQNSGNTLY CAAMGSALGRLHF 2
ASSHPGLGVYEQY CAVKPNSAGNKLTF 2 Unique 74
ASSLGGVEQY CAVSIRAPPGGSAKLIF 2 total 81
GARGGSSYEQY CAVHDSGYNKLTF 2
Unique 72 Notreat 3-1
total 85 ASSDVYEQY CAVRDQDYSNNRLTL 2
ASSSGPPNTEVF  CAVYDTNAYKVIF 2
PD-1 + Met 3-1 Unigque 87
ASSFLDSSQNTLY CALTDSNYQLIW 3 total 91
ASSGGSGNTLY  CAALYQGGRALIF 2
Unique 86 Notreat 4-1
total 91 Unique 76
total 76
PD-1 + Met 4-1
ASSLEGKGQDTQY CALSA*#NMGYKLTF 2 Notreat 5-1
ASGGRDMNYAEQF CAMRELNAYKVIF 2 ASSSLGGRGQDTQY CAVSNYAQGLTF 5
Unique 78 Unique 84
total 82 total 89
PD-1 + Met 5-1 Notreat 6-1
ASSEGSGDTQY  CALSVPTQVVGQLTF 3 Unique 85
ASSQGARAEQF  CALSDGMASSSFSKLY 2 total 85
ASSPDNSGNTLY CAASGDTGNYKYVF 2
Unique 83
total 90
PD-1 + Met 6-1
Unique 87
total 87
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http://www. okayama—u. ac. jp/user/immuno/
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