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Molecular mechanism of PD-L1 upregulation in cancer cells after DNA
double-strand break repair pathway following irradiation
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DNA damage signal-dependent PD-L1 induction was observed after X-ray
irradiation and chemotherapeutic agent treatment. In addition, DNA damage signal-dependent PD-L1
expression was enhanced via Chkl activation in Ku80 or BRCA2 knockdown cancer cells. These data
revealed that Chkl activation is important for PD-L1 induction after DNA damage. Furthermore, the

STAT1 / 3-IRF1 pathway is also involved in the induction of PD-L1 expression by DNA double strand

breaks.
Taken together, the mechanism by which the DNA damage response is involved in the regulation of

PD-L1 expression in tumor cells was elucidated.
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BERIZCBWT, ST = v 7 RA > NEERITHSHL PD-1 (Programmed death 1) HUIK, $T
PD-L1 (Programmed death ligand-1) HUADEZIENI LN/ > TE T, U 2 /RERFEH O PD-1
DSEBIASC Y L RBRIZHEBLIT 5 PD-L1 EfEAT D6 L. U U SERSRTE L &4, Pl saE 3
&b, L, HLPD-1/PD-L1 HFLRIC K W W& OFEREZRET S &, U LV REROARTELN
RSN, PUEBRA TS, ZHETOWREICT, EwITHEERGORE, 7/l b
JE, B E T, IEROBFRIE L L CHERICEWIEES RN RESN &, LirL—F
T. 30%FEJE DJEB| TIL Progressive Disease (PD) TH Y . FE7-I1BERAMENG 3 AREE T
O TIE MO BERECTIHRANEITT D572 E FRELHAL NI T2, T D X D 5 RN,
TR UGB D T- D ST RRIBIR & OO ER S, W& 08 OA 2 2o B o if R B
R — A VR — SOEERE Sz, WEROIFRHIC L DA MEORILE LT, KRR 23 E
BEALD PD-L1 BELZFHETH Z &, T L TCEDORBFE A = X LM%, HE IR SR
~D Y URERIHEIC KD RIEMEY A b A ViIC k> TAEL D Z ERAMEEATWD, —F
T, PERMERIEREIC L DA RO RO E B2 BT E - IEEMND DNA — EEHEIWr & |
PD-L1 BHGFHEZ SR A= ANIRMATH 72, ZNFETIZFH AL, in vitro DEERIC
T, 1) SO PD-L1 SEHDNSHRBEAIC L 0B ESh D Z L, 2DDNAHEL 7 E LT
725 < ATMICH L, FRERIZ S BT DNA HEIGEILEIREE 325 & X #RIBH#% O PD-L1
FREMETTDHZ L. 3)siRNA 2 H B WTDINAEE B %2/ v 7 X 7095 & XRIBE#ZD
PD-L1 FEENBNNT D & EfEsB LT /e, DNA IB1E & 2B L Cid, FEMRRNE S (NHEJ:
Non—homologous end joining) ¥ X OMHIAKLAHLZ (HR: Homologous Recombination) (235>
TENZFNILZ 5 < kus80 £7/21LBRCA2 D /v 7 #1772 X > TPD-LI BENHINT 5 Z L & R,
DF TNz, BIR~DICHZEZRE L, v~V AET NV TCOFHBMEOHERPEZELEZ 272, L
N~ T AET ILA~OBITORNZ, DNA HE5INE S PD-L1 58 E TO L DR A =X A
RIANEE L E X ZOMEEHEDT,
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JAETRRIEHE & BT PD-1/PD-L1 HUAGEH O ME D LR AT & U<, s L v 4T
DRIER e T At U T BRSO PD-L1 FEBLFFENE 2 Hiv T e, BEEAIE O PD-L1 FELHEN
PLPD-1/PD-L1 FUADIRIEN R T~ —H—L 720 9 B L EZ LN TWIZZ LD | R IEE
PSHERE D PD-L1 F8BLAFHE L # OFFE S 1172 PD-L1 F$HLANHT PD-1/PD-L1 HUKIBIED A 2%
DD, LW A =X ANPEE ST,

LU ZAVE T, BRI L 2 3Msh R o Cdh 5 DNA H15 & . PD-1/PD-L1 &K%
BOHFERBITHA O NS TR o Tz, &2 THx 1L, B #ia¥ & 1 PD-1/PD-L1 HiikiG
WO ZHEMEST D I2H7=20 . FRWEE BT 55T — % ORI VB L& 2 PD-L1 %
BRI R 5 DNA 815 & = OE1ERIE OfiEBR % B 5 UAIFZE 2 BRIA L 7=,
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B D e EEAIE O COXRRIR S S X O IE R VB O IESS AR O PD-L1 38 4 |

Western blot. Real-time PCR. Flow cytometry 3 X OVEt et Yutaihlo CTHEMT LT,

(1) DNA S OIWHEE BhE R DB EZ T3 572, DNA 5> 7T/ ThH 5 ATM, ATR,
Chkl OFHEHRZ & BT, PD-L1 FELC 5 % 22842 340 L 7=,

(2) DNA (EHEREHEN 1 (39 F) @ siRNA 74 7TV —%2 1 BT, /v 7 X o Ufilaicxtd 5
T RIS % . PD-L1 LD E b % Western blot (TR L7z,

(3) DNA HEILEIC L VFFE IS PD-L1 BBUZB W T, BEFO PD-L1 RBEIFHEZK TH 5
STAT-IRF1 #2823 BH 59~ 2 D et L7,
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X HREET . X 51T etoposide =° camptothecin & VYo T2 AL FRRERIERIZ LV DNABE S 7
JL T % ATM/ATR/Chk 1 & AZH9LC  EIEARRE D PD-L1 FEELFHE 2306 7=, IRIT X B HBE 7% o PD-L1
FHBFHEIC AT 5 DNA (EEEEE 723 5720, siRNA 74 77V =28 HbnT /) v 7
B AT ) == T aAToT2 4R, £ D5 H KuS0, BRCA2, PALB2 D/ v 7 A7 2k » T,
X BRRRET %D PD-L1 FEEHEANTTHE L=, ZOF T, DNA AU ESE D — >0, NHE]
L HRIZIHB W THIC BB /215 E 240 5 | Ku80, BRCA2 D _DIZEH Lz, BEAZ L2, ZDOWN
IO v 7 X AT, Chkl BEANC LD X BRSO PD-L1 BEFEEIH S -,
Ku80 RIEEMIL CTIL.DSBIZIBWTDNA =Y VX7 L7 —E¥Th D EX0LIZ XD DSB KumdH| Y IA
BNTUHES 5 Z & T, DNA —ARBHERZIZ IS T Chkl OFEME(LASTTHE L, PD-L1 Z8ER AN JTUE
L7z, F72 BRCA2 KAEMMAL TIL, DNA —AREHEALIZ IV T RPA 705 RADS1 ~D & & #a z 235
S5 Z & T HR OHETAPEE S 4u, Chkl AEAANICTEMAL 45 Z & T PD-L1 HELFHE N IT
WLz, ZOZ s, XHRRE O PD-L1 BEHFHEICIX, DNA “EHEUIWZ 0 b O TR <,
Chk1 DIEMAL A Z T DNAHRISIZT T 5 —HOKICHEE THDH Z EBH LN o7, S BT,
STAT1/3-1RF1 fREE DB HGAZ DWW T HENT L 7oA S, XBRIREIZ L v . STAT1/3 OIEME(L & TRFI
DRBFEAZRDT-, £7-IRF1L & v 7 X7 o5 & X BRI O PD-L1 FEELFEE 0| X
e 2D L5, DNA ESEIWTIC X 5 PD-L1 FEBIFHE |2 ¢ STAT1/3-1RF1 FRIK3 B 5 LT
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