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Screening of PD-L1 Expression Inhibitor and its Anti-tumor Activity

JING Lei, ZHAO Miaomiao, JIANG Bo, LI Yuyin, DIAO Aipo
(College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The aim of this study is to screen a compound inhibiting the expression of PD-L1 protein in tumor cells and study
its anti-tumor immune activity. 311 compounds of a small molecule library were screened using a fluorescein reporter gene
assay system and then it was found that VCR could inhibit the activity of PD-LI promoter in a concentration-dependent
manner. RT-PCR, Western blot and other biological evaluation showed that VCR could inhibit the expression of PD-L1 in
MDA-MB-231 cells, the expression of PD-L1 protein and tumorigenesis of B16 cells. VCR treatment enhanced the killing
activity of Jurkat cells to MDA-MB-231 cells, and promoted the secretion of IL-2 and y-IFN, which in turn could enhance
the anti-tumor activity in C57BL/6 mice. These results indicate that VCR down-regualtes the expression of PD-L1 in tumor
cells by inhibiting the activity of PD-LI promoter, which leads to abolishing of immunosuppression mediated by PD-1/PD-
L1 signaling pathway and thus enhancing the immune response and killing activity of the agent to tumor cells.

Key words: PD-L1; immune checkpoint; vincristine sulfate; xenograft tumor mode; cytokine
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1 FRS

1.1 &
L1.1 EAr mie, ikl £ikshh

KT (E. coli) Topl0 W H Invirogen 23wl ; ¥
BEHURNNE HeLa, FLARJEAINL MDA-MB-231 ., /)M
BOZRAMNE Ble W H AL SUHMFIEE 7 Be 40 5T b
U PD-L1 JA 8 FOCR A SR Bk pGL4-hPD-
L1 A58k p)CMV-B-Gal 144 Thermo Sci-
entific 22 ], C57BL/6 /MR G4 RTHIE 11400500028097)
W A FR 2 A E RS BE.
112 EZKA

DNA marker . PageRuler'™ Prestained Protein

Ladder . LipofectamineTM 2000, Thermo Scientific 72y

H] 5 458 42 15 3R 5 DMEM , RPMI 1640 | i i
GIBIO A vl; HE K i K . L-Glutamine , 266K |
ONPG W, B RAEWHARA R A A1,
BN PUZE ) T AR B BRA A /N TR B W
(L1300 Selleck FDA Approved Drug Library) , Selleck
/] hPD-L1 $if& (EPR19759) . mPD-L1 (EPR20529) ,
Abcam /A F] ; B-actin, Goat anti-rabbit IgG-HRP , Goat
anti-mouse 1gG-HRP, K = Fi AW H ARG R A
TR K BB (HY-N0488) , MCE /7] ; Mouse 1L-2
ELISA kit, mouse y-IFN ELISA kit, FF#i A4 ¥4 A
A BRAF].
1.2 Ak
1.2.1  PD-L1 ik 49 5 i i
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i, 2L 5 g pGL4-hPD-L1 Fl 1 pg pCMV-B-Gal
A, 8 h J 4 T B B SR LR S SR 120, SRS LA
15000 ~/HLEY4nAE S LGl 96 fLAR, 24h J5 M 3%
FBS 1) DMEM ;55BN b G4 (B
1 umol/L) F1555: DMSO (fE X} R) Zb ¥ HeLa #fififl
24h. FEREFEIL, BEALIA 100 L 20 2463 U, VK b
Z4f#% 30 min, & 10 min 35—k, WHL 40 pL ZfFAE
i 96 fLEMRH, IAZOCRMRYAE W 105 uL,
W E DR BTG VE 5 RIRF IR 40 uL ZLf#AE 5 T
96 fLHR, MM 48 uL Buffer Z (fdi % 10 mL buffer
Z ZP 36 L p-HiAE O WE) , R E A 16 pL
6mg/mL ) ONPG VW, Fi A — AL AV W A8
BF, ME 420 nm P H BUROGEE (B—F 2L T e TS
PE(ED .
e e . E N 2% WG A1
O B

€))

1.2.2 RT-PCR

4y 5 Fi DMSO #1 10 nmol/L i fig 1 & 3t i
(vincristine sulfate, VCR) Fii4b# MDA-MB-231 4 fify
24 h, Trizol iRXFF#EEL Total RNA, FuEF7%E 5% K
PCR Sy, MK REUERH A5 (0 e if A T4, b RT
4. 50°C ¢cDNA & i 30min, 85C i &
5min. PCR W 451 : 94 ‘CHASHE 5 min; 257E 30s,
55 CiBk 30s,72 CHEff 1 min, 29 MEH; 72 ‘CHE
ffi 5min. PD-L1 F1 S-actin 5|#1F414351% : PD-L1
i 5'-GACCTATATGTGGTAGAGTATGG-3', T iif
5-GGCATTGACTTTCACAG-3' ; B-actin I ¥ 5'-
GGCATTGACTTTCACAG-3', F i 5-GGCATTGA
CTTTCACAG-3". ] 2 ug/mL PHA %S Jurkat 4iifif
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48h J& , #ME iR LR E Total RNA Jf RT-PCR,
PD-1 5|#¥ % %]k . PD-1 FEiif 5-CCAGGATGGT
TCTTAGACTCC-3', T 5-GGCTGGCCTGGGTGA
GGGGCTG-3".
123 MTT &Aaml 2 je & A
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FEFRACINE 570 nm AWESERE (4) . JhRd 8 1525 44 B
X Q)IA.
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13 RACGE/INE, HRERECML, AT /) R i 8 4 i
K43 WG L. RT3 85 e, VRAF T80 "C 7K AR

AEHEAREEE H358 FH1

H, T ISR BN 525
IR AR R = KAt x B AR x 45 % 0.5 (3)
1.3 SFitESH
I SPSS FRAFEA T A s (A RE B AT, SR ¢ K
TR FLER, KRR ah R P<0.05 RREFAGIT
SR, R PR 2 R ZROR 50 R A P<<0.05.
P<<0.01 #1 P<<0.001.
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Fig.1 Screening of 311 small molecule compounds down-
regulating the activity of PD-L1 promoter
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Fig.2 VCR suppressing PD-L1 expression in MDA-MB-
231 cells
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Fig. 3 VCR enhancing the Killing activity of Jurkat cells
to MDA-MB-231 cells
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FEEN, 2R WA 4 R, VCR LB E KT
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Fig. 4 VCR inhibiting the expression of PD-L1 in B16
cells
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Fig. 5 VCR suppressing tumorigenesis of B16 cells in
C57BL/6 mice
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F IL-2 Ml p-IFN 7K. DL EZ53EE, VCR @4
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Fig. 6 VCR regulating anti-tumor immunity activity of

C57BL/6 mice
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