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P TRV 4A (50 me) , FLER 2 2 T AR J A1 Il bk E 2 S B 25 Ak . @ Hep3B AFRE AN AT 4A (16 pmol/L) AL FH 24 h,
A E A EAEPTIR 1 24407 (human leucocyte antigenl, HLA- 1 ), $i1Jf 4512 55 4 TAP-1 . TAP-2 35, 3Hep3B,
SMCC-7721 . HepG2 i 41 M LA 341 (0.8 .16 wmol/L) 43 24 h, Jf| Western blot . RT-qPCR & H: PD-L1 . AKT  p-AKT # ik 1%
o (¥ Hep3B FHE AN 2 R 1AL (16 pmol/L) AKT #IHIFIZH (3544 16 umol/L + MK2206 1 mol/L) FIXt R4, 4b 3 24 h )5
Western blotll & PD-L1 %35, 453 : OB EHE FARNIF NI CD4* .CD47/CD8* FLETHE , Treg M T FE(P < 0.05), XFHR
H2ERTGFE L (P >0.05) . QLG , Hep3B HFFEANA HLA- T [ TAP-1 FITAP-2 FikHim . QIEHILILSS , Hep3B.
SMCC-7721 HepG2 I 4N PD-L1 . p-AKT FA 81 . @AKT #5712 Hep3B i 2401 PD-L1 F 8 A0 LLIK A4 T e, 4518
AT LS = T R B DU s , T RE Rt L VR e A0 M Bt D S s A R, ¥ iR S e R k. RIRHIS A RERS
VR A0AE PD-L1 3R3k  JCHLE AT GEVD Ko AKT {5548 1 .
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Lobaplatin alters antitumor immunity and upregulates PD-L1 expression in HCC

SHA Bowen, WANG Zeng,ZHOU Jinren, RAO Jianhua, CHENG Feng’

Hepatobiliary Center, the First Affiliated Hospital of Nanjing Medical University, Key Laboratory of Liver
Transplantation , Chinese Academy of Medical Sciences , Nanjing 210029, China

[Abstract] Objective:To explore the effects and mechanisms of lobaplatin on antitumor immunity and programmed cell death 1(PD-
1) expression in hepatocellular carcinoma (HCC). Methods : (DA total of 73 HCC patients were randomly divided into two groups : the
lobaplatin group (50 mg lobaplatin in 100 ml sterile water was infused into abdominal cavity during liver cancer resection ,n=40) , and
the control group(n=33). The changes in peripheral blood lymphocyte subsets were analyzed before and after surgery. @The effects of
lobaplatin(16 wmol/L)on the expression of HLA-I, TAP-1,TAP-2 in Hep3B cells were analyzed by flow cytometry. @Hep3B, HepG2,
SMMC-7721 cells treated with lobaplatin(0, 8,16 wmol/L)for 24 h,then the expressions of PD-L1, AKT, p-AKT protein were analyzed
by Western blot and RT-qPCR. @the expression of PD-LI in Hep3B cells treated with lobaplatin, or lobaplatin and AKT -inhibitor
MK2206 or PBS was analyzed by Western blot. Result: (DAfter intraperitoneal infusion of lobaplatin , the rates of CD4* and CD4/CD8"
increased (P < 0.05) , Treg decreased (P < 0.05)in the peripheral blood. @Lobaplatin upregulated the expression of HLA-I, TAP1, and
TAP2 in Hep3B cells. @ Lobaplatin upregulated the expression of PD-L1, p-AKT protein in HepG2,SMCC-7721, and Hep3B cells. @
AKT - inhibitor MK2206 reduced the effect of lobaplatin on the up -regulation of PD-1.1 expression in Hep3B cells. Conclusion:
Lobaplatin can enhance the anti-tumor immunity of HCC patients, induce antigen presentation of liver cancer cells and increase the
expression of PD-L1 through AKT signal pathway, so that lobaplatin maybe combine with immune checkpoint inhibitor to treat HCC.
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TRACARHE 2002 R AR BE AR =, o 17 a0
P, KA A B, 2 C s e ] , BeHEZ LA
YT ARIGITHY B E AN 20%~30% " TR R 45
BB TBRHEIR I U EE . AU RR AT
Bl ik A6 J7 #8 ZE (transhepatic arterial chem otherapy
and embolization, TACE ) BX & & H7 3F JE A L sp. 4l /)
NIBITREU] 4 AR L AR AR AR YD A 4
FRGEAL T 7 W TR T A E S T ARV BR L
A ARSI A ARG IR AT A
o — 5 7 RO [N, AN RN B Tt 24 e o i =22 3
T, DT R T 38 BA S5 AH 28 40 2 1 e e e 25 7
i PRI FN 32 0 o A WFFEN IR 1 &
Az R R I S LA S D REAR A DA 5%, 41
FEAN N B MR 25y L ad i b 32 S B A
P42 AR 1 25 (major histocompatibility complex 1,
MHC- 1) RIS T AL i ) oA sl A 5 i 4
PBETT, FFIE NN IR TR 58 T S B S50 A i 5 A e
AR L7 SR e I TR A R
B8 WO I BB iR A AU R GRS R M,
Al fir 5 200 A b i Y s A, R RS T2
&1 (programmed cell death 1,PD-1) AN AR e T
Big /A& 1 (programmed cell death 1 ligand, PD-L1) %54
PE R A S A 57 (immune checkpoint inhibitor, ICI)
] BV g e il A DG i A2 , B S X R
R R 5 2 ek v AR I O AR G VR T ARk
L1 Ry A 45 B 0 2 8 R i 45 I vk g 1) 2R
JPFB . A2 PD-L1 Rk 5 IF R A
JelR SR B A A Ry AT LA PD-1/PD-L1 #1551
ISP e R A bR 5 o A WEIE s TE s Sk
SRR rh , FASHUIR 25 ] DL 3] e 4 e A
Ji ik 52 e PD-L1 23k, 345 A5 3 A RGNS I Y
AMVERIA R4 1T % AHAE S b oK D AH
KARE o PR, AR S 3 BIFFE I8 B R s 200 M Bt it
i 5 K PD-L1 IR A0 , A IR 7 SR R %

1 X&EFAE

1.1 %

WA M ETREY: R E BENLAESY , L BBt
PRZE i xRl R s B R E A — B = B AT
JRAC 20194F 1—12 H 2232 VIR F AR 83 . A
AR E : DA AT L5 FEIG A I RAG 56 S 15 2# 4
7% R AN M, R e PR 2 s @R A 2 I

55, Child-Pugh 739 R A/B 9 ; AR T AR EZZ K
fI7 BRI 259 R BEIRYT s AR RESE N R U
Bk s @F ARFTE A 3™ Gy JBULE B PER
v e E UIRe i, HERRAR I : QXN 125
HCE s QA T EL O S AR IR 2
QRBA 1 I R GBI [ B e s ol Sy i
g P EEE SN R BRI o SR BEDLE K
FOY R IREALE 42 151, X R 41 0, TR HRE ISR
TGRS g A ARG B I e 2
i, X HRZL R AR IS I P Jekge 3 461, I 2 B AIE 1
B, AR JG R 13, B8 1, s 2 49, HERR 45
TEAENLL 4051, Xo) REZH 33 451
12 Fi
1.2.1 3897 7 B RMIERAR

TR T AREAES AT 1 50 mg I8E1E
fif T 100 mL PR VEST KA TIE I v v, R B e
WEB 1A, 6~7 h P, o REAL A 2K B e B K o
VRGN AR5 8 RURCE 5 1A . MBS 5 LS
TR SR VB IR IR ERREIRYT . AT AR
A1 d B 5 30 R MBI , Ik 4 440 i B H I
FIMPURRIE R IR REPO hRic s gk, &
FHUR A SO A b A ARG, H 5 0 e R 2 i
(IE . A04% CD3*.CD4".CD8" .CD4*/CD8 L1 .
H AR (NKO AL B 151 T 4 (Treg) 4
122 @R AFEoa

NN 40 i 22 HepG2 . SMCC-7721 . Hep3B #
W A iR E BB, 78 37 °C 5% CO. 504, LUy
A 10%J16 4 135 F1 75 55 8% & (Gibeo 24 F], ) HY
DMEM £% 7% 3 (Life Technologise 23 A , 3¢ [ ) K5 57 .
2 dABAR 1R, AR AN [ e B 9 40 (g R < 22 [ e il
254 BR> F) ) Ab B, X6 B 40 in A PBS, &b B 24 h,
AKT 51520 F39% %A 16 wmol/L + MK2206 (MCE 23
A, 2EHE )1 wmol/L,
1.2.3 8% K% % PCR(qPCR)

LAY B RNA SR FH TRIzol I HEH, I 5E RNA ()
e Kzl . PD-L1.GAPDH A mRNA 22 /8 % 7
7 K F PrimeScriptRT Reagent i 7] %5 (TaKaRa 23
w), HA) 1% 55 ¢DNA Ji7 , i I SYBR Green Mas-
ter Mix 7] £ (TaKaRa A H] , H A) DL qPCR A
PD-L1 }2 GAPDH fAH X %35 5t , PD-L1 .GAPDH 5|
Wik i& B H B 5t Realgene 23 Al 52 . PD-L1 1E[7]
519 :5'-TGGCATTTGCTGAACGCATTT-3", J [i1] 5|
¥ .5 -TGCAGCCAGGTCTAATTGTTTT-3" ; GAPDH
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1EH 5.5 -GGAGCGAGATCCCTCCAAAAT-3', )2
519 .5 -GGCTGTTGTCATACTTCTCATGG-3', &
7 UV FE ABI 7900 Fast Real-Time PCR system I i
17, BN A5 - AR 95 °C 30 55 PCR I 95 °C
55,60 °C 30 s,40 NG, 454 I8 242 Pk i1
PD-L1 AEXRIA i, SEE A 31K,
1.2.4 Western blot SZH

it % 1 % B 11 A0 700 1 9% Bl 1 410 i 7]
RIPA 24 58 il ( IR 38 25 RN W) 4 2, 3 e
YAMLE AR . BCA E S8R FIVREE  INA R 1 SR
IR (1:4) J5 F 100 °C 4 J& ¥ 10 min, i F SDS-
PAGE BERCHLUK /3 B B S Fe B B R Ml — 9 O M
JEE B B B PA 30 min, SRS 7E 4 CHERE I —T
WEE 12~14 he MPTRPH ] T PD-L1 HTK AKTHL
P p-AKT HLfA (CST/AF], 22 ) , GAPDH /E R 1Y
Z, TBST i W Ve IR 5 % IR0 & bt A 1gG — 4t
(CST/A ], 2EE ) 1 h, PBST ¥ e B5 5 in B Y s
BT, DAL SEER I A 3 IR,
1.2.5 #X e sabn

4 Hep3B I 404018 41140 (16 pumol/L) , X R
ZH(PBS), 24 h J5 AR 5 5 LA (4 20 fL , i VE 200 i
B, RIEHER YO YRR IC A HLA- T\ TAP-
1. TAP-2 7 40 i HTAK (eBioscience 2~ &, 5 H ) o
FACS 22 b U 4 2 U5 FHI =X 4 iAo B 45 2T
S M HLA-1. TAP-1 . TAP-2 5518 M . SCI07E
FFRIZMA T EE 3R,
13 %it¥5

I3 JHl SPSS21.0 Hl Graphpad8.0 %44 X 52 56 5 4
TG A AR AR 2 (v 2 5) R
N, PRALIA] FE AR o A 56, TR0 R USSR (2
)RR, B[R] BRI R 5 s , e A IR
K H Fisher” s VIR, P <0.05 WEFAG I

2 &% B

2.1 BAAR PR IR ARG A Y B F G R
Wi A — I RO R A 25 S e G T2 L
(P<0.05,2 1), KA EBH T ARATG S ik e
21 {7 A I 7 CDA'T 41 it . CD4*/CDS8 L A5 T
L ERA G E L (P <0.05), Treg 40 1 F F%
(P <0.05),CD8" \NK 4fl i1 Jo B & A8 4k (P > 0.05) .
X FEZH B % TR CD4.CD8" \NK ., Treg 4 it 7
g3 #% e CD4AY/CD8" {22 % TG it 2= & L (P >
0.05,%2) . UlHHIEEANE FHEE G A A s DhE

®1 NRAFIFAHEEE —RBRIARPIERIT L
Table 1 Comparison of demographic data and intraoper-
ative condition between control group and Loba-

platin group
Wi 1K (n=40) XFHRZ (n=33) P1H

PR [ n(%) ] 0.98

5 34(85.0) 29(87.9)

5y 6(15.0) 4(12.1)
(2 60.05 + 10.52 59.58 = 11.39 0.84
I KR E A% (em) 534+336  582+3.67 051
P NGIEiTES

FZ0E (x10°4~/1) 505+1.55  5.01+1.31 0.90

PR A (9% ) 58.81 £ 1021 60.54+9.72 0.42
Child-Pugh 534 [n(%) ] 0.50

A 38(95.0) 33(100.0)

B 2(5.0) 0(0)
FARIT A [n(%)] 0.66

JRFPIRR 35(87.5) 29(87.9)

s Diinoll 3(7.5) 1(3.0)

VaE DiinslliS 2(5.0) 3(9.1)
A i (mL) 407.83 +76.31 389.47 + 80.54 0.53
Ji9gE TNM 539 [n (%) ] 0.70

[+1 30(75.0) 26(78.8)

m+Iv 10(25.0) 7(21.2)
TR ] (min) 128.26 +79.24 134.18 + 78.45 0.73

B R, [RIISHFEAR Treg /K SP-XHt e S i kit .
22 HAAH SR mILIRE B REITE
P Hep3B s 20 M FH 3 X 200 M A A 0 s
Y m HLA- T \TAP-1.TAP-2, Z53: 8K, %4041
JH AT HLA- 1 35T, Y552 8 11 TAP-
1. TAP-2 AT (B 1) FHIEEA ] BEiE 1 i
TR R RN P m U S
2.3 A ST s B PD-L1 kA5
Western blot , RT-qPCR Al i 7 , 3% 11 4b 1
Hep3B . HepG2 . SMMC-7721 AT 40 PD-L1 B %
NS, ZRAG T ERE (P <0.05,F2),
DL S B IS N RE S5 T T A0 i PD-L1 %5k
BN, 3 AT GE RGO 1 T A S e e, B 2Y
PR A
2.4 &A@ at AKT i@ 349F 42 AT & 20 i6 PD-L1 & ik
Western blot £ il 7% %11 2H 1 %F 8 20 Hep3B.
HepG2 . SMMC-7721 FH&E 41 AKT .p-AKT .PD-L1 &
ITEM . S5, BIL AKT 350 .22 53, 3%
F14H p-AKT .PD-L1 ik F5 (E13) . i A AKTH)
il 7% J5 (MK2206 1 wmol/L) Western blot £ il % 1
Hep3B JH-i 20 il PD-L1 R 3AHH b T8 04T B (1A
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Table 2 Changes in the phenotype of peripheral blood lymphocytes in patients with intraperitoneal perfusion of lobaplatin

during liver cancer resection (xxs)
20571 CD3"(%) CD4" (%) CD8' (%) CDh4'/CD8* NK(%) Treg(%)
1B512H (n=40)
AR 66.37 + 6.73 35.34 +7.06 28.11 + 8.66 1.48 +0.86 17.92 +7.77 9.76 + 2.86
N 63.92 +11.48 38.50 = 7.40 24.42 +12.04 2.28 +1.76" 20.59 + 10.06 8.81 £ 1.58"
X HRZH (n=33)
AH 65.94 + 6.84 34.18 +8.11 29.06 + 6.44 1.14 £ 0.53 17.67 + 8.03 10.11 +2.81
N 64.94 + 10.28 33.63 +11.54 27.73 + 8.23 1.39+0.78 20.04 + 10.69 9.51 +1.67
ERHT A, P <0.05,"P<0.01.
TAP-1 TAP-2 HLA- 1
15007 32.4% 1500 43.8% 15007 27.9%
= 1 000 1000
+—
500 500
0 0
0 100 100 10 10 0 100 100 10 10 0 100 100 10 10
15004 94.4% 1500 97.3% 1 500 54.0%
= 1 0001 1000
5 ]
500+ 500
0 - 0
0 100 100 10 10 0 100 10° 10* 10° 0 100 10° 10* 10°
E1 w4 #T B oRi&$A4E (LBP) f Lb X3 B8 48 (PBS ) Hep3B AT AR HLA- I \TAP-1.TAP2 RiEH S
Figure 1 Flow cytometry analysis showed that the expressions of HLA- I , TAP-1,and TAP-2 increased in Hep3B cells in
the lobaplatin group
%420 (pmol/L) ﬂjgﬂ 2.5 ﬂg 2.5 L
AL 8 8 16 16 & 20 20
PD-LT 55 S s s s 8 1050 kDa 3% 1.5 _;% 1.5
-
GAPDH s e e s s 37LDs i |0 Z 10
=05 Eos
T =
£ 00 2 0.0
xRl 8 16 =7 wmam 8 16
%428 (mol/L) B4 (pumol/L)

PILL S, P < 0.05,"P < 0.01(n=3),
El2 Western blot,RT-qPCR#&ifll A< [E] 7 K i $H XS Hep3B 4l PD-L1 R X #AT
Figure 2 Effects of different concentrations of lobaplatin on the expression of PD-L1 in Hep3B detected by Western blot
and RT-qPCR

4) o ULHT AKT 8 n] BE S 5 842 9 BFO0S I8 200 i
PD-L1 F3R 5200 o

M ARJE R R R EURE RI A RBUR . 3A
7 P BT ARG U DIBR AR T REAE ) JRiH
fill 'TACE JBUHA YT A L2 BR YT (RGAST T
FLRYT IRBEIRTTAF ), IR L GEAL 7 A I R A
P—EIr R AR B PR A PR BRI R W

3 % i

JF A DR R s e PS03 W DR X L 1 22 R
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Hep3B SMMC-7721 HepG2
4'\)&‘6?& Ra‘?g% 4\)&& k&% 3\)&?& R{\‘?@Q\
pD-LI [ “=ss B 0-50kDa
AKT s— — - s D2
p-AKT === T e e 00 kDa
GAPDH e s s s = —— 37 kDa
o 20 25 XAl
o1 & 20 -
" 2
% 10 = 1.5
I T 1.0
8 0.5 bl
; ¥ 0.5
<00 00
T Ve X G
‘(\eﬂ’ ()f\ \xeﬂ’ Y\e\’ ()f\ \xeﬂ’
o o

P, P < 0.05,"P <0.01(n=3).
E3 Western blot #&illl Hep3B . HepG2.SMMC-7721 4} L& 4$8 (16 pumol/L ) b3 24 h /5 PD-L1.AKT.p-AKT FKix &R
Figure 3 Effects of lobaplatin on expression of PD-L1, p-AKT and AKT in Hep3B, HepG2, SMMC-7721 cells detected by

Western blot

Hep3B
SHRZL AN AKTHMHRIFIZH

PD-L1 [ - S 4050 kDa

GAPDH W S — 37 kD

8 2.5
P
# 2.0
JY

=15
=

d19
L
=05
£ 0.0
Q_‘ . T T T
XPHRZH IREAZH AKT IR ZH

P LL#E, P < 0.05,P < 0.01(n=3),

4 Western blot il Hep3B A A& $H2H AKT #2250
XFER4H PD-L1 FiE B

Effects of lobaplatin and AKT - inhibitor
(MK2206) on the expression of PD - L1 in

Hep3B cells detected by Western blot

E WA DI Re R A R B % . Hodge 5575 W4
B TR SR RS Sk SR TR S AN i
PRI 250 0] LA 1 PR R g ik, A
A S HLAR BT MRE fa s o (H AT iz 25 %) i
P G PR BT SE R AT 5 0 AT e, PRIt FRA T3 1
— TG HE PRI PRI FE , 38 1 78 JF98 U0 5 AR v s
TV, X LT AR TG B T T A4 R AR AL IR 5T
BRI RER R o AIF9E & B 2 1% 40
I IR 1 i ) IR SR A RS CD4°T 4 .CD4"/CD8”
LU A A S T 55, Treg 40HE T V8, ULHA IS 40 RERS IR = AL
IRANAR S RETIRE , IR AR Treg ZHHL KX TR G

ok k

—_—

Figure 4

REDRIR . FATTE— 2D AE RSN I0 TP R I A TR
YRR RZ AR R R AR, it =X A &
PRI A b sk AL HLA- T " TAP-1.TAP-2 5%
IRTF T, $R VA I AT B S S R e, AT
AT BENISR LA G2 , 31X 5 SERTAHOCHIFSE —2L,

IEAERFSE & B, PD-1/PD-L1 25 5 28 A6 25 s 41 1)
FVRT AR e gg i b bk AH DGR A%, 5 A Eh b
JeE HE | E SR ZIR T S M R VR T rh U
WA . Fournel % () — I 58 b, AR /N0 A il
S BB A S UM 25 R YT ) MR L2
) PD-L1 FRak W 757, Bifi 5 1 sl 52 30 e AR
BI85 P AH DI A S e Ao A A B3], 55 2 AR
25 \PD-L1 HuyuAH bb, 77 AR B B g B[R] AR L 78
5 38 iR S O R e v B AT e R
XA AR R T B AL T L e

P FRATTFIE T 8B R 40 PD-L1 3k 11
S, FEREI T T BE S S AR A A OGS . 45
JR, % EA KL Hep3B .SMMC-7721  HepG2 JiT
JEE M) , 18 i Western blot RT-qPCR KM A P 1%
FALEEH PD-T1 38 B W 3N, IESE TSRS A
SR AN M PD-L1 k38 5, X S5 H128 25 W1 HiAth
Jiepgga o AR A — 30 TR RG I T AKCT 38 5 X6 X
—VEFHRISE I, & RIS AL (16 umol/L) 5 %} BE 25 AH
e, AKT JCHH 7284k, p-AKT . PD-L1 FEih58 &5, InA
AKT BHIBr 7] MK2206 J5 , PD-L1 2835 F [, MM TESE
T AKT 38 %2 5% 8175 5 9 40 il PD-L1 %3k .
AR S UE S DN TR A B R T < I 40 T e
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ThED BT & -y NS PD-L1 ki m
IR BFgE 8 1 8 PD-L1 BT e s g o
FARE -GN CDS TN T (HHR T 2k —
B SR IE

25 TR AR STtk 0 T AT DA o S R
PR o , T B gk 9 R A e s S 4
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VEFFIER A PD-11 63k, oMLK rT REYS I AKT 55
W AISEAE AN RSN 258 & PD-L1
PER A SRR YT R PR T AT R
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