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Lenalidomide Inhibits the PD1/PD-L1 Signal to Regulate the Immune Killing Effect of Lymphocyte on
HepG2

RUAN Shuiliang, HAN Chenyang, GUAN Qiaobing*(The Second Hospital of Jiaxing, Jiaxing 314001, China)

ABSTRACT: OBJECTIVE To investigate the inhibitory effect of lenalidomide on PD1/PD-L1 to enhance lymphocyte killing
effect of HepG2. METHODS Human lymphocytes were co-cultured with HepG2, flow cytometry was used to detect the
apoptosis of HepG2, CCK-8 detected HepG2 activity, Western blot was used to detect PD-L1/PD-1 expression. The expression of
IL-2, IL-12 and TNF-o was detected by Elisa method. To construct mouse model of HepG2, after lenalidomide intervention,
calculated the tumor inhibition rate, Western blot was used to detect the expression of PD-1 and PD-L1 in mouse carcinoma,
qPCR was used to detect the mRNA expression of IL-2, IL-12 and TNF-a in cancer tissues. RESULTS Lenalidomide could
increase the ability of lymphocytes to kill HepG2, HepG2 apoptosis rate was significantly increased, PD-1 and PD-L1 expression
decreased, IL-2, IL-12 and TNF-o expression were increased. Lenalidomide had a significant tumor inhibitory effect on mice, it
could reduce the expression of PD-1 and PD-L1 in tumor tissue, and increased IL-2, IL-12 and TNF-a mRNA expression.
CONCLUSION The anti-tumor effect of lenalidomide is related to its immune regulation, Lenalidomide can inhibit PD-1 /
PD-L1 to enhance lymphocyte killing of HepG2.

KEY WORDS: lenalidomide; PD1/PD-L1; lymphocytes
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Tab.1 Primer design table
REHELH 5B 73 5°-3 bp

- ACCACAGTCCAT ATCA
GAPDH Trnﬁ CCACAGTCCATGCCATCAC 439
&I\ TCCACCACCCTGTTGCTGTA

L2 1IEM  AACTCACCAGGATGCTCACATTTA 120
) & TCCCTGGGTCTTAAGTGAAAGTTT

L-12 1ElA AACCTCACCTGTACACGCC 120
) S JA) CAAGTCCATGTTTCTTTGCACG

TNF-a 1ElA CCTGTAGCCCACGTCGTAGC 431
S JA) AGCAATGACTCCAAAGTAGACC

1.9 SRil20Hr
SIS HARII L X £ 5 Fon, H SPSS 17.0 #47
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Annexin V-FITC
1 CCK-8 # il HepG2 Hy 407 /7, ¥t R 40 f A A
HepG2 % = (n=5)
SRA LR, VP<0.05.
Fig. 1 CCK-8 detected the cell viability of HepG2, and
flow cytometry detected the apoptosis of HepG2(n=5)
Compared with the control group, "P<0.05.
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Fig. 2 The effect of lenalidomide on the expression of
PD-1/PD-L1(n=3)

Compared with the control group, P<0.05.
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R2 EFHEF IL-2. IL-12. TNF-a KA (n=5)

Tab. 2 The expression of IL-2, IL-12, TNF-a in the
medium(n=5) pg-mL™
45 iMEZ/?l IL-2 IL-12 TNF-a
pmol-L
Xof i 2H - 112.21£1520  25.21+3.52  18.5242.14
S 1 185.21+18.33" 38.52+4.15"  22.34+1.78"
10 215.21+17.62" 55.42+7.14"  28.31x1.52"
15 255.41+18.54" 78.52+6.51"  38.25+2.05"

e SRR, VP<0.05,

Note: Compared with the control group, P<0.05.

2.5 SRR fcxt T ar e /0N BR 4098 A
g, SHARMMERERNGR2E

0.42)g, =& 2H /I BRI R ot 28 (1.35£0.57)g,

rh 7 B A 0N BRI R BN (2.12£0.47) g, KGRI &

/)N BB PR R R 5 R 9 (3.14 £0.70)g . /DN BRATIR R 45

R 3,

T3 RAEREXTHE/N R A IEEMn=10)
Tab. 3 The tumor suppressor rate of lenalidomide in tumor
mice(n=10)

Wil W /mgkg ™! Jil 98 I /g 98 /%
Xt 21 - 3.42+0.42 -
5 3.14+0.70" 8.20
KT i 10 2.12+0.47" 38.01
15 1.35+0.57" 60.52

T SxEAtk, VP<0.05.
Note: Compared with the control group, P<0.05.
2.6 RIS BE RN T A e /N BRMIBE 2 ZA T PD-1 Al
PD-L1 [ iE

FHEC T HEZH, K TS FE i o) ¥ 35 PR ARG e g 2HL 23
' PD-1 1 PD-L1 WKL, HEAEEWER
(P<0.05). 453 LK 3.
2.7 BB LA IL-2. IL-12 A1 TNF-a ) mRNA
wik

L0t AR b, SR TS B i vT DA 2 35 1 fiek g
HLAH TIL-2, TL-12 Al TNF-a %4 (P<0.05), H
FEERIERBE, WK 4,
F4 PEA L E IL-2.IL-12. TNF-a ) mRNA % i (n=3)

Tab. 4 The mRNA expression of IL-2, IL-12 and TNF-a in
tumor tissue(n=3)

2151 F & /mg-kg ™ IL-2 IL-12 TNF-a

Xt 21 - 14124322 2.57+0.14  11.25+1.20
5 18.31+2.54" 3.15+0.20"  16.54+1.52"
KT i 10 243243110 4.23+023"  20.23+1.14"
15 31.5442.15" 5.47+0.18"  27.50+2.11"

e SxtEglE, VP<0.05,
Note: Compared with the control group, P<0.05.
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Fig. 3 the effect of lenalidomide on the expression of
PD-1/PD-L1 in tumor tissue (n=3)
Compared with the control group, P<0.05.
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