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Abstract In order to explore the effect and its mechanism of paeoniflorin on PD-L1, a PD-L1 high expression
cell model was established in interferon gamma ( IFN-y) -induced HepG2 cells. The cytotoxicity of paeoniflorin
was detected by MTT assay. Flow cytometry, ELISA and RT-PCR were performed to detect protein and mRNA
levels of PD-LI regulated by paeoniflorin. In HepG2 cells and Jurkat T cell co-culture system, the expression of 1L-
2 was detected by ELISA. Besides, T cell proliferation was evaluated by CCK-8 method, and the protein expression
levels of PD-LI1, JAK and STAT3 after drug treatment were determined by Western blot. These results indicated that
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paeoniflorin could significantly down-regulate the levels of PD-L1 protein and mRNA. In addition, it increased the

number of T cells and the concentration of IL-2 in the co-culture system. Furthermore, paeoniflorin could signifi-

cantly inhibit the protein expression of JAK and STAT3. Au the above experimental data indicated that paeoniflorin
could down-regulate the expression of PD-LI, and its mechanism might be related to the JAK/STAT3 pathway.

Key words paeoniflorin; PD-LI; tumor immune escape; immune checkpoint
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Table 1 Primer sequence for real-time PCR assay

Gene Primer sequence
PD-L1 Forward 5'-GGTGCCGACTACAAGCGAAT-3'
Reverse 5'-AGCCCTCAGCCTGACATGTC-3’
Forward 5'-ACAACTTTGGTATCGTGGAAGG-3’
Reverse 5'-GCCATCACGCCACAGTTTC-3'

GAPDH
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MR —$0 (1:400) 100 pL FHEF,HH 1 h
Jei, B0 LW, A PBS I VEPTIR f5 , I A
FH0. 1% BSA # Ry —Hr(1:800) 100 pL HHik
77 40 min J5, B0k LW, WA PBS i
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Figure 1  Effect of IFN-y on PD-LI expression in HepG2 cells. HepG2
cells were treated with different concentration of IFN-vy for 24 h, and
then PD-L1 was measured by ELISA (x +s,n=4)

*P<0.05," " " P<0.001 vs control group
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50

PD-L1 mRNA/
(fold of control group)

Control 10 20 30
¢(IFN-y)/(ng/mL)

Figure 2 Effect of IFN-y on PD-L1 mRNA expression of HepG2
cells. HepG2 cells were treated with different concentration of IFN-y for

24 h,and then PD-L1 was measured by qPCR (x £s,n=3)
*** P <0.001 vs control group
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A B
Rl  8.89 Rl 60.16
10° 10' 10° 10° 10" 10° 10" 10° 10° 10*
Green Fluorescence (GRN-HLog) Green Fluorescence (GRN-HLog)
C
Rl 103.23 Rl  137.25
10° 10' 10° 10° 10 10° 10" 10° 10° 10*

Green Fluorescence (GRN-HLog) Green Fluorescence (GRN-HLog)

Figure 3 Effect of IFN-y on PD-LI protein expression of HepG2 cells. HepG2 cells were treated with different concentration of IFN-y for 24 h,and
then PD-L1 was measured by flow cytometry
A ; Control group;B:HepG2 cell treated with 10 ng/mL IFN-v;C:HepG2 cell treated with 20 ng/mL IFN-y;D:HepG2 cell treated with 30 ng/mL IFN-y

150

1001

L[]

==
*

Control 5 10 20 40
c(Paeoniflorin)/(umol/L)

Cell viability/(% of control)

Figure 4 Effect of paeoniflorin on cell viability of HepG2 cells. HepG2 cells were treated with different concentration of paeoniflorin for 24 h,and then
cell viability was measured by MTT assay (x +s,n=8)
* P <0.05 vs control group

A B
Rl 873 ‘ RI  127.58 } Rl 73.02 .
10° 10' 10° 10’ 10" 10’ 10' 107 10’ 10 10 10' 107 10’ 10*
Green Fluorescence (GRN-HLog) Green Fluorescence (GRN-HLog) Green Fluorescence (GRN-HLog)

Figure 5 Effect of IFN-y on PD-L1 protein expression of HepG2 cells. HepG2 cells were treated with different concentration of IFN-y for 24 h, and
then PD-L1 was measured by flow cytometry

A'; Control group;B:HepG2 cell treated with 30 ng/mL IFN-v; C:HepG2 cell treated with 20 pwmol/L paeoniflorin in the absence or presence of 30 ng/
mL IFN-y for 24 h
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PD-L1 protein/total protein/E-7
S~

Control Model  Paeoniflorin

Figure 6  Effect of paeoniflorin on PD-LI expression of HepG2
cells. HepG2 cells were treated with different concentration of IFN-vy for
24 h,and then PD-LI concentration was measured by ELISA (x £s,n =
4)

#p <0.01 vs control group; * P <0.05 vs model group
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Figure 7  Effect of paconiflorin on PD-L1 mRNA expression of HepG2
cells. HepG2 cells were treated with 20 pmol/L paeoniflorin in the ab-
sence or presence of 30 ng/mlL IFN-y for 24 h,and then PD-LI mRNA
was measured by RT-PCR (& £5,n=3)
#4P <0.001 vs control group; * * P <0.01 vs model group
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Figure 8 Effect of paeoniflorin on cell viability of Jurkat cells in co-
culture system with HepG2 cells. HepG2 cells were treated with different
concentration of IFN-y for 24 h,and then the cell viability of Jurkat cells
was measured by CCK-8 assay (x +5,n=8)

##p <0.001 s control group; * * * P <0. 001 vs model group

500 1
400 4
300 1

2001
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1001

0-

Control Model Paeoniflorin

Figure 9 Effect of paeoniflorin on IL-2 secretion of Jurkat cells in co-
culture system with HepG2 cells. HepG2 cells were treated with different
concentration of IFN-y for 24 h,and then IL-2 concentration was meas-
ured in cell-free supernatants using an ELISA kit (x +s,n=4)

#P <0.01 vs control group; * P <0.05 vs model group
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Figure 10 Effect of paeoniflorin on protein expression of JAK and STAT3 in HepG2 cells. Protein levels of PD-L1, JAK, p-JAK, STAT3, p-STAT3
were measured by Western blot in HepG2 cells treated with 20 wmol/L paeoniflorin with or without IFN-vy in the absence or presence of JAK inhibitor

INCB (A-D) (x+s,n=3)
##p <0.001 vs control group; * * * P <0. 001 vs model group
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