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Abstract Several programmed cell death protein 1 (PD-1) or its ligand (PD-L1) immune checkpoint blocking
antibodies are available for clinical treatment, but only some patients show clinical response, so an alternative
strategy for tumor immunotherapy is needed. A therapeutic tumor vaccine targeting PD-L1 is a meaningful
attempt. In this study, we designed an epitope peptide vaccine targeting PD-L1, and then screened the immuno-
genic PD-L1 epitope peptide based on the humanized immune system (HIS) mouse model and further investigated
its anti-tumor activity. The results show that the designed and screened PD-L1-B1 epitope peptide vaccine not only
successfully induced PD-L1-specific humoral and cellular immunity, but also exhibit anti-tumor activity. In addi-
tion, immunotherapy increased T-lymphocyte infiltration of tumors and reshaped the tumor immunosuppressive
microenvironment. In conclusion, PD-L.1-B1 epitope peptide vaccine exhibits potent anti-tumor activity and may
be an effective alternative immunotherapeutic strategy for patients insensitive to PD-1/PD-L1 blockade.
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FEHILE 1,

3.2 A T HIS > R4 PD-L1 &AL AK 69 4R % %, 9%
E

T AN PD-L1-B A K i) G i T, e vk
o %8 J5 56 7. 14,21, 24 K 1% HIS /) UL 3 , £
ELISA 32K 0470 4435 132 56 F B & 57 K 11 B 13 Ik
RN 1-A R, N5 14 KIFIR , PD-L1-B1 &AL
JRIE S A T AR T R IR A A 2 M 25 S5
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Table 1 Amino acid sequence of hPD-L1 epitope peptides

Name Epitope peptide
PD-L1-T1 KQLDLAALIVYWEMEDKNIIQF-SLVR-LRMK-AKFVAAWTLK{L-4-NO,-Phe}AA
PD-L1-T2 SSYRQRARLLKDQLSL-SLVR-LRMK- AKFVAAWTLK{L-4-NO,-Phe}AA
PD-L1-T3 KREEKLFNVTSTLRI-SLVR-LRMK-AKFVAAWTLK({L-4-NO,-Phe}AA
PD-L1-T4 RITVKVNAPYNKINQRI-SLVR-LRMK-AKFVAAWTLK{L-4-NO,-PheJAA
PD-L1-B1 FVHGEEDLKVQHSSYRQRARLLKDQLSLG-LRMK- AKFVAAWTLK{L-4-NO,-Phe}AA
PD-L1-B2 YNKINQRILVVDP-LRMK-AKFVAAWTLK{L-4-NO,-Phe}AA

H T BAEYE SR B PD-L1-B1 HLRRE TS A4
MR I KA PD-L1 2455 R I 40 M A
o BePE PD-L1 PFHE I8 40 M A ¥ 40 i (A 2 561k
2N A375 i 20 M A /N B B16F 10 g 4 ) L
A HIS/NRUMEVE R —$T, SR 5 I A EhRiE T
NG —Hrib ki . 25 R an &l 1-B frs , 5 X} IR

ZHAA G, 3T B 3% PD-L1-B 2 {57 ik, PD-L1-B1
LIS T PD-L1 RS PR, IfFfig 5 A PD-L1
PHEF B AL A375 456 o WF9Ei8 &3S LA PD-
L1 BHM: 235 40 i B16F10 S #0411 A, HIS /)N B 1L
1 PD-L1 R HEPUR R R BR S 45 5 /N U B16F 10
A 23509 PD-L1 EH (K 1-C)

A B ns C ns
1.0 10 000 - —_ 30 000~ *
L ——|
0.8 8000
20 000
2 0.6 ns . 6000 - ~
E * E
‘E' n [ .
0.4 s 4000 10000
r
0.2 . 2000
0- 0- 0
7 14 21 24 & > P &P > P
od & W > & > >
&P &P

El Vehicle, B8 PD-L1-B1; E= PD-L1-B2

Figure 1 Immunogenicity of PD-L1-B epitope peptide and cross-reactivity of the PD-L1-B1 antiserum to native PD-L1 (¥ + s, n = 3)

A: Antibody titers produced after immunization of mice with PD-L1-B epitope peptide vaccine; B: Binding of PD-L1-B1 antiserum to human A375;

C: Binding of PD-L1-B1 antiserum to mouse B16F10

P < 0. 05; ns:Not significant

3.3 AT HIS > Z A& PD-L1 &A% Bk 49 4m e e, 9%
o

JF 40 53 & B, S 9152+ 1 PD-L1-T2 R fif
JRAL % F PD-L1-B1 F A7 ik o B T % iE PD-L1-
B1 H () T2 e o7 K2 75 BE WS 175 T HH 1 X T2 i/ ik
B K A S T 4 D, % HITS /)N BRL#E 4T PD-L1-B1 %%
A BRPE B g% . Bl S AE TFN-y EliSpot S256 1, 5%
T2 Jact JOA SR 5% G P 9 B8 A4t , &5 SR AN I 2 BT o SR
FHBCXT T #G56 , In A T2 BRI |, 350 250 850 25 1
i, X 228 PD-L1-B1 BE P 9 T2 BRAE A 2075 K
SR T 41
3.4 PD-L1-B1 &A%k J% ¥ 64 FL I 95 76 PR

I TR P9 922 D M 6 S 56 9 36 I 3 4E T PD-
L1 07 IR G2 Jii | & 30 PD-L1-B1 7 K9

51 PD-L1 R MBI (L RESS & A PD-L1, i
it 5 B PD-L1 254, WA PD-L1-B1 iR (U5 T — 4>
U0 UEA o B8 JFE ) CTL v Bk PD-L1-T2, [H it %k
$EPD-L1-B1 A7 K, i — 255858 Hpo i 16 4% .
T VA PD-L1-B1 3R A JIk 0% 410 98 1% %, 7
BALB/c /N AR H22 1T 9 Je R RS RERIAR AL 41
JEZE AN 3-A,3-B R, AHAS T 76 B4, PD-
L1-B1 A7 Bk 2 30 7 I i A= [ (757.3 +
376.2)mm* vs(1 978 = 1 026)mm*, P < 0.01) ], 3
HAWERCR A PD-L1 W 2. it —20F
i PD-L1-B1 & IKIG P S2 80, 70 8 TIRIT IR
P49 /0 UL I8 T 4, B 638 2o IFN-y Elispot WAk
T4 ALK B AR ) TEN =y 143006 7K P, R I 38 1 37
T2 LA AN 1 45 2 ML Ik L 4 A P 400 A RS 05
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Figure 2 [FN-y EliSpot responses against T2 epitope peptide in PD-L1-B1 (x + s, n = 6)
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Figure 3  Anti-tumor activity of PD-L1-B1 epitope peptide vaccine

A: Tumor volume growth curve in mice after vaccine immunization (¥ + s, n = 8-10); B: Tumor size in mice executed after vaccine treatment (¥ + s, n =
6); C: IFN-vy secretion levels in 5 X 10° spleen lymphocytes (¥ = s, n = 6); D: In vitro killing toxicity of splenic lymphocytes after immunization (¥ +s,
n=06)

P <0.05,"P<0.01,""P<0.001,""P <0.000 1
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Figure 4 Detection of tumor-infiltrating lymphocytes in mouse tumor tissues (¥ + s, n = 6)

A: Proportion of infiltrating CD45" cells in tumor tissue after immunization; B: Proportion of CD3" T cells to CD45" cells in tumors after immunization;

C: Proportion of CD4" T cells and CD8" T cells to CD3" T cells in tumors after immunization

"P<0.05, "P<0.01,”"P<0.001, P <0.000 1
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Figure 5 Detection of relevant proteins relative expression levels in tumor tissues by qRT-PCR (x + s5,n =5)

A: mRNA transcript levels of PD-L1; B: mRNA transcript levels of IFN-vy; C: mRNA transcript levels of TNF-a; D: mRNA transcript levels of 11.-2;

E: mRNA transcript levels of IL-10
'P<0.05,"P<0.01,"P<0.001
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