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Effects of different immunogenic amino acids in PD-L1 vaccine on the differ-

entiation of T cell subsets

CHEN Hongmei, KANG Yanliang, LIU Li, YAO Wenbing, TIAN Hong’
Jiangsu Key Laboratory of Druggability of Biopharmaceuticals, School of Life Science and Technology, China Pharmaceutical
University, Nanjing 210009, China

Abstract To compare the effects of endogenous 3-nitrotyrosine and non-natural 4-nitrophenylalanine in PD-L1
vaccine on the differentiation of T cell subsets, two immunogenic amino acids were introduced into the same site
of PD-L1 vaccine. Two PD-L1 mutants with 3-nitrotyrosine and 4-nitrophenylalanine were obtained, respectively,
using genetic code expansion technology. Mice were immunized with these two mutants, and their effects on the
differentiation of T cell subsets in spleen were analyzed. The results of flow cytometry showed that the introduc-
tion of 4-nitrophenylalanine in PD-L1 vaccine could promote the polarization of Th1 cells while reducing the pro-
portion of Treg cells; the introduction of 3-nitrotyrosine had no effect on the polarization of Th1 cells, while signifi-
cantly increasing the proportion of Treg and Th17 cells. The introduction of both into PD-L1 vaccine could pro-
mote the response of CD8" T cells in spleen, and the response of PD-L.1 mutant containing 4-nitrophenylalanine
was stronger. In summary, the non-natural 4-nitrophenylalanine is more suitable for the design of tumor vaccines
as compared with endogenous 3-nitrotyrosine.

Key words PD-L1; vaccine; 3-nitrotyrosine; 4-nitrophenylalanine; T cell differentiation

This study was supported by the National Natural Science Foundation of China (No. 81973222, No. 81673343, No. 91753112)

W EE  2020-03-23  BIEEE  Tel:025-83271543  E-mail : tinahew@139. com
E&£TE BRAAAFELFHAA (No. 81573222, No. 81673343, No. 91753112)



350 ‘1’ @ & # X # 2~ #% Journal of China Pharmaceutical University 2020,51(3):349 - 356

51 4%

G IR 2 R — 2R AESE aR 2 K R A
PE I A AR IR G EETR , W HE A N TR i i i
RSN By S MR 1 A TR ) S g
3% A A B B R A E R A U
2 R 1 o e 2 S ) T S 5 s L b
TR S SR 32 B T T R

AT G SR R 14 2 1 5 AT LAAE 2 R
FZAET ARIE A, G B R il A AL 1B 1 5 A
S PR B DDA OC o i, 728 KU 5 R
S R WORN 2R e M £ TR s P g 5 ) 2
ML P C A E U SR IR A
SR A AAB 1 (14 2 1 BT B T TE B0 i S,
e 7K A T R AR AR B 2T R R G, AT
RETEAERF F B P S e i hls s AR . e Ah,
WA TN G 7 5l A 2 4 05 1o S e I
FAEM I AN E A B Ak, DL s H AR 7
(S JE P o A0 Hardy 55778 2004 3-F 3L ik 24
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Figure 2 SDS-PAGE analysis of the expression WT PD-L1 and mutated PD-L1
A: WT PD-L1; B: 3NO,Tyr''PD-L1; C: 4NO,Phe'"PD-L1. M: Marker, 1: Before IPTG induction, 2: After IPTG induction

A
kD

116

66.2
45.0

35.0

25.0

18.4
14.4

B C

116
66.2
45.0
35.0
25.0

18.4
14.4

Figure 3 SDS-PAGE analysis and Western blot identification of WT PD-L1 and mutated PD-L1
(A) WT PD-L1. M: Marker, 1: Purified WT PD-LI; (B) 3NO,Tyr!'PD-L1. M: Marker, 1: Purified 3NO,Tyr'"PD-L1; (C) 4NO,Phe!'PD-L1. M: Marker,

1: Purified 4NO,Phe!'PD-L1
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Figure 4 Immunization of 4NO,Phe!'PD-L1 and 3NO,Tyr''PD-L1I induces polarization of naive CD4*T cells to Th1 cells (x + s, n = 8)
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Figure 5 Effect of 4NO,Phe!'PD-L1 and 3NO,Tyr''PD-L1 immunization on the frequency of Treg cells (¥ + s, n = 8)
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Figure 6 Effect of 4NO,Phe!'PD-L1 and 3NO,Tyr''PD-L1 immunization on the frequency of Th17 cells (¥ + s, n = 8)
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Figure 7  Effect of 4NO,Phe!'PD-L1 and 3NO,Tyr!'PD-LI immunization on the frequency of CD8* T cells (¥ + s, n = 8)
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