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Strategies for screening protective viral antigens and their
applications in the development of novel vaccines

ZHONG Dailang, WANG Tao, LUO Rui, Qiu Hua-Ji, SUN Yuan

State Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research Institute, Chinese Academy of
Agricultural Sciences, Harbin 150069, Heilongjiang, China

Abstract: With the development of vaccine research and development technologies, novel vaccines
have been widely used in the prevention of various infectious diseases. Due to the excellent safety, novel
vaccines have unique advantages in the application of vaccines against virulent pathogens. The major
premise of developing novel vaccines is to screen protective antigens. With the development of various
omics research, cutting-edge bioinformatics tools for eukaryotes have been well developed, while the
much simpler structure of viruses compared with eukaryotic cells corresponds to relatively simple
research methods. Strategies for screening protective antigens need to combine the advantages of both
bioinformatics methods and traditional molecular biology methods. In this review, the strategies for
screening virus protective antigens were discussed from the perspective of host and virus, and a series of
bioinformatics tools developed based on eukaryotic cells that may be used for screening protective
antigens were listed. This review also summarized the cases of using protective antigens to design novel
vaccines, in order to better understand the strategies for screening virus protective antigens and facilitate

the research and development of novel vaccines.

Keywords: protective antigens; screening strategies; novel vaccines
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o 25 108 DR 4P PE BT i 2 1 9 B B A TR &
BERGIG , BEEXT ASFV 5 bk A Mo 2 i — 2
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— A, RIFE LR AP PRSI B R 07 % ok
ZHT, BT RO A AT SE, K2R e BE
P PR AP T S — R B e 1 AR SR 3k, HE
TR MARE W PR RO B PEAR P R, S F T fR 4
PEDU IR A0 38 o B X 38 TR o 2 RO 2R 1
(GP) FIRZEE T (NP) it i 5 247 1
REAE XTI BRLUANAE N RAC R4t 100% R4, %95

x1 RiFEREH

Table 1  Applications of protective antigens

B HATE gl T 1 i AR,
3.3 ZEREE

DNA ¥ 1 52 A8 5 >k 15 LA SURE Ay 28 4 ok
FOREEUR, i PR A — 5 0 A% A
BIF FRIE, POARIE/KER R kSRR B
% (1 4), DNA ZE A —A F B H B
[Fi) FsF 375 3 PRV G R A 2T, PR eT LA
TFHomRRE Y, BB T HREgE, %k
T AE A A PRAFFE , DNA S0 R B T4
R i, T A A e = A e, A
I BEE R R R KR, BRI R T
2 P4 R DNA B2/ A 87k JUHR R
AR N T ARG B, 1S DNA SR A
RPEIS DL B 4 5 . DNA S st 500k i
HE— m AT SRR ORI 0 i I R A i, Gk
SRR, DASAER e . 752 e i) —
AN ] BB S ) DNA Bk 5 A s R4, B
Hi, W B 5 22 HI G B 2 A R b s
FER e sh ), BN R B AN (L B 5 44 i
G, R AHFEN, AL
REME Al e DNA Vi JC ik A 40 i -5 30 4
PESFPEAR T I8, J&—Fl Lo e g i) 52 26y 2104
(F 1), 2021 4F, —HL N VGX-3100 AYFEik
HPV 1) E6 1 E7 $LJ %) DNA % 1 76 35 H 58 1
T IO RERT, 1X % DNA B JCit 21
LA VE BT ST AR A BT iR B,

Vaccines Subunit vaccines

Live vector vaccines Nucleic acid vaccines

Form of antigens Proteins/peptides

Delivery system Nanoparticles, VLPs

Direction of optimization
NiV, HeV, RSV, APPV, RV,
HPV, HEV, SARS-CoV-2
[50-52, 54-59, 63]

Diseases

References

Cross-presentation; novel adjuvants

DNA DNA/mRNA

Virus, bacteria, parasite vectors Liposomes

Vector modification

ASFYV, Ebola virus,
SARS-CoV-2

[44, 65-66, 68, 82]

Antigen stability

HIV, HPV, NDV, CIAYV,
SARS-CoV-2

[9, 72-73,79-80]

http://journals.im.ac.cn/cjben



U BRI R T S H R EL AR R SO R RO

Moderna (mRNA-1273)

Lipid nanoparticle

., Antigen sequence ..
5G —PPP AAA-3
l J

mRNA

Platform: LNP-encapsulated mRNA
encoding S protein.

Inovio Pharma (INO-4800)

Antigen sequence

'

S protein

Electroporation
System

-y DNA
03:‘-1___ plasmid

&S

Platform: Electroporation of DNA plasmid
encoding S protein.

4 SARS-CoV-2 i DNA /5 #1 mRNA E# T4 (K H Savina Z™)
Figure 4 DNA vaccine and mRNA vaccine platform for SARS-CoV-2 (adapted from Savina et al™®*).

—E LRI mRNA S 7 0 1 10) 38T e
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7174 (& 4), mRNA ST 5 DNA REfth 2%
IR, g ARS8 Trm (3% 1), B,
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RNA F) e RAEGRe 2 R, 3 Fh G sl B4 A
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