Journal of China Pharmaceutical University 2024, 55(1): 115 - 126 115

B E
EIKEEAELZMIRMEE

o &, MWK, THE
([ B Pl B = 2 A 2=t 5 or, LB 650118)

H E RERAHARAERRORAYMALNLTABMRENER LR E, B Al S5 SR AR Fm Rk
REEeFH, A BRRAELLE (COVID-19) FHE 2k, Bk A 40378 95 W L ah 3 KSE 2 95 G HF L Kok 3 AF T B4kt
J, vA mRNA # AR AR EMF ARG HAZERA —FH LR G AL F Ko A IFTEF R0 R B G AL ST 4
AR, GRTATRARRKT SHEL ARG F RO REHF LR, FREDT RRBEGIL Rk, AR GATE THRE2E
Fe g,
KR R RGHARTF G AR RS EEEY S
FESES RIS6  XERERD A XEHS  1000-5048(2024)01-0115-12

doi: 10.11665/j.issn.1000-5048.2023121601

SIRAAR L&, MR, EM4A. 2B GHLIRAEE [J]. 7B A K F 5k, 2024,55(1): 115 - 126.

Cite this article as: MA Lei, YANG Zhaoqing, WANG Youchun. Progress and prospect of global vaccine research and development[J]. J
China Pharm Univ, 2024, 55(1): 115 — 126.

Progress and prospect of global vaccine research and development
MA Lei, YANG Zhaoging, WANG Youchun
Institute of Medical Biology, Chinese Academy of Medical Sciences, Kunming 650118, China

Abstract The emerging infectious diseases have become an important risk factor affecting human public health.
Vaccination remains the most critical approach to the prevention and control of such diseases. Since the outbreak
of the COVID-19 epidemic, lots of transformational basic innovative vaccine technologies and strategies have
been developed. The third-generation vaccine technology represented by mRNA vaccine has gradually become a
new approach to the research and development of vaccines. This paper introduces the characteristics of different
vaccine technologies in recent years, and summarizes the latest research progress in current vaccine products
based on different platforms, so as to provide experience and reference for future research and development of
vaccines.
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11A. 12F. 15B. 22F Hl 33F*, VAX-24 1k
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REPL T A2 55 RSV 855 Y% (ERD) . H
T, 5 22 T ookl 2 5 28 1 ) e 0F ATl DRI 56 B Bt
v bR 19 & MedImmune /A 7 [ MEDI-559
5 K i 8O A& JL 5 A 58 r (NIAID) 9 RSV276
(M2-2 JEFE ), B85 T 1T b Wi IR 5,
R R A NS e JEES ™, Moderna 23
F] Y mRNA 51 (mRNA-1345) 78 R 36
B KT 80% LR VER S, 3545 T FDA f 58
PRSP ILE™, BT, JE 1% 5 40K 1 Bavarian
Nordic 237 MVA- RSV B EA T MG R, 1X
Tl 328 VT A 2 A 0% () 75 3 AR VR0 9 928 N 4 it f7
PE, T HL AT DU FH AR AR B 1) G RIBEAE 5
GRERCR ™,

2.7 HPV %
H AT ARAE ) HPV BERAT 3 Fh, L8 5 X ol
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B LG HPV 2888 (16 1 18 AY) By M i, 1
X 4 F HPV (6, 11, 16, 18 %) B TUH £ 1, A%t %t 9
Fh HPV (6, 11, 16, 18, 31, 33, 45, 52, 58 ) [l LM
Bio IXSLEEHRELT HPV L1 ARSI {41250
) B RE UK (virus-like particle, VLP), RiA RS
— MR RS BRI R G MR R RS,
eI LAERAR ) ] AS04 Ry 3 IE4ER, Bl 45k A
Wy & J, R HPV L1 & (09748 5 TRk
B — MR BT, B80T B 0 TR o v
AR JrPE, 18 P T A SRR . i, R
W&+ —0 HPV B2 E N IL L ERE
Hrijgs s, bt 75 HPV 16 %I L1 & 1 Bl AL
bR R SR, T IR AL VLP I T =i
1 59 R 68 HY), MIATHR T RE B A LR

IRYTME HPV B2 7 10, £ X4 228 G% HPV (1)
AN, 3 R S R GEE B HPV IR 4N, By
b9 R A8 FUEARE (1) 2 e o R MR A s =
FAFEELT HPV E6 Hl E7 85 098 IRy . s
7. DNA BEHT . RNA i R0 | s iz
BAE, H AT 28000 Tl AR5 o B,
2.8 MIEIE G

Sk H EE At T B 1% v A 3
SR P 22 AR I ALE H (MVA-BN), H A FfRFR
J&E 52 R T (LC16) AN S5 [ L 20 1) 2 il 260 32
T (ACAM2000) . 33 SEP 1 R A 56 T V80 B 15 9k 2
(I RAEFERT, WHO [l BRPERFSY R, RAESE R
X} g 157 A b i5 85%, #E 2023 4F 8 H
7 H, b TF G R ET BB R B 31 3L, b TG RAF 5T
[ 62 T, 3= BL1Y Bl Py 1EHY Ry £ & A Fll BALB/c /)
BN, v R A P Ak TS T R,
F BT 2 TR Ay S ol R TR A e D T 2 v B A
& mRNA £, Horr, i EZE R EA YA
Wy il ity BAE T R P L T 9 4 o v O G VR R
(4 A2 i Bl B U 3, 21 2023 48 7 H 13 H 3R
] 5 245 it W B B R0 245 o A U v 1 X2 LI R
TR G IBE RS T RACE W R SERG L, @
T B TR LR, NIRRT 1 A A DGR IR, I
MR TR A 2e 4tk . mRNA BR J7 T, el i
Z& WU A BA B & T 5 Flt mRNA 51, 43 51 4
i 5 Fpf 55 H1 )5 : MIR, ESL. A29L. A35R. B6R,
HEMET 4 R 2N mRNA 21, K4
A mRNA FEH 55/ N R, BIREF 5 R
BT TN A i o 25

3 FERERREEFAREARE

A G 1) JE 1 2 L B S M N\ et S il
RS PA RGN, WA T b7 e A
(CEPD) IFFWRAMES) “ H HRERTTR . IOl A AR
THRI” S A BRI 2 3 A5 — e i (R BT 9%
Joa X7 RPE ) WS B4 45 78 100 d PN, DAV BT &
R RAG YR B 2 AR KA T, WAt 22 100 d
(4 B BB LS SO RAT 190 SRR gl ol vl 4 . LS
B AR B AR, S 2R R A R B BEAR AL
B M 2, B S AT PEA, B SR e 1 4 A
R M o o el 8 v 2 A S DIORe e B 32 A 1y
B, AUNAE 326 d A SR 2 B TRl S0 e i) 5
A, B e 3 ) b R T R AL
(prototypic vaccine) Y HZAEH, BTHA TAEGLFEXS P
ol 1907 568 8 D) AH DG 1) e IR B SARS HT MERS %
2RI . A A 1 3 1 -
B 317 0F R e X T I, SRR AT R iy T
P BR BATECAE 7 A5 TAE . B, B
E T e 22 K 22 A 92 B 2 R ok AR i 7 L 2
R BT, R E TR R A QTR
B BN 55 B 20K 2 M E P AR R R R S
B 0 B [, b %o O e [ Rt B S 22 55 k25 11
e HoA L0 S S
3.1 AIFE G R

JEPEETE I, FRAL AP B T A R W I 7E 19
SR G e A B IR BT R R A
VT AP N SN | A U, I R G b A [
TR S, BEA SN i | SN KT
LA EEY A . N T RS KBRS U N
KR, FEM FRNEAE G — Y s TRl AR 22
P2 SRl 5087, B an A CRISPR-Cas9 R4t
g e ERE R i 7 s PR 2 ) 3 A RE R
CRISPR-Cas9 F ¢ i 5 A P 4 i o 75 50 2 Bk 1 119
TG 8-DR, hpJe AR IR B AT i) B
JET; A A CRISPR-Cas9 R 4 ik 5 11K 7, I8
SEUREL R A B 25 5 R R 5 T MG et R
ERIFTESER AL, LU 2 M & 5 s 41
HAECY, Bl Lutz S0 2 T —Fp 3k Fom fh 2
) ALk, %7 8 Monte Carlo tree ## R 7E
FEARIRAG FNEE 2 DI RE L R A 1T 5 R AT R A BT 4
SERGURIEATRAE . TR S, G RIE 40
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KALFIEE B2 — iR, 5IFERIRI IR, A
HIZI7T 98 8 ik it 17 2 R e 2 (HA)
FIRAE T RC 11 FI RC_I 2, 45 SRR 0% )7 fE
WA B B S5 M NI RE A 4K KL . Naveed
GO WIIEAT T — s A TR BB A X AR A
CRIAEREE T TS, SR T 2 R0 M 451
i+, fu4% Panton-Valentine FI4AME % LukS-PV EFH{E
PRV R E 22 007, LA S5 TLR-9 il TLR-5 SZRHY
SO M EAEFH PR, X 2eF 78 20 T N T3 R
RUPE P A AR AE AR B i 58 vh BT B 5

S, T A BRI A R U, E PR A 1E S5 1E B
SR N B, P WA SOV R R N e,
PE T BT AR A A SAE R RN 2 A RO X 3 &
R RAGYLIR I S
3.2 BIFEY T &AM E

95 75 2R A 1 N mRINA P38 1 25 3 80 AR
BIERETE A A G & J2 Tk . B mRNA £
VN S 1B B B 3L I W N G
YRR BEVE 7 AR — N AR AR R T S, 1R
FE T P R E LR T 5 IS, T LUl mRNA )
FEHNRE TR SEIBTIE A N ZRak, ANCHE A AR 2 i
YE R Be I Az 7= W ALAS , 38 0] DUAR 35 Bt J 3 (A 9 AR
b, P AT AR A B 9 mRNA JP 31, 6 T
G Re Wi & b T I A e e, B A alifk
S0 et B, B AT LAAE B SR Ak 29 SR )
AR FAEE “— B AR gl ] LB Sk, MY
B M E AR, L4t . mRNA £ RTE
COVID-19 £ f i & rh HAS T B KRB, i8Ry
PSR TNES J7 ff JHL BAy S 2 17 s A g 2 1T L 2
—, RTINS 15 B AR B
ISR A SR JF T FF R B AL s % R 40
o 4 B RS A 7 T2 DL R A B B R R A SR
IR AR BT B IR B S5, (A5 R B R X8
BRI RE

BN R AR IRV 19 4 s R AL Y,
X 3 AR R (A8 R v R, 7 i R Sy A
TR R 2H B PRV L R R A L B A 7
FB % R G0 E B AT 5 104t 45, X &4
RE T AT HTIEAR . W RS QTR i, e S
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DR 25 75 T B PR 3R, AN DRAIE A 35k, TR 75
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