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Virus-like particle-based vaccine development using

Escherichia coli expression system

LI Shaowei, XIA Ningshao™

(National Institute of Diagnostics and Vaccine Development in infectious disease, Xiamen University, Xiamen 361102, China )

Abstract:  Virus-like particles (VLPs) are generated by the self-assembly of viral structural protein using
various expression systems. VLPs ensemble native virus particles in morphology and maintain key immune
epitopes as authentic virus. In light of nanometer-sized particles with diameters of 20- 60 nm, VLPs were
shown to be a passport to immune recognition, thus being capable of eliciting strong protective immune
responses. Recombinant VLP-based vaccines have superior safety profiles due to lack of any viral genome.
There are several licensed and highly successful VLP-based vaccines produced using recombinant DNA

Ugis HEA: 2013-12-24
E®WME: R ALRF:IE400H (30925030; 81172885)
*@{E1E&: E-mail: nsxia@xmu.edu.cn


https://core.ac.uk/display/41455034?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

- 14 - CEMTLE) 2014 F 345 1

G

technology, such as recombinant hepatitis B, human papillomavirus and hepatitis E vaccine. E.coli expression
system was well-established in production of biotherapeutics. This production platform for recombinant
VLP-based vaccines has many advantages, such as rapid replication cycle and amenability for scale-up for
commercial scale production. This review outlines the success of hepatitis E and human papillomavirus
vaccines derived from E.coli. We highlight the protein expression, particle assembly, key epitope structure and

clinical trials of these VLP-based vaccines.
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BE AL BRI B T EL IR R AT R A4S . R, X
S il £E 2 X AR AR AN T B R, i R et — B
TE R, AL IX S48 it DAIRGH Y BR 1s, Bepp
E T 2 AR A7 G I B T B AN e AT A T B
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1, ORFLJF4G T-HEVHG 85 56 K 41 (157 i, g
1 693N Z IR 2 Ik, A4 5 &2 R & (1 0
T AR M e, ARG B L B I RN AR 1)
RNA &M (RARp). RNAf#BENE . A AR 22 2
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573-660X 1 f iz AP phAh, EALIER AW
PRI 5T A IORF245 [ 1) Cliig 2/3 1] LA B4 548 1)
FIGARATNE AT, NI LR AT (LR AE K2 5
JEL A N AT AT 2 K], TiTORF2 N 1/33
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£33 000 bp, Zd2 M WiTEAK et i, B a3 %
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IR EEAC SE HE R R 1980%~90% . L2A4K 5 B 1 41
SRR B Y, L1, L24E (1 LAS: A LL g3
SE R B BN, P L2 (4 T LR AR
Kl B, L2288 (AT R AR AL N 41 DNAK 4L
erhRB FEAEMH, HSHTHREBRAE F R
2 A5 B,

F 1 S Sk 8 995 5 (P V) il 21 W] S5 (1 400 Jf 355 77 A%
R R i br &y, Han 450K F 8k e
e 5 PRI SE R 4L A0 o, L1 DR g R AR
ST, ZE S K HIPV R LLEE D ) U R AR A
40%, I8 AR L1 AR 0 R PR R AT 20 8L, TR
PE/NF-60%7) Ky AN [H] 11125 (Genus),  7E60%~70%.2
i) &y B (Specie), 7E70%~90% 2 [u) Ky [r] — 7Y
(Type), 7r90%~98% [ A~ 7l # 24 I 7 (Sub-type)
T [RIJE PR E98% LA FRIAS [ DU e s Sk 288 R A S
(Variant). HHT, 2rZ8MKHEHIIN T gmht 18 I EL
FE2M IR T, WRAHREL-E2-L [F) Y PV ] LA
Iy H29%, MR CFEIR IR . HPVEZA AT
alpha. beta. gamma. mulbl }znu 52, Hrp
alphaZ& (FJHPV = B 5 |l A= B TR B0 A2, B b g
AL TE R . T SO IR 1 fE R HPY
I AialphaZE F 455, 6. 7. 9. 1180, Hrdih
i WHPVL6)E T2 9F, HPVI18JE T2575, 1
TG A ST HPVE, 11)8 T 45108 . H
W, CAIHPVIL ) 21180 Fl,  HAKIAT B 11
TGN B U
22 NI LERERERAMEHERD

HPV {97 13 0k i LAATL 228 (3L A 4H e, L1
PRI, L2 Tl o s, Wik, ik
L3 P 46K 2 B iR A2 LR s &7 AR
(1) AMIEERIA BLLER [ o] DAAE ARSI B 42 s VLP
MATFREL2EAMS S, 1A Bk 40 (W
293FT. 293TTHI 2 M4l 5) L RIALIFL2 K
1, ] T BRI A7 LT L2 DA R, 52 340 5 L DR 1)
HPVRw % . AGU L BE 4544 (2o, BANLLHE 1 A

RETERAERP TLRAIESBPFERL, capsomere),
724N SR L A ELAE A ik 5 R AR B 4
AN T=7 % AT ARG FR &5 #4 (VP B 25
LIS A4 SVLPAHIR, L2454 T L1H R A4
(AL N B . TEA EVLPE K AR 05 2 WUk G 5
TRBE TR BEAC T M RAR I 5, HAS & A 2 2 A
4, EHAEMHPVIEE K.

PR GE RS R BoR, HPVL6 L1 =2k 45 /%
A4 11 20-382 7 24 3 R ik 5 I 41 F ) — A~ i L 1)
“RGEIRBIT A, Hh EAWHSAKB A4
J ) S ) SPAT I 45K, 18 B )2 45 44 43 il DL+
BEBE|y 4. fE5APHZZ A4 B-C. C-D,
D-E. E-F. F-GHIH-IMRIERKIERE. LK
DE. FG. HI=AMERKAARKMZNE, PER
TR B AN, EHPV LIE (PR R AL
FENMXIR, AALIEAZEE M, B 14AK
WS R G OR R AR, LR ARG A R H L LA
1 Coiig I o B e X 3k, 5 55— H R AR EFA] B4
Fl, HCys428.55 X} W {1 L1 4R (1 Cys175J i i
G, RN TR, R YU T R £ i,

ZANBNHPV L1 205 7 41 1 Ho &5 31
WoR, JLTEA WA AR X B0 T H R AR AR
Ifi_EIFRIR G5 X 1(BC. DE. EF. FGAIHI), %
TN I 4 5 AR X HP VL i 78 RN 4 2Rk S 1 1 &5 44
St e A ZARHPV ORI HEAT S8 A8 58 A7,
g A AT I TR MR AR Xy BT BURAT
I HeR B S5 b o, TR S LLE 46
A LRI PUikFab gl & 1A sk . 1A LR 4K
E AR D W (SN W I by ~Ret 7/ R S Aeg (AR
A L1 [HI G KA R0 . 45 0 /R IX LE PR &5
FLE TR AR R ISR AR T A% (M s ) 454, H
ZA— 7 HIBE B ORI IE R B BT 2 T 454
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