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ARH EHRERS
® AR (immunology of
vaccine)
® kst (vaccine design)
®  ETEEENHS (immune-modulator)
® HTHEEVFEIEIR 2 IEE (vaccine for
emerging and re-emerging pathogens
and parasite)
+H+LH SNEUE DES BRI S g i
ARH EHRERS
® JEHEMEEH (vaccines against viral
pathogens)
® HEAIEHT (therapeutic vaccines)
® EHIEIEZY (vaccine delivery)
® AHEEME (bacterial vaccine)
® IR ZEEERIEE (vaccine for
respiratory pathogens)
+HZ=+H SNEUE DEHEEEE S g i
ARH EHRERS
® EHEEYIEIREER (clinical trials)
® TEEIR N AEERE (vaccine
policy, production and
manufacturing)
® RERESEE K RRE ST (mucosal
vaccination and immunity)
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(1) BRI
B3 (Dengue fever) &SI+ ERE R HE MR - TR
TN B nn 2 HM I AT N ~ F1 T 350N~ BREE OE R Pa A5
@R TR A R ERMIE - S FERREFLTH 4 BA
B S 5B whREE&YAE 9,600 AT HI AR EEENE
PRIEAR » ZEC AN ECAE N 2. 5% > BEE 2 ERIRAL » BB
oS R R E N H A ~ s SOR A o B A BT
EHY 50 FA AR 30 5 AT LA EEMTERS K B RTEIRERE T

HYERRE -

HR B R EMAR A & 8575 (Dengue fever virus, DENV)
AT LAY BRI &S M i A A R Y P2 s
R VAR T EDTRGRERT » RAERIEGISERIERE > 1994
FERE S R BRGNS S A E T8 - &80 20 FEeRFENIS3 T B
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HIEEYESE (Yellow Fever Virus 17D) B#kES » yEEAvEEt2H 4
TS S BVREDURERDEREAARME A 17D SN E 2 X%
Feall - JERL 4 Ty Bl AR ER RIS R 2R EDUR < 17D =EVR
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4 Chimeric cDNAs

Individually transcribed to RNA

RNA transfection in Vero cells

(& 1) FEANEHEERE

4 individual
— OB A
viruses

St

ENEMHEMKE 4 EEFE 2% (recombinant, live,
attenuated, tetravalent dengue vaccine (CYD-TDV))ZE =F&Ex A
FesdBpdEta(T 8 4 B S5 EERITEEEY 31,000 % 2-16
Nz Hrp Uk CYD14 aVatSalinei 2-14 s/ Mz B RE S
CYDL5 HIIBL 9-16 R T FEMBEF RS - sBgE Al 0~ 6 J 12
(&l H #fd 3 Blges - WRFE SR E UE H s s idiie e &
B HEE S S R S 2 BT UlE 2

(& 2) JEMEIRE VU (E S R 2 i 5 = PR R A st bR SHE

KHEE ZHA BB BRaE IR T iyt P 3 IR B s
AR ¥ E R (Relative risk, RR) @ EEE4HAVESEGLE 9 55 LL
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PREERSE RS ] EE R D (E RS Fer S R B > HorELS
PRV O T B S EET ] > S PR e R A EE
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HRARRE Y RUB AN -

(2) C BURT 3R e
C BURT 3R Fylglers C BURT SRm e P [ SR a AT R > BerEbrA
SMERF RIEARS D ARG RIS MERT % Il 8% B AT BE (L& E R -
Fat=EREAIRIA 1.8 AR C BIAT R - HEHEREFY
35 B AN C BIRF R 5 38 2 B st = - NIt C BURT SR B e 7R s H
A b B - HAT C BURF R mPasd T mAa M - H— AT
e > (A2 e A
FEFRPGEY C BART 3y e e o b o BEHA (SR 470 e SRS SR L - 4/
DL s A ie A= PRI DiRe R B B > WA Sl fE AR H— 1D
RO I SR (IR - 5] E{L CD4"Fe DY T 4R 2 A= S —PEAHAR 14
RIESNE - HATZ/VER 3 AUEE A S — IR ] A fesd
BalEEs - Hrp—ifeiBs s bl C BIFFSWE El B B2 EFEEL R
PUR > AL MESOC {F Ry e LAEE 3% B — 1T C BURT R 5.2 Tk
[ e > HATEAE A Restbnsd i ] 2 it st A th At bile » 55/
Fi e e i I DABRS 5% (adenovitus ) Ak g - 1T C BUFF K% H
NS3-NS5B JEadtsiE o 2 BN » M i H A EEh st B i\ Aestle
SR SRR PR A REA S (R A A P ARG AN - AT EROE(E T 4
R E - AHERTET IR R AR s -
JEER R C AURT & e me HI LAEA S8 (RS 2 A= b C BUAT SR H—1ERY
CD8%ie T T 4 RsFasETRls - HAl2/ DA 8 FUaRAl L r g
ASE—JHELSE I A Ra sl o IEANE EEGT B DB B il
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Bl (veast) s @ 1% C VAP RS IR IEGEREEEH NS3 ~ NS4
B NS5B 2 B sh 35 (RS A T 4HREE » g Bl B i
stElL DNA B HGERE F BERR AR - TEEhY) S NG e Bt SR A B AT
Ty FANEIR Y B R B s RS T v O A IR sl R R R e
N > HATZ s AT o (ERN A s B R IR T - Rhgsa
T E - WSS 0F PEG interferon- @ K ribavirin SEHIH
FHEEY S 0SNG R BRI 4 -

C BIRF R mbtes E Hmc R T — s R A
REEBala L - A BORMZAIRHFTEDT C ZURT SRR 70 8 H B W E2
% n[EREZ MRS - R E A AR - C BURF S5
Y B o RN R R EE A o] YR

Table 1. Vaccine candidates against HCV in clinical trials
Type of vaccine Antigens Developer Clinical trial stages Reference
Prophylactic E1E2/MFS9C.1 EIE2 Novartis Phase | 108-110
vaccine (NCT00500747)
Ad6-Nsmut/AdCh3-Nsmut NS3-NSSB Okairos Phase | 114]
(NCT01070407 /EudraCT
2007-004259-12)
MVA-NSmut/AdCh3-NSmut NS3-NSSB NIAID, NIH Phase I
(NCT01436357)
Therapeutic Ad6-Nsmut/AdCh3-Nsmut NS3-NSSB Olairos Phase | (EudraCT
vaccine 2008-006127-32)
MVA-NSmut/AdCh3-NSmut NS3-NSSB Olairos Phase |
(NCTO01436357)
Peptide vaccine 1C41 Five synthetic peptides Intercell AG Phase II 18]
from Core, NS3and (NCTO00602784)
NS4
MVA vaccine TG4040 NS3, NS4, and NSSB Transgene Phase I 116
(NCTO1055821)
Inactivated Saccharomyces NS3-Core fusion Globelmmune Phase |
cerevisiae vaccine GI-5005 protein (NCT00124215)
GI-5005 combined with NS3-Core fusion Globelmmune Phase Il
Peg-IFNa/RBV protein (NCT00606086)
Virosome formulated synthetic Synthetic peptide from Pevion Biotech Ltd Phase |
peptide vaccine NS3 (NCT00445419)
ChronVac-C combined with NS3/4A ChronTech Pharma AB Phase I
Peg-IFNa/RBV (NCTO1335711)
(& 5) #&ferh C RIRF R e Em
(3) ?H”Q“EJ?-S‘E DNA & B
'—‘—'<<<

B MR L ETIRE - BFOR 50 B LRER
0 27,5 EASCRNRZHAMEE - RS 16 ~ 18 B AJHAZE R
R ESUEREEEA RN > KT HEGTESE > HRIEA 2 508
DAL N SEF 2SR s e (8 T B S s ) i (A - (BRI
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B TENR R - HIRE RS NIHA R B HER T AR -
PR b BRI P R i T P e e A2 S A e A o 2 i > AR g
VAT BRI R3S 16~ 18 BAJHAZSR 5 DNA JaRAE H
Z NAaalpas R -

256 16~ 18 B FHFLZS 3 DNA VAR AU i 4 5 GX- 188E » /&
DL DNA kst NHFLZ9% 5 B6 & BT il K FMS BHlS &R ls 3
Bc#S (Fms-like tyrosine kinase-3 ligand, F1t3L) ARG ([&E
6) » LA DNA i AR (B RS AX P 2 IR AR 1% - A bt
[ EFRAHREEEEE MHC class 1 B2 MHC class 11 FIHAA F13L 1Y
E6/ET Hili - BRA[EAEH SRR M R S UaE TEVT AR AL 2SR 5
LIl - R EAAE M CDR™ T 4iiff » HA = S DUZSE
R ([ 7) -

(& 7) NEAZE0 5 DNA AR e 3% e S e R

(& 6) \JEFZ20pi 75 DNA JERRA e sk H

GX- 188E ¥ msh—HA ABesBa Ll O 4458 = 1+= 51 b A7 ARt



BRI AREEER - T AMETT 3 A DNA & - S R =R e
TEIRFFE] 70 A1 Ry 26— TR FEIRIR SR 4 P AR 12 f8 - SUBReE Radsi > Hop
8 NiitBihata 36 ik - BeNHEIEAA S EA 2R - HREED
AR (BF 1 A EIBHE 38 PRI B E AR (ReE L A B ([E]
8) °

(&l 8) GX-188¢ 55— AAGHUBRsER

HEE— A A RSB aS SRR - OX- 188E Rt EL VB T Ry —
ROGHEIF =S » BAT GX-188E TLIERREY ~ S5 R EIOM it
Frae s IR A iestEs > gttt E R bEE T H AR A
AL e e A B A\ RS BREE R - Hooh OX-188E ¥t
FASE = I B S B R A 2 Da R R DL H AT R SR U o] 2
&Y 75% Ry o

Ja B SO R e LS ER B E R B4 - Bl
5 BRI e AR A R (E R AR M ORIk
AHAE ) Y - T RS 2 DNA #5i > DAE R aR AR 28w
AIBTEEERE > BGE TR R 56— (8 b i (58 FH R G778 DNA &2 -
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-+ « .' )
GX-188E: Breakthrough HPV DNA Vaccine S ;'v‘x,l;‘,('.\f

« End points of GX-188E: complete regression in histology & HPV clearance
« End points of other products: CIN1 (partial regression) or less in histology only

Product Efficacy (complete response) Sponsor
Peptide vaccine ’ 1 ‘ NCI
| B e ! Clin Cancer Res.
| (CIN/VIN) :: 1 bR e 2000;6:3406-16
Protein vaccine : { *&
(CIN2/3) o ' | Voccine 2004:23(2):172-
SR N RN bR | ML T
MVA vaccine : ! Transgene/Roche
(CIN2/3) B ' I Transgene Press Release
201259
{ e — —
Naked DNA vaccine ] MMY ‘wﬁm
(CIN2/3) o ] Clin Cancer Res. 2009;
| ] 1 15(1):361-7
Encapsulated DNA vaccine | ! ! Zvcos
p 1
(CIN2/3) f— ' ! AM J Obstet Gynecol.
DNA ks 5 2004:103:317-26
Elect »
roporation (CIN3) INOVIO
s o S SR IEY
GENEXINE
Nature Comm. 2014

100%

(& 9) Jarid \IHAL 2 A AesBRss A3

(4) FATHERE R
FATHERVE H 1918 FRBONRESE KRTTR - FHER R RIKE
TRV RELEER - RHEVIRBRERS, - HACA ZF0R T4
RUEEE R Z N R E A - BRI E N EEHF SIS
ZERT  BUEAR GRS - ST R il S R R T VR &

i Y BR 28 SRIS R B TR - SRR ¢

(a) T B e e a TR
H AT 26 S FH FR A 7 B v (5o Re it B 35 LA AR B R 2B
B HERNE LR TS 2 N E LE AT iR E B
RV 55 AV 4L M BR B B2 2 (hemagglutinin, HA) &% 1 4% fz % H
(neuraminidase, NA) ° ZA70 » PRI RN 258 = R 52 2 MR Y RNA 9
B BHER IR ERVALMBKBESE R R e B s A B TS
(Antigen drift) » HN A BURITHRERERETE A ERNEHE
BEHUFE R (Antigen shift)AVEERZEE » R ELAYHIHYR
B IS B AR AR B i 1 RS Ry e AR ALK e 2
ARG et i 2 BR—1EHiAe  HIHR 3 B 4RE - BCE R B Y
AL BREE 6 28 R A e B Rig 7 R [ RS B S 38 B i e £ 8
5 BRE PTG THUR B i R S IReE DR - i OR(ERS e -
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SR AR S A R Bl SE H S Bl A T ERARTE o th 2RO T RE
WHELRD AR EF 2 H K 9 ARSI KRR R T AE
AT Z BURIE » SERR S A nTRE IR 1T 2 A B F I 2 i R i
MHERS A BT T IS B4 pra ) h e B SRR A E A E
AN JJBLE - HA BN NItk H AP e ERE it
S B R R B S (Universal influenza vaccine) @ HIZE(#
RRER A S 5B R 2 EH (— SR R E L E)E
RPUR 553 nI DA EE RV —MEDUES - R N IReg VS H
fE o
R s BRI EE E - B AT B e R B Y 2
&= R R E H TR s - N R THRSE - N
AR
(i) 58 2 SRAEE L YMEE (Extracellular domain of matrix
protein 2, M2e)PulFiE
%2 SREEENMNARRENGERED - BIREE#EE
(Viroporin) » 13735 B fE T 4HAEAVAETE F - fERE BT -
PR RN R E S - BN AR - RAEA
RECHEFEAIREE A WER - EEHERRE - K2t
5 F B B X 8 #% 25 5 18 & ¥ (ribonuclearprotein
complex, RNP) Z(E5%  ixBE% & L8 &Y) Folss < B EYE -
TR L 18 AR P2 ] 52 RN A B R B S5 A R Y EL RN B R 35 2R
B ETRERNT - NS 2 SRR E R ERNT L EE
A FTDAERMHEIRE - HeHinvb7ess i - HERH R
SIS Ry 2 SR E & M YMEE (Extracel lular domain of
matrix protein 2, M2e) nJ{ERafhad S —MEHUGHYDUR - (NIE
HATET 2 B BE E 19 DA M2e iR B bt 8 22HY -

FS M2e Bt B e bt 88 I 28 B - sz bR Az AR Y S — 1 bias
FOEARGHE RS E A R SE - 2R E i FE L
Fer REzesdtEEME - J7 S EIRaE DR (8 10) - ATlA
H it I 2 DAGS & BB B e T = 7R B M2e BRI
RO EEBHEE T H > AR M2e EEH&EEHTEEH (flagellin) ~ B
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RURF R A% 008 H (Hepatitis B core protein) E e flEE
FirEE AR VB —MEHiAE » IR E L yEdifl s Foy 28z
FGAE R FEAVRE ) - Z6BIBEE T M2e i CAT BV B i
R HORERAE - A M A A — R
HI NGBl E B (18 11) -

([& 10) M2e E—M:HiREFEEBLE(L Fey receptor H:[E/ERJT T
sERENY A4 (ReE SR > [RIIL Fey receptor 2k R
FEEAEFE M2e H—MEH RIS IR BB UR BoR 30y
BEST °
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Table 1. Overview of M2e based vaccines.

Overview of M2e Based Vaccines
A} ;:;::e Carriers "Cop_\' Antigen Type lmmunogenkit\ Readout ln Animal Models Reference
1 tion R
HBc 1,2,3 human M",e @mﬂ intraperitoneal) [32,111,114-116]
Pigs ( ), Human
HA(TM) 5 human, swine, avian Mice (1 ular) (69]
MaMV 3 canine mice (subc ), dogs (1 ular) (70]
VLPs Tobacco mosaic virus coat protein 1 human Mice (71)
Papaya mosaic virus 1 human Mice (subcutaneous) (73)
\\'o:ih?ck h‘ﬁ“‘;j’ ‘:Lp \?ctoted 1 avian-like Mice (oral) 73]
YP
T7 1 human Mice (subcutaneous) (76)
Qp 1 human \me—bwwm) (771
Complete NP 1 swine Pigs (intrad: [111]
VP22, tegument protein
. . uman N uscular,
DNA of bovine herpesvirus-1 ! b fice (intramy ) 3]
HA, NP (147-155) 1 human Mice (gene gun) [94]
HA 12 human, avian Mice (gene gun, & ular) [94,95]
- 1 human Mice (subcutaneous) (65)
Multiple antigen peptide 1.4 human, avian Mice (intranasal, subcutaneous) [56,80-83]
Infl NP 8 - Mice [117)
CTA1-DD 1,3 human Mice (i 1) [64)
tGCN4 human Mice (intraperi 1, 1 1) [78)
rotavirus fragr NSP4 human Mice (sub ) [79)
. Mice (subcutaneous, intramuscular),
KLH 1 human, avian Ferrets (i ular), Rabbit [66,85]
protein Ferrets (intramuscular),
N human .
OMPC ! Rhesus Monkey (intramuscular) (85.86)
RSV NP 1,3 human Mice (u , subc ) [91)
BLS 1,4 human Mice (intranasal, subcutaneous, intramuscular) [50]
gl S fi 1,48 human Rabbit (subc ) [118)
. Human (mtﬂmuscuht)
flagelin 4 human Mice (sub ) [87)
Targeted Concept Status Registration number References
response
M2e VAX102 (recombinant M2e fused to flagellin) Phase 1/l completed  NCT00603811, [130]
antibodies NCT00921947,
NCT00921206
VAX102 + | vaccine (coadministered) Phase | completed NCT00921973 Unpublished
data
ACAM FLU-A (recombinant M2e fused to hepatitis B core protein) Phase | completed NCT00819013 Unpublished
data
VGX-3400X (DNA plasmid encoding for HA, NA and M2e-NP of H5N1 delivered  Phase | completed NCT01184976, Unpublished
by electroporation) NCT01142362 data

(& 11) HFs&h M2e BEssMm B i

(i1) [MEREEEZ ZWEH (HA stalk)
MIKAEZEZ (hemagglutinin, HA) RiEmsEdifsiERE -

LHIIA

E R a1 2 AR L AEm s R IR

<<<

yERLG AR A T N LE R M BKAEE R TPt Re - (F
acaTJRE - HA EEH A=
TR (trimer)MEEEH - A4S R 2 KELSy > EAERRANAER

Fo TP R 2 Ry e B ie

HZ RS o
Rl e S E - ai
AR NEA

Z P
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Rz e NP — AR R ER (stalk 2 stem)
(EEE TR BRI > HNEREEEE
ZREET A A B S AR L B M v
BT T TR s 2R AP 0 R o R R v O A
SRR A AR (R 12)

ERGEMH

A e > FHIE
DRIIE i R fo 85 P R e




FERERY - BRTLLHA stalk TR EVE RIS A fE ik
IMAEHEZR (chimeric HA) K BLAHR B B 2R H (headless
HA)%E 2 flibfEE 5 | - Hrpsgaric AR ER A 7y - HRrE—
SR A7 AR SR 1 LA (] o AU G AR SR e DAL ] T AR A il B
RioeEE 2 HrgRAG HA S H DMBUR DR (B 13) - AR
B - MEHEERE(viral-1ike particle, VLP) ~ DNA &
T e {ERS » HFE T A R 2 R e A ] se AU & B
[F S RIEVERERAS HA 220 P/ NE AR HE—MERED
B AT HARRE N R R 3 -

(18 12) el oz M AL R G

(&1 13) gAML AE SR 2O B i Tt

ST A IR 5 7 2 R S A it IR 2 e Sl e
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PERE H Ao R HA JEEsfg - MBS A% A fRE A
RfiEE > ESREREEIININE R Z iEaCiR (E 14) -

(& 14) FEAbmPREESE 2R H RN re TR

B RAMBK S AN E LR E A RSE A FE ik -
HRFEE N R A BUREREERAIR E Mk LR
WEE A L 225 > W] 43 By 55 —B¥(Goupl :H1 ~ H2 J¢ H5
U E R ) B 5 B (Goup2 :H3 H7 K HO Sop Al B HhEE)
TTIAAFCEE W B9 2 Y LK e 65 ZE AN 2R 1 T 7 4 2 S e ]
RIS AR > HUE R B R BB IR IR
il o

(1i1) Fak T 4HREAHRREEG (CTL-based vaccine)
B m A UG LERS E A B R BN EE— R (D8'HAk T
AHRE Ryt B ASE - TUE(ERY T 4R o] B 2 s R B
FEVR FMEGURAVARRE - BOTE R BRI R 2 TR - 3%
B LUR R B E E BHERR R bR - 4SS FE(LERE
T 4HA6 AR R B - MR E m L A S — A
s (& 15) -
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Targeted Concept Status Registration number References
response
Influenza- FP-01.1 (long peptides containing multiple T cell epitopes) Phase | completed, NCT01265914, [61]
specific T phase Il ongoing NCT01677676,
cells NCT02071329
FP-01.1 + undisclosed adjuvant Phase | completed NCT01677676 Unpublished
data
FP-01.1 combined with seasonal vaccine (prime) + FP-01.1 (boost) Phase | completed NCT01701752 Unpublished
data
Flu-v (long peptides containing multiple T cell epitopes) Phase | completed NCT01226758, [144)
NCTO1181336
Multimeric-001 (recombinant protein containing multiple T cell epitopes) Phase I/Il completed  NCT01010737, [63])
NCT00877448,
NCTO1146119
Multimeric-001 (prime) + seasonal vaccine (boost) Phase I/Il completed  NCT01419925, [64)
NCT02293317
MVA-NP + M1 (modified vaccinia virus Ankara vectored vaccine containing Phase I/Il completed  NCT00942071, [20,48,145)
multiple T cell epitopes) NCT00993083
MVA-NP + M1 + seasonal vaccine (coadministered) Phase | completed NCT01465035 [103]
ChAdOX1 NP+ M1 (simian adenovirus vectored vaccine containing multiple T Phase | ongoing NCT01818362 [50]
cell epitopes) + MVA-NP + M1 (mixed prime/boost)

(& 15)

i T ARG AH R s M A R e BT 38 2R

(b)¥frEi

(1)

L SRl e R T I R

SR AU MR EE i
R B 2 SR B B - AR AT DACE(EAS iR AR EE AR D UR
RomsEAYE M TeA DS » Al DIE S — G PHAR R S R
PRIIEL DA So e o e 70 7 14 0 14 ek O B e (Cold - adapted
live attenuated influenza vaccines, CAIVs) > B2 A5
5T SR T e B e PR U RN e Y SRS
5B FDA EL1° 2003 A% AR S5 — R S IE AL E M a0
i 0 IR R SR ﬁi@ﬁﬁfﬁ‘@%ﬁ%ﬁ&i% 2-50

AR R ER (EAS o SZ S ER AR S HEHZS » MitE
REWER RS - SHIVAHTUIRNER - SRR AZUEMERER
B ER rI A RGHE R R 1gA PUagsh » th a5k 4% T 4 e
[ZHE - 40[E CTL-base vaccine AJfEREFEE i (EEG A B
[FI R B 2 2K X ARa& (cross protection) > BIE A
JADIER U 2 fFH -
BEAR A Esk H A RGYEH TR 385 2 1R DLS AR
R EIIASE - Hodp—{EH7EEE 5 > 4% &8 5 ARG R IEH
B L ERE A G | Blemaie N e bR EyEE
AR/ N RSN EA R E HEIRE 1A DS 55— (B 7E RIS
B AL B LU INR B N & R RS RNA 7R Ry (e
KL A 1%t nT IR S RS A Y T S 4R 5538/ NEREE AR
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HAREREZ [eA Pife  AUR SR AR B i R
R DUV U

— .

) TRE R R R R (R £ 40

fEtE R (microneedle) (& 16) % H AT#T HATLE%E )75 -
H AT A 7R 2 50 BR da ey DT Rk R 1F Ry i e 2 ik
H o HIATET AL R P i s i R SE ) By [ER TR RS - &
H¥PRES L2 M2 iR R RS e B ORERY
BE PEER T E R AR 2 L T T DT B4
PR T I EEEY ] SRR S S UL A
FHERS R R IEIIRE § LEAh » SRS E —R % T
T M EE R EEIRRE - TR R ERYREE - EE
SCBREREE (emory university )HZEEIBEE 3R HE
BFFCRER - TEELER ST SRy Al R R AL AT B R v T
S R HESE B Tt or i Ak 7 ke (RS P e 4= 2 7 B0
BE MR REDESE S ESHLAES -

(1

(& 16) bt sk
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(5) R s

R AR TR B ~ HPE R RE e H AR s B 22 & 2 AH E - 82
gfi SRR o Ho 0 71 ARG EE (Enterovirus 71)B5EDET
Al6(coxsackievirus Al6) B AME =AM R & H R LN = fF 3
RESHA R B EERGWER - BEE S EESET - RIEHATHE] -
BT S s Wt i s i > BRI A b8 R B
m LA 71 B E VP B E RbiE - H oIS RIR R 11
Ryl A AR = ARG SR EL (B 17)

Table 1, Formalin-Inactivated Enterovirus 71 Candidate Vaccines Tested in Human Clinical Trials

Manufacturing Processes Qlincal Trials
Dosage of EV71  Population Target and ChnicalTrials. gov
Organizations Cel Lines and EV11 Stain Bioprocesses Antigen, g Age (Sample Size) Status Identifier
NHRI (Taiwan) Vero coll and EV71 B4 Roler-botto (SFM) Gokfitraton 5 and 10 Adults 2043 y (60) Pnaso 1 comploted  NCT01268787
subgenotype (GMP-certified) chromatography
Sinovac Biotach CoLtd  Vero coll and EV71 Ca Col factory/Bioroactor (SFM)Gok 025, 0.5,and 1 Adults, chidron (>5y) Praso 1 compioted  NCT01273246,
(Ching) subgenotype FYIVPS strain fitration chromatography 1 Chidren (18-60mo) Praso2 comploted  NCT01273233

NCT01507857
1 Chvidren (6-35mo) (10245)  Phaso 3 comploted

Beijing Vigoo Biological  Vero cell and EV71 Cda Col factory (SFM) Gelitration ~~ 0.4,08,and 1.6 Adults, chidren (>5y) Phase 1 completed  NCTO1313715,

Co Ltd (China) subgenotype HO? strain chromatography 08 Chidren (18-60mo) Phaso 2 comploted  NCTO1399663
NCT01508247
08 Children (6-35 mo) (10077)  Phase 3 completed
CAMS (China) Human diploid coll KMB-17and  Col factory (medum + sorum) Gel- 0.25 Adults, chidron (>5y) Phaso 1 comploted  NCT01391494,
EVI1 Cha subgenotypo HO7 - ftration chromatography Chidren (18-60mo) Phaso 2 comploted  NCTO1512706
stran
Children (6<71 mo) (12000)  Phase 3 completed
Invimgen (Singapore)  Vero coll and EV71 B2 Col factory (SFM) Gelfitration ~ 0.6and 3 Adults (36) Paso 1 completed  NCT01376479
subgenotypo chromatography
Abbreviations: CAMS, Chinese Academy of Medical Sciences; EVT1, enterovirus 71; GMP, Good Manufacturing Pracices; NHRI, National Heaith Research Insttutes, Tatwan; SFM, serumvree medum
* The antigen dasage is cakulated based cn e report by Lisng o1 ! (8] that the specific actity of the EVT1 antigen reference standard established in Ching i 421.1 Uk

(& 17) Bmes 71 T st

AR GHT - B AV EE 7R IR R S 5

T e i SR T ISR » BT3B H AR S Ry R TS

bR 71 B - A0 aT AL S HAE ARG 35 R HAC X IR

&) MAEEFREAELSE 7] BIBRERE 16 Bl barmE s

BB TSR BRI AT DLE A E—VEDUER 71 2G5
B 16 B va/bay i sg - NI I ECRs R B0 v 2 W BT 38 5 1)

. [oE R Y v e T B PR IR
(1) NFEA 22w 5% i (Human PapillomaVirus Vaccine, HPV vaccine )
HATY 2009 FtERZ AR I Hisr 48 s AR 7L 28w e TH
PEE DA R0 = SRR TS AR WAR &Y 2013 -4 H 1 HE4w
AN E - MmN AN ERERT S - REEEE
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ZEP T R B SIALE - BREESER > EEAE
WFRE B2 MR ~ EEPERE R R AR S AR B E - MHREHT
EEA H AR E T E R EA S EEERE 2 EHIASE
ISR B AR R TS - IR R B E A R N A B Ay
BB R 0 S E 2013 325 > HAEE R A
ISR BE T E O L2NEE  FFEE T Bl E BT -

LB E RS R EHFTREAR TR PR R AT RS
FE LM 2 Fat AT TT R, - SEFFE T B AR A P58
BRI HEESE SR EIREEER (Complex regional
pain syndrome, CRPS)F B FEHVEE EF(EL EE T2 — » B
EIHIEAESRAR L » AR A PP Z HIAREEIE A - 2R
WA Ry B8 o 2 ARPYIIZERAE 2003 FF883% B RURT 3 s E e
T EEESHERETROREERNSER(EETZ/V) > HEER
RSB ETE 10-19 RPN THY EE R A M R AR
TEFEREHYE AR (E 18) o E—H i A SR E R E e
G &M E R (R (E 2 - B S0%3% 4= PR AYIFE A 5 1%
24 /NI~ FEN (4915 70%) ([ 19) - FERFHI R R 5 TR S B - S
A PR AR T ZEE N R B FTE LT85 > T A5 -

N

8-

(18 18) NJAFLseim s /Z na e (& CPRS #4:5K
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(& 19) NBA SR B m P& CPRS SR HISET

PR B0 P A\ P 28 i o s v 1 S B T2 A G i i
TIHARIESE - sx et oot ELise A 280 5 1 v B2 B B
BiRam ~ B SEE MoKEE S H AN B A R E A
ZeMERE MERSHE SR (Acute disseminated encephalomyelitis, ADEM)
L P 3R 1 S R 2o 3 PEAASE (Gui 1 lain-Barre syndrome, GBS)
LAY A - Pl A\ SR T e AR e M S R R
R 3R BEae 3 3R M BB 2 S M SR I S AR R B 2. 0.9
AR EAt G M e v M B R A R P 1 28 i 4 B
LR EES 2 0.25 QNS Bl HEsd RARZERE
FHEEIREINERIT (E 18) - HEPRGAEN A e R R -
M aE SRATS SR NBAL SR B e A e e 1 LAt 50 F e e
HE - & B R m P AR B R G - T E R
KB T ERRHE G EE R IO S T AL e a e
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(& 18) A28 B e Bl H AR E BN o v 2 PR (AL MR IR B 5%
EFRITHT

(2) SHEVHFIE S (yellow fever vaccine, YF vaccine)

=EESE 17D K BT BVRE i 2 W B iR B R =2
7 Asibi MRECHBIE BT EESS - B 1930 FAEHZS
EEREAEM 6 B A= EVRE 17D B LM i n S RS
RTINS PR 3 F RNA 35 — T S AR IZe 8 EIN %
REL TR E L2 iE B ETE (quasispecies ) RIIL A S BVR 5
17D =S AT RE R I E M EE R E A H A = EVR T Asibi R
TR —EHFEERE -

R R E N AR S T R AR AR BT oE 51
G FAG AR E P 2% (nex t generation sequencing system )
RISV 17D AYERAREME - sZHFT 380 0 6 (8 s
B e (B RS Fh T o A b th = BV i B R R ERH ST 28 TR EE 2R
FLELREAT A 3 A AN BRI 52 - (H BB R B N Bl AR
fY silence mutation BEZASH B 88 5 &I Rl He Bl e 51| A0
BNy R REUSRCERERY AR » S NZI STt A s 2
F Asibi PR YF- 17D e R LN B » BT3B Z Asibi 1
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B IR B RS RN RS AR AT S R EH T 4
LR BRI 2t (virus seed-lot system)ZFiEfP » HAT
{SE PRI B MR IE A 288 2 o i A AR s B IE e T i 5 LR G
e E i EAHERENZ 2 -

(3) EmARIA B ES (rotavirus vaccine)

NI 5 Ry |38 AR S e 4l SR RE TR Y i R R AS » By
BN BEIE A EOEHY AT ReE - BTN m s R BHEESE 1970
FARBIFHEM RN R TEE 4450070 2004 F585% 2 ZKimiNE 7
K I iR EREEH 2S5 TE 10 F - ARGEHEE
Bt Rimim s e T 10 AR eV EA R Z ottt o - H
WEEE R RIE H ReE A Ry 75~96% « LASRPEEFRsfol] > EmiiRis
BT P AT EEAFLY 300~350 A FFREEIZY 100 A 1224
EMEE S » R TR S S R e DBl o (E
Aa (& HIRRGE R (inteussusception) HYA B HEREAGAGR
NI B e ) Ry A B AR e - S NVA Tt BBt 3 =45 1 -
AR SR 55 e HL ARG EEHSHUHT AR Bl BEREEE | Bl B
H 1% AR ARG A EDR B TR B ik 2 BRI SO RERE S 2 B i
& 6 KAETTROH] FA BSR4 S O A s REN S
PRETA IR R © LML A AR OFE8E - R B
G BB A AR HAREN -

(4) FIRBESYEES (Herpes zoster vaccine)

R B /KIE SRR 5 (varicel la zoster virus » VZV)
Fr5 [REAY S SREME K2 B > W REARBL R KE R R E &
HITBIRAE B RAR AR SR & {888 T R D AE Tk 990 /K 7 AR 2R
o A EEE) - A REIENI B S f2 5 - I HER KR
AUBE - RN - (BT EZIE - BBEERIR 2 B b R fhak
T ZJEAR (post-herpetic neuralgia, PAN) - RUKIGHREEE k5%
HIE % T B IR RS MRS AV EAR - PRl N EREE -

RyTENTRINEZ1E % K PN Z12380E » HATC A /SMHRET
IRFEI I B - 5% I e e R E B B B R E38 E nl A R (B IREE 2
HEE A ~ B EE M R PHN » MERT T T < St @ a s - 26
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A4 HAROE YR E R (f5% R H AR T B HE
BEFE - B 2013 FEAWMREE - FiIREEE & 0 A mE
(leukemia) ~ JHRECHE (1ymphoma ) ~ 2478 B EAE F2 <2 S AR
CEREE T S HIEHE BB (immunosuppressed individual) @ JEE
AIEACREEN » A G - SAERERTINESES AR
60 kLA B BRI AR R 2 2o d AR AT - HHaZ EERR
ET4ESE » 2,910 FoRBEE G 2 B BUMRET BB S 0 126 #
174 2007-2013 FEHE S A RTINS » #8447 5 22.3/1,000 A4
WEEE R Al 582 ANF{E 16 A3 » #4245 11.7/1,000
N BRI S  FEfdE w (B RS i B A MEHYS5 4E - T EdE
S R = B PP BT 55 50 &= B 9 (Advisory Committee on
Immunization Practices, ACIP)¥%IEfrim B & Ewf T Kig &
R
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"Study on the production of HA antigen reagent for quality
control of pandemic influenza vaccine | frREEEFREEHR ML
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