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Abstract

Keyword : Enterovirus 71 ~ subgenogroup ~ immunogenecity ~ Neutralization test ~
vaccine cadidate - standalization ~ NT ratio

Enterovirus 71 (EV-71) appeared in 1941 and was first isolated in 1969 in California, US.
EV-71 caused Poliomyelitis-like disease in Bulgaria in 1975, and acute CNA diseases in
Hungray in 1978, respectively. It is the first epidemic report about the EV-71 infection and
EV-71 related neurologic symptoms. EV-71 caused different levels of epidemics in Western
Pacific Region during recent years, and never stopped. WHO announced that EV-71 was
another important issue in public health, and expected that more and more HFMD cases were
caused by EV-71.

Based on the VP1 region, EV-71 was divided into three genotypes (A, B and C) and
included thirteen subgenogroups (B0, B1~B5, C0, C1~C5 and C2-like). Because the genetic
diversity of EV-71 reflects the differences of immunogenecity, it is an important issue to
select the most suitable virus strain in the vaccine production to induce broad
cross-protections. In this study, six different types of EV-71 (A genogroup ~ B5 ~ C2 ~ C4 ~ C5
and C2-like subgenogroups) were used for antiserum preparation, and cross-protective
antibodies analysis. The results showed that 1~2048X differences of NT ratio were observed
among different subgenogroups. Using C2-like subgenogroup virus reacted with antisera
against other subgenogroups, 8-512X of NT ratio was observed. Whilst, 2-2048X was
observed when using A genogroup virus reacted with antisera against other subgenogroups.
The NT ratio in the test using C2-like subgenogroup virus reacted with the antiserum aganist
A genogroup was much higher than that in test using A genogroup virus reacted with the
antiserum aganist C2-like subgenogroup. According to these results (smallest differences of

NT ratio, and best cross-protective effects), C2-like subgenogroup was considered to be the



most suitable subgenogroup of EV-71 vaccine candidate.

A indirect IFA method was set up by using polyclonal antibodies, and 350 virus strains
(including 53 standard enteroviruses, 2 parechovirus type 1 and type 2, 2 coronavirus OC-43
and 229E, and 293 EV isolates circulated in Taiwan during 1998-2010 comprising 101 EV-71)
were used for testing this method. A genotype and BI, B4, B5, C2, C4, C5 and C2-like
subgenogroups were included in these 101 EV-71 siolates. The sensitivity and specificity was
100% and 98.4%, respectively.

We created a EV-71 virus seed bank (including A, B1, B4, B5, C2, C4, C5 and C2-like
subgenogroups), whole genome sequencing, and a antiserum bank (including A, BS, C2, C4,
CS5 and C2-like). According to the results, we can provide the aprropriate analysis for the
selection of EV-71 vaccine candidate or the country in the clinical tests phase of vaccine
development. However, it is a challenge to survey the epidemics caused by the new emerging
subgenogroup of EV-71 by using the antiserum bank or the indirect IFA method. All the

results highlight the development of biotechnology.
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I ~ RNA Extraction
- ~ % RNA 5P~(3 * QIAGEN QIlAamp® Viral RNA Mini Kit (Cat.No. 52906)
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2. 4 A0l MBS ) REISH  =EFE 1044
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42°C > 50 » 48

95C » 3 A 4a

94°C » 30 #

48°C 0 1 4 30 %) 40 B 7k
72°C > 1 A 30 4

72C > 7 A4

4C » oo

Popd S - AR AR S

name
294
295

EVP2
OL68-1

EV71-F2
EV71-R2

06125-A
06125-B

238
162

EV71-F3
EV71-R3

159
162

189
011

06125-C
06125-D

seqence
TTAAAACAGCCTGTGGGTTGTTCCC
CACCGGATGGCCAATCC

CCT CCG GCC CCT GAA TGC GGC TAA
GGT AAY TTC CAC CAC CAN CC

TATGGTGAGTGGCCTTCATACTG
AGTGAGTGTTACTGATCCATGGT

GTG CTT GAC GCT GGT ATC C
CAT TAA GCT AGT GGC ATT CGT G

CCIGGIWSIAAYCARTTIYTNAC
CCRGTAGGKGTRCACGCRAC

TACACACCACCAGGAGGCCCCT
ACCAGCATAATTTGGGTTGGCT

ACYATGAAAYTGTGCAAGG
CCRGTAGGKGTRCACGCRAC

CARGCIGCIGARACIGGNGC
GCICCIGAYTGITGICCRAA

GAT GGG CAC GTT CTC AGT
AAT ACGGTG TTTGCT CTT G

start

645

449
1198

1053
2241

1443
1910

1787
2869

2115
3281

2385
2869

2612
3408

3125
4436

End
24
629

472
1179

1075
2219

1461
1889

1809
2850

2136
3260

2403
2850

2631
3389

3142
4418
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EV71-F5 ATYAGYAAGTTYATTGAYTGGCT
EV71-R5 ACAACTGCWACCACAGTRGCRAT

329
334

398
334

392
423

CCIYTIRTITGYGGIAARGC
ATRTCICKYTTYTTIWTNCC

TAIAARYTITTYGCIGGIYTICARGG
ATRTCICKYTTYTTIWTNCC

GGIRWIAAIGARCCIGCNGT
GCTATTCTGGTTATAACAAAYTYAC

EV71-F8 GAGAAATT-TGTGAGTACAA
EV71-R8 AAGCAGTGGTAACAACGCAG-GTACT(30)VN-3")

K- %

A

1. 1* 1X TBE buffer ;¢ = 1.5%Agarose gel

2.
FRFCEBDERP
3. RS e gel r TAH R
4, B~ 1~2pul 6Xloadingdye 2 8 uIlRNA A 4R & » 4 I gel 34k p

4149
5278

4923
6325

5298
6325

6042
7408

7227

poly A Bk

4171
5256

4942
6306

5323
6306

6061
7384

7245

e 3L ER AR FHET S0C 2+ 04 TR & cassette oo xR P s

5. 8 100V » 30 %~ 45

6. 41* EtBr % ¢

L~ i

EUV T kit Ss

#H( Phylogenetic tree )2_ 4 5 [38]
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229E 214 5 1986, 1998~2010 = jin {7 & o % 3 F % 4 & Bk 203 B R0 3
101 %= -+ - 3p4 k> AR LA 4 % 5 A genotype, Bl, B4, B5, C2, C4, C5
and C2-like subgenogroups ’ 3™ 2 47 4 (Sensitivity)£? & — 4 (Specificity) » %] 4

98.4%2 100%% # %4 = - UAFL YUY LF7 #0471 F- o

%\%%i:A—yﬁK&%ﬁﬁi%@
PRl = 637 kY HEa - - - Al (A genogroup ~ BS ~ C2 ~ C4 ~ CS and
C2-like subgenogroups) * # # 3 4J(B5 ~ C2 and C5 subgenogroups)& = %4 i 57 % e
WAE 0 3 1073 ¥g £ 3 £ 0 H 4 3 3](A genogroup ~ C4 and C2-like subgenogroups)
AR ET SRS 13005 0 R A 2 o
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FRERWT SR F G 2 T Y KR R S E R ARR G
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FEARFETNREE B Aa il R E R 2 LR ABMNOLRE F L AR I
72 H Ml - d SE RS op4 OE R SR B IR Ao nd s palve &
o HfRFR ey Sk 4w #oe A Y] 4o Echo30 ~ CVB2and CVB3 = ‘}ja*‘i'] I
A AL L FF R R SEFA R > 2374 ¢ CVB2and CVB3 -

Rk bR TR E R ) o £ 48 C5 genogroup #104 Fui GG MRk Sen kR o 5
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Genogroup Seed virus stock CCIDsp/mL
(subgenogroup) o e
Vi oy | vinwomt, | RSl | vl
10 30-60 1071 1056
Bl 10 30-60 1070 1058
B B4 10 30-60 10-78 1076
BS 10 30-60 1078 1073
C2 10 30-60 10865 1078
C4 10 30-60 10858 1068
¢ Cs 10 30-60 1078 1075
C2-like 10 30-60 10-5¢ 1060

Ao gpd o - AAATUEE R AFR YL E KA TR R
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Sub- Gene

genogroup 5-UTR VP4 VP2 VP3 VP1 2h 2B 2C 3A 2B 3c 3D Complet
B1 nt 831 81.1 821 a1.8 a1.8 76.6 781 78.1 84.8 6.6  76.3 803 7958

B4 nt 842 84 812 81.9 81 74.8 754 77.8 825 727 768 793 797

Bs nt 836 84 814 a1.2 82.2 76 7.7 77.6 84.1 7.2 76.1 799  80.1

c2 nt 771 81.6 81.8 814 83.5 80.6 76.7 79.6 771 68.1 75.2 779 792
C2-like nt 836 84 80.8 83 83.8 7.1 76 78.3 779 727 765 768 792

C4 nt 824 83 80.4 81.9 81.9 79.3 75 777 83.3 68.1 76.8 779 794

C5 nit 80.2 81.6 81.3 804 81.3 75.4 78.7 80.5 775 696 726 779 79

*Subgenogroup A: BrCr-CA-70 (GenBank accession no. U22521), B1: B1-86236, B4:

E2002042, B5: E2007599, C2: 98111207, C2-like: 2008-00643 (HM622391), C4:

E2004104 (EF373576), C5: E2006125-TW (EF063152).
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B i
mEH® g N
e (Clinical isolates) Sensitivity ~ Specificity
Non-EV71 isolates EVT71 isolates
HEV-A species HEV-A species
CAV2-3.10,12,14.16;EV71 CAV2,34.5.6,810,12.16
HEV-B species HEV-B species
CAV9:CBV1-6:E1-79.11-21, E3.4,6,7,11,1416,18.25.30,33
24-27.29-33,EV69,73 (BV1,2343
HEV-C species HEV-C species L00% 98, 4%
Polyclonal ¢yayy 13171821 Polio(sabin  CVA2L 101 8 : i
) ~ strain)]-3 HEV-D species 1998-2010
antibodies HEV-D species EV6S subgenogroups
EV68,70 HSV
Parechovirus Rhinovirus 49
Parechovirus 1{E22), 2(E23) InfA. B
Coronavirus JE
0C-43.229E Aichi virus
= R 4 - . . L2 > , o~ < E
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Total
Subgenotyvpe NO. M R FE OBR (HELD
vo lume CmL. )
#151 29 95
A #152 a7 120
#153 29 95
#154 44 145
#119 28 80
B5 #120 40 120
#121 45 140
#1 28 93
c2 #3 31 100
#4 26 80
#147T 27 20
#148 30 100
C4 #149 37 120
#150 45 150
#103 41 130
#104 46 150
C5 z#105 31 100
#106 25 80
#143 40 130
C2-1like #144 39 130
#145 40 130
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+ : NT titer ratio greater than compared subgenogroup
- : NT titer ratio minor than compared subgenogroup

Both +, - have no mathematic significance.
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