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P~ X ALd § o4 f (Flaviviridae) 5 s #+ i (Flavivirus)shp & 7 3
Fidkalde AR AL 4 L SEa S B hop o 5t 1968
EAB AR G 25 ¢ AP RMBLE > FERUFHRBLERET
21037 6]z w @ 2 ZE R A bls R 01710 # K FETUR
bz E &b R © dRgprE A Bon S ARBLF] R R 2 R A
Btz E&K e AR e pa S G 0 1990 £ 00w o B oA TR Kp A
FZ AT mE R (G 2L s Fedhod & eyl 7k feif & &
- AT (G) 24 the pFsIEp & 5 ~HR - F R
Bl E i Gl pd dko P enypd F T RIS SBA 0SB

2012 # % 84 b R 2 P AR pA F Y Genotype | (ot
BB TR 2 s e ) A S BRI
i+ >t Genotype Il - iz 2 &% % & 2008 & 1m0 chps & 4 T
Genotype Il =7 5 7 f > 5 £ 2008-2009 & ¥ ¢ & #cy - 2 Jp Hiedx
A dd Genotype | p A% pd A (54D MR EMAD ROF
WEAT A S 2 P RMGERERE) FLEEFHET SR
P &% K4+ o d Genotype Il ## 3 Genotype |- P % Genotype |
Q*éé%&iﬁﬁﬂi%%%i%ﬂywoﬁﬁﬂ#ﬁﬁﬁ%
(PRNT )% % %7 P 2% L A » ¥+ Genotype | £2 Genotype I
FAd 2P okl R PR F Z@(cross—reaction) o e — A A %
Genotype | ¢ fridi»c® F ik < > Bor RF 0 Nakayama #& o ¥
e & e Genotype | B oA f A R AT e iRk 4 giss o W

e € 3 v < Genotype | P iﬂg:ﬁyﬁa*@%@ﬁw oo

WA B A P Rt d A1 1 R
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Japanese encephalitis (JE) is wide spread in Asia and is endimic in
Taiwan. Since 1968, Taiwan has implemented a comprehensive early
childhood JE vaccinations and the confirmed cases quickly dropped to
about 10-37 cases per year. During the past two decades, the age of JE
confirmed cases had an increasing trend, suggested that Taiwan's
environmental factors, mosquito ecology, age related immunity of JE virus
(JEV) has changed. Virological surveillance showed that the genotype Il1I
(GIII) strains of JEV was the predominant epidemic strains circulating in
Asia before 1990, however, the genotype | (GIl) strains have been
introduced into Japan, Vietnam, South Korea, Thailand and China, and
cocirculated with or replaced the GlII strains. Our surveillance data in
2012 showed that most of the JEV strains isolated in Taiwan belonged to
Gl (Taipei City, Yilan County, Hualien County, Taichung City, Tainan
City), and only a few JEV strains isolated from Taipei City belonged to the
GIII. This is in contrast to JEV isolates obtained during 2005-2007, when
all of the JEV strains belonged to GlII. And during 2008-2009, only a few
JEV strains belonged to the Gl (Guandu Nature Park, Taipei City; pig
farms in Wujie Township, Yilan County, and Wufeng Township, Taichung
City). Overall, our results showed that genotype of JEV strains in Taiwan
has shifted from GllI to Gl over the last few years. Our preliminary PRNT
results showed that JE patients’ sera contain high cross-reactive
neutralizing antibodies against both Gl and GllIl JEV strains. However,
neutralizing antibody titers against GI were relatively weak in healthy
donors. The results suggested that the current Nakayama vaccine may

have low seroprotection rate against GI of JEV.  Keyword: vector-borne

infectious disease ~ Japanese encephalitis virus ~ Genotype | ~ Genotype III.
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(2)1976 & 1 fopefi § Acik > X REAZRGE - B3 > & & g TP

l#cFs i 10 3 37 GIRF - & 5 7 gl il 4o
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ARz ma R HWRRE A GERR L ¢3p & HH0 7 A
cA s ARe ~ EER B R o2+ (15)- 1990 # 12w - Genotype
Il :}fﬁifi— EAME RIRGRTIR RA 0 AiE2 20 F FF A W E P
3 3R & > Genotype | :},%if%é S gt A N - R = I EJR R ~
foP B (14,16-19) & ¥ > 3% BB~ % Genotype |1 )ﬁa%v}% # 17 » Nabeshima
¥ A4F2 Genotype | i+ th¥ p A Tfed I ~pesliep & (20) 2284
BIRWFIL A o BT RN B HE p R B X B
Hopd iz b ® (15)-
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e
MRS VTS SRR E L S TSN Ry
A jrxvg;;:{yﬁqik > E i-@ﬂ},ﬁ?«&r—f :

(1) 57" F ¥R aHmE 125 ERH A 7 d BB
HORFER 2 BT R RE 0 A IFRES TR RS SRR
Fadiix o

Q) *1HFREEFF LT = 6-9F > gk e S REFRF A
TEOPFIRD R FEIp - Bl Fw
FEF 0 A REE S IES He o

(3) $eiFE e i 2 dxF > A 25°C T » 2 10%E k48 5 % {8 > i&
fasg ~ 1w~ 8 pdp o & 50 £ 4 £ 1 pool o HdxF
pool # * %% & F (tissue lyser 11, Qiagen, Hilden, Germany)
R & 1 pooldx+ 8 £ 2 500 L ¥ ik e i > L3
N1 I 7# 3% B b 7 T2 RNA# P2 RT-PCR &+ p ~
U e

ZiﬁﬁﬁiﬁiﬁkﬁliwﬁWX@piﬁﬂfﬁ 2 & B
ﬁ_;];gi @4/}33 /}is% KihsB g REEP (Faddpp ATCC 2 &
TR+ ko

3. RNA # B~ 3 it :}P‘a-% Pipe © L& RIZZ A1 K 2 - NS
S T E RS PP R £ | B R I it
A P P che & - §x3F pool B~ 140 L b ik 0 @ * QlAamp
viral RNA mini kit (cat. no. 52,906, Qiagen, Hilden, Germany) % p #:
i- DNA/RNA 3 P~ ik (Taigen LabStart, Taiwan) % P~ 54 RNA > 5.1
# RNA 270 | -k (Water, containing 0.02% sodium azide) -
4, 31 F (Primen)enZE B L& X 1 I F AP T RAFDTED
T B e Aty ook FA 5k DNA B 7] o 235 F F & 2§ PCR
g ac R ¥ 1 3 iE 10 copies/Rxn > # %ﬁﬁ ﬁfml—ri’@vi% LTI
BWPROERZ S F RER 2 EH - F RiEr2i3 e
L A2 FAARZE - Mo AP E* 3EHBE M5 F B RGED
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(1) flavivirus-specific:
60 nM (final concentration)
FL-F1: 5’-GCCATATGG TACATGTGGCTGGGAGC-3’;
60 nM FL-R3:
5’-GTKATTCTTGTGTCCCAWCCGGCTGTGTCATC-3;
60 nM FL-R4:
5’-GTGATGCGRGTGTCCCAGCCRGCKGTGTCATC-3".
(2) JEV-specific:
200 nM JE3F1: 5’-CCCTCAGAACCGTCTCGGAA-3’
200 nM JE3R1: 5’>-CTATTCCCAGGTGTCAATATGCTGT-3".
(3) JEV GllIl-specific primers:
200 nM E12F: 5’-CTGGGAATGGGCAATCGTG-3’
200 nM E325R: 5>-TGTCAATGCTTCCCTTCCC-3".

5. f1* RT-PCR ### P *%% :L::;?';.% f,}.ri_.-;fga;__gsc*gig DA A
One-step SYBR Green I-based real-time RT-PCR &1 P %% :’&i:;,%:;i
€2 'H_:/,;a&ﬁ-ii » real-time RT-PCR # 72 ~ & i¢ * Mx3000 quantitative
PCR system (Stratagene, La Jolla, California, USA) ° :¥menig 2 = /2
4ol ot 3 4xit (24) 0 2 * QuantiTect SYBR Green RT-PCR Kit,
QIAGEN 5 F i@tk B4 » 11T 3% 125 | 1 2x QuantiTect
SYBR Green RT-PCR Master Mix > RNase-free Water > 1% & 31+ > 0.5
1 QuantiTect RT Mix » & fs 4 » 10y | #4 RNA > ~ & % 8 H
2 50ul- £ i&t7 SYBR Green one-step RT-PCR & J& : 50°C RT (% *
30 4 48 > PCR iT% 95°C 15 4 4% > 45 =t {5 %k 2. 94°C 15 #) ~ 55°C 30
#5 ~ 72°C20 45 ~ 77°C 30 4 -

6. P &% -‘:‘i:)ﬁa-% eh4 A F % Real-time RT-PCR F5 12 4& #:8 (7
F S A TR oA oA B R ARm AR a R 1 C6/36
iR AN 3T A A BIEE R R B - L H B 0 e
Flavivirus-specific mAb (D56.3) ~ JEV group-specific (E3.3) ~ dengue
group-specific (ATCCHB114) & #ad £ ¥ k4 4 » & @ * Real-time
RT-PCR &2~ dpz ;a4 2 #8373 (25) Z@Lpms a2 &
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2o rHhmd ot TR AMBARBELETL E AR NRE
§ 7 o
7 BRIAZAF IENE A AESL R o UBEA R RR
PR BFEERSHEAFISTA LT RT-PCR A4 53 T %
Aok ik {5 2 ABIL Prism 3700 DNA sequencer ( Applied
Biosystems) ¥:fit €A RETA 0 - Z P AU HF BHEAFOT
B 1 #* 3l 3 o 12 DNA Star ~ Clustal W software ~ MEGA version 5
(http://www.megasoftware.net/) :& {7 +% fs & 7| v" 2 7 I* R~
17 o
8. B &% :,g.-,ﬁ..% ¢ fefiafi s Rl 2 0 BHK - 21 fmve 509677 s
228 (509% Plaque Reduction Neutralization Test ; PRNT50) ] z_
PR lpd ¢ fodndliacl (26) 8 k3> 224305 %i}:&?%
¥ &k BHK - 21 'wm?e > 45 . 37°Cenz 3 (“ B3 & 48 o Bl3En 3 ’F
> B6°C ki 30 A 4ERad BT RIE o PlER o B RL e
Rl i D10 B4 fd 2 5 kSIS ™ o L p AP Lpa
SRR ﬁ;—ﬁ,,z HREOp4+ 5 600—700 PFU / ml) » &2 % 2
(130pl)2 & it s F 4325 3R & 2 50 25°C T £ i 90 A4k £ %
50ul R £ g % BHK—21 % » 3+ 37°C » 5% = ¥ B
& % BA& 60~ Ropa Rt £ PBS 3 A2 A o
& 3L ’]‘4\13 1% Azt A2 mwe %k > 35C5
V: § PR A EEE 3~5 % o & {82 0.99% NaCl 3 eh 7 L5
¥ % 7 » £ 2 Naphthol blue- black solution % ¢ » 3+ /4 sa#c -
v 1\.«{{ e A AL 4 50900 srd 2 B R o AR Bk
9. B 3pE% 44 4 772 (ELISA)#-% v 41 2_F Flavivirus envelope
protein z_ ¥ ¥k .48 (D0003) * pH9.6 carbonate buffer =t % 96
microwell immunoassay strips » 4°CFg & ¢ » 72 1% BSA & {7 Block >
3TCF fo— PP 418 e 2 2 4 1 DENV mixturel-4 ~
Nakayama strain ~ JEV/TC1006a ~ JEV/TN1205b ~ JEV/TN1205a %
spent medium contral(i= % negative control; NC) » % ** 37°C %% 43
SR FE X L B oo F 2 4 = 5 > 2 PBST

fJ\

T
i
EA
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( PBS-0.5%Tween20-1%BSA-2.5%NRS )ﬁrj‘? Rl 48 (1:100
dilution) 2 Kt ~ etbirdlietatl > 320 3TCHEfa? R L)
PF o ik 4 = 0 4~ L E 44 IgG-alkaline phosphatase = =t 448
(Goat anti-human 19G AP) *t 37TCikiE4a® RIT L | BF > ik 4
%> &3t e 100ul pNPP & & &) > B0 3R 2 a5k § F 5
30-60 4 48 » & 14 14 ELISA w5k %k 3 B4 £ 405nm % 620nm v
S o
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23
12012 # p 2% L psird f ~RT-PCR &E2 pd S g AP a
5I15-7/10 B % % 34 & % 45 § 1-2 i » R/ S82 7 v 3 &
EARACRAED L AT S A RT MR RAFIRSE ¥ L2 B
YT ootk ;‘#ﬁé%vﬁaﬁ%ﬁi o & 7w s ériE vy AR Al ap Ag
:}I;ai » NP E R 3 EHEHRB M GF B R EGFE P ﬂ&’-’éi—}-”‘(:)?ai o Bl- &
2012 -’&Jﬁaﬁ%&iﬁé%iﬁé% » & 3% RT-PCR H& 14+ 7» #c(No. mosquito
pool) % & &~ Hrhsitig % - AP A B ATCERIEMEH S - o T
FARRES S 0F FHREARS T I $RE
BPRSFLRE 2P AMEUpA > PRFAFLAL T
2. P *7% U,%—* Envelope protein (E) & Flenfils M 447 5 T B fEA 2 p
ARG A PR Tl AR Rs g2 p w&-}i&sfﬁw@ﬁ E & 7]
TR ARG AT - Bz 5 P *% RS A F13] 1 (Genotype I; Gl)
A R AT % o S 2008 £ B e R Gl v kT 2012 & B ep A
PGl p A u,%i 7 #-H A 5 = %3 (Cluster 1-3) - Cluster 1
¢ 3B ehypd > 2009 £ £ % Bt 3R 2 ¢ FREE IR 2010-2011 o 4 38
#Rneh s L3NG BAsa gl 0 2012 ¢t - R RS 4 H N TR A
¢ ~m ~ ek B8 o Gl Cluster 1 s 4 22 p & e 00P141 5 & i
Flr B GRT SN ESEAPL PR BREAN oD /A LT
¢ gt - Sy 4 (H1010739 strain) & Gl Cluster 2 #84 »
Pt oY - ’}%}ﬁa—w » IR 2008 E S AP RAR R His T
AP H3
PRGBS 41T o Gl Cluster 3 ¢ 7 - 5 2008 # # % Mejp

gt — EF g & o Gl Cluster 2 sy 4 &2 9 Re = s &

o2 52010 # & 5 ¢ B FRgupE thE 2012 £ & 0 e MR- K
A tho gt - RESRA L 8¢ Ropd RARS ) RGBT d B
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TR 0 S Gl pF kT2 E gene P A IR R R Y S
3%> 7 50 BriHpL LR o d Qe SBDGlpF RELS =
dB AR om A RNk & o F AU B 31 R WP A A
FaehkiReB= 5P A% pEE & F13] 1 (Genotype 1 Gl &
2 a1 i % o o8 % 2008 & wm ra BER PP AR A R R
> Gl Gl pfa*ﬁ\ﬂ #-2_ % 5 = % ¥ (Cluster 1-3)-GlII Cluster
? 7 537 #E & (2005-2010 &) A 4grah s Gl pd - 3
2009-2010 & » gt - *EF e 4 B foo AR P FOE IR 0 2011 E 12
fjfa%\& BE R FHEORE P - R ORA SRR RS R
EALG PERGIRIT AT AR PRy FE g_m}?':'““".m/PJ
Gl Cluster 2 8¢ 3 1T # hgo® o #pma k> wd 2012 & chE i
BEET M- FHEOBRILHP D EFH G pA EE > T
oA R D R BIRE A B - Gl Cluster 3 B p 82005 & B 4
ORI AR R L R A TR BT - CRFE RS B
o 4 o & 2 54 20052012 # oAl A T G S A
T BT S P M pA A & A TR d Gl % Gl -
PRl RmpsRvREFAIHIRLAIDH L= LA HRE &2
:),%—*%%1 Egene &7 8 % o AP A 7V 2 o > Nakayama %
v ¥ &> Gl Cluster 3> &2 &~ & GlII Cluster 1 :)[%:%i BB ML
6% > ¥2 ~ 2 Gl Cluster 2 :[]ia:;‘; trRengF R M9 5 3% - Nakayama % w~
k27 A 3 Gl Cluster 1 2 Cluster 3 -‘[}3’5—% g R M7 iE 12-14% 7 4
Nakayama # & & & 2 Gl jd R atipe A7) § (AP iehi &
fhoofe g AR 7)o B Nakayama & w ik > &2 & 2 Gl m# &
FRAEE G 2% ZRMET L R SR v HREA KA KRLE

protein %z & B 7| et ¥+ 2 5% > Nakayama # v t82 & 4 GIII Cluster
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1% Clusterzszﬁai REABRNLZB LN L6062 4B AR 242
Gl Cluster 3 # Cluster 1 a4 % tkenL 8 5 9 B4 fApe > #B P&
7 = > ie =3 E protein domain I-domain Il hinge 2 Domain Il ridge
TR 2§ AT a2 ¢ fodus ok i (neutralizing epitope) § B
R :}é:}ﬁai ¢frdi B R 2t ¢ fofuR il Rl R 509073 B
o (PRNT) - te#i ke i p &%gim 4 S 8a 2 20T Rl2 2 AR
A e AR o PRNT titer £4p 23] 5% - BAFR S s > 2 A ben 5203
P Vo F B e IR 509008 TR b o - it BT L R
1 PRNT titer - 27 2 W= 5 50904 s/ 3F5% & (PRNT) 2 & & 4
TGk &% P Ao LFETRHHELY 2 RBH e F2 LB FRIZ A
B R A o 7 TR 0 110 st 2 Bk 5'17%%?_1 10,240 & {8 {7
PRNT- % 7 ji#iz 4 * ¥t Genotype | 2 Genotype Il & 2 54 2. PRNT 4=
#8»<i} cross-reaction {52 » 2% i $+:F Nakayama % u t&(GlII Cluster 3) ~
TC1006a( GllI Cluster 1 )~ TN1205a( GI Cluster 3) 2 TN1205b( GI Cluster
D) 22 REF4H R SRMET P A5 U TR SRR & 57
7 4R 0GB PRNT titers > 3t Nakayama # w57 &% 2 ¥ ¢
b > #HH s 3R Gl 2 GlHI & 2 & PRNT 4748 »c i pl394p e o B2 R 30
P R L R Ao AR F Genotype | 24 Genotype [ p & %% s
75148 2 o (e G UGG 4 3 B A FlA AT 5 3n (2012
B F ) 7 i A % Genotype | &+ o F1#t > 4= 4 PRNT 5 % &g or p
ARl A s Y o ¥ Genotype [ &2 Genotype 11 5 4 2 ¢ fridll 7 47
% ® shcross-reaction o i 0 E Rl A RE 4w et ¢ forda
T FLEHLFEL 58 10 R E#5 BF D? fofillirclf » 2 1
¥ Nakayama # W thj 33 2 ¢ frdikli»clp > 338 # 34 Gl 2 Gl »
4 R PRNT #2880 Qi ¥ 25 P AL W] - 20 1 40 fk 2406
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Ad s g 2y ¢ fedidl o » 4 Nakayama # v th5 &g ¢
Friidlrciy o (e Bzl 3o o
5. PRNT &2 P i2p% % £ 5 4 472 (indirect ELISA) %% 2 #& : PRNT =
ERAEFTRI DA ZER > REBEZLAAITZDRELZ T B
i RBEF VRS A ZEFERF &2 5 ELISA %% > P/Nratio
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Table 1. Primers used for RT-PCR and DNA sequencing of C-prM-E genes
of JEV.

Primer Sequence (5’ to 3”) Genomic region*

JESUTRF AGA AGT TTA TCT GTG TGA ACT 5’UTR (1-27)
TCT TGG

JE616R CCT CAC ACA TGT AGC CGA CGT PrM (593-615)
CT

JE747R TTC GCT TGG AAT GCC TGG TCC G PrM (723-744)
JE7ATE CGG ACC AGG CAT TCC AAG CGA PrM (723-744)

A

JE1309F GGA AGC ATT GAC ACA TGT GCA E (1308-1333)
AAATT

JE1360F AGA ACA ATC CAG CCA GAA AAC E (1359-1382)
ATC

JE1448R CGC TGA ATA ATT CCC ATG GTT E (1425-1448)
TTC

JE1839F AGG CTG AAA ATG GAC AAA CTG E (1839-1861)
GC

JE1878R GGT TGT GCC TTT CAG AGC CAG E (1854-1877)
TTT

JE2602R AGG GAT CTG GGC GTT TCT GG NS1 (2583-2602)

JE2636R GCCTTCCTTGTGCGCTITGT NS1 (2617-2636)

“Numbering from GenBank accession number AY303795 .

RT-PCR = reverse transcription-polymerase chain reaction; JEV = Japanese
encephalitis virus; C = capsid; prM = premembrane; E = envelope; UTR =
untranslated region.
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Table 2. Summary of geographic distribution of JEV genotypes in
Taiwan, 2005-2012.

Year

Region

2005 2006 2007 2008 | 2009 | 2010 | 2011 2012
Taipei Gl Gl
City nd nd Gl Gl Gl Gl Gl Glil
Taichung Gl
City Glll Glli nd Gl Gl Glil Gl Gl
UENEn nd nd | e | nd | nd | ol nd Gl
City
Kaohsiun Gl
g City Gl nd nd nd nd Glil nd nd
Yilan Gl
S Gl Gl nd Gl Gl Gl Gl Gl
Hualien Glli Glli Gl Gl Glli Gl nd Gl
County
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Table3. Sequence variation at the nucleotide and amino acid levels
of E gene among JEV strains.

JEV E gene seq (nucleotide)

JEV strain Nakayama| Beijing-1 [ SA14-14-2| TC1006a(GlIl-c1)[ TPC1206¢(GllI-c2)| TN1205a(Gl-c3) | TN1205b(Gl-c1)
Nakayama (GlII) *0.030 0.034 0.057 0.027 0.123 0.126
Beijing-1 (GlII) 34 0.031 0.055 0.026 0.119 0.123
SA14-14-2 (GlIl) 51 47 0.049 0.016 0.121 0.126
TC1006a(GllI) 86 82 73 0.046 0.125 0.124
TPC1206¢(GlII) 41 39 24 69 0.115 0.117
TN1205a(Gl) 184 179 182 188 172 0.029
TN1205h(Gl) 189 184 189 186 175 44

JEV E gene seq (amino acid)

JEV strain Nakayama| Beijing-1 [ SA14-14-2| TC1006a(Glll-c1)] TPC1206¢(GllI-c2) | TN1205a(Gl-c3) | TN1205b(GI-c1)
Nakayama (GlII) 0.012 0.012 0.012 0.008 0.018 0.018
Beijing-1 (GlII) 6 0.012 0.012 0.008 0.018 0.018
SA14-14-2 (GlII) 13 13 0.022 0.018 0.028 0.028
TC1006a(GllI) 6 6 11 0.004 0.014 0.014
TPC1206¢(Glll) 4 4 9 2 0.010 0.010
TN1205a(Gl) 9 9 14 7 5 0.004
TN1205b(GI) 9 9 14 7 5 2

*p-distance (upper right)

**no. differences (lower left)
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Table 4. Amino acid differences in E protein between vaccine and

local JEV strains

Amino acid differences in E protein between
vaccine and local JEV strains

E AA position

132 138 160 176 177 22 227 244 264 279 315

327366

E Domain

2

Nakayama (GlII-c3)

'_
n
—
—

E G I T A P E QO K A

S A

Beaijing-1 (Gll-c3)

<|T
~
—I<

SAl4 (GlI-c2)

SA14-142

Tn

G H M V

TCL006a(GllI-C1)

TPCL2060(GIll-c2)

TNI205(G-c3)

w|ju|v|jun|lun]jn|nl<|—|2

njunjnjnlnln

|| z|z| || =lo| |8

DO[DO|O|D| D]

TNI2050(G-c1)

[92] [92]

Neutralizing epitopes of JEV E protein
Luca et al. J Virol 2012;86:2337
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Table 5. Results of PRNT in JE patients and normal persons.

PRNT
Fit [Maksyama (| TC10063 {TH 12050 |TH1 2053
Gl e3 Glilel |5l el Gl e3
P11-A3 A 20 1 1 1
Pt1-B21 10240 2560 2560 2560
P12-Ad 32 20 1 10 1
Pt2H15 5120 1280 1280 1280
P13-AF i 160 40 10 a0
PtaH15 10240 2560 256 2560
21 1] 1] i] 1] 1]
o2 ] 40 10 ] 10
33 ] 320 20 40 40
o4 ] 4a a 1] 10
25 10 160 40 40 40
36 10 B0 a0 4 a0
a7 10 10 10 1] ]
a8 20 1] a 1] 1]
39 20 1] a 1] 1]
210 20 20 10 10 10
211 a0 10 a 1] 0
212 40 1] a 1] 1]
213 40 1] a 1] 1]
214 50 10 a 1] 10
214 50 40 20 10 20
216 g 160 a0 a 160

Table 6. The results of E/M-specific indirect 1IgG ELISA in JE patients and

normal persons.

EMispecific indirect IgG ELISA

DEMY  [Makayama (TC10065 {TH1205% | TH12053 [MC
Gl c3 Gllel [l el Gl c3
Pt1-A3 0135 0.473 0225 | 0298 | 0267 [ 0115
Pt1-B21 0.338 25816 0ae 1.14 0812 [ 0114
Pta-Ad 0218 0.rag 0304 | 0359 | 0.31 0127
Pt2-B15 0.971 2.768 1.023 | 1362 | 1929 [ 0138
Pt3-AF 0127 1.065 03gs | 0437 | 0399 | 0133
Pt3-B15 0.53 2019 0726 | 1047 | 0846 | 0161
a1 0173 0.326 0242 | 0252 | 0206 [ 0208
o2 015 1.052 0307 | 0397 | 0325 | 0134
53 0.145 2.361 0389 | 072 | 0655 0.11
34 0.251 0.94 0347 | 0386 | 0.342 0.25
25 0.21 1.238 0447 | 0602 | 0545 | 0202
ba14] 0.653 2784 0997 | 1464 | 1335 | 0431
37 .36 1.248 0611 0755 | 0695 0.29
o1t 0.0 0.223 o0a7 | 0097 | 0405 [ 0143
59 014 014 0122 | 0115 | 0402 | 0165
310 0162 0.7e2 0287 | 0295 | 0268 [ 0103
11 0.1 0.245 0147 0.14 0114 | 01148
212 0.315 0.24 0243 | 0.231 0.315 0.2a
213 0.252 0444 0323 [ 0291 0318 [ 0283
514 0.2 0.783 0434 | 04507 | 0487 0.3
215 0.254 0.873 0361 0.449 | 0449 | 0.144
16 0.302 2138 0882 [ 1054 | 0862 [ 0259
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Figure 1. mosquito surveillance of JE in Taiwan, 2012
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Figure 2. Phylogenetic analysis of JEV genotype | strains.
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Figure 3. Phylogenetic analysis of JEV genotype 11l strains.
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Figure 4. Neutralizing antibodies against JEV in JE patients and normal

persons.
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Figure 5. Comparison between PRNT and E/M-specific indirect 1gG

ELISA in JE patients.
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Figure 6. Comparison between PRNT and E/M-specific indirect 1gG
ELISA in normal persons.

|0 DENV B Nakayama (Gill-c3) O TC1006a (Glll-c1) Ml TN1205b (Gl-c1) 0 TN1205a (Gl-c3)

100
50
" - B, e - o

100% sensitivity

PRINT titer
8
E

ELISA P/ ratio
B

1 I epe— | D= ST aeW= ol 0 ANE

S PSP PP PP
& &S VA A A S A A SV & Y &Y 4

34



