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Because of the impact of climate change, living environmental
urbanization and convenient global transport services, the spread of
vector-borne infectious diseases in the world has increased rapidly in
recent decades. In order to prevent the infestation and epidemic of
infectious diseases, our laboratory is continuing to develop sensitive and
rapid diagnostic techniques to detect infectious diseases and to reduce the
risk of epidemic of vector-borne diseases. Primary goals of this project are
(1) to generate and produce monoclonal antibodies against arboviruses
(such as dengue virus, Zika virus and chikungunya virus) for the detection
of arboviral infections. (2) These monoclonal antibodies will be combined
with the recombinant baculovirus that expressed arboviral antigens, and
assembled into a highly sensitive, safe and rapid diagnostic test kit for the
detection of arbovirus diseases. In this study, we have developed capture
IgM ELISA using recombinant-chikungunya virus baculovirus as antigen
to detect chikungunya disease.
Keyword: Vector-borne infectious diseases, hybridoma, monoclonal

antibody, recombinant baculovirus, chikungunya virus
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dRRRERF LAk R FEREBDOPET B SLE b 2w R ATE
TEEH A B p FMBEREL 2P X g (mosquito) -4 B ok R £

B9 FiiapE ’ﬁ Rop ek B R B p & #(Flaviviridae) & m 4 B
(Flavivirus) Js4 > @ 3% & j54 (dengue virus) ~ %+ J5 4 (Zika virus) ~ 5 o+
(yellow fever virus) ~ p * 74 \‘Uﬁs% (Japanese encephalitis virus ) ~ & £ gg:},;si(WestNile
virus) % o pt ¢t > Togaviridae f* efe f 3 :},%% (Alphavirus) & 7 & &3 % i’zr)?a'ri_’rﬁﬁ&ﬁ.-:)?a
F o doky o Iﬁaa ( Chikungunya virus ) ~ R #7i@ Iﬁa (Ross River virus ) % -

’g?}i)]% Vilde g R A R AL g Kp/?'ﬁ»'é‘-‘ﬁm}]%'ﬁﬁ—}]%-% @—"L}]%(1014) En
KEEGFZIeRARZL > #TT T AFFEHRAELRAIR > 25000 4 Fla 7= o %
ERILRENRFIEILRAL F AR EEBLY RSB BB Ol s TR T
FILEPR S AXa ?RI;&]; EEFE O RAFEIRFEIE T -

i+ Jﬁsi}@; Z & (Zikavirus infection) #_d i+ I}iavw (Zikavirus) g % #1354z 4
B0 S G 1047 ET L F E i SR BN 23k o i NG A2
ERRCIN IS - 5 p b [ehdf % > B 7] 2007 # A% s B R & & 5 2%(Micronesia) %6 5 §
(Yap Island) g =< ‘R #H# R A - # 15 22013 £ 2 £ & 37 (French Polynesia) & = + T ¥
gk % 02015 & AT F L AFVRF T 20168 10 o A {HFHIY ~a F S
BRFLEY e 70 ~ RV L FERELIF AR ERCETR TR EFIRA
R e W EA R AR 2 2015-16 E R R-@ R A 0 SR RBEARE N A EN S L e
I w22 B2 T0R (15-17) o £ 80 2016 # 1 7 N3 p G B » o b
(18) -

By 2 @pﬁﬁi_ﬂmarw &#%ﬁ%%ﬂﬁﬁﬁ%@%@%@o&é@g
2004-2005 & 214 2 & B R G R A RE AN o pA o d PR BT A e T2 E NG
FRIRARF6-9) c FE o WHE My apA LR AW B sbrerigdgg > A6 M
IX o 3 R oAk S A A T AL ﬁrﬁﬁu BENE BT o 8 ABIIEP] L HIT D 5 e puit i
FEF IV RHE LGS L AP EREIFT -

PRfRIPETLA B2 o paeRs 2

7 w3 & o dm A real-time
RT-PCR ~ fi¥ % f.% 4 45i% o # ¢ real-time RT-PCR %4 i J,%Mﬁp;,;wﬁf& (1-7=x )4

*real-time RT-PCR £ 7 % &Ac & 2 @ % B8L > Pl 2R 202 & 5 S0 ok
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Bigsk ko s f AT I RIS AR R TR
IgM/IgG ELISA iRl & 1290 2 14 7 IgM 2 19G ¥kl » £ § 3 &0k » 7 i s
%8 A7 il ¥ F 917 ELISAwasher 2 reader B it 7 %% F > BB-ILF e 2
b i task o 2T kGRS R A G AT MR < R o 1Y AR
B 43T B RIR LTl A 5 F R e R R KB aEs o T 0 1530 4
4

EI kS % > i &% 207k ¢ Point of care 2 LB (on-site) é & 0 & G % F hF ¢

K FARPRABHELISAZ LA KA ARSEER Tt AR 4
2O S FAAR ISR RRREA o TR L op A AAAGRA AR R R G A8
XA R RARABE B ERHE LT GREFER AR R A
F WA FRAERT DR OTPHE RGP FRE SFNLE TR E
BouAHARARE OB E- 2R H KRR -
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(=) 2Rt~ pF L e T e RBMARR AT AR FHFL BT B2

1)

@)

Pl gps @A B TROL T - FA R B REHFHEE ALy £ 2
AEETEE o o A L iR e ALY Ok RS 0-7 %)~ F R Y (et IR
¢ 8-13 %) ~ BiRAR P (st MRS 14-30 R )2 el o A e HITE o R R
VA \&¢§£9+4#§7‘ FLEUT 0 UFRE AR o R e R G R
# ,I‘X/’a\’fﬁ’f’}% A g oA Fuil F }@ o 2' B T EL;/; Py e )@7 *ﬁgé‘rj&.éc u/,,\f‘ s ;;qu
T3 -80°C 4 /%1“%{» AT e

Admd 4o 2 ®WF

AFE B F0 T2 Wdsit o d 2L 54 F( Escherichiacoli) 7 4% &1 & ~ |-
P ARA AR Fn s AIRE kA AEY Ecoli 2#RELF0 FoF A
F1* RT-PCR & PCR # 3|3~ H 7 DNA 7 £ o #-t DNA 7 £:iE 7 3 pET £ 1R
i %t(Novagen) » 224 N4 (& Cxp) & Histagsh> & € 239 F o {]* Anti-
His-tag mADb (& P& %) > 2 Western blot 2 ELISA = j# kiRl € e 3o T ZF 4 &
Penpupid-g =g o F A B F Bt T4 ELISA eh= 2= 28 E ELISA
2 ICT ¥ %38 2. 7 i 1 - #-DENV ~ ZIKV %2 CHIKV Envelope proteins 2 PCR
251334 AT > & A F0A DNA P £ T30 57588 3°=8 40 + Bam HI 2 Sal |
FUIEE Sy o Mgt DNA ¥ B4 % rUfI g 8 3 pET-47h 2 AN HEt > A 4 N3
% His-tag snA F1E 2 39 7 > 1% &% k& 80 uM 3 IPTG (Merck) % E.coli +
AR E B F9 F o 12 14,000 rpm ~ 10 A sE A f B E.coli o £ 14 lysis buffer
(20 mM Tris-HCI, 8M urea, 100mM NaH2PO4, 5mM imidazole, pH 8.0);% % E.coli » %
ATk — P PEES 0 12 14,000 rpm ~ 10 A B3R T B iR o R GRR NI
NTAHis « Bind® Resin (Merck):& {7 & it o M- F it it (52 & f Fod F > 12
refolding buffer (50 mM Tris, pH8.0, 400mM L-arginine, 1.0mM GSH, 0.1 mM GSSG)
BEEAT 0 B3 ACHKE > F45=2 % > 30 {45 = buffer » 812 2 PBSpH7.4 i&
FEEEIT > A B P EE G0 B o LB ET2Z 18 PF-d F o IlmL ot A
%>+ 1.5 mLeppendorf » k% >5-20C » B~H ¢ - LRl % Fv FIER ©

FEAF 2 opa Bt Eodr pd KRG TR EA R F e Vero wie g &

ke :Va—),%» ER LA tbr)l%an e ¥ %k L 5 PEG ﬂi—}}%i UK 0 A PE UK



(z)

P Brik 4 w3 3t TNE buffer (Tris-NaCI-EDTA, PH7.4) » y* 5 (SR 4 % i 2.

i FL o £ #- Fk 1 discontinued sucrose density gradient centrifugation

(sucrose gradient 10%-50%; #t.< 39K rpm, 4°C » 2 hr) it :".:}f%i Rk o

Fe & B2 W KT I Féb2 BALB/cepdt ) RUigd R /1 %+.% 20-50
ug recombinant proteins ¢ 10° PFU 2 &4+ ~ % it 2 o 4o~ ZHAE 2 Freund’ s
complete adjuvant » & S| F IR =¥ {s » @ * fpleFih » B A LB I8 0 0 (e
Freund’s incomplete adjuvant o % w =t fL & PF > % FI% 16 > @ * 7 4o ipA| 2 45
Boe Rw RS2 RPEET & ML RFEFZE (ELISA) RlE s 7 fp 4
FRE 2 2l o B 2 ) B2 MR e 1 E FHOES 1 1S e FO F R e B f G
PEGz 3ix? &figmé » £5% 3 HAT (H - hypoxanthine; A -

aminopterin ; T -thymidine) 2 32 & /%32 % 7-14 2 {5 > 1L ELISA = 2 & 01 ¢ A
Fop &+ Ll g £ e o £ o002 (limiting dilution) & (7 8 - e 33 £ =
H o o £ R 7 ELISA B3F 41 A ik Fup 4 8 Rl cnfe & B e 1k o imob
FAeT (FO i g me b L A~T A HER A 0 R FOWm% plwe £ g X 2
E RS ¥#EcA £ 8 (logphase) @ * smfz P Z 4 3 3x107 o B ) RS giimbe B 4%
™ RPMI 33 & e ifrie 3 016 » #-0 fo FO ¥ 4R w22 & » 1 50 ml &;ﬁ»g Bl g
e R T ko Y R AR T RPMI #lw e f47 0 S i 3TC P TR B 4
» PEG 1500 (polyethylene glycol) &7 m?e g & o & 1.5 248 p ff e » 1.5ml
PEG: k- #icie# i PEG 353 et im®2 R £ o % 15 24878 » &5 A4ap
B4~ 5mMIRPMI > B4R g 5 £202 4450 4c » 20mIRPMI - £ 123w 3 K,f
FiRts o B e~ A5 mIHT medium @ de dmfe 320 T 6 B 96 3t A K Y » F It b
H2~3F (H75ul) me sk o 4 - X180 4 r £ H2AT medium © 3 % %
Z X5 %4 75 Wl HAT medium » & 3-4 = ¥ - = > ¥ 4] FO e 7= 15 » %
# 2 75l HT medium > & 3-4 2 B4 — =X « B F LR H|T 18 2 BT weH
5% £ 1 ELISA & i b e if B ¥ o et im e O U2 AP 0 590 R g
FooBiwr o FHAESFFEE Y ELISA GEFMAR R F 0 T 5 H it
LR EAERAS BRI REF P -

Hixftlz 67:F ¢ d S ELISA iRk Sein — M2 GATR T F > s d p 3 2073
Poid 2 HRR] kS B ARSI D2 £l ed FUR & p A AT pHO.6
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carbonate buffer = ¥4 & 96 microwell immunoassay strips » 4C I§ ks *f 1 > 11 1%
BSA i {7 Block » 37°C ¥ Jis— /| F# » & 3 = t& » 11 PBST (PBS-0.5%Tween20-
1%BSA-2.5%NRS) #¥ FRltet8 2 it ~ IEdirdlie it > 320 37°C iR 47 R
F L] PE o Fik 35 5 4o r L X Fu] & IgG-alkaline phosphatase = =t 48 (Goat anti-
mouse IgG AP) it * %+ 37°C Hif #4 7 R L ] BF » e 3 =t o &34 ¢ 4c » 100ul
PNPP % & & » B3> 2 8 % & Ak ¢ F &%) 30-60 4 48 > B 15 12 ELISA vk % 3 B~
A £ 405nm % 620nm Tk o

FREZ WA - St a4 - H il BALB/C o v &2 SCID (severe combined
immunodeficiency) ] 812 "g-k > ;%4 & > £ 12 protein A sepharose 4B Fast Flow .-
4 ¢ 1 (Pharmacia Biotech) it -

ELISA 42 #l#% : Capture IgM/IgG ELISA = i# &if * 205 % @ 2 5 4 Fukd
s o B ARG 5E IgM & 1gG 448 * pHI.6 carbonate buffer = & . 96 microwell
immunoassay strips » 4°C I§ e ¥ %t {é > 12 PBS-1% BSA i& = Block » 37°C * & - |
P> e 4 = ts 0 4 Casein buffer (Casein blocking buffer-2.5% normal rabbit serum-
4% normal goat serum-0.05%Tween20 ) R ERIE A it 2 B s R e
B B 37°C R Y R L o Gk 40 e rFE LR £ 22 Recombinant
baculovirus expressing arbovirus envelope protein(£ 23+ % 4% &) & 3 B2 ﬁizﬁf:}?ai

% Fujs 4 B phdag-Alkaline Phosphatase conjugate » »+ 37°C ixif 46 ¢ R & [ P > i
He 4 o &3L P e~ 100ul pNPP & & A » B30 38 2 &k ¢ F J8% 30-60 4~ 45 >

i fs 12 ELISA v sk % 3% =2 £ 405nm % 620nm #% gk o
Pa b T FE &R h2 iz o 3 FEm A TR KR RS T LR EA

RN R A r P

Capture IgM ELISA

DENV 1-4,

. )
<-k— or JEV, or —iiﬁ:}
CKV

hIgM Anti-E mAb-AP conjugates

Capture IgG ELISA

Anti-E mAb-AP conjugates

e * :a‘_..‘sﬁ%&;{»%:;,%%( w3t )N )g;&ﬂ_)g*,% TR Rk > B4 2P 5L wELK
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Capture IgM ELISA

/Baculowrus
DEN/ZIKA/ .-EiErE:}
CHIK

Ag
Anti-E mAb-AP conjugates

Capture IgG ELISA

/ Bacul
el e i

f9C g~ CHiKAs

Anti-E mAb-AP conjugates
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5%

COEEY LER T ER £ ¥ ERY ¥ FME
Flavivirus(l &) ¥ k4248 £ 5 10mg -

¢ 4 &2 % CHIKV(A $2)2

Production of monoclonal antibodies

(=) Anti-CHIKV ¥ #$x

Expand positive clones

Harvest ascites &
purify mAbs

Anti-CHIKV mAb:
1.5C5.2
2.1E3.2
3.1B1.1
4.4A1.1
Anti-Flavivirus mAb:
1. D56.3

2 M4 37 IFA @ * Vero cells infected with CHIKV Asian

genotype (Asian G) % African genotype (African G) strains i = Fw/ (3 5 ) Indirect

ELISA: (1) coating mAb (to be tested) -> add CHIKV (Asian G, African G) -> add
anti-CHIKV mAb (1B1.1-AP); (2) coating recombinant CHIKV E1 or E2 -> add mAb
(to be tested) -> add anti-mouse IgG-AP - % % 4 $k4748 ¥ ¥ 2 CHIKV Asian G %

African G strains % & - 5C5.2 2 1E3.2 ¥ £ recombinant E1 % & - 1B1.1 £ 3 ¥

fefidl (€% o

CHIKV IFA Indirect ELISA (OD) PRNT
mAb/Ag | Asian G |African G| Asian G |African G| rec E1 | rec E2 [ Asian G |African G
5C5.2 +++ +++ 2.709 2.564 2.896 0.063 1:10 1:10
1E3.2 +++ +++ 2.707 2.476 3.162 0.075 1:10 1:10
1B1.1 +++ +++ 2.505 2.21 0.114 0.082 1:1000 | 1:1000

4A1.1 +++ +++ 2.51 2.219 nd nd nd nd

11




z & anti-CHIKV ¥ $k#48 & 7 J& * >t capture ELISA = = -

Anti-CHIKV monoclonal antibodies used
in capture ELISA

CHIK Capture IgM ELISA

| U Virus

‘—<‘%— 1.

el P 6

human  serum Anti-mouse 1.4 W CK-ptl
CHIKV

IgM sample mAb-AP
conjugates 12 o CK-pt2
8*10E6 g 1
pfu/mL Tos CK-pt3
S 0s mNC
44k Anti-CHIKV mAb (1 pug/ml) 0.4
# ¥ % 4 Capture ELISA 02
s apture
) [ | [ | [ | [ |

mAb5C5.2 (1)  mAb1E3.2(E1) mAb1B1.1(E2)  mAb4AL.1 (E2)
Monoclonal antibody

v

(2) £33 3% 2 &2 Recombinant CHIKV-E1E2 baculovirus ¥ B~#& CHIKV #3

capture ELISA 2 ¥k - &5 & - 4o

Recombinant CHIKV-baculovirus serve as
antigen in ELISA

CHIKV Capture IgM ELISA

H CHIKV/1B1 mAb m Bac-E1E2/1B1 mAb
Bac alone/1B1 mAb m DENV/D56 mAb

CHIK-pt1 CHIK-pt2 CHIK-pt3 CHIK-pt4 Dengue-pt Dengue-pt NC
1 2

OD value
O Rr N WA W®

Serum sample

Bac-E1E2 from

o Virus
Tl . E ® R Prof. Wu

v % Anti-

Serum virus Anti-mouse
sample mAb mAb-AP
conjugates

Pz 4

(z) £33 % 2 &2 Recombinant CHIKV-26S baculovirus ¥ B CHIKV #3
capture ELISA 2 ¥k - ¥ b4 3 E1 (Bac-E1) st E2 (Bac-E2)R] & 1% o

12



Recombinant CHIKV-baculovirus serve as
antigen in ELISA

CHIKV Capture IgM ELISA

B CHIKV m Bac-26S Bac-E1 mBac-E2 m Bacalone

1.6
14

1.2
1
o
8 08
0.6
0.4
0.2
0 1 | - [ 1 P11 | T L1

CHIK-pt 1 CHIK-pt 2 DEN-pt NC
Serum sample

Bac-CKV from
¥ R Prof. Wu

%223+ 4 4 # 2. Recombinant CHIKV-26S baculovirus ¥2 CHIKV &% Jk & 2t

#i o rBac-CK-26S (4*10E7 pfu/ml) 3 % 22 CHIKV sup (2*10E6 pfu/ml)4p § -

Recombinant CHIKV-baculovirus used
in capture ELISA

Capture IgM ELISA

2.5

2
15 M rBac-CK-6kE1 (1*10E8 pfu/ml)
M rBac-CK-E2 (1*10E8 pfu/ml)
1 rBac-CK-26S-LirE (2*10E7 pfu/ml)
0.5 M rBac-CK-26S-LirE (4*10E7 pfu/ml)
o o - — . T | - . ® CHIKV sup (2.5*10E6 pfu/ml)

0
CKptl CKpt2 CKpt3 CKptd CKpt5 NC1 NC2
Serum sample

OD value

rBac-CHIKV from® % Prof. Wu

Anti- E‘»
human  seru
1gM sample

%3t3+ 4 2 & 2 Recombinant CHIKV-26S baculovirus £ 3 & - 4+ -

13



Recombinant CHIKV-baculovirus used
in capture ELISA (specificity test)

CHIK Cap IgM ELISA

O“‘I‘I--I---I---I-I

CK CK CK CK CK CK DN DN DN DN DN DN JE JE JE JE JE JE NC1
ptl pt2 pt3 pt4 pt5 pt6 ptl pt2 pt3 ptd pt5 pt6 ptl pt2 pt3 pt5 pt6 pt7

Serum sample

0D value
[eNeoNe) =
PO ORL NS

o
)

Ag: VAc-CMVPH-CK-26S-Lir-EGFP (2*10E7 pfu/ml) from Prof. Wu
8

() £33+ 4 2 &2 Recombinant JEV baculovirus ¥ B~ JEV # 3 capture ELISA

Z2_Fulr - Dose-dependent o

Recombinant JEV-baculovirus serve as
antigen in ELISA

Bac-JEV Capture IgM ELISA

md2X md3X mdax

1
0 -

JE-ptl JE-pt2 JE-pt3 JE-pt4 JE-pt5 JE-pt6 NC-1
serum sample

Bac-JEV from
¥ R Prof. Wu

4 zc2+4 4 # 2z Recombinant JEV baculovirus 22 JEV sup & # jk & 2_ +* #& - rBac-

JEV (5*10E6 pfu/ml) sz % £ JEV (2.5%10E6 pfu/ml)ip &

14



Recombinant JEV-baculovirus used in
capture ELISA

JEV capture IgM ELISA

2
1.5
1
Il
: il — -

JEptl  JEpt2  JEpt3  JEptd  JEpts  JEpt6 NC-1 NC-2

OD value

M rBac-JEV (5*10E6 pfu/ml)  mJEV (2.5*10E6 pfu/ml)

rBac-JEV from ¥ R Prof. Wu

43234 4 & 2z Recombinant JEV baculovirus £ § & - {+ o

Recombinant JEV-baculovirus used in
capture ELISA (specificity test)

JEV Cap IgM ELISA

Q 038
O os
0.4
0.2
I | | | - - - - - - -
JE JE JE JE JE

0
JE DN DN DN DN CK CK CK CK NC1 NC2
ptl pt2 pt3 pt4 pt5 pt6 ptl pt2 pt3 ptd ptl pt2 pt3 ptd
Serum sample

rBac-JEV: 5*10E6 pfu/ml rBac-JEV from¥ F Prof. Wu

() " Fr2 2 31 ZIKV Envelope £ % - 42 H k4t (humanized antibody) »
Zika 02-Zika 06 ¥ thFuf 44 ZIKV £ & - 4 -

15



Characterization of mAb against ZIKV

Sandwich ELISA

Monoclonal antibody

B ZIKV (Asian G, 1*10E6 pfu/ml)  ® ZIKV (African G, 3*10E5 pfu/ml)
m DENV-2 (9.2*10E5 pfu/ml) m DENV-3 (8*10E5 pfu/ml)
B JEV(JaGar, Glll, 5*10E5 pfu/ml) B WNV (2*10E6 pfu/ml)

Zika-01 Zika-02 Zika-03 Zika-04 Zika-05 Zika-06 Zika-07

| | - - - | - I - - - - - | - I - - B -
I | | - - - - - I -

Zika-08 Zika-09

DENV-1 (2*10E6 pfu/ml)

DENV-4 (1.2*10E6 pfu/ml)

M YFV (1*10E6 pfu/ml)

Sandwich ELISA: Coating mAb (0.5 pg/well, from ¥ &%) - virus sup. — Anti-flavivirus Env mAb-AP

(=) ¥ Frd & g ZIKV NSL (African G) & % - 122

¥ i

Characterization of mAb against ZIKV NS1

Sandwich ELISA

OD value

0 - —— ——— —— —— - —

mAb 10 mAb 8
Monoclonal antibody

mAb 4

M ZIKV (Asian G, 1*10E6 pfu/ml) M ZIKV (African G, 3*10E5 pfu/ml) = DENV-1 (2*10E6 pfu/ml)
W DENV-2 (9*10E5 pfu/ml) m DENV-3 (8*10E5 pfu/ml) DENV-4 (1*10E6 pfu/ml)
m JEV(JaGar, Glll, 5*10E5 pfu/ml) = WNV (2*10E6 pfu/ml) M YFV (1*10E6 pfu/ml)

Sandwich ELISA: Coating mAb (0.5 pg/well, from ¥ & k) - virus sup. — Anti-flavivirus NS1 mAb-AP

(~) ¢ =2 A 32 Recombinant DENV NS1 baculovirus ¥ #% ELISA 2 Rk -

16




Recombinant DENV baculovirus used
in ELISA

Sandwich ELISA

m Coating: Anti-E mAb/Tracer: Anti-E mAb-AP
m Coating: Anti-NS1 mAb/Tracer: Anti-NS1 mAb-AP

3
[}
22
o
=)
(]

o . - ] .

rBac-D2-E (~2*10E6 rBac-D2-NS1 (~2*10E6 PC (DENV-2 sup, NC (Medium alone)
pfu/ml) pfu/ml) 1*10E6 pfu/ml)
Antigen

rBac-D2-E antigen, rBac-D2-NS1 antigen from® %

(1) AR ’iﬁg #r4 & 22 JEV virus-like particles ¥ #3 ELISA 2 $#uk -

JEV virus-like particles used in ELISA

Capture IgM ELISA

JEptl JEpt2 NC1 NC2
Serum sample

OD value
N
(SR P

o
n

WIEV-VLP (d2x)  JEV-VLP (d4x) JEV (2.5%10E6 pfu/ml) M JEV (1.3*10E6 pfu/ml)

JEV-VLP from R f#

(*) AP IR E #72 2 42 JEV virus-like particles £ § % - 1

17



JEV virus-like particles used in ELISA

(specificity test)

Capture IgM ELISA

M JEV-VLP (d6x) M JEV sup (3.3*10E6 pfu/ml)

0D value
o = N w
(%] - w ~N w w w »

0
JEptl JEpt2 JEpt3 JEptd JEpt5 DNptl DNpt2 ZKptl ZKpt2 NC1

Serum sample

NC2

NC3

NC4

JEV-VLP from F] #

18
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APERARPHRIBEF LG AP A 22 ELISA 2 3 K 4172 AR

A B AP R RIEH o TR LG APk 2 s d A

FA LR FA LG AP RE FRAARDER S ERC AR D

WP REA o RS R R KRR PR Ak AR SR

Pk 2M2 LETER AP RSP EREAF L ARAYRBF DL HR&RFEHT
B B G o B NEA LAY RFFE R T pAR
2R AR H & T 2SR AT Hp R e L ROF R RAE
Aot e (g RS fles o
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:}%’é_ﬁ—' Erirm e AR HAgEEME SR P T TR
WRFOBLBEERE s A A LR G

CHAFIRMFLR RIS NE B BT s TRRSIE Rehpd o
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