Determination of optimum concentratc of
Table 1

protamine sulfate by virus HA activity

Protamine conc.

me/ml HAU per 50ul
2 4096
1 4096
0.5 4096
0.25 4096
012 4096
0.06 4096
0.03 4096
0 (PBS) 4096
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Fig. 3

Determination of optimum concentrate of
protamine sulfate by SDS-PAGE



Table 2 Recovery of JEV activities by hemagglutinin activity assay and plaque
forming activity assay in the fractionated-eluate from ceramic hydroxyapatite column by

step-wise elution with sodium phosphate buffer.

Fraction number Protein HAUper PFUper Volume
(concentration of NaPQ,) conc. 50ul 1ml [ml] PFU total
frg/ml]
loaded sample 490 4096 6.5 x 107 60 3.9x 10°
#0-1(void)? 30 <4 50
#0-2(void)" 14 <4 50
#1(150mM) 40 128 2.1 x 108 50 1.0 x 108
#2(150mM) 150 512 7.2x 108 50 3.6x108
#3(150mM) 44 128 2.9 x 10° 30 8.7x 107
#4{400mM) 460 8192 5.8x 107 50 2.9x10°
#5(400mM) 23 256 5.3x10° 20 1.0x 108
Total 3.5x10°P.F.U. in 200m}

(recovery %) (89.7%)

1)Unbound fractions
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Fig. 4 Chromatogram of JEV containing sample{Top). SDS-PAGE(left) analysis
and western blotting analysis(right) of the fractionated-eluate from ceramic
hydroxyapatite column by step-wise elution with sodium phosphate buffer. Samples for
SDS-PAGE and western blotting analysis were desalted and 10-times concentrated by
ultrafiltration except for fraction-numbered 4. The fraction-numbered 4 was applied on
the gel at 1:10 diluted with SDS-PAGE sample buffer after desaltration. JEV-derived
peptides were detected with anti-JEV infectious rabbit serum, peroxidase-conjugated
anti-rabbit IgGG goat antibody and VIP peroxidase substrate kit(Vector inc.).

According to SDS-PAGE analysis, fraction-numbered 4 contained mainly envelop
protein of JEV, though it was detected in each fractions except for void fractions by

western blotting analysis.
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Fig. 3 SDS-PAGE (10%) analysis of the uwltra-centrifugal fractions from 20-50%
(wiw) sucrose density gradient. The polypeptide bands were visualized by C.B.B. staining.
Envelope protein of JEV ( marked as E) was found in fractions numberea-10, 11, 15 and 16.
The fraction numberd-10 and 11 gave more higher infectious activity and hemagglutinin

activity than fractions numbered-15 and 16.



Table 3 Hemagglutinin activity and plaque forming activity in the

fractions in ulira centrifugal separation in 20-50% sucrose density gradient .

Sucrose OD at HAU /50ul

Fractions? 0% 280nm at pH6.4 PFU/1ml
dimriifoge T 0920 10240
ppt - <4
1 49.5 0.125 <4
2 49.2 0.118 <4
3 48.3 0.147 <4
4 46.5 0.147 <4
53 44.8 0.112 <4
6 43.5 0.118 <4
7 42.0 0.171 <4
8 40.0 0.157 <4
9 3856 0.156 32 3x10°
10 36.4 0.377 256 4.5x% 107
11 35.4 0.377 256 1x 107
12 33.7 0.212 64 1x 108
13 32.0 0.139 64 5x 10°
14 30.2 0.183 256 2x 108
15 28.2 0.119 128 1x 108
16 26.9 0.108 128 1x 108
17 24.0 0.134 16 5x 10°
18 8.6 0.112 8 5% 10°
19 12.0 0.085 8
20 6.3 0.037 4
21 4.0 4
22 3.3 8
9.27x10"PFU in 15ml
Total 2.3% of was recovered as
PEU. titer

1) The supernatant was fractionated in 1.5ml aliquots.
3) Sixty milliliters of JEV solution having 3.9x10°P.F.U. activity was ultra-centrifuged at
28,000 rpm for 4hours. Obtained pellet was re-suspended in 3ml of PBS(-) and it was

placed on to sucrose solution.
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AGTTTCAACTGTCTGGGAATGGGCAATCGTGACTTCATAGAAGGAGCCAG

FELEEVEELETEEEC e e b e e e b i
AGTTTCAACTGTCTGGGAATGGGCAATCGTGACTTCATAGAAGGAGCCAG

TGGACTTGGTGCTAGAAGGAGACAGCTGCTTGACAA

IIIIEIIElIIIIIlIllll||1IIIIIIIIEIIIIIIIIIIIII||IIt
GGGTGGACTTGGTGCTAGAAGGAGACAGCTGCTTGACAA

TTATGGCAAACGACAAACCAACATTGGACGTCCGCATGATCAACATCGAA

PULTVTT DR PR E LT E e b et b e v iy
TTATGGCAAACGACAAACCAACATTGEACGTCCGCATGATCAACATCGAA

GCTGTCCAACTTGCTGAGGTCAGAAGTTACTGCTATCATGCTTCAGTCAC

CLLELELTEL LD EEer e e b e e e b e
GCTGTCCAACTTGCTGAGGTCAGAAGTTACTGCTATCATGCTTCAGTCAC

TGACATTTCGACGG CGGTGCCCCACGACTGGAGAAGCTCACAACA

III[11EIJ||!II||i|l|iIIEIIIllIliIlIlIIIEIILIIIIIIT
CTCGGTGCCCCACGACTGGAGAAGCTCACAACA

AGAAGCGAGCTGATAGTAGCTATGTGTGCAAACAAGGCTTCACTGATCGT

CEDELELTEL LT e T e bbb e e e e
AGAAGCGAGCTGATAGTAGCTATGTGTGCAAACAAGGCTTCACTGATCGT

GGGTGGGGCAACGGATGTGGACTTTTCGGGAAGGGAAGCATTGACACATG

SR R A R NN RN NN RN RN RN
GGGTGEGGCAACGGATGTGGACTTTTCGGGAAGGGAAGCATTGACACATG

GGCGATTGGGAGAACAATCCAGCCAG

I!lili!liIIIIIIiiIlliIIIIIIIIIIIIIEII!IiIIEIIIIII!
AGTAAGGCGATTGGGAGAACAATCCAGCCAG

AAAACATCAAATACGAAGTTGGCATTTTTGTGCATGGAACCACCACTTCG

PELELTTUEEPEREER R et bbb e e b e by
AAAACATCAAATACGAAGTTGGCATTTTTGTGCATGGAACCACCACTTCG

GAAAACCATGGGAATTATTCAGCGCAAGTTGGGGCGTCCCAGGCGGCAAA

FERECCTTE LTS LE e e e et et e i b
GAAAACCATGGGAATTATTCAGCGCAAGTTGGGGCGTCCCAGGCGECAAA

CCCAATGCTCCTTCGATAACCCTCAAACTTGGTGACT

IIllli!IIIII]I|l||I|IIIIIIIIJI[III!IIIIlIIilIIIIII
CAATGCTCCTTCGATAACCCTCAAACTTGGTGACT

ACGGAGAAGTCACACTGGACTGTGAGCCAAGGAGTGGACTAAACACTGAA

IIII|[Ili|IIIIIIIIIIIl%ll%IIEIIIIIIIIIIEIiiI\liIII
TCACACTGGACTGTGAGCCAAGGAGTGGACTAAACACTGAA

ACGTCATGACCGTGGGGTCAAAGTCATTTTTGGTCCACAGGGA

EIIIIiIIillIIIII{IIIIIIIIIIIIIIElIIIIIIIIiIIElIIII
GTCATGACCGTGGGGTCAAAGTCATTTTTGGTCCACAGGGA

TCGAGCACAGCGT

I|IIiIIIIIiIIillll!lllliilllllillillllilllllllIlil
CCTTCGAGCACAGCGT

GGAGAAACAGAGAACTCCTCATGGAATTTGAAGAGGCGCACGCCACAAAA

PECETEEEET e L PR EE e e e b e e
GGAGAAACAGAGAACTCCTCATGGAATTTGAAGAGGCGCACGCCACAAAA

Filel: JEV/Beijing01-Cloneb

Mode: Normal 1 - 1500
File2: JEV/Beijing0ti-Verol

Mode: Normal 1 - 1500

Matchina Percentage (Total Window: 100%, Alignment Window: 100%)
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751 CAGTCCGTTGTTGCTCTTGGGTCACAGGAAGGAGGCCTCCATCAGGCGTT 800
PEVETELER LT EE L EE LT E PR e L i rir

751 CAGTCCGTTGTTGCTCTTGGGTCACAGGAAGGAGGCCTCCATCAGGCGTT 800

801 GGCAGGAGCCATCGTGGTGGAGTACTCAAACTCAGTGAAGTTAACATCAG 850
FEEECLTELE LR L e et bbby

801 GGCAGGAGCCATCGTGGTGGAGTACTCAAACTCAGTGAAGTTAACATCAG 850

851 GCCACCTAAAATGCAGGCTGAGAATGGACAAACTGGCTCTGAAAGGCACA 900
PELELTTTEER R e e et e e i

851 GCCACCTAAAATGCAGGCTGAGAATGGACAAACTGGCTCTGAAAGGCACA 900

901 ACCTATGGCATGTGCACAGAAAAATTCTCGTTCGCGAAAAATCCGGCGGA 950
PEECEECEEEEE OV P b b e b bbb i e P e e e

901 ACCTATGGCATGTGCACAGAAAAATTCTCGTTCGCGAAAAATCCGGCGGA 950

951 CACTGGTCACGGAACAGTTGTCATTGAACTTTCCTACTCTGGGAGTGATE 1000
SRR N A A NN N AN NN NN AR AR

951 CACTGGTCACGGAACAGTTGTCATTGAACTTTCCTACTCTGGGAGTGATG 1000

1001 CAA AATTCCGATTGTCTCCGTTGCGAGCCTCAATGACATGACC 1050
EIIIIEIItl!IIIIIIIIIIIIIIIiIIi[IIEIiIIiII!IIIIil

1001 GCCCTTGC AATTCCGATTGTCTCCGTTGCGAGCCTCAATGACATGACC 1050

1051 CCCGTCGGGCGGCTGGTGACAGTGAACCCCTTCGTCGCGACTTCCAGCGE 1100
PLLLLEEEEEE L R EE LR e it

1051 CCCGTCGGGCGGCTGGTGACAGTGAACCCCTTCGTCGCGACTTCCAGCGE 1100

1101 CAACTCAAAGGTGCTAGTCGAGATGGAACCCCCCTTCGGAGACTCCTACA 1150
CEETELTEET PR E e Ly e e b el

1101 CAACTCAAAGGTGCTAGTCGAGATGGAACCCCCCTTCGGAGACTCCTACA 1150

1151 TCGTAGTTGGAAGGGGAGACAAGCAGATTAACCACCATTGGCACAAGGCT 1200
LEPELLELLTEETEET TP R e b e e ety

1151 TCGTAGTTGGAAGGGGAGACAAGCAGATTAACCACCATTGGCACAAGGCT 1200

1201 GCACGCTGGGCAAAGCCTTTTCAACGACTTTGAAGGGAGCTCAAAG 1250
HlllIHliIIHiIIIHIillHlillHllllHIill|||||H

1201 GCACGCTGGGCAAAGCCTTTTCAACGACTTTGAAGGGAGCTCAAAG 1250

1251 ACTGGTAGCGTTGGGTGACACAGCCTGGGACTTTGGCTCTATTGGAGGGG 1300
RN RN R AR AR RN RN AR AR RN AR RR R

1251 ACTGGTAGCGTTGGGTGACACAGCCTGGGACTTTGGECTCTATTGGAGGGG 1300

1301 TTTTCAACTCCATAGGGAAAGCCGTTCACCAAGTGTTTGGTGGTGCCTTL 1350
RN AR NN RN R AR RN AR RN R RN A RN RN R A R AR

1301 TTTTCAACTCCATAGGGAAAGCCGTTCACCAAGTGTTTGGTGGTGCCTTC 1350

1351 AG GCTAATGGGGGC 1400
HIIIHI!lHlIIHIIIHIIIHIIIHlIIHIIIHIIIHlil

1351 AG AAGGGCTAATGGGGGC 1400

1401 CCTACTACTCTGGATGGGCGTCAACGCACGAGACCGATCAATTGCTTTGE 1450
CEETEERT IR EET TR T T e e i

1401 CCTACTACTCTGGATGGGCGTCAACGCACGAGACCGATCAATTGCTTTIGS 1450

1451 CC TGCTCGTGTYCTTAGCGACCAATGTGCAT 1500
‘HIIIIHIEIIH!i!lHIillﬂlillHllilHIIIIHIIIIH

1451 CC TGTGCTCGTGTTCTTAGCGACCAATGTGCAT 1500

Fig. 2
DNASIS
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Figure 1 Detection of dengue viral genome by PCR
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Figure 2 Detection of dengue virus—specific IgM
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RN EREE

HAUZF U EBAERACBTARELEREIZOWT

SHEMEE  mEEE (ESRMETRR)
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RUTTFAEEETHHIERE D, THOEDOFH Y 7 F % A 30
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5 6 ERERAS IR - R ERTEC20C) Ly
4 B ER Mm% IgM capture ELISA #&, HI
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HEE LT ZF 8 (17D) % C6/36
WwHEFREL 7 BE E3# (5x107 pfu/ml) %
A, EEEs LT ER MV
AE /7o —F LBy EETD
hybridoma CRL1689 %~ v ADIGEHEIZ
ERELUBEL-E.
peroxidase Zifm L7 b D&MV, IgM
capture ELISA Z{Ffd L7z, RE L 7=#
Bz 7 BE-8 HECHEBMETH-TZN,
BARE 7 A LR LTEIE EEWN
RO 11 FlIZBE LT, IgM il
I0BE T 1 HIF 76 THBETH T,
E72. 2 Pz THRIREME 50% 7
T WOBECIORNLELEIA L
Fix8 ERATHMETHY. b 1T 10
HECHEMETH- T,

Elo, TR ARBRICT D EME
BEETD 6 Flic>VT, IgM HitkzHl
ELlEZA 7T AEATRAELRLER
{Index1.0 LI k) ZEBDEFIT 1HFIT
Hofi, 21 BETIRWThL b BEE A
o7 (K1), E-EH BERREAE
NUCR UTHI A ERIELEEZA . K

horseradish

XERERLEDR, BB L THER
ERERLE (R2),

o, BHERICB L TiL. %k 2 o<
R - BEBLURFT ORI - EREHEE
B b,

D.EE

BRI T L IgMAEBRELLADID
AHEFE 10 B BE,P L Tho e, [gM
BB BHEOREE P ICBIOBEWN
SR, SRABETRE L TEERNT
~EBBETH DD, BAROBRMMA.
3-6 B TH Y., BHE 34 BTIgM AL
FERHRTIZILEBXD L, BELE
ELbBAOhD,

i, PRREHRER D IgM FiiH
MBS & ITE— BT D A, FREEiT
T L THREMED 1gG 0 IgA ki &
BHLOEENTWSR, FRERAE2ET
HIgMBELHFET D LEALNRD,

+ i ARBRIC AT DEMETLH
THERICERRY 7F U RER LN
P TEB- BABMEENLFCX LT,
IgM FLiE IR T 2 2 Laim an,
T HI HitRERIE LR, B
THERERZEDE, 0oz lix, B
RO TFURETIFUTHDLI LMD,
BMOWRBELERE T I EIcEBEEX
bivd, RXBUGHETLD W2, U
U T EEG, BRICRL URET R
IHI BRI BRI CE 2 L E X DN
Do

E.f&5
HARRICH T DHMERFE T, AR
UoF o EERLICBE EE% 1088



B2 5. MR IgM Hfk - PRFEER
HTEd, £/o, MEEZERMNICED D
Z & T HI mAHELBBNART -2 L L
TRIATEDZ DAL E 2o,
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HBELRN., KA M. HREZ. £R

WAL, FRHEEE, £F &

“BEU
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W B 6 EMT I A AFI VAR RS

(1999)

F1. BEABETANVACHT LEREEERTD
B 7 F U HEEE OFER IgM ko LA
0 day 7 day 21 day 56 day
1 1 1.00 8.95 11.05
2 1 1.00) 11.84 13.06
3 1 1.00 10.00 5.50
4 1 1.93 2.00 1.97
5 1 0.95 10.00 10.00
6 1 1.00 10.00 11.58
Index= sample OD/preQD
Index 1.5 LA b # B L HE L7,

£ 2. EBEU S FUEREORERHI HfiEHs XU B HI Sl o5

il |0day 7day {21 day 8 weeks| 16 weeks |BI{EA

1|anti-YF 40 40 1280 640 320|F 7 (2d)
anti-JE 10 10 80 80| NT

2lanti-YF 10 40 320 320 160|% %%
anti-JE 20 20 20 20 NT

3lanti-YF 80 80 640 1280 640 %BF, i
anti-JE 320 320 1280 1280 NT

4ianti-YF 160 160 160 160 320| %
anti-JE 160 160 160 160; NT

5lanti-YF 40 40 1280 640 64072 L
anti-JE 20 20 640 320{ NT

6|anti-YF 10 20 640 640 640(% L
anti-JE 10 10 160 160 NT

EF 4 LS, HEBRHI UEOFELZ ERERLI,




