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Abstract: Dbjective] To obtain monoclonal antibodies (McAbs) against DEN envelope proteins. Bethods lin
the first place, Balb/c mice were immunized using the antigens of purified recombinant E protein form DEN2 virus
expressed in yeast Pichia pastoris. Then, the splenocytes of one of the immunized mice were fused with myeloma
cells SP2/0 to produce hybridoma cell line, which could secrete anti-DEN envelope protein antibodies. Enzyme-
linked immunosorbent assay (ELISA), immunofluorescence assay (IFA), and Western blot analysis were applied to
identify specificity of antibodies. Plaque reduction neutralization test (PRNT) were performed to study the protective
effect of McAbs. Resulis] Five established strains of hybridoma cell lines (3G3, 4E3, 6G11, 6G12, 9D9) could
steadily secrete antibodies of E protein. These antibodies had characteristics of specific binding to DEN and E
protein. PRNT indicated that the McAbs could reduce the plaque of DEN infecting C6/36 cells. Lonclusion] The
monoclonal antibodies against DEN Envelope protein with high activity and specificity had been established
successfully. These results could provide a potential value for vaccine researches and diagnosis of DEN.
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G IR EE ( Dengue virus, DEN ) /& B0 8 7}
Flaviviridae ) B 51, ‘& 1) 4 A I3 209 A4 8 2 05 5
JRI— M HUSE A o 6 I 7 G v] 5 6 A
DF). B DHF) MUE AR 58 258 5 0E
DSS>. DHF/ DSS J 5 /™ 5, Wi 4L iy, 2L Rl
i 24 AR B B, TR T = A R R
T BT, 0 47 S ST DR A 45 D DR, 5 S 7 A
THFUE F  2E G H U. E 2 H (envelope glyco-
protein, Egp )& 6 5205 5 d5z KR 45 46 (1 A 3 22
IR R, DA HE E B 2R EER LY
AT NI TV B A LT R A, TE A R A
Dy Be AR AWEFOR [ W] DEN (1 500 B 22 2 1
WHEIA AT B o BT L R TR AR R A
DEN W2 B & g or 74 e Pk 1) 50 e B ik
AT IR A AR T RF X LE R i ™ A 1) McAbs HEAT
B K AEW R P TS
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1.1 pPERDs

DEN2-E & [ 5 R T 7% 55 41 B bl A = p) sl 1
E W9 X14). EHeg [ ~IVIEERE, WATHE S
R R IR TE SEVO A AR ORAF TR /N i i
JAH L SP2/0-Agl4) F A SU I C6/36 41 ik A
B S ALARRAT . DEN2 4290 3 % K oA %
il £ . HRP M FITC xid I =EPHUE TG 2109 H b
O E AR AR 2\ P . HATWHT F1 PEG 34906
H Sigma 2w (& ), 4@ 5L MENT MCAC)
4 Amersham Pharmacia 2 7] 7% fh o B BLF!
BABL/c B8R AKL S8 By ot
1.2 5 &
1.2.1 DEN2-E & &AL 54k 4 5rWh DEN2-
E SR AMBER AR K147 MBS 51555, 1K
M OWUE IS AT IR, MG RSk
N ZE M IS 24k, SDS-PAGEWB % 5& 4li{k.
F1, 20 G FE TN E Alifl 25 1 5 &P
122 sy BUEERE 4~6 0% (B — 2
BALB/c /N 6 H, I HB AN 2 SRS 4~6 ROM
MEREES B B (100 pg /mL) 555 & 5496 K
VeI 78 0 S, 0.5 mL/ o [HIB@ 3 Ji )5, 34T
55 2 RGP, TR NS 2~3 £1,0.1 mL /5L

JERSESS 0.2 mL), 3£ 0.5 mL / . ARJFHATE
3V 4VE 5 R A, BEIAIRE 3 R R R
S EHH100 pg /mL),0.5 mL /. @LAHT 3 ds
PR EES E 21100 pg /mL) 0.5 mL /. @&
W1 ds T/ R A KL, 43 25 1MV, 4l
16 E H H ELISA &AM uAR = A A5 00 o EXHTAAR K
M e T 1 46 G 9 TR L B
1.23 ZMEmhas fE R4 T . W R
e/ LN 5 SP2/0 41 e d% 10:1 ¥ EE BT 500
g/L PEG (H 1640 58 & R5FRIEHCH] ) BATALA
HAT B R SE e P15 97 o Frfl s 40 M K 22 5 LR
1/4~1/3 WIS 7% F3d F ELISA i o
1.2.4 [ ~IVEEER RN HEGUR F OIS
PR AL T VEREAT .
1.2.5  PEMECRE A0 %8 M e bl 43 i H 4l 1)
HAEHE 0.1 pg AL 4 8 DEN 4 5 41 i
B IR RIS WAL 96 FLAR O A IR b R 38 5
DEN2 4= i 85 JURE 50 5 ] 7K J7 B % o 1 1 8
ELISA A ¥ Sl R FED o B 8 A e/ il
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I S U ST AR 8 FEAR IR AT
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T e BV 2 A8 988 A0 M 35 % I e 1S T v e g £
R THE 20 A0 R AT 3 K. R PR
5 I ORRBH 1 2% A8 I8 A L AR A 5 5 3 AN L 0%
S W L A3 WA AR (RO SR
1.2.7 S REK BRI (b K BH 1k 2%
A IR AN L BE 43 0l % BABL/e B, RBEE KA
NH,),S0, W] 5 32 4l )5 JEAT YUK 14 G35 27 R 2 4y
AT R 3 P Dy i 5
1.2.8 PUREF MM R 2R OR g
S : % LI ELISA R IFA J5 Rl . @& 1 B
E Western blot): % K G 9 BN 28 77 1245 2l Ak 1)
B E AT B NC B 50 o/
L NG WY¥3-TBS 4 CH A 4 h, PG BE 5, 70
BN P 1:100 F60RE ) H]22 2li40 1) 5 e v e
PUAIEIK, 4 CIF B LR PREIYE 10 minx3 XK.
I R 1:1 000 % 1K) F- 51 Bl HRP-1gG, 4°CH¥
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H 2 h, PE¥ 3 K5, H DAB/ NiCL, 2. @ik
BN W S« 2% A 98 40 i S 95 JIE K ) PBS % LU
B, Haifb 4 E 45 1 ELISA £ F DEN2 $i
JiE TFA RO AR R
1.2.9 ZSBRREH S0 08 ——HU iR i A 2 T
MAE  DEN B 25 BE 56 4 A% = i S 11 75 vt
1T E M E 1~4 T DEN % 8 1) S BE Y BCERAL
PFU) » @75 BEJkEL RS2 56« K5 40D 4lidb 5 i A%
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640+ 1:1 280 ke . i 1 14 25 B S 06 445 S A4 R 2
50~100 pfu /0.2 mL. AN[FJH6REFE ek §P2/0
JE KA 1E 3 0 RO 55 [ 58 3 35 55 R IR A, 37°C/K
1 hs SR G ERD T 1597 24 h [ Co6/36 41D )2 04
FLAT R TN, BEFL 0.2 mLs A RE JE P 2
FLo ZSBEH A B LAF= 42 50 % 25 B 1R B A B
e W R S PRk 2 5

2 4k

2.1 DEN-E EHEREREMKRSZIEMMBIKIE
kv

H DEN2 HE 4 E & % BALB/c /> i, HX
PURI RE 5 00— 5L BALB/c /I BRI 4 22 JI 401 i A5
/N B BER AN 500 o/L PEG Rl EEFN T 11
B 96 LA T IR0, 5% 85%. M E Bl
ELISA VAR T R Bk, &Jaik1G T 5 bkor ks
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(1) 24T A M B o R oA 5 AR 2% A8 I8 40 i
3G3-4E3.6G11-6G12-9D9 1) 4 Ak 734 % H 4>
4 94.52 £5.35.89.34 +3.23.92.51 +4.65.87.5 +
5.22.90.78+6.47 1F 5 /)N B0 A 1y 2% 5 441 1)
£ H 4 40, SP2/0 /) B i 9 A0 I s (AR 111 3
HH N 600 b 5 PRAH I S AR5 H Hail SR A
0 M ) G i AR 2 T, MGUE S Ok Rl B S TR A A TR
Y. (2) PO T OELISA 0w H
L E & @ g /4L).4 B DEN %5 # Al JEV
W EEI) C6/36 A s 2 A FiG . IEH C6/36 4
Mk 7% FiE a8 ELISA VAR, FE4300 5 5 Ry
AR AN L ) R 7 3 L AE BALB/e /) RUAR N TE B
Mg K @b gith, 10° FRE D A R £ 11
ELISA Vo H &5 R PrERAFI MeAbs 5 E
X DEN Wi 8 A B RE My, 5 JEV OV
By, SIEW AR N & D, @ IFA V%
¥ 58k E SR 223 A0 M s K Al A
REEK €:10~1:2 560 #7075 4 & DEN
BEJEV W BRI GY C6/36 41 MUt )i A TFA 56,
FIEH C6/36 A Mt s v 1F I i LR eAr
() N 285 3L e DRI 3R 45 1) . v BE LR BE 5 DEN
I 3T BH PR S N, ANRE L IE W 1 C6/36 40 Ml 3
5 JEV VA & 2D,

F£ 1 SERAATRAN e /K S E &4 T DEN 2 JEV [ ELISA ¥

Table 1 ELISA results of McAbs reacted with different DEN and JEV strains
Ag types 3G3 4E3 9D9 6G11 6G12 PBS SP2/0 ascites DEN2 ascites
E—protein 1.043 0.698 0.736 0.823 0.548 0.013 0.130 1.029
DEN1 0.470 0.278 0.454 0.452 0.235 0.020 0.132 0.641
DEN2 0.712 0.405 0.281 0.592 0.273 0.028 0.128 0.976
DEN3 0.413 0.227 0.320 0.419 0.317 0.016 0.119 0.747
DEN4 0.757 0.279 0.342 0.602 0.213 0.030 0.119 0.877
JEV 0.432 0.210 0.276 0.312 0.186 0.018 0.121 0.610
C6/36cell 0.156 0.129 0.117 0.175 0.145 0.017 0.094 0.231

Ag coated: purified envelope protein 1pg /well ; DEN and JEV 1:100 dilutions; McAbs (purified ascites) were diluted 1:1 000 in PBS

23 FREMEGEEKERMN
Yo% K PBS 5 LU R Bf o ELISA ¥ELL A=
490 nm P/N 1H =2 1) 5% i PUAR AR B Bl Ho 304

TFA 75 LLEE H BB 2% ' S N 1) de s 0 A4 B 5
JHRM . etk E S A PiR ELISA Rl &5 R .
3G3 M 1:640, 4E3 4 1:320,6G11 4 1:640,6G12
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FK2 SHATEREDUAY 4 B DEN X JEV 1 TFA V.
Table 2 IFA results of McAbs reacted with different DEN and JEV strains

Virus / McAb 3G3 4E3 9D9 6G11 6G12 SP2/0 ascites
DEN 1 + + + + + -
DEN 2 +++ + + +++ * -

DEN 3 ++ * * ++ + -
DEN 4 +++ + - +++ + -

JEV + - + + - -
C6/36 cell - - - - - -
Note: “+” positive ; “+++” strong positive ; “~" negative

M 1:640,9D9 4 1:640. H DEN2 $TJ5 IFA £l
59 3G3 4 1:1280, 4E3 4 1:160, 6G11 A I:
1280,6G12 4 1:160,9D9 4 1:160-
2.4 Western blot

PLali A E 20 E R R 8 B 4% o R0 7 7
HATHUREN S, B B NC B B 4 K /N 1)
NGRS ARG 3 S 5 BRAIAD Al A IR BT K AT
Western blot X V.o 455 3G3,4E3,6G11 {EAHR 73
T M,=(66~69)x10° 4t IR B PE 4T, 11T 6G12
1 oD9 A HILBHIES R & 1.

M0 M 1 2 13 4 i ]

B & PR DU S B
Fig.1 Western blot analyses of the recombinant E protein
McAbs

M: Protein molecular weight markers 1,2:3G3; 3: 6G11; 4: 4E3;
5: 6G12; 6: 9D9

K1

3 BNk McAb K 1-4 B DEN 5 8 19 F iy
Table 3 PRNT titers of McAbs reacted to different DEN

strains

McAb/Virus Type DEN1 DEN2 DEN 3 DEN 4
3G3 320 640 160 160
4E3 20 80 40 20
6G11 160 320 160 320
9D9 40 40 80 20

2.5 LRI G DD RE N E
1~4 B4 DEN J3 2 (1 2 BEE A7 pfu / mLD

9K 25%1072, 32.5%10°, 60x 107, 17.5% 107, 4 £
FLPLIEIKXS 1-4 T DEN 9 82 (R ALY &6 3D,

3 1 1

E 85 VR 5 1) e BE LR R T E BN 45
PRI ) e AT £ B A PR ER A AL )
BT H. Hr, HAN STl 78505 1~4
RS S P P v B AR, 0 X 4 12 W R ) 43
RIORYE T AR EEMER o (04 R X6
WEE E SR ERUAE A R W AARE, H
AU E A 1 E B R MeAb — R [E Ah
Flo FHAL S8 05 6 P 2 0k h 4 4R L E
A AHEE 2P, BXMERZ. HER TREE
HEHEAFEDUR, FI&STNE E &EORFIE
() B v P AA, T LA 2 AN B R PR I E
FEAME G, FR A DEN 1) Ath 8 5 )5
T8, RERE A TR BT X E A e 7 M 11 B o B
ik

P20 8 AR R B s 2% BT BT S BEARAIE B))
YRR B Ry AU PS50 45 Ik R T K
T2 U S, ReRi IR B B VR S ek Uik it
Ao E 0 35 BH 1 v B I, S F 24k 1) E AR R )
F% ELISA J7%, 45 ik 2 BHYEFLAT 15 4, H I8
FIEY E A5 KR DEN E AT REAEZE R,
i BT E A PP didth, RIfE R E &
TRIENG, SO 4 BUGRERE AN RIS IR BIEWR S
PUIRHEAT ELISA ik, 255 - I 8 ANBHYEAL,
KR 1S A EA £ EAMMEFLA, 18 LT
IFA DEN BG4 B 55O Rt Bk A B . M
SIS IR AT DL, 5 Bk MeAbs S HAL E SR
DEN 7 # A 5 0 1 & N 1 o TFA HIE 55 75 21 1)
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