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Development and characterization of monoclonal antibody
against Vibrio harveyi lipopolysaccharide

HAO Gui-jie, SHEN Jin-yu, PAN Xiao-yi, CAO Zheng, YIN Wen-lin
( Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract ; The 8-week-old female BALB/c mice were immunized with a pathogenic V. harveyi GYC1108-1,
which was isolated from diseased great yellow croaker in Zhejiang Province in 2003. Spleen cells collected
from immunized mice after the fifth immunization were fused with SP2/0-Ag-14 myeloma cells. Indirect
Enzyme-Linked Immunosorbent Assay ( ELISA) was used to screen hybridoma cells and limited dilution
method was performed to subclone the positive clones. After three cycles of subcloning, a McAb against the
lipopolysaccharide ( LPS) of GYC1108 - 1 was obtained, and was designated as 2F9. The obtained McAb 2F9
was proved to have high ELISA titers. The specificity test suggested that 2F9 reacted with V. harveyi,
V. alginolyticus, V. parahaemolyticus, but did not react with V. mimicus, V. anguillarum, Aeromonas
hydrophila and other isolates among 14 bacteria species tested. 2F9 could recognize GYC1108 - 1 LPS,but the
reaction was reduced after LPS oxidation by mild periodate acid. Immunoblotting after SDS-PAGE shows that
2F9 is specific for lipoid A of GYC1108 —1. The LPS released into cultured medium in 48 hours was not more
than 39 g/mL semiquantitated by inhibition ELISA ,which is by far less than the amount necessary for fish
lethality.
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BERYIDHEARMEEREY R, HERE A% KRINE LPS fk RS TR, £ R
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B 4ECINE GYC1108 — 1 #:fhF45 1.5% NaCl 9 TSA ¥53eeh 30 CHi3% 24 h, in A 0.5% H
B4 CHREABRKIENE, B.O0FLE, TIEAKEEEEK(0.85% NaCl) Sk =K, EE T KE4E
FRELIK W RE ODgs, , B AXITEIRE , IRFE -20 CTHEH,

1.1.2 LPS IR K SHEMIE

SE I HI45 [ L, LPS 9% %2 B8 Westphal %17l BR-/K¥e . SHEE B RATMER L 80 HI/ER A%
B —BRBAE" o LUK S B AL AR, Oy [ NN ATR, R VEAR HE B R BUERIN £ 88 4% b5 J5 =75
OD o fH , TEARERN & E R EAEN M ZHER & .

1.2 e

8 JElkY Mt BALB/c /NER I ICR /N B L K FEF R SLH S 0o B 10° cel/mL #)
GYC1108 — 1 FRitEpiIR , 53R RT 2RI 1: 1 WILFIR G 34k, B EE S BALB/c /MNR,0. 1 mL/ iR,
MR EFE PR S 3H RAT SR A2, Rk aE, DUERENEMER, 2514 4 & .6 &
Ja & INGR G — K, E RT3 d R R E# KGR F IR R —IK.
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AR SR SCER (9 ) AT, B /N4 5 SP2/0 IRA FRAE N, 1 000 r/min, B .0
10 min, F%& B, BIRMEE R, U HEMEHS, 8 37 CKEP IR, REFEL5 s BERFEM
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#& 10 min 5,1 000 r/min, #.L> 10 min, 3 _FIE, 1A HAT 3535 FAIREFHRS . MAEERERE
M3 2 96 FLANMIEE IR, B T 6% CO, S5 FRFEN TR, 554 25 REFLANII—% HAT 35555 ,56 9
% 10 X HT 855724 1 288 HAT Br385 , I 0] iRl i i

1.4 PHYETCRER IR IS 2 57 R IR ] %
BhE e R AR MR LIS 1/3 ~ 172 Ik ,3 ~4 d J5 BRI AT ER 40 M o B iEdkATiaill, I
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ELISA w45 I 20 s L35 F Y LPS Huk, 3 W MITIE#AT o K FRMEFL = M4BT K IB 37 R R A7, [R] i
FeA PR R T I 5 e, ISR 100% B, BT E Mk o SRJF , 7 Golding 73" HEATHE /K O 45 o
1.5 AL

PRI S5 36 A R 328 th SR PR B S RE AR R R IR B! IR] — MU R E iR . B b IR 48 9 LPS 45
BEPRTL , B PR PO SR FERE AL B9 4R M 3% 37 B ¥ 0 — 30, #EAT1814% ELISA |, FIBEHR (O 2 B AT SR
B A5 H 490 nm FAR BT IEE, I AKITEENHMAMAL:AL= [24, /(A +4,) - 1] x
100% , Fori AL, AARINFLEIROGIE, A, A, HARFEIIFLEROGIE ., AL BEiT 100% , P> BA 5 BT 43R
BRI B PR PR , AL O, B B s B LA R BRI BE P e ik
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PRI 14 ARANFI BB BR T 38 , F F F BE 2K E B AR FE D BT R, B # ELISA #9707 %k, 1 il S 45t
2 FOSEMMR it &RREAREIERLERFE L
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Tab.1 Cross reactivity of McAb 2F9 with some bacteria strains

L 4 FIR KX RMER
M HE FCIR B AR AR 1. 1593 W B R e A P BT +
4 GO GYC1108-1 AT ESEHREA +
B 4k FCIN B BK-1 AL ELNEE R +
B4 G NS ALK ELSE AR E AR +
W 4E SIS NB T RFEM X +
B IANES a Bk T K F % +
B MANEE b 4% o7 Saay N 3152 -
ABEINE NB 4k T R % +
BB E3-1 W) B HE Rk A= i -
WIAILEY CLI8116 AL BN H g -
FEIE GYC910 ALBESBAKEA +
W 7K A, 28 U B BSK-10 AL ESE QA -
HEK S QXL-1 ATHRESBAEFIF -
B 7 R BURE 58209 ) B R KA B -

1.7 SIZERIBZRAT

B4y 20 pg B9 LPS 1F SDS — IR A BRRBERS B Uk , R 4RI 5% , /3 B 12% . LPS e fa 4R
Yo Ik BB ELE S (B A REARFM) #71,
1.8 R S Ak SR S N

B 4T 1 LPS AOEEARAL , R ER=FL2r Bl A 100 pL.200 wL ZALERZE vk (0. 01 mol/L & iER YA
F0.05 mol/L ZERANE M ,pH 4.5) ZIBE2 h(RFS/HH0 1 F12) , BE=FL RAR B IFH LPS
HOBEARFL (4052 3) 7S hi i AR % whifk , ) I 647 1] 32 ELISA, —HUk 1: 1 000 FRBEmy B4 A",
1.9 GYC1108 -1 ¥53% F¥Ew LPS [#5m

F#0%) ELISA J7ikxt GYC1108 — 1 335 Fig e i LPS #H47 @t fn 2k 2 &l e, B LPS fu 4T
FOBEERFL , FF 40 B 3 97 S 5 R BT SR LAY LPS, [ EL7E4F 100 wL & B354 6 pg.3 pg 1.5 us.
0.75 pug.0.36 pg.0.18 ug.0.09 ug M0, ENFBEL MBI MEHTRIL, 100 pL/Fl, FHRBHIA 1: 500
MBI BB/ (100 pL/FL) #E4T 4] ELISA B4R M, AR 4% 490 nm WL EARUER R, FaPE7E
30 CHE53E 12 h 154kA9 GYC1108 — 1 27 T5 1.5% NaCl 1) TSA 335374 ,30 °C ,110 r/min IRHEEFH
24 h 148 h,5 000 r/min B.0> 20 min, BE L3, 20514550 100 L FHANEHRTLF , R &7L5 31A0A
1: 500 #5 BRI BB /K (100 WL/ FL) BEATIIH] ELISA FAG I , AR5 490 nm W GME K 2 AR R 22
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b3 L iETEY LPS,
2
2.1 LPS E@%@&%%Dﬂﬂ%éi% gg [ y=12. 251x+0. 053
PRSI GYCLIOR — 1 gy LPS j5 By, ©8[ TS
LR UK BB 48 X GBI, HEIBHTK € o
WA B SR B B L, 4R T PEG6000 e 02
FRASHELENY LPS, SRAIZEBE - IR v ] (E HO 7 M of —— T o
25 (JE 1), G052 , BRYEE I 2 4 th & B Oy 280 _
wg/mL, W%/ (ng/mL)
2.2 BYUFE R SRR B SRR R

Fig. 1 Standard curve of glucose concentration

R H LR S g Fimh & 7 vk, A (B #2 ELISA £l
RS B3, SRS T 2 #/P1 GYCL108 -1 JEZHE (LPS) py4F 1t BR e FEHL IR Sl L bk , 7Tl v 42 M
2F9 f1SE10, Z&3CI@ 4B £ 3 WK 72, 100% 4G I FLORE5 T 430640 LPS BIRE ), B LB R IG5
J& RIRREIS AR E S WL IA . 2F9 1 SE10 4l fE % 57 b ¥ LPS HL{K A9 ELISA 244> 724 1: 1 600 FA
1:1 000,

2.3 FESCIRAE R SRR &

S AR B T FEHTAR IR 2F9 R SE10 5535 LiEAIAHI AR T 0, BTN TIRGI R — MR-
ERE. WEFEMIMIIEIE LIES B R 2F9 4Rk A K BHT , A5 HE /K ELISA 25 # 10 (6.4 x 10%)
2.4 BHRERELEE

TN EERFZH 2F9 e 5 ZHIMERMAE R LSRN (W 1), 2F R T 5209 5 #krG4E
AN EE & 4 RSP, iR 5 R MR E a #F VB EEINE NB BRA1ZE KINE GYCO10 KA X &AL, BAR5EI
MR b AR B8N E3 -1 JISINE CLISII6  FHE K S HHIE BSK - 10 M QXL - 1 FIE & 1 R BUR
B 58 —20 -9 AR RN
2.5 EEYKFIGRE BN AR AT 4

M YEECHNEY GYC1108 — 1 f LPS e 3k % 5 2F9
AYRE 7K B (1: 200 #a ) 2047 S B3l B2y 45 2R L
B2, MLPS Ik ElEFRILIE ], IR WS
WS AR e TI7E 19 ku TE B — SR TS M BE T 5%
HOTEAY BRI EEB R 19 ku T 7 90 HORMERR,
ARETE ACIA .09 25 , B UK 45 R 5 s 20 09 4 B
SAENYIE, KR A RSB TATFERK, IR

1 SR A 5 BT, AR L3, 40 A el Lo
A T-R /N ) B B 2 T B, O~ i ok 52 -
LSRRI LTI . M A EN S S R DL E K2 GYCI108 —1 LPS ) SDS-PAGE %5

\ - . . K BAHE 2F9 (Y Western-blot $ 54 347
1,2 F 5 GYC1108 -1 ¥y & F &R LPS R
2, SERS Ry o T v Fig.2 Identification of LPS with SDS-PAGE and

jngU]j’LE\Z ’ ‘S‘(—[th}%ﬂ: LPS E‘J;@HE‘ A %I-Sﬁo specificity of 2F9 by Western-blot

2.6 EMLEREALTRIE N 1. F 7 Marker; 2. GYCI108 — 1 fi) LPS; 3. LPS 5 2F9 M4 s
W E 45 BT AL 0D, 18, 5> HII LT 241, 25 M

S UL 2 BB 529 0.756 F0 0. 645, T AR A S BUR S il Bl 58 3 WF 1128 1.398, H
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ULRTE H,1 M2 M SSE 3 5 RIS ES, A GYC1108 -1 A4 LPS iR A m BB &L , Hm &
R R BB . TEAIA 200 wL EE 100 wL A= IR SR vinB LG , BOROLEHL e & AR

2.7 GYC1108 -1 £:3 |35 LPS gysem| &L r

ZEAM 5] ELISA #:1 cf, fli A GYCI108 — 1 9w © t T
LPS f95EH 6 pg.3 pg.1.5 png.0.75 1ng.0.36 g, i
0.18 1ug,0.09 g O KOSIALA) 490 nmn MIBICIE  § |
A48 0.747.0.791.,0. 946 1. 124,1.707.,2. 427, & .l
2.760H12.953, BBl IR AEM A LI 20 AR T | N
L GYC1108-1 #E41.5% NaCl B TSA $Z 323t 0 -
B35 24 b, HBE SRV HOK 490 nm 1R 6 4 N ° ' 2 ’
2.362, B H LPS S84 R 15 ng/mL, £535 48 h ) e
490 nm (IESE{E S 1. 663, 5B L LPS & B 24 39 B3 Il ELISA K0 LPS FObRUEHIZR
ng /mL, Fig.3 Standard curve of LPS by inhibition ELISA
3 i

ASCE VORI T A E SN LPS B0 28 7 I 477 14k 2 20980 40 MUk 2F9 , 3 X EL 38 43R W - A HE A
THIEBIR . MARSLINAY GYC1108 — 1 # LPS R IKEERATE 4, H % 5 pe 245 19 U 4
K A B THTERR, UF Bl RERAS I, BEEER L3, 0SB E TAFER/N
YU bR ST % 2 R AR HR , O- 2 HEMISE R 52 2 BT 2B A TR, it 2 2 ML IS S AB L5 11 O 45 St
e, M LPS [y YK EIE R AT IB E, W4 IR E i LPS @& — RS 2 HE B . - F B A/b
R—H O-F R 2, /T B ToLB B LPS, MGy ENl B g sl LIB S, 2F9 £ 5 5 GYC1108 - 1
FE 4 FB A LPS B R R, X — X8 F LPS #9258 A ¥4 BT LPS 4 F B4 5 Ftk, 75 ik B
T ERAN— RIS TRBIVNR— SRR 08 A h—REE T ARG, BTGt g
RGP R, X SEA TS 5 R BNl A — B

AR R SE Y4k SRR, M4 IR LPS S5yA A NB ik 3 RINE GYCO10 FEI%F MK E a 4k
HYR YL A AP R 5, TSI E3 - 1 BIZSINE CLI8116 /K S R BSK - 10 &
HEHITELRB R, [EEEEMNE, BIEMITE b #R5 2F9 & A S BE R B SR, T a 4315 2F9 R4
SRR AR, VLB PN B RSB 22 Be R, B i — 4R

KRS BA AR R M B 4 T MR SR EL S, BB R R 2 U2 B,
FEASLEG H  LPS A8 FL 43 B 100 wL #1200 pL S HLERZE myR Ve 2 h Jo , BN 2F9 /K B3k, BT
Tk B 14 ELISA 4554 B T W, 2 OD {H i J5R AR n m BLBRZE Wbl ) 1. 398 FREE) 0.756 F10.645, 3%
S gRiRae ) g RN, i A BV BEIR LPS BA SRR AR S A0 2B, BT L LPS iR
BEBRELE 5 AT A IR BIBEIR, 2 OD {H[E N 0, MASSCI BT 5 i B4 AT XTI 208 A 19, 2
FrLL OD T M, TTRE R B N TE A B AABRVE FIJS . i THEA> TR AL , S5 LPS WHT R &5 1 BRI , A

BT BS T 5K A HES,

LPS ik J R 4B MUAN = i — N4 B AR ORI BT R, I 4B R INBI7E & 1. 5% NaCl fy TSA
HEFR R AL SR, B B SR P IO ES LPS & BRE , H55 48 h H& BRI 39 we/mL, XA
B LPS 3 A # . Kodama %)y 4Bl B HIBTET IS, 714 pg/g AL LPS X 77 BE £ 18 4 B
FCAEF . HRIRYL BN, f kXt LPS iR & uE AT, 75 f ik 7 4R B B B W 5 LPS & B RS L fE 3 57
HIESRAET R, BT, DA ZE O LPS X 40 B BRI 1 £ A2 1 3 BB , 18 LPS T RE7E L
T 25 4 e i 2
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