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FEKSERE S ERNIEARSES T
R KK E HARP?

(AR KFHWEFR B 210095)

M E OARNERY, WKTERE -1 %AH S B4, £ HES R ERBHIRNHE
¥, kel MM, S EAMK EB%, &0 EWRE v EE S £, #—
# £ Sephadex G200 BER ZHTH DEAE-H KB T X HREHHL. KBNS EOEL—F
Bk, 4 FRA 51500, @RMALSIERRN. S EOEFRMNLERS 1S HEER, P
AEBSHUKTERER G 36.8%. EWEFEHER, S BAN Vero A S MMEHE,
B¥A M, X Wan R MCEEER. HAMKKSRRE J-1 #% S Z0buniF
PM % PR AESME St K S AKRBE TF7 # S HO bl E§ PF1 4 94E S5 ¥ 00 1) g
ELISA, K3 % 3T 7 5] b B R0 R [ 8 Yy i 2 69 20 BREK SURFREEY S e . SRR, S
BEOMESFEAEREANER. A4 REAKFRA S,

XEbA  REKSHHE, S ER, i, EWEIHE, R

R K S A B R — b o 24 R 2 8 0 ST AT, BT I BRI 39, f 2% IR,
fefT35, BRI RS SRS MM ILE R ALNBIS Ay hE%" ), ABoRER
HAS TR, AXABORHLENTIR B RNy Y Aiw 4 265 0 X — i,

AERBBASARENEETHRE T, RBWETE, HERASAE, B
EEBHME REABAROBRRER. HEBMEAEER SHENRBEWA
%. FEBREEEENSREE —ZRERHFNOSEREBSEH, BFESR. HR
S BREATWAMHNY SEH., BT S BUTRENRINE, ERB i ElE, BN
ERZBIERAEED, EET 1993 EBRHME ¢ HNS RN HINE -1 BRA
S 2P, AR S BARLT T AL RIS,

1 AR fedi &
1.1 M
AR RF T 20 BREASBIRE, b W-1 BRENEFEHRARESE,AS1927 H
BEAEHL ISHRABRFA ¥ 0. 08 HAXARME, ERE L
1.2 SEAARM

+ ERA/MFRSTTA,
1. AT EBRERSPR¥ R, L 201101,
2. EifEE.

EXF 19954 2 H 4 A H.
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1 Mk<ERENG

Table 1 Aeromonas hydrophila sirains

B Strains 75 ¥ Host 3 ¥ Sources
- m B
Crucian carp authers
. % B4
blunt—snont bream - authors
o " BT5H
rice eel authors
woi K RPN
pond water authors
- N B
bighead carp authors
B Gkl AT ®
turtle authors
TPS-30 L] LA K =TI
blunt—snont brean Zhejiang Institute of Freshwater Fisheries,China
P49 ] R VL K K 7 B AL B
silver carp Zhejiang Institute of Freshwater Fisheries,China
AS1927 PR AP BT R B
) Institute of Microbiology.Academica Sinica
AY=91101 L PR KA LR
silver carp Institute of Hydrobiology,Academica sinica
BCH B ILK = HFT BT
channel catfish Zhujiang Fisheries Institute China
LL1/88 .} HELHEES EFR
mirror carp Hannover Veterinary School,Germany
F155 WEY BEEHELSF
Thomas—perch Giessen University,Germany
Fan f BEEZF
fish Giessen University,Germany
PS789 L RELRKY
tortoise Giessen University,Germany
1292 73 EEHERKE
dorphin Giessen University,Germany
088 % BELHAE
deer Giessen University,Germany
S169 ] BEEHXE
horse Giessen University,Germany
N& ! EERETILER
2 chicken Federal Health Administration,Germany
NS ¥ BEBEEDER
a chicken Federal Health Administration,Germany
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£ Dooley S B M7, ¥EFEHRIE LTI RA -1 BREHEA 02mol / L
HEME 8 (pH4.0) 403, 4T BE# 30min, 3L (12000g) 20min, B 3K - 1% & A
6mol / L NaOH ##j5, B 0.45um fLEEMERTE, SR EBSEICHIE S EH. #HiE
# S E 1 H Sephadex G200 B Bl DEAE—4 4 EE BN #E—F 0k,

1.3 HBEnE

HHAEN -1 B S EORAERARM L, 2% BER 0T IR EEEEN
YIR, EERR S, A BRSS9 M Hitachi JEM—100XC %5 4165 WAL,

14 SEARMNNHE

% M Kostrazynska S0 74T, SEAKN -1 Bk S EEHEREER A, H
B PR; ¥ RIEE M4l S BA %M SDS &4, ARG BA/ R, HBH I PM,
ML A PRI Mih b kSR RE TFT 4 S EQ MK, din® A% L H T k¥
Trust #iZEM,

1.5 wBiEosm

SRR/ IRE R ITEC TR G, A 1% A O R4 40 5 M % i+ F
Vero MM MAI R 1L A/ARAMBMEMEHNYBGLIE. WS EHQ 5 HEC ERZ MM
FUIRPE R T ) A A A I 4 S BV TR T A4
L6 SEEESHH

ER&4ifbf J-1 B8 S EE Iml [ 6mol /L HCI 100 K 18h, HE T4 % HCL
S, b0 Il SUEEEK B, B SOxl B Hitachi 83550 M EEEA 5 H st 4
#r. '

1.7 SDS-PAGE fg @D

SDS-PAGE % Ji Laemmli £, k5 A% TR E R250 Jufa, HREFLHOR
R THEE, R ENHRIER (NOBAKRUMASE SURN, —Hi 8 PM,
PR 5k PF1, —Hi bW MBS b, S EBE R (DAB) B,

1.8 ELISA

BARBERYHEREMEBEYSERRSAERNAR,. 2 1% nEaEaH
M5, i PM. PR & PF1 f5—i, HE BB bR HLIRh “Hi# T, H 4% "I (OPD) B
&, H,80, & ILJ5, ME ODyg,. [FIMFi J—1 BERGi{bRY S B MM R, & My E %
B A AT . '

2 #X
2.1 EBENE

EAKEME J-1 R AL H SR R (pHA4.0) B )5, S BRI %, BT
o WHES TR RMHFNREFERER ). SHEREMROREERT
pH4.0 B}, S T E A 2 A A HES, W R LABEM T AF7E. AREEasEy M
REREN A —BEEE TEERSHSH, RN THERIIEN S Z (AR
1-2).
2.2 SDS-PAGE
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KSR A R AR H SRS WY 4 SDS-PAGE. & i W E, 7]
R I-1.Y-1.5169 % 6 BRE K< LRAEIE — KRG FRASI1S00 W EEFEQ KT (BN
-3, §ikFrR). ¥ J-1 8 4E S EH 2 Sephadex G200 EBEZH7 & DEAE-AHEH
FR Bt — ik, B E4E SDS-PAGE, Wiy B—FH &, 4T &9 51500,
B RiRainy S HA.
23 EXAMEBAHSH

SR SBERE -1 K SEASARIRER. FEMELZERT ISHER
B, HPREm XNEMSHKEEER S EEREE N 36.8%. THREEERY
KA (19.3%) B TR 2R (14.3%)  [BrhdE BB & ABS (E2).

F}2 MkSAIRN S HANKEMEAN

Table2 Amino acid composition of Aeremonas hydrophila -1 and TF7 strains

T 4HER R mol% in  7HEE R 3 mol% in

HEM Amino acid HEM Amino acid

J-1 TF™! J-1 TF7!
XINEER Asp 13.3 15.4 MEE Tyr 2.0 3.2
HEM Thr 7.5 7.1 ¥ HM Phe” 6.2 4.4
HEE Ser 6.1 6.8 BER Lys 7.5 8.5
HER Glu 60 8.9 #HEM His 3.8 0.6
HE® Gly 12.2 8.3 HEEM Arg 3.0 2.1
HER Ala” 124 12.7 MER Pro” — 24
AR val’ 7.2 15 BEE Try” — 0.7
HRES Met’ ) — 1.5 P EE Cys 1.2 0.0
REAR lle” 43 2.8 TR MW 515K 525K
AEH La’ 6.6 8.8 BAKHRE Hydrophobic residues 36.8% 41.0%

+ BK¥E R M Hydrophobic amino acid.

24 FESH

SEAARMMMMEYE, p[B Vero 411 BN KA, RA A MR, HAR
% AENN 20 SEARARMER, RERA O AR, B BFEHE, HE S
Eorea R/, W HEC EXAMRE MM REE L HE ME, T3 Vero fIRE
BTV, AR AL 20, R IE AR O BT ANR, Bl A Is 27, BEFh HEC
RO F/NE ShGRIFHRED, ERBRBA Y RIEHE, LD, 2510 4.44pup 0
3.58ug. S EEMPUAAREMNR HEC SEMHFMER, A HEC EXATUAERIT ML
BN, S BErth NRHLER.
25 hRtEsH

B AT R J-1 % S BEHE PM & 10 Br Kk S P H SRR 7R
A, R 6 BRAE (Y-1.F155.5169. LL1 / 88. N8a & TPS—49) ¥ S BHM L
ENR-ABREAHAN. 511 K—R. RUEX 6KEASEA.BS5 -1 SEHB
FREBEHZX. B4 BRAE (W—1,4288. AS1.927 K AY91101) A & BLAE{f &4,
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ZUX 4 BERREA SEH, RE S BAHNRKES I-1 AR, mAHE PR fELE
SEERMHEF 10 BEAE, WA Y-1 A FI55 MESRANKN S EOE&HE. EAKK
¥R B . BB R, PM SR PR &, T B PM R 2 W% PR, B, 31T
ELISA 78K S B2 ME S MO EER, SR J-1 B S ER LK PM.

A J-1 8 S EAMBIE PM MIESME{LE TE7 % S BHM P PFIL #4T ELISA,
S0 BCLEENEKSEREEEN SEH. EFE PM HEAZRAENE 12 &, PFI
Hiik B RERE 11 #k. H PM # PF1 B0 FHEERA 6 8k, BINFAHME 3 B, S169
% 6 kW PM R 2 B, T PF1 BAHE; 4288 %5 5 ¥k X 2, PF1 381, PM B H
tE,

3 it

S EREWEN -FHFENERSH, RETRA PRI G RKR TRIE. FRER
BB S, EEE. FRAEESARESSY, ERES AR TSHE T A%
SrEE K S M E -1 #AE S BV EBEACPHAMIT I-1 Bk S EANEL
R, £ e A R R, MR ET.

S EREABEHY THEAKRMERINE, RAE SR REMAE - ERE REF
EHEYFELE, MRPARE. B THEES. SEERFASMIRPRERITHETIA
EH, MEBRNASTEREN S BREBEEMNHE NN T . RA S ENRAESER
WEATRICH, ASSARES ERALHIE, WESKARER. REREAS,
HRERSL R RERIAMA, 5 RS AR AR N E S H X", ETFEAS
HNE S ERIEE, BRTMAB T, Atkinson 2F (1987) A AWE KB MER S BEH 5K
A% B—mHETF. EEHENTTRESEIEL S B4 Sk 8§
HEp—2 S (ff &%) . Wb, fEE AL KERE J-1 Bk SEQENERRR
AR, ARERES, B2 100%8R (FFAK). A—H, AKPITERHEKIE
B W-1 #iEH S B, AR EABR S, dKFT R, kS BREN S BaEEBw
MR PREERTERNER.

BEBRUSSERRWA, BN ENERKSENE -1 %S EREERADT S
EAMRE K S AR TF7 SRR DAL, HENSHEE LARNBKETER, 06
SEHRREHNEREREREBEHSHNAREERE N, AWM. MeHAREHAH
MEEELREAR, RA SEN -1 kHA BB RERE, XRUFKTAR
BSEARAEEAEATARRERNAKYE, MERFETAXBNZENSER. I
BiAKHERABES, R HE, S EAMHKXKENTFHMX, S EOAXAS BE. Kt
KERX BEFEHE,FEMNT S ZORE, ARBBFOKIE MY S EQHES. K
KYEMIX R, MG BLE K.

M I-1 #i% S B4 PM il PR iR A, B AR N, KR
WS EEMTBRNMN ST AR NER, —HEEEERERIRRER. T SEAD
FE, SHMPESEEN; 5—fRILFEHFIRER, LT S HEK NS, & SDS £H
R4 ERR. F%d SDS ZHihHEN S EOERRRH A0 PM fiik, BREBE M &
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A PR DB B, AES IR IR R 5 i F R fE At AL 8 S B i
Fidl PR U4t REHIEAA. I PM A PR EREEHEE, TASRERANS
SDS ¥4 3, HAMNAERIC %, HIEL, PM NGRS ORESEREL PR .

EHED, HE S RAMRRNES 3 AR ORERKY S BOEREHES
— B MAESEAE, O -EhERN B SHREEEREN S EG, mKkILEH
B ORIk S EaN2TEHIE. BRFEHAER. ARXRNEEEN, HkS S
HSHEHMIMFEHER THE=#EX. MESEFKNP, Y-LFISSZHEENSEAS
J-1 Bk SEHH PM # PR BB GLERER S, 0 S169. N8a F i Bk{L 5 PM [, i 5
PR ARK. [F&t, B J-1 @k S BEEMPLME PM & TF7 ditk S BEAHLINE PF1 B
ELISA RA[ =%, J-1 F c BAMbIEHE—2 685 PM A PF1 B AR Y,
BB B\ RN S PM KN, WA S PF1 I, {0 S169 %; 58 =611 4288 H 4t
#, Efil4Y PF1 KM, HAHS PM RN, mal B, AKSERE S EOMARS
& AEE-E5T.

J-1 @itk S B TRA 51500, MiZ#7¥H HEC XM FR N 52500,
HEHHEAME., SEONS HECHERGRF—FYE, RFIFEL, FRENEREEY.S
EOBRARBEAMEES, A B 0YE, 53BN, RS #1545 HEC #
FHERE, BHRFHERZL, SfAFEARR—#Y K. Wit HEC # XN LRE
(k%) S s EARARE, B —HELENEAMFRRYR.
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PURIFICATION AND CHARACTERIZATION OF S—LAYER
PROTEIN FROM AEROMONAS HYDROPHILA’

Yan Yaxian! Chen Huaiging Lu Chengping’
(School of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095)

Abstract The regular surface protein array (S—layer) present on Aeromonas hydrophiia -1
was composed of a single species of protein of apparent molecular weight 51500. This protein
was extracted from whole cells by treatment with 0.2mol / L glycine hydrocholoide (pH4.0).
The protein was purified by Sephadex G—200 gel filtration chromatography and an ion ex-
change chromatography on DEAE—cellulose. Amino acid composition analysis showed that
the protein contained 36.8% hydrophobic amino acids. But the protein did not confer
hydrophobicity to the cell surface when present as an intact S—layer by salt aggregation test.
ELISA and immunoblotting with two different polyclonal antisera against surface exposed—
(PM) and non—surface—exposed epitopes (PR)of the protein revealed that the sensitivity of
PM was higher than that of PR. Antigenic diversity of the S—layer proteins from 20 bacterial
samples was analysed by ELISA with PM and PF1 (polyclonal antiserum aganist Aeromonas
hydrophila TFT S—layer protein) . The S—layer proteins were distinguishable from the
extracellular toxin of the homogeneous strains in antigenic and biochemical characterization
and the S—layer proteins were one of the main protective antigens.

Key words Aeromonas hydrophila, S—layer protein, Purification, Biological activities,

Antigenicity

B RE ISR
Explanation of plate
LUK SCRLBEE T—1 Bk S 2K A R R RS (72000 % ) 2K R IRE J-1 BRI @MY A (K B A
B S 2, 36000 % ); 3.7 K AR R F 8 bk BB IR B SDS-PAGE MK,
1.The paracrystalline S—layer protein of Aeromonas hydrophila J—1 sirain; 2.Thin section of Aeromonas
hydrophila J—1 strain cell ( arrow indicate S—layer) ; 3.SDS—PAGE profile of glycine extract of
Aeromonas hydrophila strains: A. N8a; B. F155;C. J-1; D. Y—1; E. $16%; F. TPS-49; G. Marker.

* This work was supported by a grant from the National Natural Science Foundation of China.
1. Present address: Department of Animal Science, Shanghai Agricultural College, 210910.
2. Corresponding author.

© PERFEME VMR TIBESHRIEE http://journals. im. ac. cn




