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HRETEESKINBSKRIEATEREANVTEE
X EF, b

ChERFE B KAEEYFFI, WKESSEMRARBERE A LR, ¥ 2L 430072)

T MR AT W (Flavobacterium columnare) & —Fi it ARG E MK =2 W HRE, ETEEEFRHALER
(Crenopharyngodon idellus) 8% (Siniperca chuats?) S IEMER IR IR . R LL 1972 45 N R 2 0ER 7 B 4 B 1 Pk
HFTHREATE Gy fl GBItk AT AN &, 45 Gy kB S B AL BAALE R, 1 2N Gypge M EBEH RN HEL
REIR, Gaps ) LDsg B GugHI R 3 M E R, B Gups 0 BB, Gy “B 87 FIR & B B % 77 %5 Ak
FAT E IR Gura T I Btk G AN R B, R XU R K & G B G 00, WRILT MM A EERRENELD. KA
BEfR IR B SR SURE M B BRIE TS, B W R 7 AN E e A ARIBE E S KO RET R AR & B — A e AR
MIRERE 3 MES, ENTREEREFERE IR T. [PEA™R,2007,14 5):807 - 814]

KBER: AR FATE s B R 5 MANE A XU n) Bk RIS

HESES: 994 SCERFRIRTE: A

HAR B AT (Flavobacterium columnare) 7 i
FEHTEH (Columnaris disease, CD) FIJH L& , A HY
F R S PERIFRIA 45 1 5 B v K Rl Kk a2k 0, B e
EFRIE T (Crenopharymgodon idellus) K18 (Siniper-
ca chuatsi) PEBERR IO R 21, AR B E 24 L
N, B A AR ECE BRE AT OB 3OS 41 1
(Chondrococcus columnaris) ~FEIRFE LT 4 AR £F
R MR (Cyrophaga columnaris) FIAE IR JE HAT T
(Flexibacter columaris) 37,

FER B AT WA [F] 1 AR AR A — 2 B I &2 5+
R 52580 0 G 1 B0 T B[R] PR AN [R] 25 00 B B AR X 43
SRR 35 U5 KRR E 15 T AR
WA R EAR AR 5 A A 2RIE T, (B AR I AR I
HB B AR, 5988k RAEKIR & F 20 CTA 5/
R AEIR AL, Y99 BRI G, SR A AR 5%
12, &R R R, 68 22 5 2 3R 68 7 6l 45, 40 2R
KBRS, R R mKmarr e,

IR B8 AT 1T 5 B R R 59 B RO (R 1 BB 0B
—EBESE, ML HE 0 R AR HE 51 R R
BTPR T8, S 35 bk R A R ) S B 2 T L A R
FHBRE ST, Hoor Wb JRAR P AR 22 AR A Y
B 7 079, e AT I By AR T

Yo B #1:2007 - 03 - 01: 1237 H #1:2007 - 05— 11.
EEWB: FERER A AT E (20051192 .

X E 451005 - 8737 — (2007005 — 0807 — 08

FEIR AP A M BOR AL . B B AT b ik, AR
H S B A T SRR B 1T 9 25 70 (A 7 AR E 1
g WL, A3 PR DR 41 2 00 5 TR0 A IR S A Il 25
FIHA S FE DR AR 10— ARHIF R R ELAR AR 1 R
207505 2 BT R IR ST 9 B RR R 55 2 PR I
S A, B BT I R R T e A B D

1 MR5I%

1.1 EHFMEFEG

AR 5T BT PIAR R T AR T IR Gyl Gyg IR K
A 1972 TR LR B B Ay BN, I R A 4
AU EFEIRE (Mywococcus piscicola) s Gy % 7 4 3
H G E NI EK, 52 16 (DNA 1E N5
THRC I RGRE AT UE S, 3 FEEK 2 AT IR 3
PR R4 2 81972 )5, BT 1 G Gyg
Bk —EHRAE-20C. A TIEREEN, K GH
PR o P ORI P S SRR B — IR R e
VRIS 5 T B AL 0T, FF 9% R Griffin ™3 i 07
EEE, BEARMAL I ER G 2R Gugso Gigh®l
Ly YU SZS=p i

WA AE 25 C Y Shieh A5 SR 5 b 218 4%
B FE 18 ~36 he UG & H 15% A4

EHR N NEE 1972 -0, 5, B+, TENFK=RAEYHENERLELETA.

BTAEE : 2f . E-mail: pinnie@ihb. ac. cn
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#0 H i Shieh B2 55, — 80 T RA7-
1.2 LDs A9 E

8RR R Ok B DT A L e 3, R R
H6+0.8)g. HIRIBIE, M E Gupsefll GigIF
I E (Lethal dose 50 percents LDsg) » A TEAT
WK GygsFl G181

PR K T (RTE 7 7 ML A R 34 T 1 1) T V0
FIFTFH MW . ETERMERL L, T T Gyps
FRIHR E 4 1% 1035 CFU /mL+ 1 X 10*% CFU /
mL+1 X 10%:% CFU /mL+1 X 10%% CFU /mL, G5 I
B E A 1% 10°77 CFU /mL~ 1 X 10877 CFU /
mL+1Xx10777 CFU /mL+1 %X 1087 CFU /mL, &4~k
FEAH 20 BAE L E QO+ DTCKIBTRIE1hRE
BHIR G G 20 L BIK RS, 78 [AA 9%, 7E
JEHA R AN L KB IR FRAE QO£ DT WA A
B KB T 7 K VA R AR B ), R S TN 20 L
MIKIGRFE R, RFEA A SR, MM 2h WE 1k, i
ST P BT T 5 R T T B TR) DL R R IR, T 4k
7 d> 7 H Reed & Muench!S {771+ LDsg-

1.3 Gups™ G EHRBIE KN E

¥t — 80 C {RAZ A B AR AE Y, 7F Shieh 35773
25 CHERE IR E ODgool 5% 0.4, X5 B 2 mL
AN 200 mL #1# Shieh 357755, 25 C R 4k 2285
F5, TEHM S 96 h P, BB 6 h BXHH A1 B, FE
FERBEEE & PR B A BRI . 2
T R A Kk
1.4 #EAMSNEB (extracellular proteins, ECPs)
Bl &

PR Gyga ™1 GygTE Shieh H577 2 25 THiF+
18~36 h, Z [ Li S5 (773 #1 & sk & (6], fng
FIEAE 10000 g,4 C K& 10 min, WHEME. L
TH M 0.22 pm 168 A% B IR Millipore) 1 3
F 10% =& 218 (w A 7E 4 C i BT 8 1 4R
H. 15000 g 4 C &0 30 min WEITE M EH, A
—20 CHUCE R NE R R PEEUUE, ZEBT. Fig
FIME A A Smol /L JRFE, 2 mol L ik, 2% Lw &)
CHAPS 2% [w/A ] SB 3 — 10, 40 mmol /L Tris,
0.2% Lw/~] BioLyte 340 P 7 H f# it (Am-
pholyte) ¥ f# 5, & FAEAEL - 80 CIRfF&H. H
Bio-Rad & A & BRI &M e & Ak E.

Bl 12 9% 195> 2 s (oH 8.8 5 5% ik 48 iZ (pH
6.8 . BAVKIE FFE 20 ~30 pg WABSNE A,

Tris-glycine 22 /¥ 1 (pH 8.3) 1T SDS-PAGE H
ik, F%5 O = i R-250 4 (h,
1.5 Mk

55— 17 55 W ZR 2 /£ Protean IEF Cell (Bio-
Rad) F#%BEAEFMEAT. ¥ ECPs i FHKAL
® mol /L urea, 4% [w ] CHAPS,0.5% immobi-
lized pH gradient (IPG) buffer; 65 mmol /L %% 77§
et ok B D VR 1 W #3818 em pH 3~10 FE&: 1% pH
B I T B 4 (Amersham) 18 P K46 FF
RIS EAF 400 pg A, ERAETR 350 ul. RER
h#IEF] 60 000 Vh 47 . BESENIE, B &E
5 A (50 mmol /L. Tris-HCI pH 8.8, 6 mol /L J&X
#,30% LvAlHH,2% [w~]SDS,0.01% Lw ]
R, 1% [wA] DTD P4 15 min, #5 £T
7% B (50 mmol /L Tris-HCl pH 8.8,6 mol /L JR 5%,
30% [vAJH M. 2% [wi]SDS,0.01% [wiv]iR
Mi,2.5% [w /A 8 Z 8O P4 15 min. £
2 k-1 J5, 7€ Ettan Dalt Six Electrophoresis Unit
(Amersham) F 34T 55 — 17 ) SDS-PAGE, i it & )
#512.5%. HIkER)E, ARAEE SR E G-
250 HEAT QL th . RS 3000 ) vk B B, PDQUEST
A Bio-Rad) 7317 & i, F HRIHE Gyrs F1 GigECPs
MERREEH. REE 3 REMEH &R (A
ERE MG ERE D AAREE 2.
1.6 FESH

% . Shevchenko 25 W70 i) 77 ¥ 8 17 e A G A
2 pL B LA T MALDI-TOF s A4, BT HIHY
i N a-cyanohydroxytranscinnamic acid matrix
(Sigma) - BT H [ i 3% 1 A AutoFlex TOF-TOF
LIFT Mass Spectrometer (Bruker Daltonics) , F 14 2
%% W#EAF . MALDI-TOF Al MALDI-TOF /
TOF ¥R Hl /2 5% 1 30, TMALDI-TOF-MS ) Jn i
N 20V, RETHIEN 23kV. & 8E A kB
3 AT R B PR &R SR BioTools 3.0 software
(Bruker) - Peptide mass fingerprint (PMF> 1 & Itf,
JRBUFR B AR ZER 100 X 1078, R fR1F 1 MY
{7 IR s TOF-MSMSS # R I # 7 8 7 FUE R B
4 0.5D, w2 AV 1 NIV iR, 2
Mascot (http: /Awvww. matrixscience. com /cgi) % &
NCBInr 4 1 %% 35 2 it 417 8 0 iU 2. PMF Al
LIFT Ji% 2 H7K F Mascot software (Matrix Sci-
ence Ltd, London, UKD -

R 258 7 BF (ESI-MS) R it 70 47 77 i 2 IR
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X E B ARRE R RSB SRR EA P EREANIF EE 809

Ding 2181, B ] ff )% % {X >4 Finnigan LCQ Deca
XP Plus ion-trap micro-electrospray mass spectrome-
ter (ThermoQuest> San Joses CA, USA) , # B¢ Survey-
or HPLC system (ThermoQuest) #:17 7£ £ LC-MS 43
Hr. MS/MS JRGEHE (FREHE o BT v 37
H SEQUEST ¥ (University of Washington, li-
censed to Thermo Finnigan) ¥ 2 NCBI # # ¥ /&
Flavobacterium spp. B REIEE. EAXENS
HBE Xeorr A1 +2>1.9,2+2>2.2,3+2>3.75)
I H DelCn 0.1 -

2 ZRE5H

2.1 G GgHIE HiTM

FER BT T Gapa T Grg A XS L £ £ B HIR VL
WA R WNAE 1. Gypa WO B8 £ PR 1) LDso 70 A
HIREE N 1 X10°34, 11 Gig AT 1x1087. #HF
Gursll LDso /D L Gl iE 3 MU EY, H GgiRifl
JE A AT AL T (8] B Gups s BT LA BR Gupa B
& XA TREERR, T G 2 XA 59 54K -

F1 HRETE Gl G M S & 13 0 BRI
Tab.1 Immersion challenge infection of grass carp (Ctenopharyngodon idellus) with

Flavobacterium columnare strains Ggg; and Gg

Btk Gars Gags strain

BB Gig Gyg strain

FFEIRE /(CFUmL™D FETE /% FETE /A BHEIRE /CFU-mL™D FETE /% FETZBTIE] /h
Exposure concentration ~ Mortality (z =20) Death time Exposure concentration ~ Mortality (z =20) Death time
1x105-%6 100 19-40 1x10%7 20 102-150
1x10°-% 60 20-48 1x1077 10 150
1x10*-% 20 44 - 60 1x108-77 0
1x 103.66 0 1x 105.77 0

B I 1 SR AR R 1972 24 B AR TR
TERIFDIR AT W R bR G RIS BEAE Gt 8 T 1K
SORFARIE N 6 G AT ERAIRN T 3 RAEA,
RFBNAT AL IR B Gyps BRI A SCHRIR
TE 59 FF K AT LA T U S I A P AR AR T 3 e
BN TIRFRIG R IR, G R 2 N AEAR .

2.2 Gups™ GigfY ECPs #9 SDS-PAGE

Gurs F1 G R R I A K& B 1 B, 1R
PP 1 RIH E I MO R TG G ] . A AT
DLE W, G WK BT A KR TF Gigo #FN 18 h N,
Gupa B KA T 2212, 18 ~30 h 4 T X ##, 30 ~
36 hib THREM, 36 h FE b FEE M. #Fli24h K,
GigE KT NZHA,24~36 h &b T X HH, G =
EBIR%L, 36 h JG Al b F A2 e I 2 80, P Loy
TIETE Gaps W E0 A K B8 20 h F1)5 # 26 h-Gyg
(% A K A 26 h TS A 34 h SR HI&AAMNE B
5 34T SDS-PAGE (Bl 20+ Gyps 1 Gig 7 ECPs
PSR R ARMRL, B 3 S EZEME AL, T2
A 69 kD54 kD #1 41 kD BI85 E 4677 Ak, it
WZ4FE 10~200 kD Z M E A&, BT

SIHER BRI, AN BE S A Gapa BT Gyg W FE 2 8] 22
ARBIEAKN . W G WK &, W EK R
#1120 h 1S 1 26 h 1) ECPs [l i 5 1% O A8 8L; ¢
Gig T & » X 8 A K B3 26 h #1/5 81 34 h 11 ECPs K
WA AL A TR N PR, ik T SR K
JEH, BB SR 26 h 1 Gups FIE 77 34 h [ Gig 2R Hil %
ARANE B, HEAT X K

—
(=3
1

BT/ X 100
Colony forming units

o v A~ o ®
cIIII

Fflal/h Time

1 AR B Gurs ™ Grg HIREIN £ i 28
Fig.1

Growth curves of Flawobacterium columnare

strains Gygs and Gyg
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1 2 3 4 5
kD 1
Py
97
. el e i
66
[ )
1 = =
45 " il
— il
30
20.1
|
14.4 =y

2 AEWREIE Gars ™1 Grg B bR ML 4M 85 F1 1) SDS-
PAGE Ei%

1:AREER A T8:2:GgE 97 28 h JEH ECPs, L 20 pg &

H:3:Gygt ¢ 34 h JE [ ECPs, L4F 30 pg & A 4: G B 57

20 h/5 1 ECPs, LFF 20 pg B H: 5: Gy H2 7% 26 h /51 ECPs,

M 30 pg EH.

Fig.2 One-dimensional SDS-PAGE of ECPs fram Flawo-

bacterium columnare strains Gurs and Gyg

Lane 1: The gel was loaded with the molecular weight marker; lane 2:

20 pg ECPs of 28 h culture of strain Gyg: lane 3: 30 pg ECPs of 34 h

culture of strain Gygs lane 4: 20 pg ECPs of 20 h culture of strain

Guygss lane 5:30 pg ECPs of 26 h culture of strain Gygs.-

2.3 GupsTA G E ¥k AT ECPs HIXY [m) BLjK

XF Gapa 1 Gyg WK 1) ECPs HEAT T XU IH) HL ¥k 2
—DE; & 3). i€ PDQUEST #4447, & 10
FA A E 3A, wl~wl0) RAEMREK GupeHRIE, 7
AMEA A B 3A, wll ~ w17 TR B K Gupe TR IA
A (Student” s z-test> P<0.05). H 7 NEH A
(] 3B,al ~a7> RTE5S Btk G &1L, 10 MEH
R (& 3B, a8 ~al?) 759 FE Kk GigT & & L Stu-
dent’ s #-test: P< 0.05) -
2.4 MALDI-TOF MS #1 MALDI-TOF /TOF kL X
ESI-MS £ EZ R RIZEHNEH

34 N EFREWEA ST N, KT
fEr=¥12 it MALDI-TOF MS 711, RE#H K2
IS E AR AT B T IR 1 PMF B, (23 4T 2085
FEHE RN ERAE SR, BF 5 4MEAA
(w6 ~w9, wl2) ) PMF Bl AH{L (B 4, BT &
AHRL, Ho S B AU A 22 5, BT LXK 5 A A0 RO EY
T 2 A4 EH w8 Al w2 fit T MALDI-TOF /TOF %)

B, HABP A 8 22 7 & A AR dE1T T MALDI-TOF /
TOF 43 #7. %A PMF % & MALDI-TOF MS /MS
AT AR R, A w1l B wld 153 T %€,
wl 2% 8 N E A K (GIKD , H = 47 i £
5 NCBI A EHEEIEEH L IREME F. johnsoniae
GldK (accession no. AY882986 11 3 /M Ik Bt #H LA,
SMF N 133, wld &5 5w 8 R AR 2 IR A
B, L g il 05 5 NCBI 41 56 8040 22 v (9 15 £
WEEF 4R (Cytophaga hutchinsonii) 1 s-adenosylme-
thionine synthetase (accession no. ZP _ 00307689 [
1 MIEKBARILES, 1945524 75,

6 MEHE w2~wS, w8 il wl0 &1t ESI-MS/
MS 74, R w8 R EI% E . B A SEQUEST %
X B w8 1 LC-MS /MS JR A £ 4R AT R, L
Bl i B AR A K (F. johnsoniae) B —Ff
fi2 & B B 8 @ (Putative membrane protein, gi
90436484 . R HA 1 MKB S 21 KA puta-
tive membrane protein AH VL, {52, X A~ KB 4
SHEMBT 5 &, BB RH Xcorr values 1H# AT
2.0, DelCn KT 0.1. Pfam HMM # & (http: //
pfam. wustl. edu /cgi-bin /) 7~ X Fl' putative mem-
brane protein 7& 310 {7 Z 21 21 512 7 2 H R 2 16
H— SusD-RagB #i#1, H4545 4 57.3-

3 it

0 T 7 R 1 3 A B 1 E A T T SR i
EEEFEERERY, M A E A
SHILB AN FA BT E NI RN, FEA A
FOZE B 2 N FIHRBTAE 3 00 G 8 S N T L A 2
(45 200, ACHIF 5% A &b T % B A KR 39 ER A IR 3
I R B AR R 59 B AR s 98 s P E AN B,
RIGH X L |/ (AT 7 X Mk & &, 4 3R A
MALDI-TOF MS. MALDI-TOF /TOF MS #1 ESI-
MSMS M EZRRIEMNEARIT T EE. 34MEA,
BIE Bh & B KR B R 28 A BUBg DL S — Al B
PO RS R A S Ok

Wit PDQUEST #AF 5 #7, KIL Gaps F1 Gy 1
ECPs £ 4 M REFERMEA L. K 34 MME
A A2 it MALDI - TOF MS 4387, (B2, i Fik
WA R FAT B A 2 2 R 300E, ) PMF 204 1
% NCBInr 41 & 5038 2E, 3G ML 2 e 5 1, R
#i K 2 M E A A1 PMF B R E R & . X Al fE
R DRA 8 AR B0 P o o T AR B 3 1 R B R R
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FERIRADTHER . BT 0, o Xz R RIA MR
F R T BRI AT, 34 N E R RIAE A R
#i K% H# 2 id T MALDI-TOF /TOF ) #7, {2 X

M

97

66 =

45

30 =

20.1

14.4

10

w3

XE B HREAFERERNBIERSIEOTEREANY L EE 811
A2AEEARFE TEE. 6 MEA A U w2~
wS, w8 Ml w10 23 ESI MSMS 731, A H w8 15
B THEE

kD M 3 10
97
66 s ) al_ O_»
i a_i al\: v
“ el S
. //34
al4
\ als—— " |
30 a5—m— o .
ale—=—
a6 a7
20.1
317\
144 % —

4 hale Wi.\‘. zf... A

3 HOREATE Gy W1 Gy ® BIHRMSE B RIXU ] H K B H 3~10. 18 ey FEERTE) , BEAEE ST G250 Bt

I M AT &

NTIREAR.

Fig.3 ECPs profile of Flawbacterium columnare strain Gyps (A) and Gyg B) on Colloidal Coomaassie Brilliant Blue-stained

2-DE gels with a nonlinear gradient from pH 3 to 10. M: molecular marker; “A ” shows protein point.

4 —EEH AR SR

A Al
|' B
=

! =

A, wb6:B: w7:C. w8; D, w9: E. wl2

Fig.4 Some peptide mass fingerprint profiles of protein spots A, w6:B; w7: C; w8: D: w9: E: w12
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EH A wl # %% 4 GldK- Braun %215 B
GIdK = 5 R T 1 [R] & 7Y #E 2 s B — 5 5
WEIMREATH — 1. gldK EREAKES S
A BRI BRI e e R LT BRI H g
JJ AR Z DL Bk I L B A R A TR P AR TR AR PR IR L R
TR . RELAERE GIdK £ IR A 3 Y
Lhte, (A E e B NAN = b B e, R e AT RE
SRR EE I BURER K.

HE R wb~w9 1 wi2 HA ALY PMF K
(® 4,7 2 -DE & b, BHEHLE 7 & A 255
B A W=, R LA R R R —fE e, R
ABEARFRMBMEREM (B 30 . & w8 #HEE AN
MHEHIEE E, A wow7-w9 Al w2 AT LU
ENATREMIRE A . E A S wo~w9 SRR
TIK, MAAESG BEAR P Rk T &H A 8 wl2 755385
R A R R®RE D2 3 15, XM AT R
HIEEE A AT BE SR B A BUR A K. X R
1Y) SusD-Rag 4514 18 AT Re /5 22 T 22 5 6 B 30 48
TR BT » 25\ 2 18 I R i DL % B fig 22230 SusD-
RagB Z & H B 71 RagB 72 4 &R nh Wk 5 L 6 (Por-
phyromonas gingivalis) IMER —FM g EH, BH R
HEVF 2 R SIS R HE 1B A D B 2, g FE DR BB (AL
ragl®) 7] B6 & — FF T 1 B 1 B (Pathogenicity is-
land) 257, i L ASBRE (RIS B 0 P. gingivalis
A AT 5 R I ragl3 55 BB H BU7E 58 5 4%
w260 (8B, of T RIR EORF IR AR T R RO 2R 1
BRI ) 455 R R Th e i A e 1 — 20 BRI 9T

JRIE AR 2 R (s-adenosylmethionine, SAMD 1E
A EL4E DNA-rRNA. tRNA F17F 2 8 [ i 3 A i
R R R R, SR Th BB A . IRET
FL 2% & 1 (SAM synthetase) /3 HI FH i & 1R
A ATP & i SAM. JRET F A8 2 K & BB merK
FEK DBIERH e X DOV BE R 0 ADoK LR ) 26 5
YR K-12 BIAERKZ AT DR, 2 merK 1)
RILD I, K4 DNA Y AL D, 4i 2> 2R
ZRABO), FEEFREZ I, merK MR LR K
Escherichia coli BE BT ANBT /D1, 1078 557 78 2 1
merX 7% 3% o A K B b F 200, Al PSORTD
23 (http: /Avww. psort. org /psorth /) 43 HT & 7= i
PF FR B 20 R 6 B 7 2 T 4l AR 5, HR IRAE ECPs ',
B He 2 418 B % (Autolysis) 145 K. SR, A
FUAE FREF R I AR AN BT 1 TP B T 5E 22 1 R I R AR
ARG R, AEREREPERIRE, BN S

) E A e R R R A ORI

BT 7 A% E B B AU, AR5 5 B bR
5ARE FREA SR S N R ERFR P FRIEM
A SWHEAT T B A, (B2 B A RIS P 4
R, REFEALAATREFNE IR TFGE SHAH
i PE v (155 D) AE K B B BT B AR BLPE R AR, e AT
PR LA R E SRR E A A Rl — 0
5.

184, R KT HARFE A WO s R
(Chondroitin AC lyase) iX — 2 J) 8 7 (4R i 1110,
AHFRE B ERBERAGERN EREEEATR
MFXFREE &, 7T Re 2 B A 7E Shieh ¥ 77 241, 424K
MW Gure/ " AEIRIR IR ZREIES Germ4Em
MR EZNBEHNEMETLIL. RELHTEE
HRB SR A R D, B kg shE A K RE
PR 2 B8 & g DL B —Fh vl e A I 88 B A BIF 504
REF R E R A T AT RE

52 3k
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proteins between virulent and avirulent

Abstract: Flavobacterium columnare  the causative agent of columnaris disease; has infected a wide range of

wild cultured and ornamental fish species in the world- and is a pathogen of gill-rot disease of several major-

cultured fish species including grass carp Ctenopharyngodon idellus and mandarin fish Siniperca chuatsi in

China. F. columnare isolates can be designated as high virulence or low virulence depending on the disease

course and the mortality caused. It has been shown that the virulence of F. columnare is correlated with its

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

814 hOE KR H14%E

ability to adhere onto fish gills; and the high virulence strain has a thick capsule; whereas the capsule of the
low virulence strain is much thinner. However; the information in relation to the virulence factors of F.
columnare is rather scarce: proteomic approach has not been employed to determine virulence factors of the
bacterium. In this study’ a proteome analysis was carried out to compare the extracellular proteins of virulent
and avirulent strains of F'. columnare in order to identify virulence factors of the pathogen. F. columnare
strains Gugs and Gyg were assessed to be virulent and avirulent, respectively> by immersion challenge. Pro-
teomic analysis by two-dimensional polyacrylamide gel electrophoresis 2-DE) was applied to analyze extra-
cellular proteins of Gugz and Gyg at the late exponential growth phase. Thirty-four protein spots differentially
expressed between the two strains were analyzed by 2-DE gels; and they were further analyzed using in-gel
tryptic digestion- peptide mass fingerprinting and tandem mass spectrometry. Seven spots representing three
proteins; namely GIdK, s-adenosylmethionine synthetase and a putative membrane protein were identified,
and these proteins may be considered as virulence-related factors of F. columnare.GldK has been reported
as one of a cluster of proteins required for gliding motility of F. johnsoniaein which the disruption of gldK
gene can result in complete loss of gliding motility, deficiency in chitin utilization and resistance to bacterio-
phages. Although the exact role of GIdK in F'. columnare has not been characterized; the exclusive expres-
sion of GIdK in virulent strain may indicate that GIdK plays an important role in the pathogenesis of F.
columnare infection. Five differentially expressed spots were identified as a putative membrane protein. A
Pfam HMM search (http: //pfam. wustl. edu /cgi-bin) showed that the putative membrane protein had; from
310 aa to 512 aas a SusD-RagB domain with a score of 57.3; which probably mediated the binding of a wide
range of polysaccharides to the bacterial cell surface. Although the function of SusD-RagB family proteins
have not yet been experimentally determined, RagB has been reported as possible lipoproteins in the outer
membrane of Porphyromonas gingivalis-acting in concert at the surface of the bacterium to facilitate active
transport of as yet unknown ligands. One spot was identified as s-adenosylmethionine synthetase encoded by
the metK gene or metX, which mediated the synthesis of s-adenosylmethionine. It is reported that when
metK expression was limited, genomic DNA methylation decreased and cell division was hampered. In Es-
cherichia coli» metK expression is essential for growth of E. coli on minimal media and metX expression is
essential for growth on rich media. In this study: the virulent F. columnare strain expressed much more s-
adenosylmethionine synthetase than the avirulent strain, and its virulence may be of interest for further re-
search. Apart from the seven identified spots; five enhanced spots and five exclusive expression spots in viru-
lent strain could not be identified by the aforementioned approaches. These spots may be novel virulence-as-
sociated factors or proteins sharing moderate sequence similarity with identified virulence-associated factors
of other species that require further characterization. Although only three virulence factors identified in this
study> this report opens a path to the further analysis of virulence factors of F. columnare. [Journal of Fish-
ery Sciences of Chinas2007,14 (5):807 — 814 ]
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