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Abstract: In order to find putative virulent genes of Riemerella anatipestifer, suppression subtractive hybridization (SSH) was
used between virulent R. anatipestifer strain RAF2 and avirulent R. anatipestifer strain LY — 58. Fourteen RAF2 specific genomic
fragments were obtained, and the DNA sequences of these fragments were determined. These DNA fragments involved putative vir-
ulence associated genes encoded 10 proteins, including outer membrane, extracellular protein, transcriptional regulator, amino
acid permease and unknown functions. Primers for 10 specific DNA fragments were designed and used to detect their distributions in
13 R. anatipestifer strains belonging to 8 serotypes by PCR. Results showed that these 10 DNA fragments were widely distributed in
most R. anatipestifer serotype 2 strains, but not in avirulent strain LY —58. In additon, these fragments could be detected in other
serotypes R. anatipestifer strains with different distribution.
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1.1 B, RAZIRF

RA2 TU%E T RIAR RAF2 t AR 48 Al B2 B 5 B AT 9 o i e C B BRAT T 61 S, 557 I AR LY -
58 HH R TF555 012005 AT M HOR L e BERS (0 MR 4 s, L 11 BROR TR 75 2 RA B 9 MR A
W, A2 BRI E BEIN ., A RA TEARS T 5 454 L5 I R R R G % (TSB) #5538, K
JAFFE DHS o AR SEEG ZE R A4F, pMDI18 — T simple vector I H TaKaRa ( Ki%E) AH],

I 22k 2 A iR £ . R EREGRF S04 H Clontech A F] ;i E E R E M bRic S AR £ 16
H Roche AFl; Taq B H Promega ( i) 2vF]; Bk H2HGR & H Qiagen A F]

1.2 HAEEFEZA DNA MH&

SRR [7] MITERAT S, BUR R IR B 22 AN B 1.5 mL T4 °C 10 000 r + min ' 5§
05 ming YLHEF] 567 pL PBS (pH 8.0) H&:, A 30 wL #) 10% SDS fi13 wl 20 mg - mL ™" {2 [
K, Fo/MR2), 37 C/KB 1 hy A 100 pL 5 mol + L'y NaCl, F5/MEAGF-IIA 80 wL CTAB 5 NaCl
RAW, TRAIGE 65 TR 10 ming MASAFNEN S5 F IR GW (KL 24:1) B2, 4 C
12 000 r » min ' B0 10 ming W EIEWINA SRR Wy . 05 A R EEIR AW (KRB 25:24: 1)
A7, 4 °C 12000 r + min ™' B0 10 min, WHCEHRMA 0. 6 FHAFR) 5 ILEE DNA JivE, 4 °C 12000
r - min~' B0 20 ming PUEF 70% B L BEVEY: 2 IR, SRIGHEEIR T T4, DUREM 50 pL 9 TE 2% i
(pH 8.0) i,

1.3 iMFIEERZEL (SSH)

Fie IR L PR 20 $2 B ) & U B 545 B RAF2 Fl LY — 58 Hidk DNA, 43594 RAF2 (tester) M LY —58
(driver) AYFEH4] DNA F Rsa 1 1L, RAF2 DNA #43 H5, 09 SRR k8, %
M8 Clontech 23 7] 2204 310 @ vl WA Fh A T 3 4003 0t o RIS AMINF 415 19 . 23S RNA TE 514
S 23S RNA 514, 23S RNA IEM5GH) (EE) 51X KIGAFH# 23S RNA #5177 PCR 73, & % 4%
RORIE, AT2EAR3E . 2 IRACIREEY 63 C ., 755 1 IkZeevh, S MYIJE 1 LY —58 DNA #5433
P BI WAL k325 1) RAF2 DNA RS, BRI ME IS TR IR 243 . FE5E 2 ks, B L b2 A2
RIS, IR LY - 58 DNA, 63 C4A8 K., 44385 = ilkAT 2 % PCR ¥ 145 firfs 2
FIEDA RAF2 BRFRSEESER P51, PCR P 4ifb )5 5 844 pMD18 — T simple vector 4%, #1tF DH5«
JEAZ AN, S A 100 ng - mL N BRI LB BIR AR M s fe, #7220 0%

1.4 HHEEX

3 0%F RAF2 S LY —58 FE[FI41 DNA Rsa | BV Py A T i S E bl , X 22084428 1) PCR 7= kA7
Ao, DASERE 22 5 BOW ARk o BRAT PRiC i iR & U W] kAT
1.5 MEFE

V- 2 7 Ay PR 1) v e EE 2 R A4k, 26 BRI N W) SE RN T, DNA [R] R 2 M i i 2 [
NCBI (National Center for Biotechnology Information) ) BLAST T.H.i47 .

1.6 ZEREREMKEN

R4 SSH G210 RA 2555361 5 BeR P 901514, SRAHH B PCR 773543 BRI A I 25 5 3L [

Fr B ARG g B CAT AN IR L 3 B R T 9 434 . 5140 TaKaRa (Ki%) ARG,

2 FHRE5HMH

2.1 MEIEERBEZERST

W SRR 1 0 PCR 7= HEAT 1. 5% Si e MiBE S IR S . S5 W, LR 1S 7= vk B AR
M, BERERACRRT 25% (K1),

DL RAF2 YEH tester , LY —58 fEN driver, 4 HILZH DNA 28 Rsa 1 BH AL )5 254740 i Pk 22 i 4%
28, ZEWEH PCR P2 K/NA 100 ~1 000 bp, 2208228 f5 19 PCR =14 464k J5 5 pMDI8 — T simple
vector ZRIRIERE, FEALRZERIAFTE DHS o, ¥ 153545 483 A 5ake, FH SSH 5 & i) 5 X5 [ 9%t
BEDLPRIRLAY 120 e ke AT IR VR PCR U748, GBE RS/ 0T 4R 15 14 IR wwkE (KE2), FEiXSEfAPE
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pilEr DNA AR B /INR 100 ~800 bp, X S6H A B Al e 3822 S B

M 1 2 3 4

bp
2 000 —=

SO0 ——-—

250 —-

B2 ZERBAFERBEAEZSN
Fig.2 Dot-blot hybridization analysis of sub-

B1 ELERMESTRIKE
Fig.1 Analysis of ligation efficiency of adoptors

M. DNA marker; 1 ~2. RA#Esk 1 3R RIAFFR BN . 1 AMN5 9 1
F123S RNA IE[FI971K) PCR 4734774, 2 H323S RNA IE[F1HIZ 0514 PCR A tester (1) Al driver ('F) JEFH4L DNA Jy#%T
P 1Y) PCR products using tester 2 — 1 (adaptor 1R-ligated) as the template, 1 #7238 16, BT 575 102 tester 45 5 02 . Mem-
using the PCR primer 1 and 23S RNA forward primer, and 2 using the 23S RNA for-
ward and reverse primer; 3 ~4. DIk 2 MM RIAFT R MM 3 AANUSH)
1 #1238 RNA TE 51400 PCR §" 86728y, 4 S 23S RNA 1F [0 3 #HUZ 1751 4 14 from tester (up) and driver ( down). Number markers
PCR ¥ 147 ¥) PCR products using tester 2 —2 (‘adaptor 2R-ligated ) as the tem-  showed true tester-specific clones.
plate, and 3 using the PCR primer 1 and 23S RNA forward primer, and 4 using the
23S RNA forward and reverse primer

2.2 ERERRBMEREYES
FEARTRAY 14 A BAYE SEREHEA TN 3 IF6 DU 3 45 R 3% 58 GenBank #EAT[RIEME 3T, 76 14 D227 7 B
6 NEFREF BN SIMEE R . ATP 856 HE A, AT 25 ER . RSMEA %
T EEAT UG R, MrTRem s 5L 4 D255 5 R Be SRR & 1 sl e 88 P m g =L AT O, H:
A4 BOR R IA R [P, 22 LLE 10 AT REREE A SCIE R B B, 37 S5 AMIEER 1A R R
5175 & Ll E B A RN, 30" S8R FAREME (£1),
1 BEERHE RAR RERAERRFE

Table 1 Summary of homology search of Riemerella anatipestifer strain RAF2 specific fragment

tracted fragments

branes were screened by hybridization with genomic DNA

P SSH [k K/N/bp [R5 EAff S

No. SSH fragment Insert size Sequence homology E value GenBank accession No.
1 3# 692 TTAMEFE H Predicted outer membrane Se—13 DQ508421
2 49% 662 AHNEH Function unknown protein 4e-09 DQ508422
3 50*% 609 Mu4ME H Extracellular protein 4e-08 DQ508423
4 51* 525 RILFRE B REF Amino acid permease 2e-15 DQ508425
5 57* 423 B FE H Hypothetical protein 2e-13 DQ508426
6 45# 394 &% H Hypothetical protein le-07 DQ508428
7 56* 345 T HERY ATP 4544 11 Putative ATP-binding protein le—07 DQ508429
8 43# 307 Me4MEH Extracellular protein e—121 DQ508430
9 6" 302 AHNEH Function unknown protein e—134 DQ508431
10 30" 235 SR AT F Transcriptional regulator 8e —56 DQ508432

Note: SSH = Suppression subtractive hybridization

2.3 2RERRENS®

MR DI R 25 SR 4 a3t 3, 497 507, 517, 577 457 567, 43" 6", 30" EREEN A BT
Yy, KJH PCR TR, FIERAERA L, 2.5, 8, 10, 11, 21 ZE AR M5 8 b s bk i 20 Al . 4503
WY, TERFINY 13 RRANTE T, BR 2 AU LY - 58 MG REMRSL, AR RA B0 mIbE, L4 R EIR, L
b IEPILE RA AT B AR A 702, (EAE RA8 B4R B bk rh RGN 2] 3% 49% | 50%, 57" 5 HL K
B (#£2).

3 it

S BRI G 0 1) B T3 HE DRI T A A TR R BOR AL EE N LR HUBRE JI R 5 55 6 I bR Bl 5
BRZIBI R SR ZE , JOBEXT 2 RE AR AR RE R FP A7 A6 19 T B -5 3 AR A 3 D XA AR By, A4
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Table 2 The prevalence of specific gene fragments in different serotypes RA strains

[Eag7S JI(IRR KR SSH 223l 1 Y £E R - B SSH. fragment

Strains Serotype Source 3# 49* 50% 51*% 57*% 45*% 56* 43% 6* 30%
RAF2 2 &M Fuzhou + + + + + + + + + +
LY —58 2 F1H Hexian - - - - - - _ _ _ _
BjR1 1 Jt5 Beijing + - + + + + + + + +
ZjR1 1 M Hangzhou + - + + + + + + + +
GdR1 1 J7 M Guangzhou + + + + + + + + + +
ZjR2 2 HLM Hangzhou + + + + + + + + + +
GdR21 21 I~ Guangzhou + + - + + + + + + +
GdR21 21 J M Guangzhou + + + + + + + + + +
GdR5 5 J" M Guangzhou + + + + + + + + + +
FR5 5 M Fuzhou + + + + + + + + + +
GdR 8 8 )M Guangzhou - - - + - + + + + +
R10 10 HNYE Singapore + + + + + + + + +
RI1 11 BN Singapore + + + + + + +

W “+7 FOR PCRAZMIBAYE, « -7 FRKMEAM:, “ +” means positive results, “ - means negative results.

AR A F AR T B A R R AR A, (H EH TERAS A 240 B s S i 2 e 5 04k, o
A B AR AT R Z SR KRR 30 22 0 42 58 F AR S Diatchenko 258 7E 1996 4F % WA 1) — 30 i 3t
R RER A . ZH AR M PCR S5 A ARG G0, fiep  Pesinb /B 2 5Ly ik, alxf 2
{7 cDNA AEERFE T PR, el ek | THIAR S IR I PCR, W] LIRS PR HEAR LA 22 51| R 18
f) cDNA FBE, 1998 4F Akopyants 25 %t SSH H AR UATHR , F T AN A BT, I iAo ok
SIS DN (R R B AN A S 2 22 5 Ay TR OB ST Bt T A FE AR T B0 SSH Hi AR H T E
FATFEEME™ | Fh8" ) RIHA T KR @R Ber " 4 2 0 m

AR PR 5 2 TR TR A0 M RE (R R By, R T AR ARG i ), FEAERRIMIRSS K . W il iz
SN KR EEAEH, R R TR BRSSP R R AR Bk A R A —
FR AR (1, DMELEBER S R NS BRI e Uk 77, fFEEA R, AR LKA
3R B SAMEE A AR, NS RA MR OGS R 8 F A 4 B 6008 2 BR TR 9 B0 1 R
FEEEEN, SR RSN (puP), KIHIEBALGMEO IR R YRR TR 3 ) g 2%
W AR R B S1F R BES R IR A R R E , HEIHS RA AR I RIOG, TR HR SR R T
T 4 4 R BT A SRR AR vy, e SV DR X T A R A R P R R e e A T R X e
VT 0T AVR T R S5 IR I FRIA . rlrAd ST BE R T8 04— N80T 1, HL X il 8 4% BR 1 7 &
MERL 18 F14) 5 L K A (A SR S AN /D1 ARG TP & PR RA RIREMIEG SR T2 /5 rlrd B DIREAH CIE A
FrE—2 5, g e R I LA DI REAR M A, H H A7 e 5L A TR A% 42 DA 20y A i e I
G, Tl SRS AR B RA JE R SCEARRIRAS DL B 2R F I SE LN, i T e LD BB T 5T

ARG R FH SSH i AR s A T e S PE i) DNA 2208 SO, 33X 05 /D o [ R0 7 05 18 28 L PG AT 1
FEIIAHSCIER P E BYE ., H AR EE B A 7 1 TR AR, 1A & BB X 052 5L ECA R
FEJIVRAERE I AR AR R IE N, AWFTR A I 10 > RA JEK R BE, b RA2 AIRI#E I E R R PCR K
LR B E AP IR, JF T Bh SR A R S AR R B SE R I B S S R, DIE T R RA BOw AL F

Fto
B &30k
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