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REASPFIKFRECRAECRBTEAEREELVPIREE
fimy E X +8F ) DNA FF7
ELH Al HHE MEE SE

EHABHNEHRRELESE SR dE
(WHBH: 89 FE3A 16 B, #2AM: 89%F6 /5 198)

T REEIPIRIEAGCEIYN in EREESTOBERE G ELH FEH. ER. AREHNE
ER1EFEER RNA BE, fimy BET—ERSERTHLEWNNHEE, CHEERFIR—RaEn
FABRETFTFRE, BUERE, ZHRBEABLEE, B fimy M5 — S0P REE T RO TEN,
BIRBEAMERIDPIRARE fimy RLHE DNA 53, RH— %7, FRECHESERERE— B 739
bp REH DNA ¥ BRI A RS, FIMEBEIRN, LA fimy 7 165 %K £ FT 4 B 6038 E AL IO PY K4
BHR10EXMERNKELHAEN D HET, SREREM fimY £ DNA FHEERF SR 0RER D
FMERE MR, MAKRFIS 2Kt EWREEAEB S\ DNA 53, F A fimy Fosy
51F, REBEHIBR TR EAL VM REEZESES0.04pg WEHEDNA K2 180 BHAEM, B B8
NHRBZ, BEAPPFIRBEARECR IO ERURSELHEREEN fimy DNA 57, AR S
SIRETRBEM A fimY, WRKXTERLERG 4O RSB NEEHESE fimY DNA 55, BIZ%E
BEEAMEYVSEHL, T AR CHEHREEUEN imy EEFIINEE, REBEPHRIEERE
EHERZEUEE, ESNE—SHMBTR. A5, RoR, 8T, BES, Hik, S BE
RIPAN AR ER T LA REGRIFIRAY fimY ABEABF Y DNA F7], THEEER 26 (3): 242-
246, 2000, "HE&A TEL: 037-672 352 ext. 521, FAX: 037-692 820, E-mail: ca@mail. prit.org.tw]

@57 PFIEHE, BE, REBIRRE
-

AR REEHENE ST —EELERY
BIFEHE, BB E (fimbriae) ., ISR EME
W W FETE F AOREREMR, FELUE R — b R
BEIER (8] AEMAISEREEIE (Enterobacte-
riaceae) WMIE, BIFEWFIEREE (Salmonella
spp.), BEAE—RME (type 1 fimbriae), H
REN0.22.0 yum, EEB 7Tmm E4 (1,61,
IRUSRE R M EAT Bk . BBk, BREMm.
DOEMM ., R, BEAE. MENEE. UEEY
PIRESE (7], LEBEDMEEE (S. oy
phimurium) FH, HE B ERREMY
DNA HER/AHif% DNA E [2], I DNA KBy
BT VEFEEEEENERE | EHE% (argi-

nine) tRNA MR, E 10 BEHEHEE fim BHE
B (Fig. 1) [3] HF fimA . fiml. fimF S
ERE(IEHE (fimbrial subunit protein) EH,
HEREY BHRERLBO 8D, fimC B fimD
53772 chaperone B2 usher protein [, BIEHE R
BUREK ., SRER. fimH WIEYE adhesin,
B E MRS Mo fimZ. fimY. fimW H
arginine tRNA £ fimU, BIEREMFER AL
FHEEENAG [10,11,12]), BBE IR FT
G, BT fimY 4, HERAY 9 EEEEAE
GenBank Database o1, 2|7 H b #1 & RAA U
REIAEE R (counterpart genes) [11], A
EEER, KARFLEE—PEAETHE fimyY
HIRR R, RIGB—E RV AR E ER R
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Fig. 1  Genetic organization of the Salmonella typhimurium fim gene cluster. The predicted sizes of the Fim
polypeptides are given in kilodaltons using Arabic figures. The signal peptide region of each gene product is shown
as small closed box. The arrows indicate the direction of transcription. The established or postulated functions of the
genes are indicated as follows: A, major fimbrial subunit; |, minor fimbrial subunit; C, chaperone; D, molecular
usher; H, adhesin; F, minor fimbrial subunit; Z, regulator; Y, regulator; W, regulator; U, arginine tRNA.

9161
—

8439

Forward primer (9253-9272)

«— ;
Reverse primer (8534-8553)

Fig. 2 SchemaZtically illustrated the PCR primers and their related location. The numbers denote the positions in
the GenBank accession number L19338. fimY starts at 9161and ends at 8439.

HPFHEERWIIRIEE (S. choleraesuis) TE
B2 FERNEERER, WEMLERESHRE
Wk, BEHED fimY B9 DNA FHIREEEREE
BRI REET. EREEPHRESE fimY
) #% B C-terminal B4 B8R &+ E A B]F 5-
GAAACATCAGAGCAACGAAG-3’ B ¥ | 3| F
5'.GCCGGTAAACTACACGATGA-3' (Fig. 2),
FERLURAHEARESIRE —BRRAES 739
bp REH DNA B, RIEREARBEER1 ¥
buffer, 200 pM dNTPs, 0.5 pM 3| F, 0.5 U
Taq DNA polymerase, AR 1 ng SHEEBRHE
YMEAREE fim 2 EBAE 8 pISF101 BIEK
(2], EITRABIEAR ERRAER: R 4TH
246, HLL94T 14348, 56T 30 %, 72C 30

B, #1730 IR, HEREL 2CRIE 10 S#.

EVREH0.7% BIsEBEEK S, oI REl—BRERE
FERIES 739 bp B DNA F E&, IEE DNA 8 PCR
Purification Kit ( Boehringer Mannheim, Indi-
anapolis, IL) ffift#, LA DIG High Prime DNA
Labeling and Detection Kit I (Boehringer Mann-
heim, Indianapolis, IL) FT#E &4 BAMLIER,
S —{EEEET (probe), ABLIBEEIEZ (dot hy-
bridization) 8975 [9], SHFE—BEE RN
fimY 2R DNA FFI7E 165 tRFEE BLY TR
TRIEF A 43 AR e JEL 1t 5 T G oo M B - M B 1R 0 o

HAGFEAN Table 1 FiR, AEBEATAREAIFEE B
PIRARE S BERR AR RE SRR S R S TE , AR LA
HiEA R G EFE S AL DNA 5, HER 10 &
BEHREEMEAE, BT AT LASRE R
KREE, RAthLURESEEEN NS EHREE
MiE. B 1 mL IR A BT B R E S A
VEHEL 1 78, (EER LR, SOTRNER L
500 pL fEE A A ME BRI Bt ZHE
P HCE R 10 &R, B 10 pL EHURAR, A
RIEETR, HBRGHTBILAMR, REHHEERK
R EHERYPIREREEREY (lysate) B
R FEE @R H 739 bp Y DNA EEY), HALRMIKEE
44 B A AR EE ) R AR 58 1R S I DNA OB
(Table 1), BT HHEEL DNA FERITTEIEFRFE
MRS IEZEY), DNA RE#F F nylon membrane
#%, DAEiR{E pISF101 B kR HEIE H 2 /Y 739 bp
DNA 5%, HITE MK (Southern hybridiza-
tion) [9] SHE, FEREHERDMIKBEERE
YIENE A DNA FrEe, #sBsdiRstits £, &M
B DNA FEREF KIS fimY #) DNA 551,
BTRRURA RS EEAFHEEIDFIR
REERE, JtLA Wizard Genomic DNA Purifi-
cation Kit (Promega, Madison, W1), ZZEY 1 BF4}
A HERRITESE DNA, LA GeneQuant [ RNA/DNA

Calculator (Amersham Pharmacia Biotech, Piscat-
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Table 1.  Detection of fimY among S. choleraesuis isolates and several other species

Microorganisms Results of PCR Dot hybridization with
a fimY -derived probe
165 Salmonella choleraesuis clinical isolates + +

Other Gram negative bacteria’
Actinobacillus pleuropneumoniae
Aeromonas hydrophila
Citrobacter freundii

Escherichia coli

Klebsiella pneumoniae
Pseudomonas aeruginosa

Proteus mirabilis

Pasteurella multocida

Serratia plymuthica

Yersinia pseudotuberculosis

a’ All the bacterial species were clinical isolates.

739 bp

Fig. 3  Sensitivity of PCR amplification. Lane 1. positive control, pISF101 used as template; 2. molecular size
markers, 250-10,000 bp ladder (Promega, Madison, WI): Lanes 3-10, extracted genomic DNA of S. choleraesuis

used as templates. 3, 0.4 pg; 4, 0.04 pgs 5, 4

away, NJ) HIHGRE, M LUEREZERRREE

ngs 6, 0.4 ng; 7, 0.04 ng5 8, 4 pgs 9, 0.4 pg; 10, 0.04 pg

0.4 PR R E P E S DNA R E 0.04 pg/pl B,

pg/pL, #RERLL 10 5B 7 AR R EEE 0.04 RS E fimY BEMRGTO5F, DREEBER

pe/ul. {#HTEEEZE#E DNA &k, 5 DNA #1iig H 739 bp DNA F B, B 7 H#8 DNA
AR 1 pL A% R IEVSE, HERBREAE, T It AL T IR B S I REFTRE (e I 8 2 B M

REBMEBIIE, &R Fig. 3 ¥UR, EHER RARBERIEE . ¥ 3 mL PEEREERE, L Mc-
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Farland nephelometer standards, LA 7% 85K
BERBES No.6 (#71.8x10° EMIE/mL)
MERIETE, BLAFT R 10 FEEMEE
B ml ERETE 18 EHEE. & TEEBEHE
FRTEE 1 mL BRAMEREOER L 1 o, B
LW, ERUIRRMERLL 100 oL fEEZRERAM
RBIET . BN MEREIEE 10 S5k,
EC10 oL EASAR, A RS, #TREHM
BIRIE, #t% fimY HEAEFERETR5]FIIAIHE 180
B AR/ mL PIEREEY), HiE L LEF A DNA
FE,

VAR F213 %, fimY DNA FFIFFEER
BEEYMERERBEADIRES, MTRR
Table 1 FTFIA— i E R ERKEEME, &5
BEEREHMPMKEEMER, HHHEU
fimY DNA FFH£E H Ay P R AR S I 23 ARy
. EFARAWEBNIE, KAt RESH
180 fELA ERFEERLIPFIR R EME R, AT HHE
HE, HEEH, WOR finY EEMPPMRESE
MFBREEESER Y, BIJERIRSE L, TJEE
B R A PR ] R — B YA R RRRR,
FIFRESHMEERME, FERBEHEM fimY DNA
FFfE SRR E WM EE B, BfCER
% R ARE R EY PR EEER, T
HAH R E R WA ESE agrA [5] & fimA
[4]. agfA 8 fimA 53 BIRWFIRBEMRERE
(thin aggregative fimbriae) RE—HRENHEE
REMERER, fimY RS —(ARKGEERET
B, WA EER FEER AREEUFIRERNE
A, EEME—F RIS,
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Short Communication: The Chromosomal DNA of Salmonella choleraesuis
Possesses A Homologous DNA Sequence of Salmonella typhimurium fimY
*Kuang-Sheng YEH, Chin-Shu CHANG, Mei-Yi HSU, Chi-Ming CHEN, and Ivan Chen CHENG

Department of Pathobiology , Pig Research Institute Taiwan , Chunan, Miaoli, Taiwan 350, ROC
(Received: March 16, 2000. Accepted: June 19, 2000.)

ABSTRACT The phenotypic expression of type 1 fimbriae in Salmonella typhimurium is encod-
ed by the fim gene cluster located on the chromosomal DNA. There are nine open reading frames,
which encode gene products involving the assembly, transport, biogenesis and regulation of fim-
brial structures, and one arginine tRNA gene within the fim gene cluster. Although the fimY
gene facilitates the regulation of fimbrial expression, the amino acid sequence of FimY shares lit-
tle homology with other known prokaryotic regulators in the GenBank database. Therefore, in
this study, fimY was evaluated as a target gene for detecting the Salmonella species. A primer
set of oligonucleotides specific for the fimY gene of S. typhimurium was used to amplify a 739
bp DNA fragment by polymerase chain reaction (PCR). This DNA fragment was then utilized to
detect the presence of the homologous fimY DNA sequence in 165 S. choleraesuis clinical iso-
lates and ten non-Salmonella bacteria using DNA dot hybridization. The probe successfully hy-
bridized with all the S. choleraesuis isolates, except for non-Salmonella bacterial strains. A-
garose gel electrophoresis was applied to detect the PCR-amplified products derived from the
fimY specific primers, resulting in a sensitivity of 0.04 pg in extracted chromosomal DNA for S.
choleraesuis. The sensitivity for boiled bacteria was 180 cells. Our experimental results indicat-
ed that the chromosomal DNA of S. choleraesuis possesses a homologous DNA sequence of S.
typhimurium fimY . If most of the Salmonella serovars could be confirmed to contain this homolo-
gous fimY DNA sequence, using PCR to detect the presence of this DNA sequence would be a
rapid and reliable means of differentiating Salmonella from other Gram negative bacteria. [*Yeh
KS, Chang CS, Hsu MY, Chen CM, and Cheng IC. Short communication: The chromosomal DNA of
Salmonella choleraesuis possesses a homologous fimY DNA sequence of Salmonella typhimurium. ] Chin
Soc Vet Sci 26 (3): 242-246, 2000. ‘Corresponding author TEL: 037-672 352 ext. 521, FAX: 037-692 820,
E-mail: ca@mail. prit.org.tw]
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