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Abstract : The Salmonella tfb genc encoding for the biosynthesis of the oligosaccharide—repeating units of the O-antigenic
determinants was cloned and sequenced. A set of nucleotide primers(a forward and reverse) was selected to target a defined
region of the guanosine diphospho-mannosc(GDP-Man) pyrophosphorylase synthase gene : fbM of Salmonella C scrog-
roup. The primer set was used to develop a PCR-based rapid and specific detection system for Salmonella C1 serogroup.

Amplification bands of predicred size(1,422bp) were generated from 11 different Salmonella C1 isolates. The bands were
verified to be spedific for the C1 scrogroup by Southern blot analysis using reference homologous DNA  spedificity was
further confirmed by the lack of reactivity with beterologous DNA derived from non—salmonella members of the family
enterobacteriaeceac. A spedificity of 100% was deduced along with 2 very high sensiavity shown by a detection limit of
ifg of a purified DNA template. The isolated DNA sequence was found to be 99.8% homologous to S montevideo but the
related primers amplified with the predicted band sizes with all the Salmonella C1 scrogroups tested.

It is concluded that the PCR protocol based on the #fbM gene from S cholerasuis is optimal fast and specific for the de-
tection of Salmonella C1 serogroup and also the corresponding probe is suitable for rapid detection of all Salmonefla C1
scrogroup DNA tested. This technology should facilitate the identification of contaminated pig products and for any other
products contaminated with the Salmonalla C1 serogroup. The immediate impact of this developed method will be in the

arca of food safety of pig produa:s with the potential prospect for adaptation to other food inspection technologics.
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Salmonella %7-& Salmon(1886) &'0] S cholerasuis S
AE el Bag o, AEe ET THEE
A H-E, AL HY L oA FIEe, Al Koy
L9E #7358 T3t dgHY. T3 F4A 08
2 ol wE WAddte) 23] 3R UN 2838
UP+, Salmonella C1 serogroup®ll £3H= S dholerasuis=
6/R A& ol 3] Ao A paratyphoid & U079,
AldFor I ¥ A4S A ek

Salmonella %32] outer membrane lipopolysacchari-
de(ol3h Lpset Aghe] %3 wWoiz| ™o whg 39

T3 el B A7t ol o)A k. LPSe)
O-polysaccharide®] ol B3t f% 47‘}9} O-3

1o} Astat gl BAshe o)L FAHA
S X8 b gene clusters Salmonella enterica chro-
mosome®] 42min°ll £}, o)) O-polysaccharide
Aol #ABHE b genedt ot gene 12|13 sfe gene
& 783 Salmonella serogroup?] 78l &-&3}1
Qlup,

Salmonella 729} ¥2] 8L Aslst 2 YYaha
AR B dAlE e 2 BRSAg, ey o)
@3, 28 AIZke] 71 GEo)l Aohen, Salmonella 7
A5 gold FLg A8 LPSe O-&d) yg
ELISA™®, monoclonal antibody" *, plasmid profile”,
A4 R-plasmid®] H A8l 2% BH, geno-
mic DNA®] finger printing, fimbriac vﬂZP(ﬁmA
sefAY' 9t invA,~B,~C,-D DNA probe?ell 21§ DNA
hybridization %—ol B S5 g FAA o
& PCR7IM o2 O-F4 9 tgah #dng 72
frH zpell mr% balmonel(a A, B, C2, D scrogroups<

Table 1. Salmonella strains and mxuoorgamnsms used in_this study*

w3k A77F RSO, Samonella serogroup
o Aol F&3 AE7 HAG, Salmonella
C] scrogroup ] O—‘Lﬂvl 558 gAAA 0y
ol 88 Aoz WA, Samonella C1 scro-
groupZ HE3 LA C1 serogroup®] guanosine diph-~
ospho mannose pyrophosphorylase(rfbM) 2 <} 59
of Zol3tAl Ajs: pimerE o1&, Salmonclla TF
& A& dE57] 98 PCRIE-S Evlsbans
AlEstRom Az2Wd M FH2 D7)A g A
2.2 olp] a8 Cl serogroup EHH ] M F %
Aok B A atel gad e wlaraked C1 sero-
group?| %ol F8% 285 AUr|d] B arsh-
ujojt},

HE-H

r)«l

TE Wy

AR T3 PCR ¥ DNA probe 71¥ 712 9]
&) A8 T Table 1914 9) Salmonella 19°% 3+
Salmonella £:3t019) FWMT 1% €& Foiuea
TAENE FYEo}l Luria Bertani(LB ; Bacto trypto-
ne 10g, Bacto-yeast extract 5g, NaCl 10g, per liter,
pH 7.5) iAol A jFg ¥ genomic DNA %-2]ol
AH&-3H 3l et

Genomic DNA2} plasmid F& | Salmonella geno-
mic DNA= CTAB(10% cetyltrimethyl ammonium
bromide in 0.7M NaCl)—DNA precipitation ' 7.2.
2 s

Plasmid+ alkaline lysis " o2 F&&AcP. =,
PCR 4HE0] doning® 2@ #5& A& 3d &
HAFAAN FAE Solution I (50mM glucose,
25mM Tns-Cl, 10mM EDTA, pH 8.0), Solution I
(0.2N NaOH, 1% SDS), 3M sodium acctatc-}(pH

Salmonella spp and microorganisms serogroups
S paratyphi A A
S typhinunum ATCC 13076 B
S cholerasuis ATCC 1348, S paratyphi C, S montevideo, S oranienberg, S thompson, S virchow, S bareilly, S mikawasi- 1
ma, S tennessee, S lille, S mbandaka
S nawport 2
8 virginia 3
S enteritidis ATCC 14028 S pullonum M
8 anatum El
S newington E2
E coli DH5, K88, K99, STb, STab, LT, SLT 1, SLT I, Pseudomonas fluorescens, Pasteurella multocida, Proteus vul-

garts, Kiebsiclla pneumoniae

* All strains were originated from Vttcnmry Rescarch Institute Knrea

S Salmonella E coli : Escherichia coli
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5.2) 0.8 ¥h$-A]7]31, isopropanol2 AAFHHAIZL
™, 0.IM ammonium acetate(pH 6.0} T cthyla-
lcohol& 7h3te] 9418 d 2 A=A F, TE buff-
er2 5, RNasc 2 F Hind [l ¥ EoR 122
37Col A 142} plasmid DNAE 293 o+, 0.7%
agarose 2(0.5g EtBr/ml)l Al 100V/1A 2 A719F
% transilluminatorel] A 431 € DNAE )8t gith.
Oligonuclectide primer MZE © Salmonella monte-
video 1fb gene BN E¥E ¥IROZ fhM forward
primer ; 5-CAG GAA AAT GAT TAC ACC
AAT-3'(21mer ; 8354-8374 basc position) 9} reverse pr-
imer; 5-TAA TTA CGA CCA TAC TTA TCT
G-3'(2mer; 9775-9754 base position)®} 1x1& A4,
DNA &4 7] (Applied Biosystems, model 392)%2 3
skarh. 4% oligonudeotider= 55CAN A 1412 1
A% AFAE, FFF 500p1e) FHAA DNA ca-
lculator (Pharmacia, LKB)Z DNA%S ZA 33
PCR 7| : PCR2 50mM KCI, 10mM Tris,
1.5mM MgCl, 100nM primers(forward 2 reverse),
200 1#M deoxynudleotide triphosphates, Tag DNA po-
lymerase 2.5 units®} TA template DNA 100ngo! %
9 w2 &gl 10«18 denaturation 94C/15%,
annealing 57°C/20%&, extension 72C/1%9 2008
DNA Gene ATAQ controller(Pharmacia, LKB)I A
303 WrEstgen, HF extension 3R S
t}.» 7} PCRAHE 10x1E cthidium bromide?t &
¥ 1.0% agarose Al loading® ¥, 0.5XTBE buff-
er(d5SmM Tris-borate, 1mM EDTA, pH 8.0)°l 4
719% ¥, F2& st
PCRAMECQ| cloning : PCR7IM 22 F%d DNA
9] cloning2- TA cloning kit(Invitrogen Co.)& AH-8-3}
Qom, Tag DNA polymeraseE ©]8&3td PCRE
st AL FEZNEL 3 A-overhangH o] 3,
veetors= 17709) A3as FEE-9E 7H muldple
cloning sitc® M 13 sequencing primer site”t %127,
ampidllin# kanamycn resistance markert 3 T-over-
hang® ol A4 doning® 4 A pCR | vectorel
PCR 4H% DNAE A8tttk Ligaione pCR I
vector(25ng/ml) 2 u1, 321§ PCR %HE 10ng, T: D-
NA ligase 1 £1(10units), 10X ligation buffer 1 4l A
ZHFF opuls E33H 12ToA 18413 wH35tA
tH, Transformation® Hanahan(1983)2} W22 4
23 competent E coli(DH5 @ )¢} ligadon mixtures
heat shocking®™ ™ 2.2 H A3}l screeningS: X-—gal,
IPTG 2 ampidllin®] &f¥ LBH A of = uj
of 3 7 sugd walel P S Adestay

alkaline lysis#H'8 22 plsmidg FZ8ta>, FoR |

o2 HAdg F, 0.7% agarose HolA A7 G F3H
DNAYY-E &lstsith

AN D ENE 9F subcloningS 5 & 4H
Hind [} 599 pCR I vector®] EwR [ #4915 4
chated AAjEiY &, EoR 1, Hind M2 49¢
pUC19 vector® EoR 1. Hind ll A&l &F cloned
DNAE T, DNA ligase® ligation3} % th.

DNA ¥H7|MY 2A - Cloning® PCR AH&9] ¢
714 #4128 dideoxy chain termination methodi2 4
Aletd Tk, subconing® plasmidoll 0.2M NaOH
2 0.2M EDTA &% 2 2 denaturer 71 32, 95% ectha-
nols 2¥l & 7haled AR A, daAA A&
Tk M 13 reverse sequencing primer(5-CAG GAA A-
CA GCT ATG AC-3) E¥ M 13 forward sequen-
cng prmer(5-GTT TTC CCA GTC ACG AC-3)
o AT F, olE sequencing gel(6% acrylamide)
AN A OWE OF 4~5A1F A71GE F, X-ray filmell
SN B3 AA SRS S dolerasuis hM gene
o] H71ME 42 DNAsis sequence analysis com-
puter program(Hitachi America Ltd.)& A}&-3tS0L,
GenbankZ th2 AT M FH2 A7IME
3 o

Southem bilot : doningdt DNATHE probeiz ©]
§3ted Zb Aol PCREE Aol theh WA
FoliL, Salmonella C1 serogroups] 2+ 8
A2 Eds gk

1) Probe DNA2] ®74 | DNA probe®] #|2h& =
29 S dholerasuis fbM 8242} random primer la-
beling® 22 3Rt &, A29YH S dolerasuis
bM - 2E ®e 8, hexanucleotide mixture,

e
1o

w2

e

o], EAAIZTh Hybridizaton 2 YA &M O
HAE control DNASH Hlilste] $w& 5743
i,

2) Capillary transfer®t hybridization @ Salmonella 2
Bl PCR ZEAE S W79 5T gd& dep-
urination-% 24 (0.25M HCI), denaturation-8Y(1.5M Na-
Cl, 0.5M NaOH) 21#] 3 neutralization-8-24(1.5M Na-
Cl, 1M TrissHCH . 2 A3t et Hybond-Nyl-
on membrane(Amersham, U.K.)E gel$iell ¢lof 10x
SSCEH 22 DNAE membranco capillary blotting
o8 oFAR F 80T vacuum ovenoll A 1) %8}
2 S cholerasuis?] digoxigenin®] 3EAE M gene
DNA probed ©]8-3}5 hybridization® 44821}
“, Hybaid™ minioven botte(Hybaid, USA)el me-
mbranc#} hybridization solution(5X SSC, 0.1% N-la-
uroylsarcosine, 0.02% SDS, 1% blocking reagent) 5ml
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& 93 65Tl Al prehybridization® ™3, hybridizat-
ion bufferell denature*1 %) labeled probe DNAE
Bng/mliEE2 4ol 65ColA 12413F0]4 hybridi-
zation3t 9. ¥Hg-0] £'d blotZ Dig-DNA labeling
and detection kit(Boehringer Mannheim Co.)& ©l 88}
o AT

2 1

Salmonella genomic DNA2] PCR H& =21 | A 3
2%, AIZEE denaturation 94°C/15%, annealing 57C
/20%, extension 72C/60Z&°10 3L, Mg 2 1.5mM
o Fx7F HHzAAH

PCROIA2] primere] S0|4  #BM forward % re-
verse primer?] Salmonella C1 serogroup®ll g 5-0]
A& BA:A}L S dholerasuis®t Salmonella &70| 9]
WAl 11Fo25E #53 24 genomic DNA
100ngS AHE-3td PCR SZAIAHT olm) S choler-
asuiso) M 1422bpH XAl M S E4HES JERIALS
H & gFolAe e ¥dthFig 1). £F
Salmonella 472] PCRONA X Salmonella C1 serogrou-
p?l S cholerasuisl ARt 1713 wh-g-2- W HAchFig 2).
Salmonella 472 genomic DNAE ©| 8% PCRelA

SEQUENCE
rfi start

1423BP:

Salmonella C1 serogroup®] 1M gene®o] FH 2 4
F4E Ad SEMEY F5E ZAS 1A south-
emn blot& HASHHUD vF S cholerasuis®) 2] THE se-
rogroup 55 &4 ol A thFg 3).

Salmonella C1 serogroup®| mbM gene ZE : Sal-
monella C1 serogroup 11%-9] genomic DNAE &%
2yste] & &, PCRY templateZ 100ng¥ o}
FEZAZ AES 1.0% agarose geloll Al #7]19 58
vl RE Salmonella C1 scrogroup®ll A 1,422bp317] 2]
FEAEO] BEFUTHFig 4). Salmonella C1 serog-
roup 1159 dM gened F32 4548E &1l
Salmonella C1 serogroup= A3t 1A M gene pr-
obcS & southem blotdt & ™ Salmonella C1 scrog-
roup 11F E5F 5o|uhg-atAth(Fig 5).

PCR2| 21}y [ PCRE #&7Fs¥ DNAS Ha
Fg Fotr7] At S dholerasuis®] genomic DNA
£ 7+t tug, 100ng, 10ng, Ing, 100pg, 10pg. lpg.
100fg, 10fg, 1fg, 100ag 2.2 VA8 A8 £ PCRY te-
mplate® A48 v}, o2 HE/HEd DNAY
HAag 10pgol RAThFig 6). S cholerasuis 2] of-
bM gene probe ©|-&% PCRAHE] th§ southern
blotoll A& 1fg7hA] Whg-3hed & 41,0008 o] 4 W17}
9 HFg 7).

PCR products® cloning : PCR 533 S cholerasuis

444 A; 229 C: 327 G 423 T.

5’ CAGGAAAATG ATTACACCAA TAATTATGGC TGGGGGAAAT GGAAGTCGGT TATGGCCACT TTCTCCAACG 70
TTATATCCTA AACAGTTTTT ATGTTTAGAT GGCTCTCAAA GTATGCTTCA GACCACAATA ACGCGAATTA 140
ATAATTTGAA TGCTTCAGAT CCTATTGTTA TTTCYAATGA GCAGCACAGG TTTATTGTTG CAGAACAGCT 210
TAAAGAATTA TCTAAATCAT CTGGCGATAT AATTTTAGAA CCTGTTGGAC GTAACAGGCC CCCTGCAGTA 280
GCCTTGGCAG CTTTAAAATG CCTTAAGAAA AACGCTTTAC TGTTAGTATT GGCTGCTGAC CATATAATTA 350
AGGACGAAGA AACGTTTTGT AAGACTATAC AAGACGCTAG AAAATATGCC GAAGCAGGAA AATTAGTTAC 420
GTTTCGTATT GTACCTACCA TGCCAGAGAC AGGTTATGGT TATATACGGC GTGGGCAAGC TCTTTTCTCT 490
GCAGAAAATG ATTGTTCTTT GGCGTTTAGG GTGGCTGAAT TTGTCGAAAA ACCCAATCTA GAAACGGCTC 560
AGAGTTATCT TGATTCTGGT GAGTATTACT GGAGCAGCGG TATGTTTITA TTTAGGGCAG ATCGATATAT 630
TGAAGAGTTA AAAATTCGCC CTGATATTTA TAAAGCTTGC TCATTAGCGA TGGAATCTGC TGTTACGGAT 700

: Hindlll
CTCGATTTTA TTCGAGTGGA TGAAGATTCA TTTTGCGCTT GCCCGGATGA ATCAATTGAT TATGCAGTGA 770
TGGAAAAGAC GAATGACGCG GTTGTCGTAC CTTTAAATGC GGGTTGGAGT GATGTCGGIT CGTGGTCTTC 840
TCTTTGGGAG ATAAGTGATA AAGATAGTAA TGGTAATGTG ACTAAAGGCG ATGTATTAAG CCACAATGCA 910
GATAATTGCT ATCTCCATGC AGAAACGGGT TTGGTAACCG CTGTTGGTGT CAAAGATCTT ATAGTCGTGC 980
AAACGAAAGA TGCCGTTTTA GTTGCAAACC CAAACTGTGT TCAAGATGTA AAGAAAATTG TTGACAAAAT 1050
TAAATTAGAA AATCGTCATG AGCATATAAC TCATCGGGAA GTTTATAGAC CATGGGGTAA ATACGATTCA 1120
ATCGATTTCG GTGAGCGTTA TCAGGTAAAG AGAATCACTG TAAAACCCGG AGAAGGAATT TCAGAGCAGC 1190
AACATTATCA TCGCGCGGAA CAGTGGATTA TCGTTGCAGG TACCGCAAAA ATAACCATAA AAGGTGAAGT 1260
GAAAATTTTA ACTGAAAATG AATCCGTATA TATTCCTGTC GGTGTTAAGC ACTGCCTTGA AAACCCAGGG 1330
AAAATTGCAC TTGAACTTAT TGAAGTAAGA TCCGGCGCAT ATTTAGGGGA GGATGATATT GTTCGTTTTT 1400

stop
CAGATAAGTA TGGTCGTAAT TAA 3° 1423

Fig 9. DNA sequence of doned fbM gene of S dholerasuis. Underlines indicated forward and reverse primers, respec-

tively.
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S. cho. rfM. SEQ

S. mon, rfi4, SEQ

CAGGAAAATGATTACACCAATAATTATGGCTGGGGGAAATGGAAGTCGGTTATGGCCACT 60

CAGGAAAATGATTACACCAATAATTATGGCTGGGGGAAATGGAAGTCGGTTATGGCCACT

ACCCAATCTAGAAACGGCTCAGAGTTATCTTGATTCTGGTGAGTATTACTGGAGCAGCGG 600

ACCCAATCTAGAAACGGCTCAGAGTTATCTTGATTCTGGTGAGTATTACTGGAACAGCGG

TAAAGCTTGCTCATTAGCGATGGAATCTGCTGTTACGGATCTCGATTTTATICGAGTGGA 720

TAAAGCTTGCTCATTAGCGATGGAATCTGCTGTTACGGATCTCGATTTCATTCGAGTGGA

CAAAGATCTTATAGTCGTGCAAACGAAAGATGCCGTTTTAGTTGCAAACCCAAACTGTGT 1020

CAAAGATCTTATAGTCGTGCAAACGAAAGATGCCGTTTTAGTTGCAAACACAAACTGTGT

GGATGATATI'GTI'CGTTTTTCAGATAAGTATGGTCGTAATTAA 1423

GGATGATATTGTTCGTTTTTCAGATAAGTATGGTCGTAATTAA

Fig 10. Alignments of the #BM genes within S dholerasuis and S montevideo. S.cho.rfbM.SEQ ;
DNA sequence of Salmonella cholerasuis fhM gene S mon fbMSEQ ; DNA sequence of Salmonella montevideo

M genc.

o] M gencd pCR 1 vectord] EooR [ X9l d-
oningétx, EoR [ 28 Adsle 140bpHE 7]
¢ done 270 & #AE Ao, olEF 1719 doned
71 018371 8l pUCTY vectordll Ee-
oR | % Hind % ©]8-3t4 subcloning® ¥ 7]
ol Al 750bp, 670bp =] band7} 7}t @ FE Y
HFig 8).

AT |MYEM 1 S dholerasuis 2 5-E] ST MM #
A2ke] PCR products®] A %3 clone 22 #-€ pU-
C/M13 forward B reverse primers ©]4-3te] §7)
MNEE BASH(Fg 9), S montevideo®) M 3 2}
o] G 1ME> vlastdls W, d714d3 4712
A glo] 1,423bps 594 A G719 Ao A-G, 709
A 719120l G-T, 1,010 4 d71912]e] AC2 3
#7Fo] point mutationd Y 2.710] BRI 0], 99.8%
o] & FAA F54& YR AcKFg 10). Amino
acd 35732 471 amino acdd M EF 196 A, 3354
A amino acd”} Z}Zb Asn-Ser, Thr-Pro® X $Hg o
2 469 amino add’t E L3 W.6%°] & A
3 Flstarct

Wk

i

FU &FHFe o Frkete) 93d71E A9
& 247Kgol 1 A&F HAL7)E YAF 139Kg S
24 g vEe AAstm AT eluet A

1 A3 AHE 53] Sahmonellatt 4
e Alg By o], A9
2 St} Salmonella C1 scrogroup®] S
cholerasuissz 6N Q@ o) wre] w2 ol A 437 2 55
213738 Holal, 4G4 HETA A% HAAP L
glal & FdHEEwE Yehdi= "] salmonellosis 2}
WA PP ow ded Aok EF CI serogr-
oup: AT, FolA¥ ’ldﬂ A e #E el
(%, o9, At®, =4, Bl E #el i L7‘-].J..
Aupr, 53] AARzRRE "‘] 22l3 Salmonella 570 &
ol A 22.2%*7} Salmonella C1 scrogroup - & ~'.y‘3"r'1
o] ool th3t F&st zeke] o AJe] A% UArt
Salmonella spp®] &4-& 913 Wshel 2 gy et
AApr e wro Azt =3 o] HQEhn, ewks o
2 9, 9484 T2 ¢4 mAg 4 glo], %
2 g 9sl DNAY RNA §H2E o] &8
Hol Ht 451 535 vhd Aol Bty
Aol M Wt 2 HEwrt 52 PCR7IY hyb-
ridizadon”8 8- 1 7}l E AAHRE o] Salmonella
Cl serogroup®| Zlgte]l f-&-&trtn ¥zhent
gutAQ DNAZES 9% PCR7IHY x40
denaturation 94°C/1%, annealing 55°C /2%, cxtension
2C/3% Axge WA AA WS A o] Hof 4438
Aeto] olgla, PCR7IHS AlZte} 2ko) #@%h 3
Hz72E& ARste AFNA denaturation 92-947C/1
%0°]3}, anncaling 54-56C /13 °] 3},
75-79C/10%9 £Ho.2 vl 5ol Al W ol
PCRAHE M= & 2o]7h glirol Ralsjo]r

extension
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Aol ofuHYP O 2 denaturation 94TC/1%, anncali-
ng 57C/1%2 @ Taq polymerasc® HirgH Gt
35-100bp/sec®] polymerization’s # 2 PCRAHE 9]
o 4=27] 1,500bpg HH7ol A F DNA extension
TIC/40%9) 2U2 2 PCRE FH3AE © T
29 #Ae ¢ YUtk B AP Tag polymerase
o] B4 97tE 79HE denaturation anncaling®! Al
He Eo HEo)H e FY F AUW AL
7 Addd

Salmonella %72 O~ HgFH AR M gene

7ol Salmonella C1 scrogroup®ll A1 3= 1422bpe] DNA
FEG Qe ¢ Ao B} Aol M H
FEshx) @okchFig 1). w3 0L UheE S48
918t S dholerasuis® DNAZS ohehA| 2 3] 4 sl
PCR¥ southern blotting & 33t F=&sklsl 8f
g7hA HES = AAKFig 6 2 7). oz W &
o) Salmonella 4742} &AM PCREFE § 4
7Fs 8 DNAS #o] 1fgel Atk 3 st
) PCREF cyded] 87, 489 =17], A4 PCR
vhg A 7he zhetsbd )€ WIzte AdE dohvhal
AWzt

sk AW AHS 918 DNA probe®] E 7ol 2lof
A wp-dCTPS o) WA 9] A 3ol Al7]
gloju s o vl EA DAY EHFELETHEY
digoxigenin(DIG)-dUTP, biotin—dATP, biotin—dUTP
Lo] /) g5 vk B Ao A% Salmo-
nella C1 serogroup®] nbM gene HE371 918 dig-
oxigenin & A9 o] & B2 FAARL 71w H,
o MR T Bolgdo] ekt vheh ol (Figs
357), stoz okl 7hHEel e Samonella 313l
H4A o149 & AL Aot

AR 7] Salmonella £d2] b gene dusters= A, B,
G D EFGHTILJLKLMNPSSeE #
HFE 1 9lopuss Cl osergroupdl E3h= S monte-
video®] rbM, rfhK H-A =kl A7IA o] W Zl v}
A1 %8 bM(B sergoroup), cpsB(B scrogroup) A=
3 #fbM(C2 serogroup) mannose A4 T3 E=Zd M
S A 299 amino aad A Eel FEAALS 712 58%,
63.3% 18]l 58.7%°10al, K F ks KB
scrogroup), cpsG(B scrogroup) TLE)al fhK(C2 sero-
group)?] amino acid A1 @9l F&de 4 2} 23.7%,
96.9% 123l 22.2% A", C1 scrogroup®l rfbM
A= Southern blotoll 2131 B serogroup®l M %
psBfA2H2} hybridization®] deiubA] &o.n, oo
whal KA AE B serogroup®] opsG AR ok
96.9%9 FEAE Bal B % Cl scrogroups® 2

o

|

AESH Fo] §ojdtr] ¥ oz
v},

Salmonella  cholerasuis®] M A 212) A71A D&
GenBank ZHELE 083t Vibrio cholera®] rfbA-T
M2t 9 Escherichia coli®l GDP-Man pyrophosphoryla-
se HHE KA vl BAF A e 44
48% 2 2%z KA Aold JERAAL, Salmon-
ela C1 serogroup®] S dholerasuis®t S montevideo®] M
fraate] ArIMEE F4% dah, 9] 3308 V)
) gho] S AXAAL, Salmonella C1 scrogr()upQ] R
el 971X E® amino acd®] & FEAE ¢
QI&ted Salmonella C1 serogroup®l rbM F 2= C1
scrogroup®] HMe F8& FHon AbgEvt

QO 8 Salmonella C1 scr()groupQJ PCRol 2|38+ %
5 A ofelel A &8kl A M= THdEe] o
& pCRUEE2] Hold Helg 9 <A77t glojof
& Zoju], opge} MM HHEAe 5L o] &35k
R R TR DI
S Cl serogroup?] M 3 2k2] @7]4HE 4
o & Salmonella C1 serogroup® 4o} kol
oM f A zboll Tk PCR71H 3 RFLP(restriction fr-
agment length polymorphism)& W 8-8to] &84 °
2 FEsE W) Bk At T o]Folxiol &

Aol t}.

Fed A

10,

a4 &

sH 2] Salmonella ZEHZ S dod|v FR WAgARL
Al el Salmonella C1 scrogroups 4145 4 &ahAl
AMEE7] 98 M geneoll W o] Al PCR7IY
& hEstuat M forward 2 reverse primer$ A
Z3te] DNATH S FE8ha Sold S8 91714
A vud & FYSEY v b3 e A
£ durh

1. PCRO A}&3F oM forward 2 reverse primer<™
Salmonella C1 scrogroup 1% wlsle] o] %<l
1,42bpe] ZEAESE MR o, ThE Samonella

PCRAIM = 4HES 23 38 4+ qlodoh
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Fig 3.
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Fig 8.

Legends for figures

Specificity of the PCR assay for Salmonella cholerasuis detection using tfbM primers.

A:A/Hind [l marker, B; E coli K88, C; I coli K99, D; E coli STb, E; E coli $Tab, F; E coli LT, G; E coli SLT |, H. £ col
SLT Il. ¥, Pseudomonas flucrescens, J; Pasteurella multosida, K; Proteus vuigaris, L; Klebsiella pnewmoniae, M; S cholerasuis ATTC 1348,
N; Negative control. Arrow mndicated 1,422bp size band spedific to S cholerasuis (C1 serogroup).

Specificity of the PCR assay for Sahnonella C1 scrogroup detection using #bM primers.

A; A/Hind Il marker, B; S paratyphi A, C; S typhimurium ATCC 13076, D; § cholerasuis ATTC 1348, E; S newpon, F; S virgi-
nia, G, S enteritidis ATCC 14208, H; S pullonum, [, S anatum, ], S newington, K; Negative control, L; 1Kb ladder marker. Arrow
indicated spedific PCR to S cholerasuis (C1 scrogroup).

Southern blot analysis of PCR-amplified products from various Salmonella serogroups using dig-labelled rbM
gene probe.

A; S paratyphi A, B; S typhimurium ATCC 13076, C; S cholerasuis ATTC 1348, D; S newpon, E; S virginia, F, S enteritidis ATCC
14208, G; S pullorum, H; S anatum, 1, S newington, J; Negative control.

Agarose gel clectrophoretic analysis of PCR-amplified products from various Salmonella C1 serogroup.

A; A/Hind [l marker, B; S cholerasuis ATCC 1348, C; S panatyphi C, D; S montevideo, E; S oranieuberg, F; S thompson, G; S
virchow, H; S bareilly, 1, S mikawasima, J; S tennessee, K; S lille, L, S mbandaka, M; 1Kb ladder marker. Arrow shows the 1422bp
sized single band spedific to Salmonella C1 serogroup.

Southern blot analysis of 1M genc from Salmonella C1 serogroup using dig-labelled DNA probe.

A; S cholerasuis ATCC 1348, B; S paratyphi C, C; S montevideo, 1; S oranieuberg, E; S thompson, F; S virchow. G; S bareslly, H; S
mikawasima, I, S tennessee, J, S lille, K; S mbandaka.

Sensitivity of the PCR assay in detecting DNA from Salmonella cholerasuis using #fbM primers.

A; 1Kb ladder marker, B-L, Serially 10-fold diluted S cholerasuis IDNA, concentration of 1 g, 100ng, 10ng, Ing, 100pg, 10pg,
ipg. 100fg, 10fg, 1fg and 100ag, respectively. M, Negative control. Arrow indicated the spedificity of PCR which could detect to
10pg concentration of genomic DNA.

Sensitivity of the Southern blot analysis of PCR products with dig-labeled S cholerasuis 1fbM gene probe.
A-K; Serially 10-fold diluted S dholerasuis DNA, concentration of 14 4, 100ng, 10ng, Ing, 100pg, 10pg, 1pg, 100fg, 10fg, g
and 100ag, respectively., L; Negative control.

Cleavage pattem of the cloning vector containing the 7bM gene of S cholerasuis.

A; 1 kb ladder marker, B; PCR products, C; PCR products/Hind [l D; pCRSM1/EcwR 1, E; pCRSM2/EwR |, F,
pCRSMU/EoR 1. Hind 1, G p)CRSM2/EcoR 1, Hind [ll, H; pUCSM1/EcoR 1, Hind [, 1; pUCSM2/EoR 1, Hind IIl.
Arrows indicated 1,422, 750 and 670bp sized bands of cloned /hM gene, respectively.
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