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Abstract : This study was performed to detect the Salmonella genus-specific DNA marker for comparing
of polymorphisms between S pullorum and S gallinarum by using PCR amplified techniques. A total of
ten primers were used to detect DNA polymorphisms from S pullorum and S gallinarum. The number of
DAF bands detected per each primer varied from 26 to 45, with an average of 32.7 using 10 primers.
A total of 327 DAF bands were generated and among them 123 bands were polymorphic(37.6%). These
DNA amplified fingerprinting(DAF) specific bands for S pullorum and S gallinarum were observed from
all primers. For S pullorum, GEN 60-04, GEN 70-04 and GEN 70-03 primers showed a high level of
polymorphism with 0.79, 0.70 and 0.57, respectively, But GEN 60-05 primer did not show a level of
polymorphism. For S gallinarum, GEN 70-03, 60-04, 60-07, 70-05 and 70-04 primers showed a higher
level of polymorphism from 0.40 to 0.67. but GEN 70-08, 70-02, 60-09, 60-04 and 60-03 primers showed
a low level of polymorphism from 0.16 to 0.28. Each five strains of S pullorum and S gallinarum were
isolated from chickens showed typical clinical signs related with infection of pullorum disease or fowl
typhoid at commercial chicken farms. DNA markers of these strains produced by GEN 70-04, GEN 70-
05 and GEN 70-08 showed significant difference of band patterns between S pullorum and S gallinarum.
These DNA markers could be used for comparison of DNA marker polymorphism between S puliorum
and S gallinarum as well as rapid diagnosis of fow] typhoid and pullorum disease of domestic fowls.
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HE Bl QS O E AR £EANE de
EdA= o

7FFE1F2(fowl typhoid; FT)= 1898'd Kleinol 2|3
FATL2RE HEAD Adolghs HHOE M 2
HALZ, 19029 Curticedl] oJ3f 7HEIFAZ HPEHA
o, dAle AAAIAOZ SHET Qs AP EA,
FE Y Y UR 59 riFA dAlske - T
AgyelAT siAlE B, 2L W2, N L gz §
T s, F24 me 3 Hale) BiE o O
o ZAIRle] Yehe H¥F o2 AF 2 HARE]
EAJo|t}*, 7VFEIFEL UAH Salmonella gallinarum
2 MEY 7N FLEA AGAT 3 £ Uyt
1 A7 Aol A g3 Rale MESHS
2 ARIEE A8 §A4% W HAgAdo] & ¢tE7|
dj&oll s £33 Fr) JHEEFAE A
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S B ol AgzFte] dEdky @Az U A
&3 A3E 48 7 dve AHE /R Uk B
3], PCR 7]&¢& ©l&3ld DNA 18 #4& A&sh=
HPH © 24 RAPD(random amplified polymorphic DNA)
2] 939 DAF(DNA amplified fingerprinting) 7|%-2 ¢
2]e] DNA ©8-2 PCR Ho 8 FE3lo tldd 48 7
&3l §33 EAUAE F= WogA, 23 /1
2] B4 Fr1Mgel g A AEglelx ¢eje] ¥

71 EE 2= primerE 1831 genomic DNAE 5%
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sty T4 8 AR 3 S primere) A 2H o]
£o] 7ty 3xe g Add E9HoE E&
& 4 QIUpRBIAISIGT mela] o] A3 DAF AR
£ o) 83k S pullorum®} S gallinarum®] haled @5
W B #3733 dol A f43 B4 gt g
7 AYRGE A 2R E AT AN
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S putorumdt S galinarum @72} DNA #2| %
|

S pullorum(serogroup D1)3 S gallinarum(serogroup
Dl) @78 FYTAANHA YL ERE Egdo} £
A FEFFE 0|83 F dFF MacConkey
brothol] A w3t &, w92l (ampicillin 60 mg/ml A7}
3miol vtelE] o} colonyE HFE S 37°C u) 7| ol A
overnight /|71 ¥ ¥ FN L effendorf tubeo| 1.5m/ ¥
B 13,000 pmo 2 E7F 94 AAAR £ A
¥ pelletol] 88 (50 mM glucose, 25 mM Tris-HCI, pH
8.0, 10mM EDTA)3 8<% T(0.2N NaOH, 1% SDS)E
742k 200 W 2 H7FeRal E3EE F A 2olA 1087
23k 5, of7)o) €9 I(5M potassium acetate 60 p,
acetic acid 11.5 W, DW 28.5 u)yS 200 Wl A7}sk 24
2A EFS F wbeE ISl @I 1087 2ad
5, 13,000 pmo.2 5E7F YARYT F ASgL A
tubeo] R 2~3u)2] isopropanolS E 71t Egtelw
AeoA 208 A= WA H, 13,000 pmoE 5%
7+ AR s AEAg ¢33 AAT v, TE
buffer(pH 8.0)Z 20 m/ H7}3} peller £A17] & 3
SRASYT

DAF marker 4

DAF #o] A}4-8 arbitrary primert Genosys
Biotechnologies(Chem-Bio Service, Europe)| A <3}
den, GC &l 60~70% 21 115F2] primerE PCR
F-%ol 0|83} Th(Table 1). DAF £41& $}§t PCR ¥}
£-& GeneAmp PCR System 9700(Perkin-Elmer Cetus,
Foster, California, USAYS ©]&-3e thgs} & 273}
o4 A3t &, ¥H&NL 0.5 ml wbedl] template
DNA 50 ng, primer 2} 0.5 uM, dNTP 2t 200 uM, 10X
PCR buffer ¥ Tag DNA polymerase 1 unitE 37}t
PCR ¥H2-H& F 20 W= FA39 ) PCR cycled
Z 94°CollA 583E oflv} 7FE £ 94°Coll M 13, 40°Cell
A 1R 2 72°CA 18709 cycled & 408 WHE
& ohe viAgeg 72°Cel|A 5B X3t DNA F
Z34E& Fa9ch PCR 8 § FFE2 TBE
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Table 1. Sequences of arbitrary primers used for DAF

analysis
Primer No. Primer sequences(5' to 3")
GEN 60* - 3 GTGACGTAGG
GEN 60 - 4 CAATCGCCGT
GEN 60 - 5 GTTTCGCTCC
GEN 60 - 7 GTTTCGCTCC
GEN 60 - 9 CAATCGCCGT
GEN 70* - 2 TGCGCCCTTC
GEN 70 - 3 TTCCCCCGCT
GEN 70 - 4 ACCCCCGAAG
GEN 70 -5 GGTGACGCAG
GEN 70 - 8 GTCCACACGG

*G + C content

buffer(90 mM tris-borate, 2 mM EDTA, pH 8.0)7} &-&
H 6% polyacrylamide gel(49:1y& o}-&38la 200V B4
YO R OF 4AI17F o] MY FT F silver M FH
DNA band& A&t

S pulorun® S galnarum OF2{H2|F0) CHS DAF
marker #4

FUE 4F AA FAFANAN N, HES, HA
At 2 4% AE 5 A4S Jehdo] Fue =
= HEF29 ol d4lse WAl 1HEE AF 3
& MacConkey agar mediumoll HE315c}. wj x|l vk
g ol distde J2e] Fejot A, #9 1HFAA
9 drda oF 83 AddGH5ea8 599 A
Z) 2 g3 T A3 H4AE Bekd 533

o} E38¥ 2ol th¥ DNA £2] % AA)9} DAF marker
AL A9 e ez At

BAEN

S pullorum=} S gallinanem 58] {37 Wol A4 o}
B Azl 4L Bio-profil software package”} W7
¥ image analyzer(Perkin Elmer)E AMg-3l%d PCR 2E
AHE2] band®] EAd R} FHAEY FFL B4 EIAT

a 3

S pulorum® S galinarun BFEO| 8 DAF X|&
o
DAF 71 2.2 § pullorums} § gallinarum ZREASFS
e g F @F7 #17 Yol e #sa DNA
band®] SRS A A3 @57 DNA oA
< UrEMiE 10879 primerE 473t 48t
R SZ4HE o] £2% W9 200 bpoll A 1,800 bp A}
l‘ﬁiﬂﬁ, primer 3 %% DNA band®] & 25~4671
7t RAEN S, primer B Ha 32.7709] bandS HF
g AU #E & DNA MEEL Ao,
o] ZolA TS HQl DNA MEEL 12302 37.6%
o] thgA 0] JFHAU
S pullorum™® S gallinarum #5-2) DAF A &84 2
o] 7123 DAF Hize] 28 &3 O34 58 vl
g A3t S pullorume GEN 60-03 primerol X 718 &&
20709] W=7} E2lE vPA GEN 70-04 primerolA 7}
A 10709 M=rt ERAEAC 3, S5 gallinarum
%= GEN 60-03 primerell 4] 7§ @& 2579] W=7} &

Table 2. Polymorphisms of DAF markers in S pullorum and S gallinarum

No of total bands

No of polymorphic markers

Rate of polymorphisms

Primer
S pullorum S gallinarum S pullorum S gallinarum S pullorum S gallinarum

GEN 60-3 20 25 10 4 0.50 0.16
GEN 604 14 19 11 9 0.79 047
GEN 60-5 19 15 - 4 0.00 0.27
GEN 60-7 12 17 S 7 0.42 0.41
GEN 60-9 19 15 6 4 0.32 027
GEN 70-2 14 15 6 4 043 0.27
GEN 70-3 14 12 8 8 0.57 0.67
GEN 70-4 10 20 7 5 0.70 0.40
GEN 70-5 15 17 6 7 0.40 041
GEN 70-8 17 18 7 5 041 0.28

Total 154 173 66 57 4.54 3.61

Mean 154 17.3 6.6 57 0.45 0.36

The rate of polymorphism was derived from dividing the number of polymorphic bands by total bands
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Ql® ¥wH GEN 70-03 primeroid 713 H-& 127)2] Wi
=7} 82159 primer 7 041%2] THEA 7o) &
AHUTh £3 FEE 3 W= shed oA W=y
H2-g Yehlle O34 58 A9 H9, S pullorum®]
A& GEN 60-04, 70-04, 70-03, 60-03 primeroll A z}z}
0.79, 070, 0.57 ¥ 05022 T8 A FFo] ko,
GEN 70-02, 60-07, 70-08, 70-05 ¥ 60-0991A4+ 032~
043 HH oA THEA o] AU, GEN 60-05
primerdl A& T84 F50] ERIHA ¥t ¥4, §
gallinarum| 4= GEN 70-03, 60-04, 60-07, 70-05 2 70-
04 primerll X THEA FFEo] 0.67, 047, 041, 0.41
9 04002 ¥gkor}, GEN 60-03 primerc] A= 0.16
oz oA F£F0] 7k Poken, YA primerd)
AE 027~0.28 YA A £Fo] BAHUG
(Table 2).

S puborum S galnarum T |O|E DAF HE
®el

S pullorum3t S gallinarum TF 5°]3 DAF =8
gelslaat F 10572 primerE ©]8-3l DAF ¥i=
£ 8|2% vl ZE primerdllA] FF7H] HE3 zlolE
A3 DAF MEES AAE 4 AU GEN 60-03
primeroll A S pullorume 1.50 Kb, 1.28 Kb, 1.26 Kb,
0.85Kb, 0.70 Kb, 0.65 Kb, 0.55 Kb, 0.45Kb, 041 Kb}

A - 594 - A

0.38 Kb7} S gallinarum®- 1.30Kb, 0.53 Kb, 046Kb ¥
0.33 Kb7} DAF =82 #RI=1t}. GEN 60-04 primer
AME F5 Bol& WE=go] XA, S pullorum
olAi+= 1.28 Kb, 1.22 Kb, 0.91 Kb, 0.82 Kb, 0.79 Kb, 0.69
Kb, 0.52 Kb, 0.45 Kb, 0.44 Kb, 040Kb & 036 Kb7} S
gallinarum® A= 1.40 Kb, 1.30 Kb, 1.23 Kb, 0.96 Kb,
0.90 Kb, 0.60 Kb, 0.58 Kb, 0.56 Kb 2 0.46 Kb7} DAF Wi
=gz #AFHUTE GEN 6005 primerciA& &
primer Bt} F @7t 414 Aol Aol =t
3, S gallinarumo| A1 %F A€ 1.30 Kb, 0.62 Kb, 0.49 Kb
3 035Kb7} S gallinarum 5©1% DAF M=EE 811
4t 39, GEN 60-07 primer A § pullorume 1.10
Kb, 0.96 Kb, 0.88 Kb, 0.60 Kb ¥ 0.43 Kb7} S gallinarum
£ 0.94 Kb, 0.90 Kb, 0.80 Kb, 0.75 Kb, 0.70 Kb, 0.58 Kb
2 0.50Kb7} DAF =2 #I= ). 3}, GEN 60-
09 primerdIX = #5 54 DAF H=Eo] FAHA
=, S pullorum® 140 Kb, 1.30Kb, 0.70 Kb, 0.60 Kb,
0.51Kb ¥ 042Kb7} S gallinarume 0.93 Kb, 0.85Kb,
0.65 Kb, 046 Kb R 0.35Kb7} DAF =52 =
©}. GEN 70-02 primer) A S pullorum- 1.30 Kb, 1.00 Kb,
0.91 Kb, 0.81 Kb, 0.70Kb 2 0.35Kb7} S gallinarume
1.20Kb, 0.98 Kb, 096 Kb & 048 Kb7’} DAF HR=EE
o5t GEN 70-03 primerdl M % S pullorum™} S
gallinarum 5-°13 DAF ME=Eo| A= &, 2zt

Table 3. Size of strains specific DAF bands of S pullorum and S gallinarum

Primer Strains Specific DNA band size(Kb)

S pullorum 1,50, 1.28, 1.26, 0.85, 0.70, 0.65, 0.55, 0.45, 0.41, 0.38

GEN 60-3 S gallinarum 1,30, 0.53, 0.46, 0,33

GEN 604 S pullorum 1.28, 1.22, 0.91, 0.82, 0.79, 0.69, 0.52, 0.45, 0.4, 0.40 0.36
S gallinarum 1.40, 1.30, 1.23, 0.96, 0.90, 0.60, 0.58, 0.56, 0.46
S pullorum -

GEN 60-5 S gallinarum 1.30, 0.62, 0.49, 0.35
S pullorum 1.10, 0.96, 0.88, 0.60, 0.43

GEN 60-7 S gallinarum 0.94, 0.90, 0.80, 0.75, 0.70, 0.58, 0.50
S pullorum 1.40, 1.30, 0.70, 0.60, 0.51, 0.42

GEN 60-9 S gallinarum 0.93, 0.85, 0.65, 0.46, 0.35
S pullorum 1.30, 1.00, 0.91, 0.81, 0.70, 0.35

GEN 70-2 S gallinarum 1.20, 0.98, 0.96, 0.48

GEN 70.3 S pullorum 1.50, 1.30, 1.00, 0.94, 0.70, 0.54, 0.50, 0.35

) S gallinarum 1.10, 1.05, 0.82, 0.78, 0.52, 0.48, 0.44, 0.39

S pullorum 1.20, 1.10, 0.96, 0.90, 0.60, 0.52, 0.39

GEN70-4 S gallinarum 1.50, 1.05, 0.98, 0.50, 0.37
S pullorum 1.30, 1.10, 0.96, 0.81, 0.55, 0.40

GEN 70-5 S gallinarum 1.05, 0.90, 0.80, 0.70, 0.52, 0.50, 0.46
S pullorum 1.20, 0.98, 0.90, 0.81, 0.80, 0.69, 0.54

GEN 70-8

S gallinarum

1.25, 0.98, 0.64, 0.48, 0.33
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1.50 Kb, 1.30Kb, 1.00Kb, 0.94Kb, 0.70Kb, 0.54 Kb,
0.50 Kb 2 0.35 Kbe} 1.10Kb, 1.05 Kb, 0.82 Kb, 0.78 Kb,
0.52Kb, 0.48 Kb, 0.44 Kb E 0.39Kb7} DAF Hi=E2
go1H15, GEN 70-04 primer®A % 1.20 Kb, 1.10 Kb,
0.96 Kb, 0.90 Kb, 0.60 Kb, 0.52 Kb % 0.39 Kb} 1.50 Kb,
1.05 Kb, 0.98 Kb, 0.50 Kb ¥ 0.37 Kb7} Z}2}+ S pullorum
3+ 8§ gallinarum £°13 DAF =& 2 RIEUTH GEN
70-05 primerllA ¥ 1.30 Kb, 1.10 Kb, 0.96 Kb, 0.81 Kb,
0.55 Kb 2 0.40 Kb2} 1.05 Kb, 0.90 Kb, 0.80 Kb, 0.70 Kb,
0.52 Kb, 0.50 Kb ¥ 0.46 Kb’} 2z} S pullorums} S
gallinarum €] DAF =52 8ol =9]t}). T, GEN
70-08 primer A 5. S pullorum} S gallinarum %°| %
DAF Hi=E-0] 8AEAE=, S pullorum A= 1.20 Kb,
0.98 Kb, 0.90 Kb, 0.81 Kb, 0.80 Kb, 0.69 Kb % 0.54 Kb
7} S gallinarumo A = 1.25 Kb, 0.98 Kb, 0.64 Kb, 0.48 Kb
2 0.33Kb7} DAF HEEE 8l th(Table 3).

webA, S pullorums} S gallinarum)* 712%¥ DAF
HEEe T g57re] #lol] R85 DNA markerZ o]
43 4 g oz JldEn

S pulorundt S galnanum Of2|2|Z=o0f| Bl DAF
marker #4
Fulg) £ HEF2d 7Z29E oz ogiHe=

HAE2RE 42 559 S pulorums} S gallinarum$:
2 A £2 $3 % #5904 genomic DNA
& B8l F #39 DAF Wi=9y-& H|7&l7] ¢
8led GEN 70-04, GEN 70-05 ¥ GEN 70-08 primer
& AAs 23 & Y4gE AEE ArgEsE
o] DAF W=& v| w3 vhFig 2). Fig 2014 2 v}
9} 7] GEN 70-04 primeroll M #57+ 3lol& &3
YelhlE DAF =7t A& =AUk 1.20Kb, 096 Kb 2
039Kb 2718 M= S gallinarum FFNM = AEH
A} ol § pullorum Eo]FHQl WMz Qg vy,
1.50 Kb, 0.75 Kb 2 0.50 Kb =71¢] band+= S gallinarum
Eolxg] ez =Yt} EFh GEN 70-05 primer
M= 0.96 Kb} 0.40 Kb7t § gallinarum 452 & 7
252 %ot S pullorum FF 5ol W= ¥0d
¥ | 1.05 Kbt 0.52 Kb S pullorum G50 E 38
%A 8o} S gallinarum 45 EolF W=z Fely
At} $#, GEN 70-08 primersiM % S pullorumol ¥ &
0.80Kb, 0.69 Kb & 0.54 Kb7} &5 B3 wi=g &
g ¥HA, S gallinarumo) A% 1.25 Kb}t 098 Kb7}
F Bold W= gel=dct wetr S pullonimst S
gallinarum oF2JEE]F 3] ol F primerE ©]-& ¢
DAF marker ¥4 & $3lo] F ool tg 7dzide] 7t
ekt

A F G
M GEN GEN GEN
60-03 70-02 70-03
SP 5G 8P 5G SP 8G
bp - -
[
= -
-
1000 -
3
900 -~
800
700~ - -
600 -~
500-+ ) >
- -
400+ -

i

Fig 1. Identification of S pullorum and S gallinarum strain-specific DAF markers formed by each primer. The arrow heads

indicate the strain-specific markers
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GEN 70-04

GEN 70-05

A - 98 - B

GEN 70-08

SP SG

Fig 2. Identification of strain-specific DAF markers on field-isolated S pullorum and S gallinarum using three primers.

The arrow heads indicate the strain-specific markers
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PCR9] #7317} #47]14¢ o]&3h= DNA t}¥ 4
7+&dl DAF 71382 8~10bp2) Zole] & primer& A}
23l genome W} DNA F71ME A& o= FF
Al# polyacrylamide gel H71%8 5% 22 #E|$ F silver
FAY o 2 DNA EARIAE 3= HE7¥ ot DAF
EA71eL 71&9] RAPD Wy vl AR B3 #
Axre] B4 G71M Dol i A ARGleI= Yol
oligonucleotide primerE ©] -3} FA]f 53l DNA
A4S A2 5 AT T3] primere] A2t o)
£o] 7Fs3ht DAF 71'H& RAPDS) w2 weh vbd
AZl 4714 E primer?] Zol, & 271 2 #E%Y
of me} =] FAY Oyl A Woldg AEE &
Aths AY Bl 45 gF2] {4 AE EX &
‘5;17“ %%Qq % 13'17.18,19'

4% Eo|3 DAF markerd] 33 A7 AF7HA F
2 AZZ uhg o2 Southern blotE ©]-8-3 -F-4 =}
R ZEA3 PCR 7|H& ©]&3% RAPD E& SCAR
(sequence characterized amplified regions) 71'§-& ©|-8-3}
o B 5lo]A gohs® 18y} DAF 71H-S 9 ele] DNA
BHE PCR HoE FFste] NS A&t

AH FARAAE Ze WHo2A, HFAHF FAETL 7L
7HE Foly FEFIR 1% /3134 Wl oAy
£ vER7] g F59 Ee 7457 Eo]39 DNA
marker HZ&l ¢ T Aoz FeiA JpA2,

o3 DAF band®} ¢+ T}8A FE & A79
AME-# random primer®] GC % % annealing &% %
o =4 e utr] W 5ol genome?] Z 7] we} 5~18
il DAF band7} A EE Aer BuHH fe
g, o] FollA oF 60~70% ©1°d9] &I polymorphic
band& AE37] ¢ AHE-E primer®] GC &% &
annealing %2} 3 27& Y3tz Ao] FARTG
E %&a}_q_:’l g- _{T‘__ 311:]'13'16']7.

F 2ol A 714 ¢} shtel PCRE JHER in vitro
Well 4] Zike] DNA Al#9 5743} sequence®E 318
primerl] 2} H7WjE & BolFHoE FEAY F e
o] siutgol whet oAb Ay ESE Wal olvjel YET
A Folz guigolzin Had ue} rled Hesle
Eo|§ DNAE #4% 4 IA =3tk PCR 71§ ©]
431 DNA U84 HEUE 715 AFEAE o] &3}
ot Pefjoll w}E DNA B8E R shs Wl RFLP,
random primerE ©]-4-35}% genome W &4 9714 E ¥
A8 delz SEAA /33 o3AE 3= RAPD ¥
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2xe wrEujdro] mE WolE HE S VNIR
(variable number of tandem repeat), DAF 0.2 7&&
= U0 o) jt PCR 7|Y& €83t DNA 459
A A {3k B4, SE DNAZRH A o
71Mg BF, FAAAT FA, site-directed mutagenesis
5 Ay e Holof de] 3851 319, PCR 7IH&
o] &3}od PB-globin gene®l U] Al sickle cell 3} B-
thalassemia S o]9} it A3 A7t 22 B
2ERen, o] 7l&eL HE2<U Southern blot -4 %
Holl vlalo] W7k B A o] AlSAd st 7HEA 5o v
4 Z AF il ExF AEE 2oz e Y
3] 71% Bole EE0|3 BE RopoilM A Z%
£ vk 9lok DAF #48 238 kst 4EFEY o
Py A o} B3 GFE Caetano-Anolles er al'fo] HS2
2 Busiged kst 4E5SE e s FE0EY
FE BT vlol 25 dheg]ol DNAE 1~197), o
T 2~497) 283 AZrAE 0~607119] DNA band”}
#3250} genome 7)ol we} FFE ol S-S B
13}9\1:},18,19'

H2Eo] Salmonella sppoll B3 AT+ AHEo] &5
WHE 3 Qle=t), Silva er al*S 71294 S gallinarum
2] 9R FFE ol &3l WAE sfgslr] LT AFE
83t § pulloruma+ § gallinarumo} B34 Q1 WAl
L Aashed Be £8-% 3008, Bamow ef o',
Salmonella$} 7)€} dte|globe] WA 3l A-1LE
FEYste], Auiol] AL zhe sfAle] AN T
£ A, Cohen et al>E PCR 71 -& ol &3t
Salmonella strains 5-©]2 DNA marker ¥4-& ¢34
fimA gene %2 Y3t 78 FH}REY, Salmonella
o) 79 Eold& Yele primerE A8t AT
I BEERE 22d 376 oF % s0vl9] ofEE ¥
&g 043} B} Salmonella 5°13 DNA band”} 85bpell
A 2ZE AL B 5 Id¥oeH, BE Salmonella 45
Eo] PCR WHgollA FAuH-& HADH. aebr olg]
3 PCR 7182 A& §73t2 U= Salmonella®) 7
Tl B =82 F Zo% /sty o Bust
s}, ]9} Bl B0l Tuchili er al>*oll 21&VPR, S gallinarum
3} S typhimurium 7+2] IvA gene& FId3}7] $18hed
PCRS 583+ A3} 284 bpoll M T ATl IvA &3
A5 Aoy Rastan 39, Y8 558
Polymerase Chain reactiong ©)-83+ Salmonella %2
ek St $3 A7elA PhoE FAAE BH Y7
A E2 3= primer AHE-3ted PCRE 783 A3 DNA
10fg 744 PCRY A74A4E 3T &+ e, Y
# =9 A7 2RE total RNAS #ld A3 7H,
R, ek, A 3 BHAIRANAN Salmonella &d-%

Eol#og &, PhoE HHAE BHH7IMER
&Rz PCRE: Salmonella 459l Hol%0| 3 2&3 A&
o o} 88 4 AULE B 28y, AFY TS
712 Salmonellosis®] F8 UAAZ L& Salmonella
serogroup D19 &3l S gallinarum S pullorum 2 S
enteritidisE A1&38t3L Bo)H o2 HEsy) 93 sdfA
FHAE $Z3k= PCR 71H& 58§ A7} SefA 734
A} FE2 8] FAI7 Sef 19} Sef Il primersE ©]-8-3F
PCRAA 513bp L 488 bp =2712] DNA £&o| z}zt &
AT 2 EolAL Sef I Bt} Sefl primer’t E o}
=4 Jelsten, Salmonella 3505 R kA& F
2, E coli, Streptococcus spp, Staphylococcus spp, & =
F 287F 9 7350l thell A9 E ®F & PCR W2
Salmonella serogroup D1°| T8 Bol3lAl FAdukg
& veRidots Hastgct. of g, BEgs Fe
Salmonella A 2 D groupg 5ol&o]iL A&shA A4
&17] f)5le] PCRE °| &3l bS FAAHE FE3L
°]& cloning B71ME #4& A% A3 Salmonella
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N "R Hed 270K £ 2719 e 7
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o] t}aA B FA 3 primer® FlE9lem, GEN
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60-05 primeriMe THE4 FEo] ARFHA Asdrh &
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60-03 primerol A= 0.16~0.28 W 9loA @Fe A
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HAR A 548 Bol= HEERH S pullorums} §
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70-05 2 GEN 70-08 primerolA] L}EFG DNA marker &
2 S pullorum3 S gallinarum 71 5828 2}o]& Ho|
£ DNA HIE 9oz el

mebA, o] g PCR 7182 ©]-8§ DNA markere=
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BAo] 7hs¥ ¢ I Wk ol & AL A4
oA 2 sz o] 878 A2 oA
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