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Abstract )

Background: Salmonellosis is a zoonotic disease of human and animals. One of the most important
serovars in human, livestock and poultry is Salmonella enteritidis, which is a worldwide common
foodborne pathogen. Conventional culture, biochemical and serological methods has been shown to have
limited value as molecular analysis tool with low discriminatory power but molecular typing methods
such as REP-PCR produced DNA profiles for differentiation and characterization of Salmonella strains.
The aim of this study was differentiation of isolates of Salmonella enteritidis by molecular fingerprinting
method based on repeated sequences (rep-PCR).

Materials and Methods: In a cross-sectional study, 64 isolates of Salmonella Enteritidis from various
sources (cows, poultry and humans) were studied by rep-PCR method and REPIR and REP2I primers.
The molecular patterns were determined on the basis of the existence or absence of DNA fragments were
separated according to their size by agarose gel electrophoresis. By using a computer program NTSYS,
dendrogram were drawn.

Results: The number of 5-14 bands with the approximate size ranging from 100 to 3,000 base pairs with
a common fragment (400 bp) were observed. The number of molecular profiles obtained by REPIR and
REP2I primers for 64 isolates of Salmonella Enteritidis was 38 profiles. The similarities between avian
and human isolates based on cluster analysis were more than bovine isolates and about 72% to 81%.
However, a bovine strain known as B13 was found with 82% similarity to human strains.

Conclusion: In this study, rep-PCR demonstrated a high discriminatory power in analyzing Salmonella
Enteritidis isolates. High heterogeneity (92.8%) was measured in a population of 64 different isolates
of Salmonella enteritidis by Shannon-Wiener index. Meanwhile, according to the results, Salmonella
enteritidis strains isolated from poultry and human have more similarities together (almost 72-81%) than
bovine strains (48% similarity). Therefore, it suggests that epidemiologically risk of human infections
caused by Salmonella enteritidis strains, which originates from poultry and its products is higher.

Keywords: Salmonella enteritidis, Genotyping, REP-PCR.
\_ J

* Corresponding author: Taghi Zahraei Salehi
E-mail: tsalehi@ut.ac.ir

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-16 |

Research in Medicine 2016; Vol.40,; No.2; 79-85 ,



http://pejouhesh.sbmu.ac.ir/article-1-1512-fa.html

AO[Vﬂ-"«W;WiO Wutj‘xi'/!’

h,ooag ot B L B & e ;
u(’.,:(dt/yd’/,«'..’}u:J”{Q/)’p&b&’{:wﬂy f,/?f.;w

Sl 31 0 i it 51 g9 15 551 Wigollos (5ot gus St
REP-PCR g, U &Ulaws

2o Gl (B8 Glapden dge0m 55 (639 e (e el 5
Tl ©pogsS 553 T g pr S LS podle 383

DR O\ O Diios 5 p e doly Dl AN o&als ( Shodls amss toe 0SS (S Hams S 055 -\
O O e o&ails (Siyads 0SS (65 sad 5 6558 S 055 -
B cegbn cosbn dy ol ST BN o e 0SS 1S3 Py Sn 055 Y

WWAB/FNY:dllio ()5 pdy F0,)b WWAF/ANA e clyys o)l

é )
100>

s Mgl 5 5 pls Bl 53 (56 e Bod ) rger (G35 e 3 (SNl S p 5 D) 53 St (6 ey 33K el oo
o9 i &S Lol o3)s Ol é3}5ﬂ3$\2~.§ﬁg;~i§ SR NCLIETPREE [RARAR TS B R e ) Jele oS
G\ray g Dt 5 3 (&) DNA 6\ KU REP-PCR 5 3 Sg0 S \a sy s b)s oS 3,5 Sp08 5 3S5m 501 Blsd )
GOt EN gy s as madiy 5500 sl g5 e il (S\maddon i Sl B a5 a5 5 0 adlan ol ) B0 AuS e Slowl B salle
.33 (rep-PCR) 83 553 55 S\a N e IS5

SIS iy oy 4 () 5 55 5 Lilisea plin ) sy B0 Yosadls i 9F S e s S Dt oy 089,
O3 53 ) el 5kl e\ sy Wl DNA S\adas 38350 o RN 5 05 gy REP2I 3 REPIR @\ o 2\ 1ep-PCR 35S 0
A Q\ﬁ,)my&); 13500 NTSYS (& 5 5etlS a3\ o3l b LAl asutin 29550

Lo folo IS5 Mo, 3\ass o sdaliin (4005 p) S a2 SG\ () 3 S Yo BN o B a3l b ol V6 0 S sl
T3 A ) s a8 5y Adsn Wy s YAL 5 3ded ool 55 esds 8\ Mo sl 4o #¥ 53 REP2 § REPIR &\» o) 5
33do 5 i 18550 ey Sl 5 5o (6l A ( SALEL N o A3 oys NS SR (R 5 RS (R2a (R2b (RD) 4 o
A sdelia Sla) (G g s A3 Do y3 NY (6 )\ BI3 Q\:m.“_g}\f a g SG ) L 635 doys NV B VY

Fosm O\ o 3 ekl |y Ll o303 LS pesdis 50 N galls (gl g 5 GT 53 N 3 58 Sy rep-PCR adllan o 53 106 S Al
S w e g\ pronen A edaline iy 720 Mo gadl Calisen addo 7§ \a\s Comazmys CIAYNINN sy g i (index Shannon Wiener)
NEVY 5 b a) b alis (913 Bl 3 o \or (6lnas g |5 55 3 0 o madkits 750 D gl (G gun 3o 3 53 3SVsa )S
a0 S\ 35ge (@) o Jlast (S5 Pamd) Bl 3 oS @z,ﬁd\;@\.ias Qs (o3 TN ali) (6908 (G\aay g &y o ((doys
Sl phg sl shiia s s VW salln (Gl g

REP-PCR « 36 35 « maskis 35 Yo gadls 1 6lS 5515

\_ J

55 g5 5 pld Slyes lzadl S eslasl Jds 4 bSigw U‘.:ﬂ 3l & oo

Gl (Y V)it 2 plas dole Codl JSiie S lgicdy oS wiladly jepls
Sl Gpao Jl (3L slacylon ¥ Sl o Sl cudlage plojlo 315
8398 by a5 3,5 o |y sl gabee YIY ol a5¥ Lo 03g)] (glic

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-16 |

Research in Medicine 2016; Vol.40,; No.2; 79-85

S (Ste) Siggs g Jlyisas (NTS) (saigiiné bisalls
bl ojlud Jrax g Slopd gladiy jo e g dole ceodls 2 69l 0k
polio (sladygw A+ 4 51 aSiT efagar (V2,1 oib 5 6pg el o

e s 55 1) g Dt
tsalehi@ut.ac.ir 1S ySI! S



http://pejouhesh.sbmu.ac.ir/article-1-1512-fa.html

O)len 5 o Slai & /A

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-16 ]

el e A0 L Y3 T80 (Y o €0

[

U1 slod )3 9 215 )30,8 (550 5l deoie (slayds SLET (5 Lkidgy 0 Cugn
Sl eSS olodl clls | zoyd 5l an ud 00l)l)8 oSl
BB cigSl wle cutS lame yi) Lo 93 (ol ialojl gl & Tl 4l
BHI (Brain Heart Infusion broth #110493, Merck, Germany) L, jxo o
)3 il da > YV glod jo el YF-FA Gdo 4y 5 B0 iy o ]
A8)) 098 5k jl sl FA Sl dny s 9 2500 0313)]8 595501 (9,5 5
BTl S bazeo (ggl> Sy 3 0)lgd g D ) (55
LB (Luria Bertani agar # 110283, Merck, Germany) L b u—U,o
Celw YA Gae 4 oS ol a0 YV glod 3 9 S ool cuis
LA (5,18 a e 5

(Fermentas genomic  wlieyd CoS Jodlygiwd b adises DNA
DNA purification Kit #K0512, Thermo Fisher Scientific, USA)
o) ol asy =Y (glod jd 53,8 )0 DNA (sbiS gl ud gl sl
)l sl b ol Cl)ml DNA uo9l> 9 CudS 9 CueS 54 L;)I.Mij
519897580 g (el YA+ g ftaghli Y7+ 9o Jgho) (s ytogiby il b 92
B+ ke DNA Ggllae clalédd uyp doyd V0 55T 5 g9, DNA
) a8 ol e L sl o] 86 gm5 S el e 2 p 535500
Ji 2 agy BB Sl odg b b o Sl anuil @il Gglhe 4>
s S5 (UV) i 555 ol pie 1 4 530,50
(PCR Amplification) (510 o35 31 pouls 03.2515 L] Ja.ﬂ,m
Jl$ L REPIR ,alp ;| REP-PCR uSly pbxl oy
s L REP2I el 5 S-IIIGCGCCGICATCAGGC—3

STy plosl (Ve )ad  oslie) 5-ACGTCTTATCAGGCCTAC-3
oo e 59l>) wSsopy 55l 39,5 ) odlil | Rep-PCR
(AccuPower PCR PreMix, Bioneer Corporation, Korea) (c )Al.syJ
003 gl sl DNA Wigad 5 055> o (99331 L 5 52dg)Se YO o 3
LSy plodl (gly b plodl BIORAD JISusge 5 olSiss )3 bayesly o
S Yo cddBogey e 4 31,8 5l 420 A0 > JSeuw 6 Rep-PCR
Yo Ode a5 il dn )0 00 )0 b Ve so 4 0,8 Sl ax 240
O)S ol dayd VY 55 5 4By SO Gk & 31,8 Sl dsyd OY o b
Cadd Do 4y )8 Sl D VY 0 IS S o 4By S ke &
Y gazme jyodgyiSIl (V0] 2d 03l daliy (HSumge s ol & aids
8L bulyd )3 203 VB 59,81 5 5> (a8l 5589280l olSas 53 PCR
Celw SO U aidy YO Cde 4 g e VWe 5Ws 45 (TBE 1x 3L)
oy pordsl i dea [p595S0 /B b S5 e (M) 5 10) 43 ploxl
(Gel dyg0 S J5 oSiwd pd Lian slyle o5y 50 9 Ad (6500l ST,
w2900 Wgallw 5 .as ()b e ol 5l ¢ oanlise Doc; Bio-Rad)
Oleieds olas (Sbipely 0aSiily 3l ol 381 ATCC VF+YA 5l
ol M33 5L & pl)S5,000 55 5 b olatw] Cute dalis

P REP-PCR (sla iiSly Jsds0 (5, 50cuiSS) jl alools (slagSl g Wl
(Notepad 4sly) Jou a3 b g 508 Jelod (g ps 90 41 9 iz L it
Sl 2955 5 Sy 2ae b jb e (j387 B0+ l) pasuie Hle S L sibagg
)18 Notepad 4ol (sla Jgds j3 s dliel pl b asuiie yous dac b
adlllas )3 0 and pl)ST9)03 ¥ ()35 NTSYS ()ljdlp 5 4l b g w8)S
5l JSize Rep-PCR STy 5 ool owd 4y DNA saste (slaaabsd pols
Jb g 425 9 35 0)bgdad i Culils (gl g sl «agy LB ol
sl ojlul 5 ol > Golds el Jslge sldgy b oSl sus
W5 (s 5989 7SI 5 g Jeol>
HEPVEL D)

(4l VY) o8 sladigas 3 ¢ i 55l Migellus )> Rep-PCR STy ,
BV e o ol b b YFLD ol (alis YY) jauds o (alis V) Sl

03 (e55 (Sl ysb & (F)cusl b Sl (f ceadle (gl g sizn
(o Cogie 2)90 (ol VT o AVl (e45985 0 oligells o 39 (0
39d5 3k oo dga0 Dg5ugE g odd Hlad Mo JSi 4 T yrds 45 39
b o yily ialS 3103 S pe 3y90 )1 1mN00 g (lodg) Coghe (ygkee AF
Nogye Voo 5l Gl 10 b5 088 iy > Jlo o 5 plusl > Jlewl
dpas 4y (bMe Dl blae > e o &y (NTS) s gt e Migallus
Sy 5o21a8 JK5 ol (32055 o (D)) 8 ()3 (1)
ot e jelgalls g o5 (invasive NTS) (sadoaspé jobgalls
33l o3ga g Csl Gla puly 3 (B (53)5 Cighe e Jale &S (o2l
l.o)\ch HIV w959 L Cogae )l>.) uol:xwl Jlo L;\N‘ (o (A )l>.>
Sl 4 Ml jlad (Lldl )5 S b Sl g adSegn jlod (355 4
oo ley S lan Lo o 485 audie VAL 355 o0 03] (eSS i
Camaz o 50 3l 0)5 )3 3)lg0 oty oS Ligd e joligells (INTS)
d9dcsn 023 4dSeg 5 b)Yl ylos (g g Jloo (38 (Bl
oy Vo VLo Adgis i joligalle sanled S ywo Sya g Canad 5
dels sblggp cnidhiie 5 nyiden ol Jlo o 3 )8 FAINNG (s
Wgallo 5 purteiz 5] Wigalls (glodgy S5 sisle (INTS) onles JSii
Solowr Sigmetnl g Cigie gite U gy cpl JlLF)As pgryge i
Nogyo Sy cilizen baaslia oS85 Col B i e 5 2l
(Repetitive Extragenic Palindrome) REP Jlg .l 019 Caodl (4]l
3 adlllan 3)90 5 A5 oy o Sl (g0l 025955 g5 (s
s ¥e BT 4 ojlul b g siiun oad cladlre e b JIg o) cd)8
Sigells 5 55 iyl 3l e 5 (s i TA Ygasa) o S
oo b b by ool A8 alilid Bgtsie byiad 5 poyge (i
Jls a3 Lalpl 5l o)l )3 9 0diad 05 8 (3 )3 9 Wi (55
slagiy) 5 by (V)29 Jold |y pgrjge (&5 Wigalls o coli
DNA (JsSga jJUl 5 (45 ooz 42 3B 5 0392 oo powsye (ooigid
Slacglds )y bl | (e39100 (25 Gl el pls it 658 p 5
51 (rep-PCR) S5 ol (WY )siwds (655l ands] (sl suioss 9 (S
Sasgw Hlod o SIS ublB ¢ 3,85 @8 gl g 009y 00l plos] Llxd
5 4l wle 5 0 ML Grorer Cullagg Sl S35 sl
e slagSL gladgw Sl gyl plad g abaib ) Cuddge b
ool il B (A V)l sdd 0y I8 @ g8 g Cute p)S g e p)S
rep-PCR (Repetitive sequence—based PCR) jigy 3y)5 )y dalllas
sloalia o Colid g Col B e e g s g 38 5 lolid »
F9se SIS Sl gy ol aliwsgy s 5l Wigalls Jlgg s cilises
b lagl 30555 5 pgsj puslpw 53 0aiSTy oboS” 0835885 gy (e
D9 5y989ySIl 5 53 Jolbs slagSll aslie 5 Slhasdy (sloyni; STy
oS5l (g5 gnrg S olSutslej] 3 a5l & bgyo (slainles] ool
b plog] WA B AYAY Lo §1 o)yt olisios g pole 15Ty < sadlul 31
g, 9 dlge

oSl )3 VAT B YAY o ) & el Lobaio g 5 ) adllas
slalis den )i S job 4 .l ord pbl s ©lidss g pgle
Ol 5 b8 Slllas 5l od ) ) adllas 3)90 et il Wigalls
Gblo jl &8 juai il Weellw alis £F Lolis aylis (1) sloas 351
Gl GladlS (ol il sloolS S ol olyl il _uLdl s
RS e plel SB35 b Glijlen 4 ool Ghle «2ES £y
CutS 3kl gy b g Bad g pglaen 5 381 ol g aw slasy gl o
by g i wolbordgn acus blod i g L3g osd (gjlulie
5 0) Silagm My ol pya ) () (S35 (Vg s

4/. by b
Si2J,



http://pejouhesh.sbmu.ac.ir/article-1-1512-fa.html

AV [ iz y51 Jlgg e 1581 Migolls (slady g Sisabgi

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-07-16 ]

93 9 (Bl 5B2) (535 alin 93 (b R4 odlS ol baalan jlo il
S g ) 3l (6 M s 4 BY (55 bl (JoSUge Ly
(RIS 5dlS 33 40 3k 4132 Y (uly b il S JoSlge Bl
R2a laades Lol 5o s b S oyl o 4lis 10> VY L R2a)
) et (gl cslaalis 52 Jeiia) R2 5 (5o cloliy 1 Joi)
Jopd VY 2gds gl RT g i o L ,S5085 b by o jd AF
R1:R2a b alis aoyd YA glyl> R3 4 R4 4 cuwl R2b 9 R2a L alis
b gy colid lul 5 jado slaalan cplplo (Y S0S) Awn R2D 4
55 byogly ol 5 53l (Lis REP2I 5 REPIR (slayoslyy (55655
5 S0 Ty i ) Migalls ilsen sloglis glon (Yl S5
Jseyd wlwlys (Discriminatory Powers) Kipl slo ybgy (8,85 )48
(Simpson’s Index of Diversity) ;jgmpome 95 (sl b o [uSul
e ol olo gl gl o ol gy b () ya2)as apalns
CV (Coefficient of Variation) (s yusi o pd g (0))lze 3lyo0l o (1)
J9ep by Glwfoyin g gt gl ¥ Jgde Oygodr
a9y HlAde o M duwbxe (index Shannon Wiener) yuo— gl
Cawl 639 +[AVA

oy

Oy (S5 laglds ololid 4 3B (g8 by bg) 9 Sianbig
Nggre o g 32)85 Josily 286 9 st 6 3SL pof 1> Sag8
St (S5 gl awyp Bl | gaga0me 5, gl 1 s
U9y 0 V0 B A L slass (VAAY) o)) SKar 5 Versalovic 5,55 b alae
sbalis > REP-PCR iiSTy 5> dslllas oyl 3 .Cuwl gllas rep-PCR
s Y B Ve o8 ofll b b VY B0 sl e y5l Mgellus
g SRS sl by Bop ©p8 (pimen a5 odalie L
(2o )@NF ) LAY s gl Wgellw las £+ 5 REP-PCR
5 (Mo AVOY Slold) JoSUse Loldgys A (55l aslin VY j3 el 034
alis YY) g (doyd YV Jlglh8) (JoSIge bligp Vo o Sl alin VA
L ool 1)) asalie (19 PV Jlg3) JSlgm bligy oo
Sloalia 3 pyide jeb el 05 10 4555 Es5 Uy o
rep- Jsge (5SSl gy 53 Vb 32)85 )8 canl o ieS Sl
bl ol ()15 55 (VOYY) liiee | (gl (slaaddllas > PCR
(Discriminatory Index) & &5 a3Ls (VAAA) Gaston ¢ Hunter yi,l55
Slgi e Sinl gl 5 cusl gl do)d /A 1 i jlade 44D 351 L
o)y g Chmielewski (sgw 35 gy (V&) 9y ylielo! b
O (i 5l Waells (sladslis ;> ERIC ¢ REP youlys L (Y+-Y)
U9y ghedgw dddllas 4 VA Jlo  4l4Sen o Beyer (V) ub osl

o] () JS3) 05 odnlita (F++ b p) oS yiho 3k S5 b b s ¥
Slasyle adllas oyl o calises (gla dygum ;D 0l oddlive (gladil (o,
NVer Neve Qoo ADe VDeAve Foe DD Doe Koo Foo YO Voo
Ol 3 gl Cds Feee FBee Feer AFes ABee AFer ATl Yo
REP-PCR (b5, & (Jsge ()10 cadSl gols el g 4o | adlllase
FudlS a9 ilisee (JoSdge Ll YA ¢t 5l Migalles 4l #¥ 1>
A B FA (p alis b (R4 R1¢ R2a¢ R2be R3) Ml oo gy by Lol

(¥ JSs) b e W jiwdS 0 Aoy

;.“0000000
& &b 0 &>»

REP-PCR (yig, b (0gij DNA Jolse (¢ ICui&il .Y IS
Syulp b b gdigd ;3 (s il Wgallw (sladyla>
salia Ve 54U S ghs cwly 4 <o 51 REP2I g REPIR

ol 15KD (J5SIg0 (39 LDNA 5 )lo Jolid M g y9ubo

sorb i Wy alis wo > Mg JsSlse g WY ol R judlS
M28M27 <M26¢ M25:M23<M22¢ M19«M14 ¢« M13¢« M12<M10 ‘)
yeb 4l V0 Jols R2a puodS” .cawl (ML g M9« M8« M4« M3« M2
M5¢M6¢ M7« M11<M15 « M16¢ M17¢ M18« M20« M21¢ M24«¢ M29‘)
By catn 3lass .l (HI18) Slusl alis S5 5 (M32 5 M30M31
A Jols R2b S s smlive raglis jle il 2o jdAF 5 JsSJg0
9wl S g HI7 THI Slasl 4l WV oo g (JoSUge JBg 0
FBgy zs PR3 oSl baslis e alis aoyd> AV 4 (B13)
2oy AY 39> 9 BI2UB3 (g4l5 aplia 4 g jobo aili> S L JoSge

axdllao cp! 3 REP (6 poslys U rep-PCR (g, (31 545 €408 g (ygmmnonw g o duolo Y Jou

REP

(129)

YA Ay

gy 2 5S)5 SIS

copo b 3yl ©)08
% (SID) Yo

R1¢R2a¢

%U¥ R4 4 R2be R3

YY-AA

(CV) (51 i g 35 9 (0) ylame Syl g (1) (0o (o oo .Y Jout>

dlas sluas (ke

oo el | @lds cnps
oo Loy 2 (SD) v (JsS)se Jsligp b olias by Slsl,5) Laosls
(Mean)
MWgalls
1NN NN N FAFFFFN Y YN
i 5] REP YA VIEA A% -/54 A
s 5F ARRD
! P " . .
) 5; AOLYAZ (V90 Y ol (6009 pm—



http://pejouhesh.sbmu.ac.ir/article-1-1512-fa.html

Kon g dlo olpn; &5 /AY

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-16 ]

e — A0 LY NT40 (Y o i

[

Rasschaert aslllae ,> .(Y+)auds
£ J () ohiSen 5
rep- Joslse gy > el
5 ERICIR-ERIC2 Jols PC
BOXAIR ¢ REPIR-REP2I
5 e g b edlawl GTGS
FB &S e g g g A
X295 S5y bawg olulid
N Je¥ge (6, eS|
T on odle Al cops g

==l S =]
=7 ©

SIS coa N A NIR N S SIS Sy

Lo AT g do VY oy @
a8 elel cpl ol 0oy
ERIC (bayoly lp @)%
5 Moy iy 4 GTGS 4
5 Weigel .(VV)cw! 1o)¥
SA g5y 5 b (1333) o Ken
Uiygy s Ve il Migallo alis
G ©p15 p cpgibl > S
P e Sy g Sk
ol laaskd (sla bl
PFGE U 4awslio ;> rep-PCR
oS (M)uss 45k
s ERSSE D 39290
rep- olgi (Jgoxe S99y Jj

famt
e aelie

PESOR=

==

T
(")

S T e e
oS oo To

==

e

SSIS SO INSCS!

J

O s slp okg 4 1) PCR

s (S555 calB b slaagu —————
(VS o dgime oS0035 a8 061
a4 b (VW) ol,Ken 4 Rajabi
Slogil dass piusew (semi-automated rep-PCR) (pold (bg)y (55,5
Oy gl hgy cpl Wa)S ledl (Diversilab Bio Merieux) 4sly g
ool g dalad ol 31y JyuS” s 4 9 Cwwl PFGE g, b (ggluso
S S5 bl g S o 5353050 s 3 00 3] gl §
Ol g Wise (Y¥)Cuwsl i powpe Tep-PCR (sla yog, wlo 31 YL
3 Nssre e ln Sologl dog whugw (ul o8 28l (Y--)
Sy cwlie 3l 1y o (Y)0) ol g Kilic g (YF)cw! Lbo
03,8 oledl (V++¥) o) Sen o Chmielewski .(Yd)L5,S" 8,20 PFGE
obe YU 318l @05 lyls ERIC g REP (sla eyl b rep-PCR g,
sl Cubge g S (s pdy)SS bl Jy ol Gling) > el
Oy g Mohapatra asdllas ) .(V)cuw! JSuwge 5 olSuod go5 4y dialg
Ol sladiges 4 bgrpo 5 (JoS Lt pil (e5dta wlix VIV (g4, (V+-V)
L)ul.wl): ERIC 4 GTGS5)« BOX(REP L;Lm)ml): L >99 thz’l ulfA:)J 9
odnlie M VY 9 N0 9 YY YA XY 5y @ ond 1 cla lég
(GTG)S-PCR ;3 +[AAVA Jlaie &y f 5 & (ypmmpones (3138 LSyl A5
ERIC-PCR > +/AY® § REP-PCR > +/AAYd BOX-PCR > +/A¥YY
U9y @ ol > Al 10)FB (s oS (cages yobo 4yl 035
DNA JoSs0 (4,55 Sl (sla gy plo iz (YF)lodgy rep-PCR
U9y bl (PFGE pla) s bdo o g 5Sh (ga05,8 5 sl (glp
(9 9 U_Blf d;)m U)Jﬁ dl)l.} 9 sl 03l 9 X M rep-PCR
P Py (W)l dgw g 69505 gaw )3 Cogr s g 2lolid G
*592) RNA 05 (JIg7 (s 9 DNADNA (jgl oy (g dunslio

T 1
07 087 100
Coefficient

et 3 Wogalor Gty Gl 5 3 Cbled ol ol Fg,055 Y S5
a3 o HWid [y (M) yaub 9 (B) 598 d(H) Sl pulio 31 ouwd (g5lwlas
sl REP-PCR (535, U DNA J3S5n (6 5uiil 55 ey & &
9 Sl sBalas HIHIY ¢youb sldaslas MI-M32 .Cowl o5
S 598 sl las B1-BI3
s 5 o IS5 S 5 (655 slo i 1 e REPRCR
G el g O Jol) J S lgg o 15 51 Wigalles 4yl OY
3)lge 31 503 g i g jobigalls (Slasl 3 lge jlond lax 90 ¥4 5 (i
Gyae il (56 jlgalls ot plKin (I Joeo olKiislojl 5 o ¢ Sl
O Sl gd o (hy) o5 Wz pp W8S S b | iy 13
B 155 e 5 i 5 st 17 Choses
iyl @y ¢ 03bs REP- PCR () 9 Consl Comnl b (Sjglonady
(VAo lggre So sladiger o Vb s pdisep <okl gl wb
ERIC.REP Jolis JoSUgo g, dw ()l )Sars g Benna Sar Y+« + Jlo ;>
o> SR B0 4 g 03,5 sl 1) 23S 5 168 ogjemy RNA o
U5y & Comd BRIC gy ) ol slagS) szl bl szl
Tien dslllas (3 (V) 0355 Jl3y05 5 s 5Vl (6L SSE )08 5| REP
Oyt b plsl A Lashl Migells i 00 (g5, 5 (Yo VY) ) Ken 4
(PFGE) (25539 58U1 J5 4k lly gy 238l 3> (32585 (el (o 0
B Sl b i VY 4 a5 cuns BB bl 5,8 ol
MLVA (Multiple Locus Variable-number 59, b Lol cdisd paunis «/Y¥)
s ATV 5,05 WSHul L (s YY 4 (Tandem Repeat Analysis

U"/,a ;/



http://pejouhesh.sbmu.ac.ir/article-1-1512-fa.html

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-07-16 ]

G a8 g 3)lse cpl @ gl bl b GBI 58 LSt
L &S 1ep-PCR gy x5 pl ) kel Comdes ol 9 Vb g cowlio
sl g Wgalls soalir Sglsmasal 5 JsSse 3T Loy sl o208
(Automated 5555 i | 29 oo Moisin 939 (ol b .l o ¢S,
(Manual s yogy b auslds )3 a5 Repetitive-Sequence-Based PCR)
ysb & oS DiversiLab (¢)l33le 5 4ol & 39y jeme JuJ> 4 rep-PCR)
5 e s 15 33580,80 gl Syt ol ol s 4 Slog
(Ya)23,5 sl (Y« +¥ ], ISen ¢ Healy) 35l p o0 (SaSTy sS4
Rli g SS8 b JoSlge Sy cilisee slosby, plo 5l orizeen
Dga ool aylis b

o8y )d (439w e ‘:,.)L,c 585 ool dab Ll Jols dllis L.)il’
lpdgume Jo 55 Bl g}.l?)'l Gl olpps Glisiss 5 pole sy oljl
AS) oI5 ol (ole Clagiae g diex )l g e S)j g p e Sl
ooy g wodly Jdod j0 eyl g bls SaST s a4 (Siloygilen
S e

1l

1. Malorny B, Hoorfar J, Bunge C, Helmuth R. Multicenter validation of the
analytical accuracy of Salmonella PCR: towards an international standard. J
Appl Environ Microbiol 2003;69(1):290-6.

2. Blood D, Radostits O, Henderson J, Arundel J, Gay C. Veterinary medicine:
a textbook of the diseases of cattle, sheep, goats and horses. London: Bailliere
Tindall. 1983.

3. Calnek B. Diseases of poultry 10th ed. Towa State University Press, Ames,
1A; 1997.

4. World Health Organization. Salmonella (non-typhoidal) [database on the
Internet]. 2013. Available from: http://www.who.int/mediacentre/factsheets/
fs139/en/.

5. Pui C, Wong WC, Chai LC, Tunung R, Ponniah J, Anyi U, et al. Salmonella:
a foodborne pathogen. International Food Research Journal 2011;18(2):465-73.
6. Ao TT. Global Burden of Invasive Nontyphoidal Salmonella Disease, 2010.
On the Cover 2013;2012:941.

7. Stern MJ, Ames GF-L, Smith NH, Robinson EC, Higgins CF. Repetitive
extragenic palindromic sequences: a major component of the bacterial genome.
Cell 1984;37(3):1015-26.

8. Versalovic J, Schneider M, De Bruijn FJ, Lupski JR. Genomic fingerprinting
of bacteria using repetitive sequence-based polymerase chain reaction. Methods
in molecular and cellular biology 1994;5(1):25-40.

9. Amini K, Salehi TZ, Nikbakht G, Ranjbar R, Amini J, Ashrafganjooei SB.
Molecular detection of invA and spv virulence genes in Salmonella enteritidis
isolated from human and animals in Iran. Afr J Microbiol Res 2010(4):2202-10.
10. Albufera U, Bhugaloo-Vial P, Issack M, Jaufeerally-Fakim Y. Molecular
characterization of Salmonella isolates by REP-PCR and RAPD analysis.
Infect. Genet. Evol 2009;9(3):322-7.

11. Versalovic J, Lupski JR. Interspersed repetitive sequences in bacterial
genomes. Bacterial Genomes: Springer; 1998. p. 38-48.

12. Rasschaert G, Houf K, Imberechts H, Grijspeerdt K, De Zutter L,

Lo Sk pasels Gl 6538 5 S Gbby) (Siplin)) 168
g Tep hgy o lid badlas plo s &5 5 i paw j
5 1epPCR sy Jg <ty sl s b & iy 08 PEGE
D5 5 oS i iaS oy ot e Caonj by 2l g L plx
g aba b g v 3 Vb 31581 0508 e 5 Cul il Sllee
Siwlsyy aep-PCR¢ multiplex-PCR duslas | .0, oYU (603,185
Goo® g5 i LIS PFGE grep be, 4 A 48,5 aoeis AFLP 4
Siabgn) (g dmlie ) st DNA (J5Sgo (65t 53 (93,8
Oy 35le) DNA SuwilSlas 5 (JIg5 s DNA- DNA - ygmnldy yun 4
©8 gl g e 4555 g (i a3 (168 (cagjgm) RNA ) Jlys
oy (Yo¥) o) Ko ¢ Spigaglia adllas jo.(YV)aiiws oY Hluw §,85
rep- by Mol )3 Jwol (Gl 3lse I s> pops il aylie Y¥
Spon i slo g 81 Jl gl i S5le g o ) L YA
Sl lagSl (S3f (oS 59 g5y b Bl b ol (slaoy
Pl aadlas plo b (253 3815 Lo dalllan oo A8 oo Slia |y J5SJgo
il o 3,85 @8 Galisee (gl yeuly il eslatil b aad o LS ol

Heyndrickx M. Comparison of five repetitive-sequence-based PCR typing
methods for molecular discrimination of Salmonella enterica isolates. JCM
2005;43(8):3615-23.

13. Foley SL, White DG, McDermott PF, Walker RD, Rhodes B, Fedorka-
Cray PJ, et al. Comparison of subtyping methods for differentiating Salmonella
enterica serovar Typhimurium isolates obtained from food animal sources. JCM
2006;44(10):3569-77.

14. Oliveira SDd, Bessa MC, Santos LRd, Cardoso MRdI, Brandelli A, Canal
CW. Phenotypic and genotypic characterization of Salmonella Enteritidis
isolates. Braz J Microbiol. 2007;38(4):720-8.

15. Bhowmick PP, Srikumar S, Devegowda D, Shekar M, Ruwandeepika HD,
Karunasagar I. Serotyping & molecular characterization for study of genetic
diversity among seafood associated nontyphoidal Salmonella serovars. Indian J
Med Res Pharm Sci 2012;135(3):371.

16. Hunter PR, Gaston MA. Numerical index of the discriminatory ability
of typing systems: an application of Simpson’s index of diversity. JCM
1988;26(11):2465-6.

17. Chmielewski R, Wieliczko A, Kuczkowski M, Mazurkiewicz M, Ugorski
M. Comparison of ITS Profiling, REP-and ERIC-PCR of Salmonella Enteritidis
Isolates from Poland. J Vet Med B Infect Dis Vet Public Health 2002;49(4):163-
8.

18. Beyer W, Mukendi F, Kimmig P, Bchm R. Suitability of repetitive-DNA-
sequence-based PCR fingerprinting for characterizing epidemic isolates of
Salmonella enterica serovar Saintpaul. JCM 1998;36(6):1549-54.

19. Bennasar A, de Luna G, Cabrer B, Lalucat J. Rapid identification of
Salmonella typhimurium, S. enteritidis and S. virchow isolates by polymerase
chain reaction based fingerprinting methods. International Microbiology
2010;3(1):31-8.

20. Tien Y-Y, Wang Y-W, Tung SK, Liang S-Y, Chiou C-S. Comparison
of multilocus variable-number tandem repeat analysis and pulsed-field gel

electrophoresis in molecular subtyping of Salmonella enterica serovars

~‘~/. fop b
IAT

AOYIEL” A0 T o 16 —


http://pejouhesh.sbmu.ac.ir/article-1-1512-fa.html

OlSen 5 o Slai &/ AD

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-16 ]

e — A0 LY (T30 (Y o £

[

Paratyphi A. Diagn Microbiol Infect Dis 2011;69(1):1-6.

21. Weigel R, Barber D, Isaacson R, Bahnson P, Jones C. Reservoirs of
Salmonella infection on swine farms in Illinois. Proceedings of the 3rd
International Symposium on the Epidemiology and Control of Salmonella in
Pork 1999; 180-183.

22. Johnson LK, Brown MB, Carruthers EA, Ferguson JA, Dombek PE,
Sadowsky MJ. Sample size, library composition, and genotypic diversity
among natural populations of Escherichia coli from different animals influence
accuracy of determining sources of fecal pollution. J Appl Environ Microbiol
2004;70(8):4478-85.

23. Rajabi M, Jones M, Hubbard M, Rodrick G, Wright AC. Distribution and
genetic diversity of Salmonella enterica in the Upper Suwannee River. Int J
Microbiol. 2011;13:1-9.

24. Wise MG, Healy M, Reece K, Smith R, Walton D, Dutch W, et al. Species
identification and strain differentiation of clinical Candida isolates using the

DiversiLab system of automated repetitive sequence-based PCR. J Med

Microbiol 2007;56(6):778-87.

25. Kilic A, Bedir O, Kocak N, Levent B, Eyigun CP, Tekbas OF, et al. Analysis
of an outbreak of Salmonella enteritidis by repetitive-sequence-based PCR and
pulsed-field gel electrophoresis. J Intern Med 2010;49(1):31-6.

26. Mohapatra BR, Broersma K, Mazumder A. Comparison of five rep-PCR
genomic fingerprinting methods for differentiation of fecal Escherichia coli
from humans, poultry and wild birds. FEMS Microbiol Lett 2007;277(1):98-
106.

27. Olive DM, Bean P. Principles and applications of methods for DNA-based
typing of microbial organisms. JCM 1999;37(6):1661-9.

28. Spigaglia P, Mastrantonio P. Evaluation of Repetitive Element Sequence-
Based PCR as a Molecular Typing Method for Clostridium difficile. . J Clin
Microbiol. 2003;41(6):2454-57.

29. Healy M, Huong J, Bittner T, et al. Microbial DNA Typing by Automated
Repetitive-Sequence-Based PCR. J Clin Microbiol. 2005;43(1):199-207.

20

N
2

3

{. 2 !/“



http://pejouhesh.sbmu.ac.ir/article-1-1512-fa.html
http://www.tcpdf.org

