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Salnonellrr species are very important agents ol
tbod-borne infections all over the worid (Archer

and Young.  1988;  Cha lker  and B laser .  1988;
lngham et dl.. 1990). Consequently. the t-v.-ping ot'
Sttlmonellrr spp. is of considerable imponance in the
survei l lance of  possibie community food-borne
outbreaks of salmonellosis and as a research tool.
Several t1'ping s_vstems have been developed. but
ntrne has civen more than a partial understanding
of the ecology and epidemiology of Salmonella spp.
(Ridie-v er a!.. 1996). Recently, genotypic methods
such as randomly amptif ied polymorphic DNA
(RAPD) technique has been successfully used for
a rv ide var iety of  organisms concerning DNA
divers i t -v . - .  mapp ing  and molecu la r  typ ing
(T iba-v rence e t  a l . .  1993) .  The d isc r im ina tory
power of the RAPD technique depends on the
selected primer sequences. The merhod exploits the
facr  tha t  fo r  any  g iven shor t  o l igonuc leo t ide
sequence. the genomes of  bacter ia and higher
organisms are l ikely to contain manv sequences
wirh partiai. rather than complete. homology to the
primer. If trvo such complementary sequences are
located close together on the genome on opposite
strands, and both have the same polarity, then PCR

-amplificatitln of'the intervening sequence can occur
under conditions that permit the primer to anneai
ro both sequences. The distrirrution of these partially
conrplementary sequences is :'andom, and hence the

resul t  of  PCR is a set  of  randomly ampl i f ied
ptrlym<lrphic DNA sequences (William et al.. 1990;
Welsh and McClelland, 1990). Single base changes
may destroy the abil iry of a sc'quence to anneal to

the prinrer. or rlray create a new primcr binding
site. I{cnce. the patte:-:r of anrplif ied sequences
o b t : r i n e d  i s  p r i r n e r  a n d  s t r : l i n  s p e c i f i c .  a n d

const i tutes an ident i t ' ,  prof i le of  rhe organism.
Clonal identit-v" is retlected in isolates having the
same band patterns rvith anv particular primer-
Genetic drift is seen as discrete changes to the band
patterns (Welsh and McClelland. 1990).

In this paper rve repon on the application ot
RAPD analvsis to the typing ol Salmonella chincol.
The i5 isolates of S. cliirrcol examined in this study.'
were isolateC from poultry at the Bangi wet market-
Selangor,  lv{alaysia.  Detai ls of  the laboratory
methods used fbr isolation have been described
previously (Rusul er al., i996). All isolates were
grown in Luria-Bertani (LB) broth (Sambrook er
al.. 1989) at 37"C overnight with shaking at 200
rpm. Bacterial cells harvested by centrifugation
from 1.5 1nl of liquid culrure were washed in TE
(10 mM Tris-HCl. pH8.0. and I mM EDTA) and
resuspended in 700 gl of the same buffer connining t'
1 mg/ml lysozyme. Subsequently. 5 ml of ?5% Y

sodium dodecyl sulphate and lO ml of 20 mg/ml
proteinase K rvere added to the mixed cell solution.
and the cel ls lysed fbr 20 min at  50oC- After
incubation, the chrornosomal DNA was extracted
with an equal volume of TE saturated phenol/
ch lo ro fo rm/ isoamvl  (25 :24 : l ' )  a lcoho l .  The
supernatant fluid was collected in an Eppendorf rube
and then equal volurnes of sodium acetate and
isopropanol were added. The precipitated DNA was

recovered by centrifugation, and washed with 70%

ethanol and the pellet was resuspended in 50 iU of u"
distilled water. The purified DNA concentrltions
were estimated by comparison with known DNA

markers on aqarose gels.

A randornly designed l0-mer oligonucleotide

set. designated as Genl-50-01 to Genl-50-10 was

obtaincd ftom Genosys Biotechnologies lnc. USA.
T h e  C c ' n l - 5 0 - 0 6  ( 5 ' - G T G C A A T G A G - 3 ' )  a n d
Gen I -5()-09 ( 5'-CAATGCCTCT-3'). werc chosen

I-o rvl trrrt t  ct l l rcsl londcrtcc sltould l lc :rdt lrcsscd
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l i r r  R . \PD : rn : r l r , s is  i t cceusc  rhc . . ,  ] ' re ldcd  c lc l r

p: l t tenls.  Thcse i r r i t l tc l 's  l r l l  l red e G=6 - ,1n1911t r) f

- i O q .  e t t d  \ [ a r n l u r  ! !  t t l .  r l 9 6 i ]  f t l u t r i  t h r t t

Sul t t tonel l i i  spD. l iuvc ln rver: . tge qcnol l lc  GC
content of ,50-51%. PCR u,as c:lrried r;ut in a tinal
volurnc t l f  15 nr l  ct lnt l in ing . i0 ng r) i  tctnpl i i te
DNA. i - r  PCR bul '1c ' r  tontaining l0 mi\{  Ti is-HCi
rpH8.- l ) .  - i ( )  nr \ I  KCl.  I  m,\ '1 \ lgCl, .  100 in lvt
(e  uch  I  deoxv t tuc lu ' r l t ide  t r iphosphate .  ( ) . I  m lv {
pr imer.  and i  U t l i  l t r rT polvnlerase (Reseerch
Instruurents.  USA).  R.{PD rvas carr ied out using
a thennal cvcler (Perkin Elnrer l-100). The cvcling
parameters were i  rn in r t  94"C. I  min at  i6"C.
and I rnin :lt ?2"C fbr a total of -10 cvcles. rvith a
final c;*cle extending amplif icarion conditions to
72oC tbr 5 rnin. The PCR amplit ication products
were 'u' isualized bv running lO ml of the reaction
on a 1.2% agarose qel. rvhich 'uvas stained rvith
ethidium brour ide and eramined over u.r .  l ight .  A
larrbda ladder (Pronrega. USA) rvere used as DNA
size markers.

In i t ia l l l ' .  ten pr i rners were screened rv i th a
subsample of fbur isolates to detect poll,rnorphism
rv i th in  S .  c l t i r t co i .  Hor .vever ,  on ly  two
o l i g o n u c l e o t i d e  s h o r v e d  D N A  p o l - v m o r p h i s m
between rhe isolates.  These rwo discr iminat ing
p r i m e r s .  G e n l - 5 0 - 0 6  a n d  G e n l - 5 0 - 0 9 ,  w e r e
selected to analyse the whole set  of  rhe l i  .S.
chirtcol isolates. The rernaining primers (Genl-50-

01. -01. -03. 44. -05. -07. -08 and -10) gave bands
rv i th  on lv  some o f  the  iso la res  or  had poor
reproducibilit-v and w'ere not tested further. Such
diversi ty between pr imers has been previously
recorded (Oakey et al.. 1995). Figures I and ?

show the RAPD profiles of S. c&incol obtained with
oligonucleotide primer Genl-5046 and Gen I -50-09

respectively. Five differenr RAPD protiles were
apparent fiom primer Genl-50-06. and ar least eight
RAPD prof i les f rom pr imer Genl-50-09. cvi th
molecular sizes ranging from 280 to 3800 base pairs
(all isolates were analysed at least three tirnel rvith
both primers). Ho',vever, no band was produced
rvi th isolates SC7. SC9. SC12 and SC13 tFigure
l )  w i t h  p r i m e r  G e n l - 5 0 - 0 6 ,  w h i c h  c o u l d  b e
interpreted as the loss of specitic sites for primer
binding iu the clifomosomal DNAs of rhese isolares.
The combination of the trvo amplif icarion patte'rns
a l l t - lws  ident i f i ca t ion  o f  th i r teen RAPD types .
Consequently tor these two prirners, variabititv in
the RAPD profi les consisted of gain or loss of a
fiagmcnt (Figures I and 2).

DNA products produced in RAPD analysis
depend on thc primcr used. rvith ditferent pritners
producing dilferent tranding pattcnls. Therefbre. the
nl()re prirners u-sed. the greater thc l ikelihood of
t lcmonstr : l t ing str l in dissinr i lar i t ies.  Artalysis ol '
edditional isolatcs li'orn othcr s()urces nray reve:tl

i t . \ i ' ! )

: r id i ' . io ru t i  i t . \ l ' }D l t 'o11p1.  i ru t  i i r rs  i re : l r r r r ;uc  i -s . rn iv

r l i t c  : t l e  i l s r . i ! ' c  t ) l  l c : l c l t c  ; - c . ! : i t c t l i i c s :  l - l t i : - i c c : t
r ' ; . i r iat iorrs , .vel-e . . ictccted - i11t()nt i i :c ;-- i  isrr lutcs-

coni l r -n t ing lhc  rc la t ivc i r '  , r igh d ivcrs i t ' , . .  rv i rhrn  5 .
<-itittcol studied. .\s lar .ls rr," couid tjctcrniir:c. .cach

iso la tc  ivas l rom a i i i t 'e rcnt  poui t r \ '  \ ( )urce i i l

Peninsu iar  l la lavs ie  rRusui  t t  d l . -  i9 )9( r i .  We do

not knou' ' ;hether the variat ion idc:rt i t let i  in this

studr'  '* ,as due to gen()rnic ini tabi i i r i  , ;r  ' . r . ' i rethcr

substential genetic evolut ion : las ,rccurrei rn . ion' ic

S. t i t i t t<:oi populatrons lrecause r) l- :cicct i . .  c irrcssure.
This could be ascertaineci bv stut ir  ing u single n'el l-

cierined strarn as i t  protresscs thrclugl i  e pouitn'

farnr to determine horv rapidlv genoil ic variat ion

occurs in this species.
RAPD-PCR is  a  rap id  and s imple technique

rvhich requires no previous knorvledge tlf nucleotide

sequence. does not relv on the ectual transcript ion
a n d  t r a n s l a t i o n  o i  p r o t e i n s .  h i g i r l l  s c n s i t i v e .

requires a minimum 3ntounr of tentplare DNA :rnd

because i t  potential lv analvse i i re s,hole genome.

is highly discriminatorv. Due to the sensir ivirv oi
this method. reproducibi l i t_y can l ' le att-ected bv

sma l l  va r i a t i ons  i n  t he  r cac t i ou  r t r i . r t u re  and
t e m p e r e t u r e  c v c l e s  t  E l l e s r v o r t h  a l  u l . .  l 9 9 i :
MacPherson er al.  -  1993: Schierw;.rrer arrd Ender.
1993) :  hence.  care is  needed to  s tendard ize rhe
procedure completelf  i i  i t  is io b' :  used fbr roui ine
analvsis. The discrinrinarorv power of RAPD-PCR
rvi l l  undoubtedly be an aid in epidenti t l logy sr.udies.
fulore specif ical lv. the unique t inrerprints rvi l l  help

map sources and occurrences of outbrceks and the

re la tedness of  iso la tes f rorn d i f ferent  sources.
Horvever. care needs ro be aken in checking rhe

reproduc ib i l i ty  o f  the f ragments  as var iab i l i t l '

ob ta i ned  ma-v -  p robab l y  resu l t  f r om the  l o r v

stringency condition used in RdPD-PCR rvhich rvill

increase the occurrence of mismatchinq betrveen the

target sequence and the primers (El leswr. lr th et al. .

1993). The number of potential polvmorphic bands

suggest  that  RAPD f ingerpr in t ing is  a  sens i t ive

method tor strain ditferentiation. Our results must

still be interpreted cautiousl.r- since nvo distinct PCR
products mav resolve together and vari:rbilitv nray

not be revealed by agarose gel electrophoresis.
lvleunier and Grimonr (1993) have express some

concern about the reproducibility of RA.PD protrles

but concluded that reproducibi l i ty r.vas excel lent as

long as the methodology rvas standard.

I n  t h i s  p a p e r .  t h e  p o t e n t i a l  t l f  t h e  R A P D

anelVs is  o l ,  Sa/ , r r . rne l la  c l t inco l  t , : t  ident i t ' v  the

gentlnric difl'ercntiation has heen dentonstrlted. The

scattered RAPD proflles tll S. c/ritrc'ol detnonstrltcd

their genomic variety. Thus. genontic ltctemgcncity

of  S.  < ' l t inco l  f i lund in  th is  s tudv c t rn l ' inns thc

uselu lncss o l 'Rr \PD i r r  t l tc  rap id  t l i l ' l c rcnt iu t ion o l

this p:rthogcn.
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TYPING OF 5 C// /XCi)Lt3\ '  :1. \ ' l ) t l

Fig. l: RAPD prr:tlles obtained using primer Gcnl-50-06 on various 5.

S C 3 :  a .  S C 4 :  i .  S C 5 : 6 -  S C 6 :  ? .  S C ? : 8 .  S C 8 : 9 .  S C 9 :  l 0 -  S C I O :  l l '
t : l t i t t<:ol strains. Lancs: l .  SCI: l .  SC2: i-

S C l l :  l l .  S C l 2 :  1 3 .  S C l S :  l ' 1 .  S C 1 4 :  1 5 .

SC15: and 16. Lambda DNA laddcr tnolecular sizes nrarker.

R. \pD- types:  I .  SCI :  I I .  SC1:  I I t .  SC3.  SC6.  SCl0.  SCl l .  SC14 and SC15:  IV.  SC- t  and SC5:  V.  SC8:  Unt -vpeable .

SC7.  SC9.  SCl3 and SC13.

Fig. 1: RApD protilcs tlbuinctl using prinrcr Gcnl-50-09 on variour S. r:/tirlcol strains- Lanes: 1- SCI: l. SC2:3'

S C i :  - 1 .  S C 4 : 5 .  s C 5 : 6 .  S C 6 :  ? .  s i z :  s .  S C 8 : 9 .  S C 9 :  1 0 .  s c l O .  ' 1 .  s c t l :  l 3 -  S C l 2 :  1 3 .  S C t 3 :  1 4 .  S C l 4 :  1 5 '

scl5: anrj 16. Larnbtla DNA ladrlcr nrolccular sizcs markcr.

RApD-rypcs: t .  scl .  sc2. SC.t .  sC5. SC6 an<t SC9: I I  SC3 and SC8: I I I .  SC?: lv.  SCl0:  v.  sCt l :  VI .SC12: VII .

SCl3:  Vt l t .  SCl. l  ar td SCl5.
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