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Abstract :  A tota l  of  30 stra ins oI  Escher ichia col i  0157:H7 isolated f rom beef and chicken burger were character ized
by  En te robac te r ia l  Repe t i t i ve  In t ragen ic  Consensus  (ERIC)  geno typ ing .  The  ERIC po lymorph ism pa t te rns  ob ta ined  as
i l l us t ra ted  in  a  dendrogram showed  a  s ign i f i can t  d i sc r im ina to ry  f i nge rp r in t  amo l rg  the  30  E .  co l i  O157 :H7  s t ra ins .  Near l y
every isolates had a unique f ingerpr int  and that  there were no bands that  were hrgnly conserved among the isolates.  This
s tudy  sugges ts  tha t  the re  i s  cons ide rab le  gene t i c  he te rogene i t y  among  the  E .  co l i  O157 :H7  s t ra ins  by  ERIC PCR,  and
tha t  th i s  has  app l i ca t i on  in  sc reen ing  s t ra rns  f rom c l i n i ca l  o r  food  samp les  to  de tec t  a  v i ru len t  s t ra rn  w i th  a  known
f ingerp r in t ,  and  to  t race  i t s  d i ssemina t ion .

K e y  w o r d s :  E s c h e r i c h r a  c o l i  O 1 5 7 : H 7 ,  E R I C - P C R

Introduction
Var ious d ispersed repet i t ive  DNA sequences had been
desc r i bed  p resen t l y  i n  eubac te r i a .  Consensus

o l i gonuc leo t i des  a re  used  i n  acco rdance  t o  PCR

ampl i f ica t ion to  access for  the d is t r ibut ion and evo lu t ionary

conservat ive reg ion of  d is t inc t  prokaryot ic  repet r t ive

e lemen ts .  A  new  f  am i l y  o f  r epe t i t i ve  e l emen ts ,  t he
en te robac te r i a l  r epe t i t i ve  i n te rgen i c  consensus  (ER IC)

sequences  was  recen t l y  be ing  de f i ned  us ing  t he  genomic

sequence  i n fo rma t i on  ob ta ined  p r ima r i l y  f r om bo th  t he
organism of  E,  co l iand S.  typh imur ium (Sharp les and Lo lyd,

1990 ) ,  The  ERIC  gene  sequence  i s  a l so  be ing  known
o the rw i se  as  i n te rgen i c  repea t  un i t s  ( lRUs ) .  L i ke  t he i r
r epe t i t i ve  ex t ragen i c  pa l i nd rom ic  e l emen ts  (REP)

coun te rpa r t s ,  t hese  l a rge r  126  base  pa i r s  ER IC  e lemen ts

conta in  a  h igh ly  conserved cent ra l  inver ted repeat  and are

loca ted  i n  ex t ragen i c  reg ions ,  Bu t  t hese  consensus

sequence are not  a t  a l l  re la ted or  hav ing any re la t ionsh ip  to
the  REP consensus  sequence  (Sha rp les  and  Lo l yd ,  199O) .

The bacter ia  Escher ich ia  co l i  O157:H7 is  an impor tant
pathogen wor ldwide,  Apar t  f rom caus ing the common type

o f  f ood  re l a ted  i l l ness ,  E .  co l i  O157 :H7  i s  ab le  t o  cause  a

more  se r i ous  i l l ness  l i ke  hemor rhag i c  co l i t i s ,  hemor rhag i c

uremic  syndrome tHUS) and thrombot ic  thrombocytopaenia
purpura (TTP)  (Padye and Doyle ,  1992l , .  Thus,  subtyp ing is

requi red to  d i f ferent ia te  outbreak f rom background s t ra ins

belonging to  the same serotype,  In  the present  s tudy,  30

s t ra i ns  o l  E .  co l i  O157 :H7  we re  f i nge rp r i n ted  by  ERIC  PCR

methods ,  t o  eva lua te  t he  ab i l i t y  o f  t h i s  f i nge rp r i n t i ng  t o

d iscr iminate among the s t ra ins s tud ied.

Materials and Methods
Bacter ia l  s t ra ins:  The E co l i  O 157:H7 s t ra ins were iso la ted

f rom ch i cken  bu rge r  and  t ende r l o i n  bee f  pu rchased  f r om

supe rmarke t s  i n  Se lango r  and  Kua la  Lumpur  as  desc r i bed
p rev ious l y  (So  e t  a l . ,  1  998a ) ,  excep t  t ha t  an
immunomagnet ic  separat ion ( lMS) procedure (Dynal  UK Ltd)
was  used  a f t e r  t he  en r i chmen t  s teps  p r i o r  t o  p l a t i ng  on  t he
se lec t i ve  aga r ,  I n  add i t i on ,  t he  s t ra i ns  we re  con f i rmed  as  F .
c o l i  0 1 5 7 : H 7  b y  P C R  a s s a y  f o r  t h e  f l a g e l l a r  H 7  g e n e s
amp l i f i ca t ron  as  desc r i bed  e l sewhere  (Ganno r r  e t  a l . .  1992 ) .

ERIC-PCR ampl i f ica t ion:  Pr ior  to  ampl i f ica t ion,  genomic DNA
o f  t he  E .  co l i  O157 :H7  s t ra i ns  was  ex t rac ted  as  desc r i bed
p rev ious l y  (Son  e r  a / . ,  1998b ) .  ER IC-PCR was  conduc ted  i n
a react ion mix tures cons is t ing o l  2 .5  pr l  10x react ion buf fer ,
1  mM ( f i na l  conc . )  o f  each  dNTP,  2  pM p r ime r ,  2  mM
MgCl2 ,  20 -30  ng  genomic  DNA and  one  un i t  Taq
po l ymerase  (P romega) ,  made  up  t o  25  p l  w i t h  s te r i l e
d i s t i l l ed  wa te r .  The  ERIC  p r ime rs  used  a re  ERIC IR  (5 '
ATGfAAGCTCCTGGGATTCAC-3 ' )  and  ERIC2  (5 ' -

AAGTAAGTGACTGGGTGAGCG-3 ' )  (Ve rsa lov i c  e t  a l . ,
1990) .  Ampl i f  ica t ion were per formed for  30 cyc les a t  90 C
fo r  30s ,  55  C  fo r  1  m in  and  65  C  fo r  8  m in .  A  f i na l
e l onga t i on  s tep  a t  65  C  fo r  1O  m in  was  i nc luded .  The  PCR
ampl i f ica t ron products  were v isua l ized by ru ing 15 p l  o f  the
react ion on a 1  .2  per  cent  agarose ge l  and detected by
sta in ing wi th  e th id ium bromide.  DNA ladder  (Promega)  was
used  as  DNA s i ze  marke rs .

Resul ts  and Discuss ion

Three s t ra ins o l  E.  co l iO157:H7 were iso la ted f rom ch icken
bu rge r  (No .  9 ,10  and  30 )  and  ano the r  27  s t ra i ns  we re
i so la ted  f r om bee f .  An  ATCC E .  co l i  O157 :H7  s t ra i n
EDL933  was  i nc luded  as  t he  pos i t i ve  con t ro l  i n  PCR assay
for  the ident i f ica t ion o f  the s t ra ins.  A l l  were pos i t ive  for  the
H7 f lage l lar  genes {data not  shown) .  The f ingerpr in t  data
ob ta ined  f r om ERIC  PCR d id  no t  co r re l a te  w i t h  t he  samp le
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F ig .  1a :  ER IC-PCR p ro f i l es  o f  t he  Esche r i ch ia  co l i  O157 :H7

s t r a i n s .  L a n e s  1 - 1 5 ,  s t r a i n  N o .  i  t o  1 5 ,

respect ive ly ,  accord ing to  F ig .  2 ;  lane S,  molecu lar

we igh t  s i ze  (base  pa i r s ,  Bp )  a re  i nd i ca ted  by

nuymbers  on  t he  l e f t .
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Fig"  1b:  ERIC-PCR prof i les  o f  Echer ich ia  co l i  O157H:7

s t ra rns .  Lanes  1  -  1  5 ,  s t r a i n  No .  1  6  t o  30 '

respect ive ly ,  accord ing to  F ig .  2 ;  lane S,  molecu lar

we igh t  s i ze  (base  pa i r s ,  Bp )  a re  i nd i ca ted  by

numbers  on  t he  l e f t '

sou rce .  ER IC  PCR p roduced  comp lex  pa t t e rns  (F ig '  1a  and

1b ) .  Manv  bands  sma l l e r  t han  750  bp  we re  d i f f i cu l t  t o

reso i ve .  Bands  be tween  abou t  750  bp  and  7O0O bp  we re

less r rumerous,  bet ter  reso lved,  and are usefu l  for  matChing

f i r r ge rp r i n t s .  No  bands  was  common  to  a l l  s t r a i ns .  The

f ingerpr in ts  were scored and matched by computer  us ing

Ling ef  a l . '  Escher ich ia  co l i  O 157:H7 ERIC-PCR

The  dend rog ram gene ra ted  f r om ERIC  geno typ ing

p r o f  i l e .
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Ling ef  a l . :  Escher ich ia  co l i  0157:H7,  ERIC-PCR

the  RAP D is tance  so f twa re  package  based  on  t he  da ta
ret r ieved f rom the presence or  absence of  banding pat tern,

and  t he  s im i l a r i t i es  we re  d i sp layed  as  dend rog ram.  Though
the  dend rog ram in  F ig .  2  i l l u s t ra ted  t ha t  nea r l y  eve ry  s t ra i n

had  a  un ique  f i nge rp r i n t ,  t he  E .  co l i  O157 :H7  s t ra i ns  we re
g rouped  toge the r  on  t h ree  ma jo r  b ranches  (1  , 2A  and  2B)

i nd i ca t i ng  t he i r  c l ona l  l i neage  o r  poss ib l e  sou rces  o f  o r i g i n .
Whe the r  t he  ERIC  PCR p roduces  use fu l  and  va l i d  r esu l t s

depends on the qual i ty  o f  the f ingerpr in ts  and the degree to
which the f  ingerpr in ts  re f lec t  the t rue genet ic  re la tedness of

a  g roup  o f  bac te r i a l  s t r a i ns .  Ve rsa lov i c  e t  a l .  (  1  991  )
demons t ra ted  t ha t  ER IC  1  R  ' and  ERIC2  p r ime rs  revea led

spec ies-spec i f  ic  band pat terns o f  d i f  f  erent  bacter ia l
genomes .  l n  add i t i on ,  i t  has  been  repo r ted  t ha t  g ram

negat ive enter ic  bacter ia  spec ies and i ts  c lose re la t ive in  the

same  phy la  t es ted  f o r  ER IC  gene  sequence  we re  f ound  to
y ie l d  amp l i f i ca t i on  pa t t e rns  o f  g rea tes t  comp lex i t y  i n

compar i son  t o  t he  g ram pos i t i ve  bac te r i a .  Th i s  cou ld
p robab l y  exp la i n  f o r  t he  un ique  and  comp lex  f i nge rp r i n t

observed for  a lmost  every  s t ra in .  PCR f  ingerpr in ts  pat terns

have  been  used  as  es t ima to rs  o f  gene t i c  r e l a tedness ,  bu t

nuc leo t i de  d i ve rgence  i s  t he  t r ue  measu re  o f  r e l a tedness .

Our  resu l t s  a re  i n  gene ra l  ag reemen t  w i t h  seve ra l  o the r

resea rche rs  who  have  repo r ted  ob ta in i ng  rep roduc ib l e  and

re l i ab le  PCR f  i nge rp r i n t s  (Akopyanz  e t  a l . ,  1992 ;  Woods  e t

a | , , 1 9 9 4 ;  F a d l  e t  a | . , 1 9 9 5 ) .  T h e  a d v a n t a g e s  o f  E R I C  P C R

ove r  o the r  gene ra l  PCR me thods  i s  t he  ab i l i t y  o f  t h i s

techn ique  t o  gene ra te  d i s t i nc t i ve  band ing  p ro f i l e  be tween

va r i ed  bac te r i a l  spec ies  and  s t ra i ns  t ha t  con ta in  t he

repe t i t i ve  e l emen ts .
An  ou t come  o f  t h i s  s tudy  i s  t he  be t t e r  cha rac te r i za t i on  o f

E .  c o l i  O 1 5 7 : H 7  ,  w h i c h  i s  k n o w n  t o  b e  p o t e n t i a l l y
pa thogen i c  i n  co lon i z rng  humans  and  many  i nc rease  t he  r i s k

o f  d i s e a s e .  l f  g e n o t y p e s  o f  E .  c o l i  O 1 5 7 : H l  t h a t  a r e
pa t l r ogen i c  f  o r  humans  a re  p resen t ,  de tec t i on  o f  t he
p resence  i n  a  popu la t i on  o f  spec i f i c  genes  sequences ,  such

as  by  ERIC  PCR geno typ ing  i s  impo r tan t  t o  de te rm tne  t he

r i s k  p o s e d  b y  v a r i o u s  s o u r c e  o f  t r a n s m r s s i o n .
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