
ISOLATION, DETECTION AND GENOMIC DIFFERENTIATION OF Escherichia 

coli FROM AQUATIC ENVIRONMENTS IN KELANTAN, MALAYSIA.

RATHI DEVI A/P ATHIMURTHY

SGF 070016

Thesis submitted in partial fulfillment of the requirements for the degree of Master of 

Biotechnology

MASTER OF BIOTECHNOLOGY

FACULTY OF SCIENCE 

UNIVERSITY MALAYA

KUALA LUMPUR, MALAYSIA

2009



UNIVERSITI MALAYA

ORIGINAL LITERARY WORK DECLARATION

Name of Candidate: Rathi Devi a/p Athimurthy I.C/Passport No: 831030-01-6538

Registration/Matric No: SGF 070016

Name of Degree: Masters of Biotechnology (M.Biotech)

Title of Project Paper/Research Report/Dissertation/Thesis (“this Work”):

Isolation, detection and genomic differentiation of Escherichia coli from aquatic environments 

in Kelantan.

Field of Study: Biotechnology

I do solemnly and sincerely declare that:

(1) I am the sole author/writer of this Work;
(2) This Work is original;
(3) Any use of any work in which copyright exists was done by way of fair dealing and for
permitted purposes and any excerpt or extract from, or reference to or reproduction of
any copyright work has been disclosed expressly and sufficiently and the title of the
Work and its authorship have been acknowledged in this Work;
(4) I do not have any actual knowledge nor do I ought reasonably to know that the making
of this work constitutes an infringement of any copyright work;
(5) I hereby assign all and every rights in the copyright to this Work to the University of
Malaya (“UM”), who henceforth shall be owner of the copyright in this Work and that any
reproduction or use in any form or by any means whatsoever is prohibited without the
written consent of UM having been first had and obtained;
(6) I am fully aware that if in the course of making this Work I have infringed any copyright
whether intentionally or otherwise, I may be subject to legal action or any other action
as may be determined by UM.

Candidate’s Signature Date

Subscribed and solemnly declared before,

Witness’s Signature Date

Name: Prof Dr Thong Kwai Lin

Designation: Supervisor 



ABSTRACT

Diarrhea caused by Escherichia coli is one of the main diseases associated with 

water supply and sanitation. The main aims of this study were to isolate and confirm the 

presence of E. coli in selected aquatic environments in Bachok, Kelantan, as well as to 

determine the incidence of their virulence genes and the genomic diversity among the 

isolates. Fifty water samples from various aquatic environments of Bachok, Kelantan 

were examined to determine their microbiological quality by applying both phenotypic 

and genotypic methods for detection of total coliform and E. coli. The presence of total 

coliform was significantly correlated to  E. coli (p<0.05). Based on biochemical tests, 

78% of the samples had E. coli with an average density of 1 x 106 cfu/100mL. Among 

the 39 isolates recovered, 74% (29 isolates) of E. coli were positive for the phoA gene, 

which is the housekeeping gene for E. coli. A hexaplex PCR was performed to detect six 

virulence genes in pathogenic E. coli using 5 sets of primers (ST1, LT1, LT2, VT and 

AE). E. coli from only one sample (EC15) was positive for the LT1 gene, which codes 

for  LT-heat  labile  toxin.  Antimicrobial  susceptibility  tests  (AST)  showed  that  only 

ETEC  isolate  was  resistant  to  ampicillin,  chloramphenicol  and  trimethoprim-

sulfamethoxazole. The rest of E. coli isolates were susceptible to the tested antibiotics. 

The  analysis  of  genomic  diversity  of  E.  coli isolates  by  Repetitive  Extragenic 

Palindromic  (REP)-PCR generated  27  patterns  (F=0.26-1.0).  The  REP-PCR profiles 

were reproducible and the multiple DNA fingerprints showed that the  E. coli isolates 

were genetically diverse. A dendrogram generated by the UPGMA algorithm showed 4 

clusters of  E. coli isolates based on 80% similarity. Overall, REP-PCR generated high 

genetic  variability within the  E. coli isolates.  The finding in the study indicates  that 



REP-PCR is a promising molecular method for determining the genomic diversity of 

environmental E. coli strains. 



ABSTRAK

Penyakit cirit-birit disebabkan oleh  Escherichia coli adalah salah satu penyakit utama 

yang dikaitkan dengan bekalan air dan sanitasi. Tujuan utama kajian ini adalah untuk 

mengasingkan  dan  mengesahkan  kehadiran  E.  coli dalam persekitaran  air  terpilih  di 

Bachok, Kelantan, serta untuk mengesan kehadiran gen-gen virulen and kepelbagaian 

genom diantara isolate E. coli. Lima puluh sampel air dari pelbagai persekitaran Bachok, 

Kelantan  telah  diperiksa bagi  menentukan kualiti  mikrobiologi  dengan menggunakan 

kaedah  fenotip  dan  genotip  untuk  pengesanan  jumlah  total  coliform  dan  E.  coli. 

Kehadiran  jumlah  total  coliform  adalah  dihubung  kait  nyata  sekali  kepada  E.  coli  

(p<0.05).  Berdasarkan  ujian  biokimia,  78%  daripada  sampel  yang  diperolehi 

mengandungi  E. coli dengan purata ketumpatan 1 x 106 cfu/100mL. Antara 39 isolat 

yang dikesan,  74% (29 isolat)  E. coli adalah positif  untuk kehadiran gen  phoA yang 

merupakan  gen  ‘housekeeping’  untuk  E.  coli.  Satu  ujian  heksapleks  PCR  telah 

diusahakan bagi mengesan enam gen virulen dalam E. coli patogenik menggunakan 5 set 

primer (ST1 , LT1 , LT2 , VT dan AE).  E. coli daripada hanya satu sampel (EC15) 

adalah  positif  untuk  gen  LT1,  yang  mengekod  untuk  toksin  LT-heat  labile.  Ujian 

sensitiviti  antibiotik  (AST)  menyatakan  yang  hanya  ETEC  menunjukkan  ketahanan 

terhadap ampicillin, chloramphenicol and trimethoprim-sulfamethoxazole. Isolat E. coli 

yang lain tidak menunjukkan sebarang ketahanan terhadap antibiotik yang diuji. Analisis 

diversiti  genom  isolat  E.  coli oleh  Repetitive  Extragenic  Palindromic  (REP)-PCR 

menghasilkan 27 profil (F=0.26 1.0). Profil REP PCR mampu dihasilkan semula dan 

fingerprint  DNA berbilang  menunjukkan  bahawa  isolat  E.  coli mempunyai  diversiti 

yang  tinggi.  Dendrogram  yang  dihasilkan  oleh  algoritma  UPGMA  menunjukkan  4 



cluster  isolat  E.  coli berdasarkan  80%  persamaan.  Keseluruhannya,  REP  PCR 

menghasilkan variasi genetik yang tinggi dalam isolat  E. coli. Penemuan dalam kajian 

itu  menunjukkan  yang  REP-PCR  adalah  satu  kaedah  molekular  yang  baik  untuk 

penentuan diversiti genom E. coli dari alam sekitar.
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