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4. PhD thesis

Title ISOLATION AND MOLECULAR CHARACTERISATION OF
BACTERIOPHAGES FROM ENVIRONMENTAL SOURCES: TOWARD THE
DEVELOPMENT OF PHAGEBASED THERAPY FORVibrio cholerae

Supervisors AP.DR Yean, C., Y, DrShueb R., H anBrof. M. Ravichandran

Description My thesis investigated the bacteriophages agaiitsio cholerae The research
involved isolation and molecular characterisation of vibriophage from
environmental water samples in Kelantan, Malaysia,ianitro biocontrol study
of isolated vibriophage gainst V. cholerae The research was conducted at
Medical Microbiology Dept.Universiti Sains Malaysia.

5. M.Sc thesis

Title A STUDY ON THE PREVALENCE, MOLECULAR IDENTIFICATION AND
PATHOGENICITY STUDIES OF  Streptococcus bovis AND
| TSOASSOCI ATI ON WI TH COLONI C CARCI NOMA

Supervisors AP.Dr. Zeehaida Mohamed, Prof. Hasnan Jaafal Dr. Karim AtJashamy

Description My thesis invstigated thecorrelation betwee®. bovisassociatedvi t h pat i ent

colonic carcinoma (CRCand inflammatory bowel disease (IBD)he research

involved isolation and characterisation & bovis by both molecular and
phenotypic means and investigation the prevalenc8. dfovisin patients with

CRC and IBD, and investigatidhe pathogenesis db. bovisn animal model and

evolution in the aspects of: histopathology, immunohistochemistry [Ruiliig

Cell Nuclear Antigen (PCNA)] and electron microscopyhe research was
conducted at Medical Microbiology Deptlniversiti Sains Malaysia.

6. Work experience

20102014 Graduated research assistance (GRA)\Vibrio Cholerae group, Medical
Microbiology Dept., Universiti Sains Malaysia

20032007 Veteran Doctor, AL-RABEE, PRIVATE VETERINARY CLINIC, Baghdad,
Iraqg.

20022003 Veteran Doctor, VETERINARY HOSPITAL, Baghdad, Iraq. | served one year
full-work as a veteran inveterinary hospital to fulfilment the medical
requirements.
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7. Skills

Microbiology | am experienced in microbiological laboratory practice and techniques including:
microscopy and aseptic technique, as well as bacterial and viruses culturing, and
identification using genotypic and phenotypic analyses.

Molecular | am experienced in standard techniques including: DNA, RNA isolation &

biology purification, primer design, PCR, gel electrophoresis, DNA sequenBiRGE
and restriction & digestion techniques. | am confident in useCloitalX,
BioEdite, Genedoc andector NTladvance software.

Histological | am experienced witpreparation tissue blocks, fixation, processing, embedding
and sectioning of tissue. | am highly skilled in use of Gram Staining Techniques
and Immunohistochemistry staining technique.

Computing | have a high level of computer literacy. | am experienced with standard
applications such as Microsoft Windows, Word, Excel, and Access.

Other | am a highly confident, motivated, and organised person. | enjoy working in a
challenging enviroment where | can continuously learn and extend myself. |
have a fascination with all fields of science but particularly microbial ecology and
pathogenicity, virology and bacteriophages and biotechnology.
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2019 Certification of Appreciatiorfirom Al-YarmoukUniversty College

2018 Certification of Appreciatiofrom Al-Yarmouk University Colige

2017 Certification of Appreciatiofrom Cihan University

2013 Best Oral Presentation Award dlnternat.

for Microbiology 2013 (I CMSM 2013) o.

9. Journal Publications

Ali Al -Fendi, Rafidah Hanim Shueb, Phia@hong Foo, Manickam Ravichandran a@tan
Yean YeanComplete Genome Sequence of LyBacteriophage VPUSM 8 against O1 Hir
InabaVibrio cholerae Genome Announcements. Volume 5, Issue 21, ROHy.

Ali Al -Fendi, Rafidah Hanim Shueb, M. Ravichandrami&han Yean Yean. Isolation and
characterization of lytic vibriophage agaiivsbrio choleraeO1 from environmental water
samples in Kelantan, Malaysia. J. Basic Microbiol. Volume2b33 (Impact Factor: 1.82).

Al-Jashamy K.Murad A ., ZeehaidaM., and Hasnan Jaafar Prevalence of Colorectal Cancer
Associated withStreptococcus boviamong Inflammatory Bowel and Chronic Gastrointestinal
Tract Disease Patientdsian Pacific Journal of Cancer Preventjoviolume 11,2010 (Impact
Factor: 1.5).
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Al-Jashamy K.Murad A ., Samiah Yasmin AK., Rajab, W.J. Zeehaida M., and Hasnhan Jaafar.
Histopathologic and Scanning Electron Microscopic Observations of Changes in Experimental
Colonic Tumors Induced b$treptococcus boviand Chemical CarcinogenesNNALSOF
MICROSCOPY Volume 9, April2009

10. Sequences published iGGenBank

Ali Al -Fendi, Rafidah Hanim Shueb, M. Ravichandran and Chan Yean Yean. Vibriophage
VPUSM8, complete genome. Accession no. KF361475. PublishéiDd62013

Murad, A ., Al-Jashamy, K., Mohammed, Z., Yean, C.Y., Kamarudin, B. and Ravichandran, M.
Streptococcus pasteurianus strain AO90 16S ribosomal RNA gene, partial sequence. Accession
no. EU706409. Published MAY -2008

Murad, A ., Al-Jashamy, K., Mohammed, Z., Yean, C.Kgmarudin, B. and Ravichandran, M.
Streptococcugquinusstrain 3141 16S ribosomal RNA gene, partial sequence. Accession no.
EU706410. Published 2WIAY -2008.

11. Conference Presentations

International Congress of the Malaysian SocietyMacrobiology 2013 (ICMSM 2013), 125
December 2013, Langkawi, Kedah, Malaysia.

16™ National Conference on Medical and Hedlilt i e nc e s 0 Meddicina And Bldalth g
For Po s #2%Jurie 0L Health Campus, Universiti Sains Malaysia, Kelantaay$ital

14™ National Conference on Medicaland He&@tlt i e nc e s 0 Raseamhsféror mi n g
Sustai nabl22MayeW9, Health Ca&npus, Universiti Sains Malaysia, Kelantan,
Malaysia.

12. Training Course and Workshop:

Workshop of RNA extraction and study the quantitative gene expression using Real Time PCR
technique.

Certification of completion (Basic Local Alignment Tool (BLAST)).

Certificate of Teaching Methodsd Validity of Teaching

Workshop of Scientific Manuscript Writing.

Certificate of Medical Bioinformatics & Genomics Workshop.

Workshop on Autontad Sample Preparation and Reale PCR for Infectious Diseases.

Certificate of Occupational safety and Health Course for Post Graduate Students.

Intensive Course on Basic Statistics and Research Methodology.

Certificate of Training Course in Medical Diamgtic Tests, Topical Diseases Research Unit.
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13. Professionalcommittee andmembership

Member of Examination committee, since 2017.

Member of Biology Department Scientific committee, 2087,
Head of Biology Department Quality Assuran2g@162017.
American Society for Microbiology (ASM) Member, since 2013.
Malaysian Society for Microbiology (MSM), Member since 2013.

14. Scientific contributions

Cihan University # International Scientific Conference on Biological Science (BI0S'17),
26th-27th April 2017, Erbil.
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Complete Genome Sequence of Lytic
Bacteriophage VPUSM 8 against O1 El
Tor Inaba Vibrio cholerae

Ali Al-Fendi, > Rafidah Hanim Shueb,® Phiaw Chong Foo,©

Manickam Ravichandran,® Chan Yean Yean®¢

Department of Medical Microbiclogy and Parasitology, School of Medical Sciences, Universiti Sains Malaysia,
Health Campus, Kubang Kerian, Kelantan, Malaysia®; Department of Biology, Faculty of Science, Cihan
University Campus-trbil, Kurdistan Region, Irag®; School of Health Sciences, Universiti Sains Malaysia, Health
Campus, Kubang Kerian, Kelantan, Malaysia¢; Department of Biotechnology, Faculty of Applied Sciences,
AIMST Universily, Semeling, Bedong, Kedah, Malaysia?; Institute for Research in Molecular Medicine, Universiti
Sains Malaysia, Health Campus, Kubang Kerian, Kelantan, Malaysia®

ABSTRACT The complete genome sequence of bacteriophage VPUSM 8 against O1
El Tor Inaba Vibrio cholerae is reported here. The isolated VPUSM 8 has potential use
in future phage therapy or as a biocontrol agent for the prevention and treatment
of cholera.

lytic bacteriophage, VPUSM 8, which acts against Vibrio cholerae O1 El Tor Inaba
strain, was isolated from sewage water in Kelantan, Malaysia. A detailed investi-
gation of the VPUSM 8 genome could shed further light on the role of bacteriophage
in bacterial population dynamics in the environment and possible development of the
bacteriophage as a biological control agent in areas that are endemic for cholera (1).
Vibriophage VPUSM 8 was propagated in the V. cholerae O1 El Tor Inaba strain.
Bacteriophage genomic DNA was extracted using previously described methods (1),
and the whole genome was sequenced using the PGM lon Torrent sequencing tech-
nology with 316 D Chip (Life Technologies, Inc.) at AlTBiotech, Singapore. Sequence
reads were processed on the lon Torrent server to remove adapter sequences, and a
quality score was assigned. Reads were assembled in Mimicking Intelligent Read
Assembly (MIRA) version 3.9.9 using the de novo method (2, 3). Coding sequences
(CDSs) within the VPUSM 8 genome were allocated using Vector NTI Advance and CDS
Finder software from the National Center for Biotechnology Information (NCBI) using
bacterial start and stop codon options (http://www.ncbi.nlm.nih.gov/gorf/gorf.html).
Morphological analysis by transmission electron microscopy showed that bacterio-
phage VPUSM 8 belongs to the Myoviridae family (1, 4), while the genome sequence
suggests that it is a P2-like bacteriophage (5). The genome of VPUSM 8 was 34,145 bp,
with a G+C content of 48.92% and 43 identified CDSs. These 43 CDSs occupy 93.25%
of the total genome and vary in length from 209 bp (CDS 25) to 2,504 bp (Rep). The
bacteriophage VPUSM 8 contains 6.75% noncoding sequence. Four gene pairs over-
lapped between 10 and 91 nucleotides (CDS14-CDS15, CDS21-CDS22, CDS30-CDS31,
and CDS$36-CDS37). From the total predicted putative genes, 34 genes are transcribed
from the same strand, and only 9 genes (Int, Glo, Cl, and CDSs 2, 11, 13, 14, 15, and 16)
are transcribed from the reverse strand. Out of 43 CDSs mentioned above, 41 potential
gene sequences are with the ATG initiation codon, while another 2 sequences are with
GTG. Three rho-independent transcription terminators, seven promoters, and other
additional elements were identified based on homology to K139 phage (accession no.
AF125163.2), with which VPUSM 8 shares 98% nucleotide identity (6, 7). However, some
VPUSM 8 CDSs that are presumably involved in phage replication, the lysis-lysogeny
region, and capsid and tail formation (CDSs Cl, ClI, Rep, 15, and 34) show differences at
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Isolation and characterization of lytic vibriophage against
Vibrio cholerae O1 from environmental water samples in

Kelantan, Malaysia

All Al-Fendi', Rafidah Hanim Shueb’, M.2' Ravichandran? and Chan Yean Yean'

' Department of Medical Microbiology and Parasitology, School of Medical Sciences, Universiti Sains Malaysia,

Kubang Kerian, Kelantan, Malaysia

2 Faculty of Applied Sciences, Department of Biotechnology, AIMST University, Semeling Bedong, Kedah,

Malaysia

Water samples from a variety of sources in Kelantan, Malaysia (lakes, ponds, rivers, ditches, fish
farms, and sewage) were screened for the presence of bacteriophages infecting Vibrio cholerae. Ten
strains of V. cholerae that appeared to be free of inducible prophages were used as the host strains.
Eleven bacteriophage isolates were obtained by plaque assay, three of which were lytic and further
characterized. The morphologies of the three lytic phages were similar with each having an
icosahedral head (ca. 50-60 nm in diameter), a neck, and a sheathed tail (ca. 90~100 nm in length)
characteristic of the family Myoviridae. The genomes of the lytic phages were indistinguishable in
length (ca. 33.5 kb), nuclease sensitivity (digestible with DNase I, but not RNase A or S1 nuclease),
and restriction enzyme sensitivity (identical banding patterns with HindIIl, no digestion with
seven other enzymes). Testing for infection against 46 strains of V. cholerae and 16 other species of
enteric bacteria revealed that all three isolates had a narrow host range and were only capable of
infecting V. cholerae O1 El Tor Inaba. The similar morphologies, indistinguishable genome
characteristics, and identical host ranges of these lytic isolates suggests that they represent one
phage, or several very closely related phages, present in different water sources. These isolates
are good candidates for further bio-phage-control studies.

Abbreviations: VPUSM - Vibrio Phage Universiti Sains Malaysia; TEM — transmission electron microscopy;
PFGE - pulsed field gel electrophoresis; MOI — multiplicity of infection; SMG — sodium/magnesium with
Gelatin; PEG — polyethylene glycol

Keywords: Lytic vibriophage / V. cholerae / Myoviridae / Environmental water

Received: June 11, 2013; accepted: October 11, 2013

DOI 10.1002/jobm.201300458

Introduction

Cholera is an acute food and waterborne communicable
disease caused by Vibrio cholerae [1). Cholera is a common
cause of infant and adult deaths that has occurred
frequently as epidemics in many developing countries
since the early 19th century [2]. V. cholerae is divided into
more than 206 serogroups based on their lipopoly-

Correspondence: Dr. Chan Yean Yean, Department of Medical
Microbiology and Parasitology, School of Medical Sciences, Universiti
Sains Malaysia, 16150 Kubang Kerian, Kelantan, Malaysia

E-mail: yeancyn@yahoo.com

Phone: +609 7676258

Fax: +609 7641615

© 2013 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

www.jbm-journal.com

saccharide composition, of which only the serogroups
01 and 0139 have been associated with epidemic and
pandemic cholera in humans [2]. Toxigenic V. cholerae 01
consists of two biotypes: classical and El Tor. Each biotype
again has two major serotypes, namely Ogawa and Inaba.
Out of the seven pandemics that have taken place, the
classical biotype was responsible for the first six
pandemics, while the seventh was due to the El Tor
biotype and was exceedingly more extensive in geograph-
ic spread and duration [3]. In late 1992, V. cholerae 0139
came into the limelight by causing a severe cholera
epidemic in the Indian subcontinent [4]. The occurrence
of epidemics is known to coincide with increased
prevalence of the causative V. cholerae strain in the

J. Basic Microbiol. 2013, 53, 1-8

O 00O Ul b W=




Resume, Ali M. R. Murad Al Fendi

ANNALS OF MICROSCOPY Vol 9, April 2009

Histopathologic and Scanning Electron Microscopic Observations of Changes
in Experimental Colonic Tumors Induced by Streptococcus bovis and Chemical
Carcinogenesis

Al-Jashamy K.'*, Murad A2, Samiah Yasmin AK.', Rajab, W.J.? Zeechaida M.?, and Hasnan
Jaafar?

!Department of Medical Sciences, Faculty of Health and life Sciences Management and Sciences University/ Shah
Alam

2Universiti Sains Malaysia, Kota Bharu, Kelantan

3College of Pharmacy, Al-Zaytoonah Private University of Jordan

*Corresponding email: Jashamy@yahoo.com™

ABSTRACT

Histopathological and scanning electron microscopy (SEM) studies have been used
to compare the appearances of the colonic mucosal surface and overlying mucus layer of rats
during S. bovis and chemical carcinogenesis with Azoxymethane (AOM) with normal colons and
colorectal cancer. The normal colonic mucosa had characteristic orderly arrangement of crypts
and was completely covered by an intact mucus layer. The normal colon mucus layer had a
dense homogeneous appearance and provided a complete cover for the mucosal epithelium. The
histopathology and SEM of treated group in both of S. bovis and AOM showed the epithelial
and cryptal irregularities were seen on the colonic surface, and in addition, the mucus layer was
fragmented, leaving areas of the underlying epithelium exposed. These changes were more marked
in colorectal cancers and were present to a lesser degree in the apparently normal mucosa adjacent
to tumors sites. At high magnifications, tiny fenestrations could be seen in the mucus layer. During
carcinogenesis these fenestrations enlarged, increased in number, coalesced, causing focal defects
in the mucus layer, which eventually broke into strands and clumps of mucus. The findings indicate
that colonic mucus layer develops progressive abnormalities during carcinogenesis, which result
in breakdown of its integrity and exposure of the mucosal epithelium to colonic contents. The
SEM can detect minor subtle irregularities on the surface of the colon and so may be useful in
detecting preneoplastic and early neoplastic changes.

KEYWORDS: Histopathology, SEM, Colonic Tumor, S. bovis, Chemical Carcinogenesis

INTRODUCTION

The genus Streptococcus comprises a large number of species that are morphologically
Gram-positive-cocci (Facklam, 2002). Streptococcus bovis is a normal inhabitant of the intestinal
tract and may be isolated in 5—~16% of fecal samples in normal adults (Alazmi et al. 2006). There
are some reports confirming the presence of S. bovis bacteremia and endcarditis with various
forms of gastrointestinal diseases, such as inflammatory bowel diseases (IBD), primary colonic
cancer (Teitelbaum and Triantafyllopoulou, 2006), and colorectal cancer (CRC) (Osada et al.
2001; Apsingi et al. 2007).

Colorectal cancer is characterized by uncontrolled growth of neoplastic cells developing in
the lower segment of the digestive tract, with the potential to invade and spread to other sites (Gold
et al. 2004). CRC is the second carcinoma in incidence among females after breast cancer and
third in incidence among males behind prostate cancer and lung cancer. The current hypothesis is
that adenomatous polyps and some pathogenic bacteria are the precursors of the vast majority of
colorectal cancers (Mager, 2006, Yang and Pei, 2006). The first report about this topic in Malaysia

57
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Colorectal Cancer Associated with Streptococcus bovis with Inflammatory Bowel Disease

RESEARCH COMMUNICATION

Prevalence of Colorectal Cancer Associated with Streptococcus
bovis among Inflammatory Bowel and Chronic Gastrointestinal
Tract Disease Patients

Karim Al-Jashamy!’, A Murad?, M Zeehaida?, Mohamad Rohaini', Jaafar
Hasnan?

Abstract

Colorectal cancer (CRC) is the second most common cause of cancer mortality among men and women
worldwide; the risk of its occurrence has been shown to be increased by chronic bacterial infections. A case
control study was therefore carried out at Hospital Universiti Sains Malaysia (HUSM) to determine the incidence
of colorectal cancer associated with S. bovis infection. A total of 166 stool speci were collected from di d
patients and healthy individuals and S. bovis isolates were identified. Suspected colon tumor and cancer cases
were diagnosed and confirmed. It was found that overall prevalence of S. bovis was 41 (24.7%) out of 166 cases
studied. Some 41(48.6%) of these S. bovis isolates was found in patients with colonic polyps, adenocarcinomas,
inflammatory bowel disease (IBD) and chronic gastrointestinal tract (GIT). It was also found that colorectal
cancer incidence was 24.7% , adenocarinomas accounting for 51% with the highest incidence in the sigmoid part
of the colon. Among the IBD and chronic GIT cases, ulcerative colitis featured in the majority of cases (41.4%).

In conclusion, there is a high incidence of colorectal cancer associated with S. bovis.

Keywords: Colorectal cancer prevalence - Streptococcus bovis - inflammatory bowel disease

Asian Pacific J Cancer Prev, 11, 1765-1768

Introduction

Several species of bacteria have been linked to chronic
infections of colon and have been shown to increase
the risk of colon cancer by several microorganisms
including Escherichia coli (Martin et al., 2004) and
several Streptococci (Siegert and Overbosch, 1995).
Streptococcus bovis is a normal inhabitant of the human
gastrointestinal tract that might cause bacteremia,
endocarditis and urinary infection (Bayliss et al., 1984).
It is frequently associated with gastrointestinal lesions,
especially carcinoma of the colon (Bayliss et al., 1984;
Burns et al., 1985; Gold et al., 2004). Some studies
validated earlier findings of association between colon
cancer and S. bovis (Biarc et al., 2004; Gold et al., 2004).
The incidence of S. bovis associated colon cancer has
been determined as 18% to 62% of patients who presented
with a S. bovis bacteremia (Zarkin et al., 1990). The first
case reported on colonic cancer associated with S. bovis
in Malaysia was in 2005 (Al-Jashamy et al., 2005). At
present study, was undertaken to determine the prevalence
of colorectal cancer associated with S. bovis among the
patients with inflammatory bowel disease (IBD) and
chronic gastrointestinal tract diseases (CGIT) and healthy
individuals.

Materials and Methods

Case control study was performed on suspected
patients who were admitted to GIT clinic unit/Hospital
University Science malaysia (HUSM) from March 2007
until April 2008. The total number of stool specimens was
166, which met inclusive certain criteria of IBD, CRC and
chronic GIT and exclusive of acute cases. A total of 70
stool specimens were collected from suspected patients
that met the diseased criteria; these were considered as
patient cases, while 96 healthy individuals were considered
as control cases. Many other cases were excluded because
they did not meet the study criteria.

All cases were studied and consecutively diagnosed
and the data related to the cases was retrieved from the
registry of pathology laboratory. The clinical details were
obtained from the patients’ clinical records at the medical
record office of the hospital. All S. bovis isolates were
identified in the microbiology laboratory department of
USM.

All the suspected colon tumor and cancer cases were
diagnosed and confirmed in the histopathology department
of USM. The specimens were collected from both male
and female patients, all of whom were aged 40 years or
more.

1SEGi/ Medical School, *Universiti Sains Malaysia, Kota Bharu, Kelantan, Malaysia *For correspondence : Jashamy@yahoo.com

Asian Pacific Journal of Cancer Prevention, Vol 11, 2010 1765
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