T =

Bs.
\
e L
Nt
1
- —

~ A~
. —

-

\ A
« —fn

TR




ﬁ 3
A A o Perpustakaan
Kolej Universiti Sains dan Teknologi Malaysia (KUSTEM)

1100042382

LP 9 FASM 1 2005

MATUTEARAN

1100042382 P
Genetic diversity of bacteria isolated from koi and goldfish

analysed by RAPD-PCR technique / Tong Pooi Yee.

PERPUSTAKAAN
KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA
21030 KUALA TERENGGANU

{100042382 |

Lihat sebelah

HAK MILIK
PERPUSTAKAAN KUSTEM




Perpustakaan
Kolej Universiti Sains dan Teknologi Malaysia (KUSTEM)

GENETIC DIVERSITY OF BACTERIA ISOLATED FROM KOI AND GOLDFISH
ANALYSED BY RAPD-PCR TECHNIQUE

Tong Pooi Yee

This project report is submitted in partial fulfilment of the requirement of the degree of
Bachelor of Applied Science
(Fisheries Science)

FACULTY OF AGROTECHNOLOGY AND FOOD SCIENCE
KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA

2005
1100042382



This project report should be cited as:

Tong, P.Y. 2005. Genetic diversity of bacteria isolated from koi and goldfish analysed
by RAPD-PCR technique. Undergraduate thesis, Bachelor of Applied Science
in Fisheries Science, Faculty of Agrotechnology and Food Science, Kolej
Universiti Sains dan Teknologi Malaysia, Terengganu. 78p.

No part of this project report may be reproduced by any mechanical, photographic, or
electronic process, or in the form of photographic recording, nor may it be stored in a
retrieval system, transmitted, or otherwise copied for public or private use, without
written permission from the author and the supervisor(s) of the project.



ACKNOWLEDGEMENTS

I would like to take this opportunity to express my sincere gratitude to my
supervisor, Dr. Najiah binti Musa for her guidance and supervision. Besides that, I
would like to thank Dr. Najiah binti Musa for kindly providing the bacterial strains used

in this study.

Sincere thanks are also extended to Dr. Lee Kok Leong for his generous advices
and encouragement throughout my study and work. I wish to extend my appreciation to
Master student, Mr. Lukman, Mr. Lee Seong Wei and Miss Noorasikin for guiding me

in using the lab equipment and their valuable suggestions in completing this work.

[ am grateful to Miss Norazlina Abdul Aziz, the science officer, for giving the
cooperation and permission to use facilities in laboratory. I must thank Department of
Fisheries and Aquaculture, Faculty of Agrotechnology and Food Science for providing

facilities in completing my final year research project.

My thanks also go to my beloved parents, siblings and friends especially to Soh
Wei Kian for their support and advice. Finally, my appreciation is dedicated to those

who are involved directly or indirectly in helping me to complete this project.



ABSTRACT

Koi (Cyprinus carpio) and goldfish (Carassius auratus) are famous and intensively
reared in aquarium fish industry. The random amplified polymorphic DNA (RAPD)
method based on polymerase chain reaction (PCR) was used to analyse the genetic
diversity of twelve bacteria strains isolated from koi and goldfish: seven Aeromonas
hydrophila strains (1K to 6K, 1G); two Enterobacter sakazakii strains (7K, 2G); one
Vibrio cholerae strain (8K) and two Flavimonas oryzihabitans strains (9K, 10K).
Reproducible profiles of genomic DNA fingerprints were generated by RAPD-PCR
using a universal primer, 5’-GTGGTGGTGGTGGTG-3’. RAPD data were analysed
using NTSY Spc package, version 2.1. Similarities were computed using the Jaccard’s
coefficient and strains were clustered by the unweighted pair group method using
arithmetic averages (UPGMA) in order to present the results in the form of
dendrogram. The present study showed that the RAPD profile of the Flavimonas
oryzihabitans strains (9K, 10K) was identical. Conversely, RAPD profiles of the
Aeromonas hydrophila strains (1K to 6K and 1G) and Enterobacter sakazakii strains
(2G, 7K) differed between isolates. These findings reveal genomic homogeneity in
Flavimonas oryzihabitans isolates and genetic variety in Aeromonas hydrophila and
Enterobacter sakazakii strains. The results obtained in this study clearly indicate that

strains that belong to the same origin are not always closely related genetically.
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ABSTRAK

Koi (Cyprinus carpio) dan ikan emas (Carassius auratus) adalah ikan hiasan yang
terkenal dan dipelihara secara intensif dalam industri ikan akuarium. Amplifikasi
secara rawak DNA polimorfik (RAPD) berdasarkan jujukan rantai polimerase (PCR)
telah digunakan untuk menganalisis kepelbagaian genetik bagi dua belas strain
bakteria yang dipencilkan daripada koi dan ikan emas: tujuh strain Aeromonas
hydrophila (1K to 6K, 1G); dua strain Enterobacter sakazakii (7K, 2G); satu strain
Vibrio cholerae (8K) dan dua strain Flavimonas oryzihabitans (9K, 10K). Profil
penyalinan RAPD-PCR genomik DNA telah dijanakan dengan menggunakan
universal primer, 5’-GTGGTGGTGGTGGTG-3’. Data RAPD telah dianalisiskan
dengan menggunakan pakej NTSYSpc, version 2.1. Kesamaan genetik bakteria
dianalisis oleh Jaccard coefficient dan data dikumpulkan berdasarkan UPGMA
(unweighted pair group method using arithmetic averages) untuk membina
dendrogram. Kajian ini menunjukkan bahawa profil RAPD untuk Flavimonas
oryzihabitans (9K, 10K) adalah serupa. Manakala, profile RAPD untuk Aeromonas
hydrophila (1K to 6K and 1G) dan Enterobacter sakazakii (2G, 7K) adalah berbeza di
antara isolat. Keputusan ini menunjukkan kesamaan genomik pada isolat-isolat
Flavimonas oryzihabitans dan kepelbagaian genetik pada strain Aeromonas
hydrophila dan Enterobacter sakazakii. Keputusan yang didapati dalam kajian ini
jelas menunjukkan bahawa strain-strain daripada asal-usul yang sama tidak

semestinya mempunyai genetik yang berhubung rapat.
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