DNA-BASED CHARACTERISATION OF PARASITIC
NEMATODES IN BANANA

NEDA ALI MOHAMMADI NAFCHI

FACULTY OF SCIENCE
UNIVERSITY OF MALAYA
50603 KUALA LUMPUR MALAYSIA

2009



DNA-BASED CHARACTERISATION OF PARASITIC NEMATODES IN BANANA

NEDA ALI MOHAMMADI NAFCHI

(SGF070026)

SUBMISSION OF DISSERTATION FOR

THE PARTIAL FULFILMENT OF

THE DEGREE MASTER OF BIOTECHNOLOGY

DIVISION OF GENETICS AND MOLECULAR BIOLOGY
INSTITUTE OF BIOLOGICAL SCIENCES
FACULTY OF SCIENCE
UNIVERSITY OF MALAYA

50603 KUALA LUMPUR MALAYSIA

2009



UNIVERSITI MALAYA

ORIGINAL LITERARY WORK DECLARATION

Name of Candidate: Neda Ali Mohammadi Nafchi (I.C/Passport No: X10006185 )

Registration/Matric No: SGF070026

Name of Degree: Master of biotechnology

Title of Dissertation (“this Work”):
DNA-BASED CHARACTERISATION OF PARASITIC NEMATODES IN BANANA

Field of Study: Genetic and molecular biology

| do solemnly and sincerely declare that:

1)
(2
®3)

4
(6)

(6)

| am the sole author/writer of this Work;

This Work is original,

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;

| do not have any actual knowledge nor do | ought reasonably to know that the making
of this work constitutes an infringement of any copyright work;

| 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;

I am fully aware that if in the course of making this Work | have infringed any copyright
whether intentionally or otherwise, | 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:

Designation:



Abstract

In this study, different species of plant parasitic nematodes were identified and
classified based on molecular taxonomy. Internal transcribed spacer (ITS) region was used
as a taxonomic molecular marker for identification and characterization of Aphelenchus
spp., Rotylenchulus reniformis, Meloidogyne spp., Xiphinema spp., Helicotylenchus
dihystera and Pratylenchus spp. All samples were collected from banana tree roots in
University Malaya. Initial identification was performed based on morphological
characteristics using a light microscope. Internal transcribed spacer (ITS) regions of
ribosomal DNA encoding the structure of ribosome are frequently used for molecular
identification for many organisms. Genomic DNA of the nematodes was extracted using
different extraction methods and the results showed that there is relationship between DNA
extraction methods and different type of nematode species. Polymerase chain reaction
(PCR) method was used to amplify the ITS regions using universal primers from Fallas-
Kaplan (Fallas et al., 1996; Kaplan et al., 2000). ITS region was successfully amplified
because the sequences are highly conserved in the rDNA genes. In this study the primers
were able to successfully amplify ITS regions in different species with different length
(~700bp and ~1163bp). ITS sequence could classification different nematode species into
different cluster. It was interesting because ITS heterogeneity in individuals and
populations have been recognized in some nematode taxa and maybe occurs due to
transposition phenomena. These changes together with other mutations such as
endoduplication in the entire genome, entire chromosome or portions of chromosomes as
well as chromosome rearrangements can affect both the cell size and the body size in many
nematode species. Consequently, it was suggested that the ITS region is useful for

identification and characterization of plant parasitic nematode species.
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