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ABSTRACT

The Verbenaceae refers to a family of vervain which are shrubs or trees and composed of 100
genera and about 2600 species around the world which usually grow in sub-tropical and tropical
arcas. Due to its wide availability there have been difficulties in differentiating the verbenaceae
Species based on their morphologies. DNA barcoding while becoming a common method of

: specms identification, has had problems in its use such as the lack of consensus on gene loci and

.theu‘ utlhty across taxons, as well as methods of analysis. Hence this study tests ITS2 and rbcl

their ability in identification of Verbenacea. The three species used in this experiment are
. a::repens Lantana camara and Stachytarpheta jamaicensis. The potential barcodes were
: amphﬁéd using polymerase chain reaction followed by sequencing. The sequences were
characterlzed then similarity (BLAST) and distance analysis (Barcode gap and tree topologies

w camed out). The negative barcode gap using rbcl suggests that it is not suitable for

- 1dent1ﬁcat10n although tree topology based on rbel enabled identification. Conversely, for ITS2

: 3 _:‘_thel_'e_- were barcode gaps between all three species, but the free topology, especially with

o combmcd experimental and downloaded data, did not allow clear identification. Increasing
ple se and including samples from different geographic areas, as well as testing other loci is
suggestedand only the combined effort of scientist around the world will be able to build a

Qd'ﬁlpféﬁeﬁsive database, making DNA barcoding a feasible method of species identification.
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CHAPTER 1

INTRODUCTION

suggests a need to carry out further sampling in different geographic areas, as well

_f:_nd'- the sampling to include species currently not having barcode sequences in the



Addﬁiﬁnally, while there exists reports that some of the barcodes are universally useful

__;?vill focus on the geographic region of Malaysia particularly Nilai where there

now limited studies on DNA barcoding plants. My project will be part of a larger

for 3 member of the Verbenacea family (Duranta repens, Lantana camara

iamaicensis), plants known for their medicinal properties (Rahmatullah et

fomach and asthma (Becker et al., 2004), Lantana camara in folk medicine to
,s tomach ache and high blood pressure when mixed with tea (Ghisalberti et al.,
a -%epens' otherwise known as Duranta erecta and Lantana camara have rbel and
. in the database whereas Stachytarpheta jamaicensis only has rbel and no ITS2

samples. found in the database are not from Malaysia.

ences of ITS2 and rbel will be obtained from the plant specimens to validate the use
two ‘loci in their ability to identify the species Duranta repens, Stachytarpheta
and Lantana camara found in Nilai, Malaysia and also the effect on identification

tained sequences are analysed together with sequences downloaded from the



CHAPTER 2

LITERATURE REVIEW

ification

-a_cCurate identification of new plant species is not easy because of the presence of

glfy_'sinlilar species and a limited or cluttered taxonomic source and history.

A sequences differences is an alternate technique in identifying species
ic differences on a molecular level is studied to identify species and some of these
c_lud_é Restriction fragment length polymorphism (RFLP), Amplified fragment length
m (AFLP), Random amplified polymorphic DNA (RAPD), and Real time

ification of species of animals was done by means of using a mitochondrial gene
da Cytochrome ¢ Oxidase I and it was able to identify 200 species of lepidopterans. It has
elped scientists in terms of identifying fish (Ward et al., 2005}, birds (Kerr et al., 2007) and
his system has proven to be highly reliable and cost effective (Hebert et al., 2003).

- While identification amongst anjmal.s has been made easy via Cyfochrome ¢ Oxidase I in
s low substitution rates of mitochondrial DNA have resulted in a search for alternative loci
BIa'rcoding the leading candidates for this whereby four coding regions which are rbcl, matk,
?:pOB and rpoCL and 3 non-coding spacers atpF-atpH, trnH-psbA and psbK-psbl where different
3P age . R



‘proposed a different combination of these loci as there barcodes for plants but a

as not emerged (Janzen et al., 2009).

Th Cc’méortium for barcode of life(CBOL Plant Working Group, 2009), proposed the
arkers maturase K (matK) and RuBisCo large subunit (#bcl) to be the standard markers
The advantage of uéing rbcl in detecting most land plants is easy amplification
013). However, the criteria of detecting most land plants using rbc! has been
‘extensive results and this is primarily due to low variation (Chase et al., 2005)
.'her hand provides high variation, but is difficult to amplify in certain plants
: '."(')05; Robertson et al., 2010). So in the search for a useful barcode for plants,
it has widespread support to be used is the second internal transcribed spacer
:ni.al DNA, because the ability in identification using I'TS2 has reached a level of
azj_'::lt_'species(Chen etal.,, 2010).

ristics that make I'TS2 a viable DNA barcode is universality and short sequence
-paﬁs which helps in successful amplification of the loci in land plants (Yao et al.,
akes sequencing easier. Other criteria making ITS2 an ideal choice is that ITS2

ture variation improves accuracy of species delimitation (Yao et al., 2010),

incurred in DNA barcode analysis

rol of sequence data has sometimes been ignored which leads to incorrect barcoding
ol & Rossello., 2001). Non-phylogenetic signal from sequence data has multiple
hi.l':ﬁipe, Delsuc, Brinkmann, & Lartillot, 2005). Among them (i} low quality sequence
2(_).__1.0) {i) incorrect identification of orthologs, (Buhay, 2009) (iii) substitution model
(Lemmon & Moriarty 2004; Ripplinger & Sullivan 2008).

This non-historical noise has to be reduced to improved validity of barcoding. Firstly



ailable.

‘¢oding sequence, annotating motifs within the sequence and using secondary

roblem recognized is the use of suboptimal substitution models (Fregin et al.

Criteria

Due to equal base frequencies, substitutions have

same probability.

Transition and Transversion rate is the same with

same base frequency.

Transition and Transversion rate is the same with

same base frequency.

Difference in Transition and Transversion rates with

G-+C content.




*his Teads to incorporation of a procedure to identify a model which can best represent

N n
e lid )

| theorizes that species which are distantly related will be represented by a larger

ap (Gordh et al., 2014), in affect the intraspecific divergence is smaller than



