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ABSTRACT

DNA barcodes are used to assign samples of unknown origin to specific taxonomic
groups 1.e., short DNA sequences (600-800bp) of a standard segment for species
identification. In my study, I used the matK and rbel barcode sequences to identify
the Jasminum grandiflorum, Jasminum sambac and Jasminum nitidum. In these
species, Edwards’ﬁ method was able to provide of sufficient quality and quantity of
DNA for PCR. In my resuits, the matK gene showed ease of amplification compared
to rbel. gene. The second trial of marK with diluted DNA samples show higher
success rate. For specics discrimination, the neighbor-joining tree was used to
construct phylogenetic trees based on T92 model as it was the best fit sequence model
based on matK and rbcl gene. Based on the matK gene, J. grandiflorum is more
closely related to J. sambac (Distance= 0.010) then J. nitidum (Distance= 0.020);
while based on the rbcl. gene, J sambac is more closely related to J. witidum

(Distance= 0.007) then J. grandiflorum (Distance= 0.018). Although the tree

topology based on matK and rbcl genes were different, the individuals of the three
species grouped together. Hence, J. sambac, J. grandiflorum and J. nitidum can be
identifted using matK and rbcl gene. Further research to identify and compare with

other Jasminum species is needed.
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1.0 CHAPTER 1:

INTRODUCTION

DNA barcode is mainly used to assign samples of unknown origin to specific
taxonomic groups and is important for discovery of land plants. The evolutionary
distances and relationships among specics can be distinguished by DNA barcode
faster and more efficiently (Stoeckle, Waggoner, & Ausubel, 2005). Additionally,
species that look alike can be distinguished, and even incomplete samples consisting

of parts of a species can be identified (Stoeckle, Waggoner, & Ausubel, 2004).

DNA barcoding could be used to authenticate different Jasminum species or
varieties used for medicinal purposes. Jasminum is generally known for its medicinal
importance as it is used to treat many diseases such as skin disease and amenorrhea
and as an antidepressant, anti-inflammatory and antioxidant (Jain, Sharma, Kumar &
Sharma, 2011). And Jasminum as one of the largest genus in the Oleaceae family
consisting of more than 200 species (Mahmood, Hafiz, Abbasi & Faheem, 2013/
Shekhar, Sriram & Prasad, 2013) may pose difficulties in identification. The
Jasminum species that will be used in this research are Jasminum grandiflorum,

Jasminum sambac and Jasminum nitidum.

To select a standard barcode for Jasminum species is challenging. This is
because every barcode has different strengths among different plant spectes (Fazekas,
Kuzmina & Newmaster, 2012). For this research, megakaryocyte-associated tyrosine-
protein kinase (matkK) and ribulose-biphosphate carboxylase (rbcl) gene barcode
were selected to test as barcode identifiers in Jasminum. Consortium of the barcode of
life (2009), approved these two loci as the barcode regions for land plants, and there
are universal primers available for matK and rbcL. However, CBOL (2009) has
indicated that additional works is needed on matK since matK primers are not casy to

amplify in some species.

For this project, the aim is to obtain and compare the DNA sequences among

Jasminum grandiflorum, Jasminum sambac, and Jasminum nitidum for the maiK and
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rbel. gene. These sequences will then be analyzed for their suitability to distinguish

the Jasminum species.
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2.0 CHAPTER 2:

LITERATURE REVIEW

2.1 Jasminum SPECIES

Species within the genus, Jasminum which are angiosperm were selecied to be studied
in terms of their DNA sequence. Jasminum is ziiso known as jasmine. It is mostly
planted in houses for ornamental purposes. In addition, it also plays an important role
in medical and pharmaceutical industries (Shekhar, Sriram & Prasad, 2013). The
essential oil that is extracted from Jasminum flowers can be used for a wide range of
purposes. It is not only used in the medicinal industry, but also used in the cosmetic
industry. Other than India and China, Malaysia is one of the regions that Jasminum
species is mainly distributed (Singh, 2006). However, there is little work on the study
of DNA sequences of Jasminum. Most of the literatures studying genetic relationship
among Jasminum species use other methods. For example, Mahmood, Hafiz, Abbasi
and Faheem (2013) used randomly amplified polymorphic DNA to study the genetic
relationship among Jasminum species. They successfully distinguish and classified
the genetic characteristics of a few Jasminum species such as J. grandiflorum, J.
sambac and J. fuumile into different groups. However, there is further rescarch needed

for DNA Barcoding to identify other Jusminum species.
2.2 DNA BARCODE FOR PLANTS

DNA barcode is widely used to identify species. Most literature has indicated that
DNA Barcoding in plants is more difficult than in animals (Janzen, 2009). This 15
because no gene has so far been useful as a plant barcode for all plant spectes. For
example, the mitochondrial gene cytochromes ¢ oxidase subunit 1 (CO[) barcode can
work well for animals, but does not work well in plants due to its lower rate of change

in gene sequence (Janzen, 2009).

There are various other genes that are suggested for a plant barcode. For

example, there are coding genes such as matk and rbcl. and the non-coding spacers
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such as trnH-psbA. Different genes have different strengths and weaknesses. Thus, the
géne that works well in angiosperm species may not work well in gymnosperm
-'sﬁecies. Among the plant barcodes, Janzen (2009) has proposed that rbel and matK
e the potential barcodes for plant DNA Barcoding. In addition, rbcl. and matK were
1so the majority choice among the 2-locus barcode combination (Janzen, 2009). This
“is because matK has high levels of discrimination and resolution among angiosperm
species and rbcL has high universality in discrimination of species. Hence, matK and

rbel, were selected to study the DNA sequence of Jasminum in this research.
2.3 CHALLENGES FOR DNA BARCODING

A though matK. and rbcL barcode were recommended as a potential barcode in plant
DNA Barcoding, some literatures have shown that there are weaknesses in using
:':arK and rbcl, barcode. For instance, Olivar, Brillantes, Rubite and Alejandro (2014)
and Li et al (2010) concluded that matK exhibited low universality due to low
polymerase chain reaction (PCR) amplification and sequencing whereas rtbcl. was
:;'.weak in discrimination. According to Fazekas, Kuzmina, and Newmaster (2012},
“matK gene exhibited low universality because it is approximately 300 bp longer than

* rbeL; hence, matK gene is more sensitive to DNA degradation.

Furthermore, Pettengill and Nell (2010) concluded that matK and rbel. was the
worst-performing barcode to distinguish the species in genus Agalinis because the
barcodes regularly required multiple attempts at PCR and sequencing to obtain a high
quality sequence from samples. In addition, most of the matK and rbcL failed m PCR
amplification (Bafeel et al, 2011). The research of Li et al (2010) showed the same
problem as Pettengill and Nell (2011) which is that the matK gene showed the lowest
efficiencies in identification although they worked on other species, i.e., of Taxillus
chinenesis species and its related parasitic plant Loranthus. Among other barcodes
they tested matK performed poorly due to its failure in PCR amplification and

sequencing.

However, the rbcl gene, in the research of Olivar, Brillantes, Rubite and
~ Alejandro (2014) does not show any difficulties in PCR amplification and sequencing

for distinguishing Ficus L. species. However, it could not resolve the Ficus L. species.
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This was because it exhibited low inter-specific divergence and low sequence
divergence (Li et al, 2010). Although rbcL has proven that it was easily sequenced
and aligned with plant groups such as mosses, ferns and angiosperms in research, it
was difficult to group the species. Thus, it will be interesting to see if DNA barcode

identification of Jasminum species with matK and rbcl. gene is possible.

2.4 WAYS TO OVERCOME PROBLEMS

As most literature stated that matK and rbcl, has difficulties in PCR amplification and
sequencing, further modification needs to be carried out to reduce the failure rate. For
example Olivar, Brillantes, Rubite and Alejandro (2014) used rbel, ITS and trnH-
psbA to distinguish Ficus L. species. In their first trial in amplification, there were
difficulties for carrying out the amplification of pure DNA. Thus, they made a
modification for their second trial which is to dilute the DNA samples (1:10).
Although the success rate of #bel. couldn’t achieve 100 % in the second trial, it was

way better than the first trial.

On top of that, Yu, Xuve and Zhou (2011}) have proposed a new matK primer to
overcome the low universality problem. They evaluated the whole matK barcode
region to find a region of 600-800 bp which was highly variable. This was because the
fragment of 600-800 bp was usually sufficient in DNA Barcoding. In their result, the
new matK barcode showed a strong amplification and sequencing successes. Hence,
the matK loci amplified with the new primers are highly successful and can be used to

test angiosperm samples.

Other than that, Fu, Jiang and Fu (2011) recommended the use of multilocus
barcoding system instead of a single locus barcoding system. They found that a
multifocus DNA barcode can perform better than a single locus. This s because the
combination of barcode provides enough nucleotide variation to discriminate the
species. For instance, the combination of maiK, rbel and ITS barcode was
recommended in identification of species within Tetrastigma (Fu, Jiang & Fu, 2011)
and the combination of matK, rbef. and [752 region were recommended in
identification of the species of Gossypium (Ashfaq, Asif, Anjum & Zafar, 2013). They

established that the combination of barcodes were the best barcode based system for
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