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Abstract

Syzygium is a genus of flowering plants that belongs to the myrtle family (Myrtaceae).
Accurate identification of Syzygium species using traditional methods can take a long time
due to lack of knowledge about plants and/or lack of flowers and fruit characters required for
identification. Reliability or accuracy of identification relies on expert determination, which
is not always readily available. Moreover, Syzygium genera exhibit many overlapping
characters, making them difficult to identify. In this research, the utility of matK gene as
DNA barcoding in Syzygium was assessed. The assessment included barcoding gap,
intraspecific and interspecific divergence, as well as phylogenetic tree reconstruction. The
evolutionary history was inferred by using UPGMA method. Estimation of evolutionary
divergence between sequence was analysed using Kimura’s two-parameter. Evolutionary
analyses were conducted in MEGA7.0.18 The result showed an overlapping distribution of
interspecific divergence and intraspecific distance for matK region. The phylogeny indicated
that some of Syzygium cumini are embeded within other Syzygium species. Therefore, matK
gene is not suitable to be used as barcode region for identification of Syzygium species.

Keywords: Syzygium, Syzygium cumini, DNA barcode, DNA barcoding gap, intraspecific,
interspecific
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FOREWORD

Biological data comes in many forms and often in large volumes. Analytical,
statistical, mathematical, and computational tools had contribute significantly
to helping in the process of decoding the secrets of biology. For understanding
those data, bioinformatics has become an increasingly important part of how
biological problem in life science researches have solved. Growth of
bioinformatics in the last decade has accelerated due to path breaking
advancement in biology and new technologies that produce huge data (big
data) like high throughput sequencing (Next Generation Sequencing-NGS)
which has been recently used for performing full genome sequencing projects
including the human genome projects, large-scale transcriptomic projects in
human, plants and animals. The data mining and analysis of such large data
and extract of knowledge from this data is being made possible only with the
help of new software tools and computational intensive techniques. Thus, it is
necessary for researcher to learn and use all new technological developments
which are taking place in bioinformatics to solve complex biological problems
leading to advancement i.e. in medical science, agricultural improvement
systems, drugs discovery, environmental and ecological problems, etc.
Moreover, bioinformatics offers an alternative approach
forsupportinginadequate wet lab researches to provide better data of those
researches.

This bioinformatics workshop is designed as a scientific meeting for providing
a forum for researchers who has concern in development of life science
research using bioinformatics. From these three days intensive workshop we
hope that transfer of bioinformaticsknowledges particularly in understanding
of RNA bioinformatics, NGS analysis, protein annotation, protein and
molecules docking will help all participants in this bioinformatics workshop to
have a new perspective in approaching life science researches.
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On behalf of the OrganizingCommittee, it is our pleasure to welcome you to
Bioinformatics Workshop which supported by DAAD
(DeutscherAkademischerAustauschDients) and IGN (Indonesian- German
Network). We hope you enjoy and gain new knowledges and new perspective
in Bioinformatics.

Workshop Chairman

Dr.rer.nat. Yunus Effendi, M.Sc
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DNA Sequence Database on Computer Cluster using Hadoop

Dr. Ir. Ade Jamal
Informatics Engineering Study Program, Faculty of Science and Technology
Al Azhar Indonesia University

Email: adja@uai.ac.id

In 2011, Center for Bioinformatic s of University of Al Azhar Indonesia is established to
enhance research collaborations between Department of Informatics and Biology. In the same
year the center took part in consortium for research in vaccine of hepatitis B lead by state
owned medicine company PT Bio Farma. The joint research which accompanied by a number
of researchers from prominent research institution in bioscience and biomolecular in
Indonesia is aimed to develop the second generation hepatitis vaccine. Lesson learned from
the joint research is that Indonesia has no central database for molecular biology which
collects and disseminates biological information from bioscience researcher in the country.
This fact has been already National interest because Indonesia as a big country and hig nation
potentially has huge data of molecular biology since we have one of the largest biodiversity
natural laboratories in our tropical forest and under the sea, in the biggest palm plantation,
the variety of tropical diseases and still more to name it. Nevertheless, after so many years
Indonesian biomolecular researchers have no nationwide molecular biology database for
collecting and disseminating their work before they publish their result in international
database such the well known as Genbank. There are some reasons for this problem, i.e.
technical reason and non-technical one. In this article we will discuss one of the technical
reasons, namely excessive computational time required to process the very large data, in this
case DNA sequences on an affordable computer system. An effort to speed up the
computational time has been worked out by uploading the DNA sequence data on Hadoop
Distributed File System on low-end cluster. A so called MapReduce computation model is
invoked for keyword searching algorithm in conjunction with Hadoop Distributed File System
as both technologies are main compecnent of Hadoop framework. Recently, we extended
searching algorithm by considering global sequence alignment. The result has shown that
using Hadoop Framework technology which is inspired by Google search engine technology it
is very possible to handle big data of DNA and also protein sequences using affordable
computer system.

Keyword: DNA Sequence Database, Global Sequence Alignment, Big Data

Bioinformatics Workshop 2016 1S|Page

POP-01

DNA Barcoding Analysis of matK Gene of Some SyzygiumSpecies

Trina E. Tallei'?, Presticilla D. Irawan?, Beivy J. Kolondam?

‘Department of Biology, Faculty of Mathematics and Natural Sciences,
Sam Ratulangi University
Corresponding author: trina_tallei@unsrat.ac.id

Syzygiumis a genus of flowering plants that belongs to the myrtle family (Myrtaceae). Accurate
identification of Syzygiumspecies using traditional methods can take a long time due to lack of
knowledge about plants and/or lack of flowers and fruit characters required for identification.
Reliability or accuracy of identification relies on expert determination, which is not always
readily available. Moreover, Syzygiumgenera exhibit many overlapping characters, making
them difficult to identify, In this research, the utility of matK gene as DNA barcoding in
Syzygiumwas assessed. The assessment included barcoding gap, intraspecific and interspecific
divergence, as well as phylogenetic tree reconstruction. The evolutionary history was inferred
by using UPGMA method. Estimation of evolutionary divergence between sequence was
analysed using Kimura's two-parameter. Evolutionary analyses were conducted in MEGA
7.0.18. The result showed an overlapping distribution of interspecific divergence and
intraspecific distance for matK region. The phylogeny indicated that some of
Syzygiumcuminiare embeded within other Syzygiumgenera. Therefore, matK gene is not
suitable to be used as barcode region for identification of Syzygium species.

Keywords:  Syzygium,  Syzygiumcumini, ~DNA  barcode, DNA  barcoding gap,
intraspecific, interspecific
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/ ABSTRACT

Syzygium is a genus of flowering plants that belongs to the myrtle family (Myrtaceae).
Accurate identification of Syzygium species using traditional methods can take a long
time due to lack of knowledge about plants and/or lack of flowers and fruit characters
required for identification. Reliability or accuracy of identification relies on expert
determination, which is not always readily available. Moreover, Syzygium genera exhibit
many overlapping characters, making them difficult to identify. In this research, the
utility of matK gene as DNA barcoding in Syzygium was assessed. The assessment
Included barcoding gap, intraspecific and interspecific divergence, as well as
phylogenetic tree reconstruction. The evolutionary history was inferred by using
UPGMA method. Estimation of evolutionary divergence between sequence was analysed
using Kimura’s two-parameter. Evolutionary analyses were conducted in MEGA7.0.18
The result showed an overlapping distribution of interspecific divergence and
Intraspecific distance for matK region. The phylogeny indicated that some of Syzygium
cumini are embeded within other Syzygium species. Therefore, matK gene is not suitable
to be used as barcode region for identification of Syzygium species.

Keywords: Syzygium, Syzygium cumini, DNA barcode, DNA barcoding gap,
Intraspecific, interspecific

INTRODUCTION

Syzygium Is a genus comprising of many species. According to the Plant List, at least
there are 1.374 species in the genus Syzygium. However, only 1.123 species names
(81.7%) are accepted. There are 240 (17.5%) synonym of species names. This number is
relatively high. This is due to the difficulty of identification of Syzygium species based on
morphological characters. Some species showed overlapping characters, especially their
flowers. The confidence level of taxa placement for Syzygium is 98.0%. Morphological
character based-identification sometimes cannot be relied upon, because It can be
Influenced by the environment (Khan et al. 2005). This can lead to difficulty in the
Identification process. DNA barcoding provides a way out to this problem, for it is able
to identify specimens using a very short fragment of gene sequences obtained from a
small amount of tissue (Weitschek et al. 2014, Kairupan et al. 2015; Rembet et al. 2016).

MaturaseK (matK) and Rubisco (rbcL) genes are two standard genes used in plant DNA
barcoding recommended by Consortium for Barcode of Life (CboL)(Lawodi et al. 2013).
Both genes have important roles in the genetic distribution of species as well as in the
reconstruction of plant phylogenetic. Compared to rbclL, matK has three times higher of
nucleotide substitution and six times higher of amino acid substitution. The matK is a
1500 bp plastid gene located between trnK intron (Hilu and Liang 2007; Goyal and Sen
2015; Tallel and Kolondam 2015). In order to assess the reliability of DNA barcode In
Syzygium species differentiation, we employed matK gene.

Materials and Methods

Sampling Material, DNA Extraction, Amplification, and Sequencing

Young leaf of Syzygium cumini was obtained from Batuputih Village, North Sulawesi.
Genomic DNA was extracted from approximately 40 mg young leaf using AxyPrep™
Multisource Genomic DNA Miniprep Kit with a slight modification, Amplification of
matK  Region was performed using primer sets MatK-1RKIM-f 5’-
ACCCAGTCCATCTGGAAATCTTGGTTC-3 and MatK-3FKIM-r 5-
CGTACAGTACTTTTGT GTTTACGAG-3’ designed by K. J. Kim from School of Life
Sciences and Biotechnology, Korea University, Seoul, Korea. DNA was amplified using
5X Firepol PCR Master Mix Read-to-Load (Solis Biodyne). Total volume for
amplification was 40 mL, consisted of 2 mL (0.6 pug) DNA sample and 1.5 mL of each
primer (10 mM). DNA amplification was carried out in PCR TPersonal (Biometra). The
process began with pre-denaturation at 95°C for 2 min, followed by 35 cycles of 30s
denaturation at 95°C, 30s of annealing at 50°C, and 50s of elongation at 72°C, with a final
extension for 2 min at 72°C. A single clear cut band fragment was purified and sequenced
bi-directionally at First BASE Laboratory Malaysia.

Data Analysis

The resulting sequences were processed using Geneious V6.1.6. The sequences were
pairwise aligned using global alignment with free end gaps and to identify regions of 93%
similarity. The region of similarity was subsequently extracted, producing a consensus
DNA sequences which were used for further analysis. A BLAST search was performed to
Identify the closest allied of Syzygium cumini. Other closest Syzygium allies were retrieved
from GenBank. All closest matK sequences were subjected to final alignment using
Multalin V.5.4.1 (http://multalin.toulouse.inra.fr/multalin/). Sequences were trimmed at
both ends of the alignment to avoid many missing data at the end of the sequences, leaving
677 final characters of each sequence. Phylogenetic tree for nucleotide sequence was
constructed using MEGA7.0.18.

Acknowledgment: This research was financed by Sam Ratulangi University through University
Competitive Research Grant Scheme (Riset Unggulan Universitas) Fiscal year 2006
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DisScussion

According to the evolutionary relationship (Figure 1), some of Syzygium cumini are
embedded In other closely related Syzygium species. Figure 2 shows the overlap between
Intraspecific distance and interspecific divergence. Ideally, DNA barcodes must exhibit a
“barcoding gap” between interspecific divergence and intraspecific distance. This means
matK gene alone can not be used for DNA barcode In some Syzygium species. The
existence of barcoding gap provides assurance that the genetic distance can be used to
determine the species name for an unknown specimen, for example by looking at the
name of taxa closest to the specimen. The absence of barcoding gap could mean there was
an error in interpreting the data, for example taxa might be the same species or classified
as a subspecies despite having different morphologies. Molecular taxonomy-based
approach may suggest the potential for discovery of new species. But the existence of the
new species should be supported by well-integrated approach to the study of morphology.

Conclusion

This study infers that matK gene alone is not suitable to be used as barcode region for
Syzygium species.
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