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PENGENALAN KURSUS

To strengthen the Veterinary Diagnostic
Laboratory Network (VETLAB) partners'
capacities for using new sequencing
technologies and bioinformatics tools in
the characterization and molecular
surveillance of major pathogens causing
transboundary animal diseases and
ZOONOSeES.




NEW SEQUENCING TECHNOLOGY

1. Advanced method used to determine the sequence of DNA or RNA molecules.
2. Reading the genetic code of organisms, explore, analyze and provide information.

First generation Second generation Third generation

(next generation sequencing)
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Sanger sequencing 454, Solexa, PacBio
Maxam and Gilbert lon Torrent, Oxford Nanopore
Sanger chain termination Hlumina
Infer nucleotide identity using dNTPs, High throughput from the Sequence native DNA in real time
then visualize with electrophoresis parallelization of sequencing reactions with single-molecule resolution

500-1,000 bp fragments ~50-500 bp fragments | | Tens of kb fragments, on average |

NEXT GENERATION SEQUENCING (NGS)



BIOINFORMATICS

Bioinformatics adalah aplikasi teknologi berkomputer
yang digunakan dalaom pengurusan maklumat/data
biologi fermasuklah menganalisa, meninterpretasi serta
penciptaan dan penyelenggaraan pengkalan data
maklumat biologi.
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Science

Science

Gabungan beberapa bidang seperti statistik, sains
komputer, dan biologi.
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BIOLOGY COMPUTER SCIENCE  INFORMATION ENGINEERING MATHEMATICS STATISTICS

Boinformatics

Comput.

Biostatistics biology
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JADUAL KURSUS

Data
Wet lab analysis  Weekend Data analysis Discussion
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Intro NGS & Library Prep Nanopore Linux, Denovo, Evaluation,
Recap lecture Nanopore, analysis Raw data Databases, discussion,
discussion, workflow, Linux Qc phylogenetic closing
demonstration WSL
v v v v
Library Prep Discussion, APHL Reads Time-scale
lon S5, lab visit classification, phylogeny,
discussion, Assembly, phylogeography
demonstration visualization,

Qc



KANDUNGAN KURSUS - Makmal
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Native barcoding kit (1-24 BC)
lon 510™ Chip lon 520™ Chip Io 530™ Chip In 540™ Chip lon 550™ Chip
2-3 M reads 3-6 M reads 15-20 M reads 60-80 M reads 100-130 M reads
* 4in1llab.
1. DNA fragmentation 1. DNArepair * Compact, all-in-one molecular
2. Adapter ligation 2. Barcode ligation biology workstation
3. Size selection 3. Adapter ligation * Gel electrophoresis,
4.  PCR amplification 4. Cleanup Transilluminator, Thermocycler,
5. Template preparation and 5. Flow cell preparation and loading Centrifuge
6. Sequencing

loading
6. Sequencing



KANDUNGAN KURSUS — Analisa data
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Sample Library Sequencing Raw reads Complete Sequence / WGS
Preparation Preparation
\ ) L )
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Wet Laboratory Dry Laboratory / Computing
[ ®
De novo
Construct genome sequence
i MR from overlaps between reads
LT
| Reference-based Fragments Fidelity/accuracy Core genes
| H Linker 1 Barcodel Sequence Barcode 2 Linker 2 m ﬂ “"’—
Sampiel\ * -/ . * * ( @ ETiC C |
e coT A Align reads to reference genome N 5o
Sample L e hSampiez ATAAT_ GGT a and ldentlfy variants Contiguity Correctness Completeness
Raw Metagenomic QC check Trim & filtering Assembly Qc

Remove: Host DNA, Barcode, Adapter,
Low quality reads Downstrt.eam
analysis




KANDUNGAN KURSUS — Analisa data

Downstream

analysis
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Phylogenetics Gene Annotation Metagenomic Classification



KANDUNGAN KURSUS — Analisa data

Nucleotide Databases
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$SGSA N 2 DDBJ

Genome Sequence Archive -«  DNA Data Bank of Japan

| dbSNP
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European Molecular Biology Laboratory




Kursus Analisa Bioinformatik - IAEA

Beginner Intermediate Advanced Trainer
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2023 2024 2025 2026
/20 Nov -1 Dec 2023\ / 18 -29 Nov 2024 \ / 10 -21 Nov 2025\ / TBC \

VETLAB Next Generation
Sequencing (NGS)
Bioinformatics And

Molecular Phylogeny

\_ /

Concept of NGS

NGS Equipment

Library preparation
Understanding analysis
workflow

Bioinformatics file format
Type of data analysis
Setting up analysis environment
Open-source resources
Databases

Quality control

Analysis tools & software
Linux & CLI

Basic analysis

VETLAB Next Generation
Sequencing (NGS) and
Nanopore Sequencing

Applications For the
Detection and
Characterization of
Pathogens

. Recap
. Update on current NGS
technologies

VETLAB Next Generation
Sequencing (NGS)
Applications and

Bioinformatics

N /

. Metagenomic data classification

& analysis.
. Build analysis pipeline
. Analysis based on single-end
and paired-end data
Phylogenetics
Time-scaled & Phylogeography
Genome local database setup
Genome annotation
Variant analysis
Quality control
Data visualization
Analysis tools & software
Linux, CLI & Scripting

VETLAB Next Generation
Sequencing (NGS)
Train the Trainers
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PENAMBAHBAIKAN KEPADA JABATAN

1. Meningkatkan pengetahuan dan kepakaran dalam teknologi dan
kaedah analisa bioinformatic / NGS.

2. Mewujudkan jalinan kerjasama (networking) di kalangan pakar
dan peserta kursus.

3. Mewujudkan idea-idea baru yang boleh diaplikasikan pada
aktiviti R&D yang boleh memberi impak kepada jabatan.

4. Berkongsi ilmu dan skil yang diperoleh kepada kakitangan jabatan
melalui seminar / bengkel.
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