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Collaborations

● Covid19 Genome Analysis : dr. Gunadi, Ph.D. (FKKMK 
UGM) , drh. Hendra Wibawa, DVM, MSc, PhD (Disease 
Investigation Center Wates)

● Cancer Analysis : Prof. Sofia Mubarika, Ph.D. (FKKMK 
UGM)

● GamaComet : drg. Ryna Y., Ph.D. (FKG UGM)
● Metagenomic Analysis : Prof. Sakakibara (Keio Univ, Japan)
● NGS analysis for Banana : Prof. Siti Subandiyah (Fac. of 

Agriculture, UGM)
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Bioinformatics Discipline



Bioinformatics? 

● You do not need A-level biology for the 
course

● We don’t have any background requirements

AI might help, databases might help…



Bioinformatics? 

● An intersection of AI and genetics

– Two very popular (most wanted) sciences

● An opportunity to:

– Use some of the most interesting 
computational techniques to solve some of 
the most important and rewarding questions



Health Information

(Shortlife, 2005)



Genetic Backgrounds



Bioinformatics Data





From DNA to Cell Function



DNA Sequence



Amino Acids



Multiple Sequence Alignment



Proteins



Datasets



Datasets

● Primary Datasets
○ Data acquisition  : DNA sequence, Comet 

Assay
● Secondary Datasets, benchmarking datasets

○ NCBI (DNA sequence, protein, …)
○ RS126 (SSP)
○ CullPDB (SSP)
○ Cb513 (SSP)



Primary dataset : DNA 
Seq

Primary dataset : 
Comet Assay



Secondary Datasets
Benchmarking datasets :CullPDB, CB513



Secondary Datasets
NCBI



Secondary Datasets
GISAID



Overview 
Machine Learning





Machine Learning in Bioinformatics



Genome Assembly



DNA Data => Next Generation Sequencing 



NGS Data



NGS Data



DNA Sequences



DNA data Sequence

(Afiahayati et al., 2015)



Metagenomic Analysis



Metagenomic Analysis - Metagenomic Assembly



MetaVelvet-SL 
http://metavelvet.dna.bio.keio.ac.jp/MSL.html 
(Afiahayati et al., 2015)

http://metavelvet.dna.bio.keio.ac.jp/MSL.html


Computational Infrastruture for 
Bioinformatics Analysis
• NGS => Super Big data => super performance computing

• High performance computing infrastructure : 

– Computing cluster :

• Multiple nodes(servers) with multiple cores

• High computer memory (64 GB) 

• High performance storage(TB, PB level) 

• Fast networks(10Gb ethernet, infiniband) 

– Operating System : Unix based (Linux) 

– Server room

– System admin 



Protein Secondary Structure Prediction



Secondary Structure Prediction



Secondary Structure Prediction



Secondary Structure Prediction

● Machine learning methods : 
○ Multi Layer Perceptron 
○ Support Vector Machine 
○ Convolutional Neural Network 
○ Recurrent Neural Network  (as a sequence 

prediction)



Secondary Structure Prediction 
menggunakan CNN 

Orthogonal 
Encoding Input Layer - 

Convolutional Layer



Secondary Structure Prediction 
menggunakan CNN 



GAMAComet









Paper GamaComet  (1) 



Several potential research topics in 
Indonesia

● Bioinformatics basic tasks 
● Indonesia’s Cancer analysis 
● Indonesia’s NGS analysis
● COVID19 Genome Analysis
● Machine learning  in bioinformatics : Protein 

Secondary Structure Prediction, ...



Youtube Channel : AfiaKenkyu
Please subscribe! :)  



Thank you for your attention!
Maturnuwun!




