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Collaborations
GADJAH MADA

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

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

e GamaComet : drg. Ryna Y., Ph.D. (FKG UGM)

e Metagenomic Analysis : Prof. Sakakibara (Keio Univ, Japan)

e NGS analysis for Banana : Prof. Siti Subandiyah (Fac. of
Agriculture, UGM)
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Bioinformatics discipline

Genetics Background

Datasets

Overview Machine Learning

Genome Assembly

Protein Secondary Structure Prediction
GAMAComet

Several potential research topics in Indonesia
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Bioinformatics Discipline
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Bioinformatics?
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e You do not need A-level biology for the
course
e \We don’t have any background requirements

Al might help, databases might help...

UGM.AC.ID
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RSN
1OINTOrMatics ¢ UNIVERSITAS
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e An intersection of Al and genetics
— Two very popular (most wanted) sciences
e An opportunity to:

— Use some of the most interesting
computational techniques to solve some of
the most important and rewarding questions
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Health Information

M
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Public Health
Informatics
Populations

Clinical Informatics
Individual
Patients

ST

Imaging Informatics
Tissues, Organs

Bioinformatics
Molecular
Cellular
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Genetic Backgrounds
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Bioinformatics Data

UNIVERSITAS
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. . I
Applications DNA Data

Structural Genomics —

Predictive toxicology ——— —

| Drug trial Data |

Medical diagnosis

[ Patient Record Data )
A 4
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Substructure and Effect

UNIVERSITAS

(Top Down/Bottom Up) GADJAH MADA
—

Substructurg e
'Organism | Affects the
; ‘ Behaviour of
Cell | Affects the
: “ Function of
~ Nucleus | Protein |
: : Folds
Chromosome [Amjno Acid] into
DNA strand /
g ) Prescribes
~ Gene |
Base
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From DNA to Cell Function

DNA sequence | o
(split into genes)| ="
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Amino Acid
Sequence
folds into LL Protoin ) llfi\s‘
(" 3D
Structure -

du.tates\ .L Protein d,e_tennines

Function,——
L Cell J

Activity
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DNA Sequence

Analyze Data

This dataset is large and only the first megabyte is shown below.
Show all | Save

g1/1

CCCTGGGCAACTTCCTGTTCTTTCTTTGTTC TATTCCCCTTACCTAATTAATAAAGTTTTAAACTAATAGCCAACTGGGTAAAGTGTARA
+

€@CFF3DDDAHHFIIII>HIIIIICHIIIIIIGHI I>EHEBEDGEDGGEHFIHGIHGEHIGHGGEGHIGHT : FHHHEIDEHHEBDFBFEF
g1/2
ACCCTACTGCCGTGTCCAGTTTCCATTGGCTGGAATAAGACCTCACATTTTACACTTTACCCAGTTGGCTATTAGTTTAAAACTTTATTA
+

€@ @DDFFFEFHARIHGHAGFBHII>HGIJJIGII; FFGE<@BCDDGA<BFFFER ?BEGGGGIIGG ; DECAEHEFE=>CBECFD; €8 ; e##
€2/1
CCCGATTGTACACCTGTTCAATTCTGAGATAGGAGGAARACCACCCTATGGTGGGAGCTGAGACATGTTGGCAGCAATGCTGTCTAGTTA
+

@CCFFDFFHHHGHI IJHGIHGHIJJJJJCHGHIEIIEIFCHIGIIJIJEIJ ?FGDGHI ; DAEEH>EHBDFFCBCAAEDDDDDDDDED>CE
€2/2
TGTTACTGTCCACCCAAACATTTCAGTGGAGTAAAGAATAACTAGACAGCATTGCTGCCAACATGTCTCACCTCCCACCATAGGGTGGTT
+
CCEFFFFDEHHHEJJIIGGGIIIJIJCEIEGFFHHIJIIIIIIJIIJIJIDGEHGHI IIJII IBHFGFDEGHIFFHHFF<B ; CEC6; 88?2
€3/1
GCAATCTGGGTGGAAGTTCTTTAATATGAACATTTCAACCACCTTCATTCTACCATGTCCACTATCAGCACATTCAAACTGATCCAGCCA
+
€@@FFDEFEFFHEJJJJJHIIGIIJIIFIGIIIIIIJIJEGHCGHGHIGIGGGHGGI I THGHEIJIGGGEGIEGCDHEBCEHFFFFFFCE
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History =~

Unnamed history
2 shown, 1 hidden

4 GB 4

® 2:Trimmomaticon S =

RR1220154 (fastq-dum
p)

This is a new dataset and not all of its
data are available yet

ecC

1: SRR1220154 (fastg-d @ 4 x
ump)
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Amino Acids

Genetic Code

Second letter
U C A G
UUU UCU UAU UGU U
5 uuc}p"e uee [ | uac Tyr ue.c:}c"s c
UUA} uca [ % | UAA sStop | UGA Stop | A
vua S *® | uce ) UAG Stop | UGG Tp |G
Cuu CCU ) CAU} L. | ceu U
IS

cuc cce CAC CGC C

Ar
1 © ] cuaft® | ccafP CAA}G| caa[ ™ | A
g CUG CCG ) cag /" | cGaG G
2 ~ v

E AUU ACU AAU} s AGU} -
a| AUC e |AcC | | AAC AGC C
AUA ACA AAA} ’ AGA} . A
AUG Met | ACG . amc/ ™ | ace/™ |@
GUU GCU GAU GGU U
ol cuecl,, | occ GAC}ASp eec| . [¢€
cgua (¥ | aca (A8 GAA} o | GGA Y | A
GUG | aca ) GAG GGG G

jop8| piyy

A=Ala=Alanine
C=Cys=Cysteine
D=Asp=Aspartic acid
E=Glu=Glutamic acid
F=Phe=Phenylalanine
G=Gly=Glycine
H=His=Histidine
I=Ile=Isoleucine
K=Lys=Lysine
L=Leu=Leucine
M=Met=Methionine
N=Asn=Asparagine
P=Pro=Proline
O=Gln=Glutamine
R=Arg=Arginine
S=Ser=8Serine
T=Thr=Threonine
V=Val=Valine
W=Trp=Tryptophan

DNA sequence | _
~codes for
' [ Amino Acid
Sequence
folds into

Proteimn
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3D
Structure :
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Function
Cell
Activi
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Multiple Sequence Alignment :
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® Protein sequences

AT, S G
form families BEEBb bBRL.aaa.bba
E ' Gl B
- Learn much more ¢ -
about a gene by i .‘ cll. v
looking at its family GON= HOAG B -

® Multiple sequence

alignment algorithms K-

E_
— Profiles G - -
- PSI-BLAST = f el R

LOCALLY ROOTED, GLOBALLY RESPECTED

UGM.AC.ID




Proteins
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Proteins

® DNA codes for
- strings of amino acids
® Amino acids strings

- Fold up into complex 3d molecule

- 3d structures:conformations
- Between 200 & 400 “residues”
- Folds are proteins

® Residue sequences
- Always fold to same conformation

® Proteins play a part

. - In almost every biological process . UGM.AC.ID

DNA sequence |
(split into gene

s for
Amino Acid
Sequence
folds into \ - 5
3D
Structure -
dictates ~—— Protein letermines
Function
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Datasets
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D a ta S e t S UNIVE};SITAS
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e Primary Datasets

o Data acquisition : DNA sequence, Comet
Assay

e Secondary Datasets, benchmarking datasets
o NCBI (DNA sequence, protein, ...)

RS126 (SSP)

CullPDB (SSP)

Cb513 (SSP)

LOCALLY ROOTED, GLOBALLY RESPECTED
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Primary dataset : DNA
Seq UNIVERSITAS

GADJAH MADA

Contents lists available at ScienceDirect

Data in brief

Primary dataset :
Comet Assa

journal homepage: www.elsevier.com/locate/dib

Data Article

RNA-seq data of banana bunchy top virus (BBTV) | m
viruliferous and non-viruliferous banana aphid | %
(Pentalonia nigronervosa)

Siti Subandiyah *°, Ruth Feti Rahayuniati * ¢, Sedyo Hartono *,
Susamto Somowiyarjo °, Afiahayati ¢, Alan Soffan * "~

* Department of Plant Protection, Faculty of Agriculture, Universitas Gadjah Mada, Yogyakarta, Indonesia
" Research Center for Biotechnology, Universitas Gadjah Mada, Yogyakarta, Indonesia

* Department of Computer Science and Electronics Faculty of Mathematics and Natural Sciences Universitas
Gadjah Mada, Yogyakarta, Indonesia

¥ Department of Agrotechnology, Faculty of Agriculture, Universitas Jenderal Soedirman, Purwokerto,

Indonesia

ARTICLE INFO ABSTRACT

Article history: Banana bunchy top disease (BBT) is one of the most economically
Received 29 September 2019 7 serious viral diseases of banana caused by banana bunchy top virus
Received in revised form 12 November 2019 (BBTV: Nanoviridae: Babuvirus). BBTV is a circular, ssSDNA virus which

Accepted 13 November 2019

Aailabie oaline 21 N s 2016 is suitable in the phloem tissue and currently only being transmitted
vailable online overr

by the banana aphid (Pentalonia nigronervosa) in a persistent,
non-propagative, circulative manner. Interaction of BBI'V and banana

ﬁgm‘::;f;hid aphid had been studied in several ways, such as transmission and
BBTV translocation of BBIV inside the banana aphid body at cellular level
RNA-Seq However, the molecular mechanism underlying the interaction
O S R S Y hetween. RV and hanana aohid have heen ooocly andecctooed
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Secondary Datasets

UNIVERSITAS

Benchmarking datasets :CullPDB, CB513 GADJAH MADA

C & princeton.edu/~jzthree/datasets/ICML2014/

Index of /~jzthree/datasets/ICMIL2014

Name Last modified Size Description

a Parent Directory

ﬁ cb313+profile_splitl npy.gz 2014-01-21 00:49 93M
ﬁ cullpdb+profile 3926 npv.gz 2018-10-28 23:53 103M
ﬁ cullpdb+profile 3926_filtered npv.gz 2018-10-28 23:53 95M
ﬁ cullpdb+profile 6133 npv.gz 2014-01-21 00:37 108M
ﬁ cullpdb+profile 6133 filtered npv.gz 2014-01-21 00:37 100M
ﬁ cullpdb tar gz 2017-02-25 23:02 1.1G
% dataset_readme txt 2018-10-28 23:53 27K
2] slides.pdf 2015-10-01 21:16 822K

-M!! : I UGM.AC.ID




Secondary Datasets

NCBI
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C & ncbinim.nih.gov

& NCBI Resources™ How To Sign in to NCBI

“=NCBI

National Center for
Biotechnology Information

|All Databases v | |

|

COVID-19 is an emerging, rapidly evolving situation.
Get the latest public health information from CDC: hitps://Awww.coronavirus gov .

© Get the latest research from NIH: htips:/www.nih.gov/coronavirus.
Find NCBI SARS-CoV-2 literature, sequence, and clinical content: htips://www.ncbi.nlm.nih.gov/sars-cov-2/.

NCBI Home Welcome to NCBI Popular Resources

Resource List (A-Z) The National Center for Biotechnology Information advances science and health by providing access to PubMed

AR esources biomedical and genomic information. Bookshelf

Chemicals & Bioassays About the NCBI | Mission | Organization | NCBI News & Blog PubMed Central

Data & Software BLAST

DNA & RNA Submit Download Learn Nucleotide

Domains & Structures Deposit data or manuscripts Transfer NCBI data to your Find help documents, attend a Genome

Genes & Expression into NCBI databases computer class or watch a tutorial SNP

Genetics & Medicine Gene

Genomes & Maps Protein
PubChem

Homology

Literature

Proteins

Sequence Analysis

Develop

Analyze

Research

NCBI News & Blog
The BLAST Docker and databases are

Taxonomy ) ‘ now ready to use on Google and Amazon C ID
S ~— S~ - ~— ~ — m NS N JFLYhed X\ .




Secondary Datasets
GISAID i A

C @& gisaid.org A

Login Q

v vA ..
w About us Database Features Events Collaborations References Registration Help

GISAID Comments on the WHO Report on the

Genomic epidemiology of hCoV-19

Public Health Implications of Implementation of ;_:?j‘—"'«
the Nagoya Protocol mr—— bt v
o : —— — — .
Member States representatives met at the 72nd annual World -, e —
e —— '

Health Assembly in Geneva, Switzerland to discuss and debate
a report prepared by the WHO on the public health implications
of implementation the Nagoya Protocol.

GISAID comments on that paper, highlighting the current issues around sharing of seasonal influenza viruses, — — . o =o..xe
the consequences of delays in virus sharing, and the connection to the discussion at the Convention on
Biological Diversity.

COVID-19 Global Cases

~

> read GISAID's Comments on the Report

EpiCoV Data Curation Team (+] Recent hCoV-19 data submissions

hCoV-19/Belgium/ULG-10204/2020

hCoV-19/South Korea/A6/2020
2020

_hCoV-19/USA/CA-UW-606/
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Overview
Machine Learning
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Image

Su‘ i Classification
D'“g" b Feature a Customer
e Elicitation  Fraud ® Retention
Meaningful Detection ®
compression
DIMENSIONALLY
Big data nr_nu(‘nm: ® Diagnostics
Visualisation

® Forecasting

Recommended ° UNSUPERVISED SUPERVISED
Systems LEARNING LEARNING ® Predictions

CLUSTERING

Targetted o @ Process

Marketing Optimization
° °

Customer New Insights
Segmentation

REINFORCEMNET |
LEARNING |

Real-Time Decisions @ @ Robot Navigation

GameAl ® 7 @ Skill Aquisition
°
Learning Tasks

Figure: ML Map (Image source:
http: //www.cognub.com/index.php/cognitive-platform /) =




Machine Learning in Bioinformatics

DNA sequence}_ o
(split into genes)| V=™
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Amino Acid
Sequence
folds into LL Protoin ) llfi\s‘
(" 3D
Structure -

du.tates\ .L Protein d,e_tennines

Function,——
L Cell J

Activity
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Genome Assembly

LOCALLY ROOTED, GLOBALLY RESPECTED

UGM.AC.ID




DNA Data => Next Generation Sequencing

UNIVERSITAS

Staying state of the art SN

San er SQ.HOHCIH to Naxr_’
g Qq g
Gen Sequencung by Synl_hesi-_y

) - n erreduced )
Pl o PacBio eariy access Oxrora Nanopore
f"va,..f 5 O L 1ger AT f. umina (3»’\“( l | u | oArly access
1)1 Lr odu on "! 14 TlLunl.Jm 454 ‘Iy\ A
i ! oeq ]
) |
C < P ) ABI 3 .
SJolexa early ccess O e x In roguction] DI OfOoU Danger orrhp ) IS
4 r)4 1y S(H c Iy cle

07/2005 01/2007 D/2007 07/2008 05/2008 12/2009 7/2010 11/2010 3/2011 12/2011 04/2013 06/2014

M"—i H“

=B
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NGCS Data

Sequencing Platform GADAH MADS
/ : \r Y YV ~N

ll|um|na Illumnna

Illumina lllumuna Illurnina

HiSeq 1T HiSeq HiSpq NextSPq MiSeq
2500 2000 500 RSII

paclf:c

Binqciences

Rasas >1,500 Munon 200 Munon per >1,000 Munon 400 Munon pear >10 Munon pear 0.06 Munaon par SMRI
':Slnqlc- par ;'lowr.:ll Flowcun pear L:lnwccll Flowcol FIOWCO‘I ‘):cll
puau"‘C'u:\;v)
Rnndlnnglh ?X150bp ?X ?Sth 7X150bp ?X1SOM11 7)(300::,1 11.0“)prng
MQA. MnA MBA. Ma:. 50.0(x)up MQA
Totai Basas 500 Go per 130 Go par 350 Gob per >100 Go per 5-20 Go per >0.4 Go par SMRT Ceu
Flﬂwccl: Flo-.vcan :l:lo\'.ccl' Fiowcal t’r'lcvvcn!
Run Tlmn 7 Days 4.5 Days 16 Dnys 1 Days 2 Days 0.08-0.12 Days
for 2 X 15)0 for 2 X 250 for 2 X 15)0 for 2 X 150 for 2 X 300 [2-4 nours]
Applu’.‘"ﬁh': p'ln‘ nary ‘::.apln outp ut gl,pplcmarv f’ r)avnlrsp'ncn'l{ 16—.!1*):-,—. A'.'.nmh'y
Su{uu nce '_{.Suq B;L-.u;,l Supp‘u'nurll i.,-'.zr ary C(_—? Improvemuant, de novo
Genarator at Piatrorm R&D Sy"Blo vallgation,
\ .JCJI /K D J\mathvlatlom"c;:Igéhomcj
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NGCS Data

C # genome.gov/human-genome-project

m National Human Genome .
Begin your search here

Research Institute

About Genomics Research Funding

What is the Human Genome Project?>

The Human Genome Project was the
international research effort to determine the
DNA sequence of the entire human genome.

Research at NHGRI Health Careers & Training

Human Genome Project Results>

In 2003, an accurate and complete human
genome sequence was finished two years ahead
of schedule and at a cost less than the original
estimated budget.

News & Events About NHGRI

Human Genome Project Timeline of
Events>

Key moments and press releases from the
history of the Human Genome Project.




DNA Sequences

Analyze Data

This dataset is large and only the first megabyte is shown below.
Show all | Save

g1/1

CCCTGGGCAACTTCCTGTTCTTTCTTTGTTC TATTCCCCTTACCTAATTAATAAAGTTTTAAACTAATAGCCAACTGGGTAAAGTGTARA
+

€@CFF3DDDAHHFIIII>HIIIIICHIIIIIIGHI I>EHEBEDGEDGGEHFIHGIHGEHIGHGGEGHIGHT : FHHHEIDEHHEBDFBFEF
g1/2
ACCCTACTGCCGTGTCCAGTTTCCATTGGCTGGAATAAGACCTCACATTTTACACTTTACCCAGTTGGCTATTAGTTTAAAACTTTATTA
+

€@ @DDFFFEFHARIHGHAGFBHII>HGIJJIGII; FFGE<@BCDDGA<BFFFER ?BEGGGGIIGG ; DECAEHEFE=>CBECFD; €8 ; e##
€2/1
CCCGATTGTACACCTGTTCAATTCTGAGATAGGAGGAARACCACCCTATGGTGGGAGCTGAGACATGTTGGCAGCAATGCTGTCTAGTTA
+

@CCFFDFFHHHGHI IJHGIHGHIJJJJJCHGHIEIIEIFCHIGIIJIJEIJ ?FGDGHI ; DAEEH>EHBDFFCBCAAEDDDDDDDDED>CE
€2/2
TGTTACTGTCCACCCAAACATTTCAGTGGAGTAAAGAATAACTAGACAGCATTGCTGCCAACATGTCTCACCTCCCACCATAGGGTGGTT
+
CCEFFFFDEHHHEJJIIGGGIIIJIJCEIEGFFHHIJIIIIIIJIIJIJIDGEHGHI IIJII IBHFGFDEGHIFFHHFF<B ; CEC6; 88?2
€3/1
GCAATCTGGGTGGAAGTTCTTTAATATGAACATTTCAACCACCTTCATTCTACCATGTCCACTATCAGCACATTCAAACTGATCCAGCCA
+
€@@FFDEFEFFHEJJJJJHIIGIIJIIFIGIIIIIIJIJEGHCGHGHIGIGGGHGGI I THGHEIJIGGGEGIEGCDHEBCEHFFFFFFCE

LOCALLY ROOTED, GLOBALLY RESPECTED
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History =~

Unnamed history
2 shown, 1 hidden

4 GB 4

® 2:Trimmomaticon S =

RR1220154 (fastq-dum
p)

This is a new dataset and not all of its
data are available yet

ecC

1: SRR1220154 (fastg-d @ 4 x
ump)
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DNA data Sequence
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TCACTGATGCTA
ATCTCTCTCCAA
= GTCGCTTAACCA
\.Lz-a—-" CTTCCGAAGCTC
gequencea By - | Y
NGS technologies ATCCGTAATTAG
Environmental samples DNA reads

Advantages :

» Lower cost
> High troughput sequencing
> Deep sequencing

LOCALLY ROOTED, GLOBALLY RESPECTED UGM.AC.ID

(Afiahayati et al., 2015)




Metagenomic Analysis

UNIVERSITAS
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P07

B ] 8
Who is there?

What are they doing?
How are they doing?

sequenced by
NGS
technologies

DNA extraction from ___ —

a microbial community — —

help to extract W g W
more information n——

Mixed sequence reads
of multiple species

Assembly
Longer and
accurate assemblies

LOCALLY ROOTED, GLOBALLY RESPECTED
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Metagenomic Analysis - Metagenomic Assembly

UNIVERSITAS
Mixed sequence reads De novo s i GADJAH MADA
i - caffolds
L of ”i"'p'eﬂefﬁs —_ assembly ‘
Alternatives :
(1) Assembler for (2) Binning (3) Reference-
_s}mgle genome (clustering) reads assisted assembly
Mapping
Assembler for N | reference genome 1
single genome Binning T o —
A\ 4 reference genome 2
——; — reference genome 3 =0
Scaffolds —) =)
— = = Scaffolds S
_shorter and more huge short and noisy reference or closely
chimeric scaffolds, more reads without assembly related genome of meta-
unassembled reads -> bottleneck ~ genomes is not available

m De novo metagenomic assemblers are dispensable

UGM.AC.ID




MetaVelvet-SL
http://metavelvet.dna.bio.keio.ac.ip/MSL .html

(Afiahayati et al., 2015)

System of MetaVelvet-SL

— == \
— — graph \\%\\Q\k\

reads
(iii) Finishing
Assembly - = (if) Chimeric node

Classification
1. Split chimeric nodes -,vi:.-
2. Unique node Identification 4— - 4_ Training

3. Scaffolding :ﬂ' Feature Extraction
e Suport Vector Machine

Assembly Module s S
* and its class Classification

Learning Module

LOCALLY ROOTED, GLOBA Scaffolds


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 :
e Multiple nodes(servers) with multiple cores
e High computer memory (64 GB)

e High performance storage(TB, PB level)

e Fast networks(10Gb ethernet, infiniband)
— Operating System : Unix based (Linux)
— Server room
— System admin

LOCALLY ROOTED, GLOBALLY RESPECTED
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Protein Secondary Structure Prediction
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Secondary Structure Prediction
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Primary protein stroactuare
15 soquonce of amino acids

Amino Acidx

o

W, Pots sheet Secondary protein structure Kelas DSSP Simbol 8 Kelas Simbol 3 Kelas Nama Kelas
local confornmtion
atpha hetix primanily stabilized by a-helix H H Helix
Y hydrogen bonding , Y B G
B-Strand E E Sheet
B-bndge B
Tertiary protein structure
three ditensional conformation Loop/Irreguler L C Coil/ Loop
B-Tum T
Bend S
1 n-helix |

Quaternary protein structuare
Combinaton of oouluaple
polypepude chains
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Secondary Structure Prediction

UNIVERSITAS
GADJAH MADA

Sekuens 1: Panjang sekuens =67

SPP VPSLATISLENSWSGLSKQIQLAQGNNGIFRTPIVLVDNKGNRVQITNV
TSKVVTSNIQLLLNTRNI
SSP 3 CCCHHHHHHHHHHHHHHHHHHHHCCCCCEEEEEEEECCCCCCCEEE
EECCCHHHHHCECCECCHHHC
SSP 8 LLLHHHHHHHHHHHHHHHHHHHHTTTTTEEEEEEEELLSSSSLEEEEET
TSHHHHHTBLLBLLGGGL
PSSP 3 CCCCCCCCCCCCCCccccreeeocecccceccecceeccccccceccecccccecccc
CCCCCCCCCCCccccccc
PSSP 8 LLLLLLLLLLL L L Lt
LLLLL

LOCALLY ROOTED, GLOBALLY RESPECTED UGM.AC.ID




Secondary Structure Prediction

UNIVERSITAS
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e Machine learning methods :
o Multi Layer Perceptron
o Support Vector Machine
o Convolutional Neural Network
o Recurrent Neural Network (as a sequence
prediction)

UGM.AC.ID
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Secondary Structure Prediction
menggunakan CNN
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Orthogonal
. Input Layer -
Encoding P Y.
Convolutional Layer
A | C E
Xy Xp ... X700
A l 0 0 ‘g
clof|1]o £
)
E|o|o]1 5
D 0 0 0 & KoLnav!:fILsi
Y 0 0 0

LOCALLY ROOTED, GLOBALLY RESPECTED
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Secondary Structure Prediction
menggunakan CNN

UNIVERSITAS

GADJAH MADA
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UNIVERSITAS

(kerjasama dengan FKG UGM) SRR,

Hak Cipta : 000143480

GamaComet

LOCALLY ROOTED, GLOBALLY RESPECTED UGM.AC.ID



GamaComet :

Analisis Comet Assay Menggunakan Machine Learning
Untuk Deteksi Kerusakan DNA

Done :

v Classification using super tiny dataset and transfer learning
v Automatic segmentation classification - FasterRCNN

®* OnGoing: *  GRANT:
v’ Classification using ELM v’ PTUPT
v Automatic segmentation - 2D Otsu Methods

®  Next:

v Data oversampling

-E v Segmentation - using pixel classification




! @ link.springer.com/chapter/10.1007/978-3-030-14132-5_22

@ Springer Link
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Asian Conference on Intelligent Information and Database Systems

ACIIDS 2019: Intelligent Information and Database Systems: Recent Developments pp 279-289 | Cite as

Intelligent

inkormation Comet Assay Classification for Buccal Mucosa’s DNA

Systems: Recent

Develgpmens Damage Measurement with Super Tiny Dataset Using
- Transfer Learning

Authors Authors and affiliations

Afiahayati (X7, Edgar Anarossi, Ryna Dwi Yanuaryska, Fajar Ulin Nuha, Sri Mulyana

Chapter

L - 248
First Online: 06 March 2019

Downloads

Part of the Studies in Computational Intelligence book series (SCI, volume 830)

Abstract
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Paper GamaComet (1)

Gnd search

SVM

g

Fig. 5 Classification process using transfer learning
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Table 6 Results of transfer learning using MLP and SVM as classification methods with VGG16

as a feature extractor

Data/architecture | SVM : MLP 100 'MLP 300 MLP 500
No augmentation | 0.6202 10.7049 0.7049 0.639
Augmented 0.6272 10.664 0.68 0.604

Table 7 Results of MLP and SVM classification with VGGI19 as a feature extractor

Data/architecture | SVM \ MLP 100 'MLP 300 MLP 500
No augmentation | (0.6238 | 0.6557 10.623 0.623
Augmented 0.6356 10.692 0.668 0.56

Table 8 The accuracy comparison of the overall classification model and OpenComet software

[15]

Data/architecture | CNN CNN- Transfer Transfer OpenComet
SVM learning 1 learning 2
(VGG16-MLP) | (VGG19-MLP)
No 0.635 0.623 0.705 0.656 0.115
augmentation
Augmented 0.519 0.568 0.68 0.692 -
UGM.AC.ID




Several potential research topics in
Indonesia

GADJAH MADA

e Bioinformatics basic tasks

e |Indonesia’s Cancer analysis

e Indonesia’'s NGS analysis

e COVID19 Genome Analysis

e Machine learning in bioinformatics : Protein
Secondary Structure Prediction, ...

UGM.AC.ID
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Youtube Channel : AlaKenkyu
Please subscribe! :

143 subscribers
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Fuzzy C Means Clustering Fuzzy C-Means Clustering Contoh Kasus Neural Contoh Kasus Linear Neural Network - MLP - Part
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Thank you for your attention!
Maturnuwun!
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Assembly with de Bruijn graph

Original sequence
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ATGCGAGGCGTGG kemers (k=3)
ATGCG ATG TGC GCG CGA
GCGAG JoaLs GAG AGE GGC €E6T
AGGCG GTG TGG
CGTGG-

ATG —AT,TG
k-mer (k-1)-mer x 2

de Bruijn gra&h

STG —
LAT ATG G TGC & 'JT
TGT GG CGA
) GAG
¥3i_~§GG AC GA

. ATGCGAGGCGTGG UGM.AC.ID




