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Genome Assembly




Initiate Genome Projects for Economic
Important Organisms in Taiwan
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RIFEREM R
Supported by m Innovative Translational Agricultural Research Paogram
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Blood Genomic DNA Sequencing & Assembling

Sampling
Physiological 1 (B

Regulation under
Stress and infection
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Construct Web database Data integration and Annotation
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2017, Based on 2nd
Sequencing Tech,
lllumina

Genome (Size)

(# of Chromosome)

Japanese Eel (1G)(19
airs)

Introduce 3" Sequencing Technology to Improve
Quality of Genome Assembly

2018, Introducing 3"
Sequencing Tech,
Pacbio

948 scaffolds for 95% of Genome

Giant Gr r (1G) (44

. t G ouPe ( G) ( 308 I}.\l 154 scaffolds for 99% of Genome
pairs) -
M USh fexela (76M) 34 I\' 1 1 scaffolds for 99% of Genome
(Unknown) I
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Assembly and Annotations for Several Genome

Genome size: 1.06G Genome size: 1.2G Genome size: 76M
255 Scaffolds for 99% Genome 1000 Scaffolds for 99% Genome 16 Scaffolds for 99% Genome
/“ g IJ ks Biological Meaning

-

Analytlc Platform

Our own Algorithms
( with Prof. Ho in 1IS)

http://
)X

Licensing to Welgene Biotech

molas.iis.sinica.edu.tw




Implementation of Multi-Omics
Platform for Biomedical Research

Proteomics
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EpiGenomics
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1989379293

%

Secretomics ‘ = Transcriptomics

Metabolomics

http://

For example, Integrate Multi- k
Omics for HBV-HCC

molas.iis.sinica.edu.tw
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The Applications of Al/ Data Science
on Biomedical Research

Toolbox on Cloud for High throughput Biology

2017 Seed Grant Proposal, Grand Challenges in Data Science
Research by Academia Sinica (E# R 2E TH 7 1E)
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Analyze big data of Enterovirus Genome in Al and construct the web platform for real-time genotyping

F’:%@Pﬁﬁ@%&:? WA 2 AR A AR EHO 5 - B RS A T By s AR
A~ L. }%fﬂ*gﬂ’“]/}ﬂ']l N - SR O B f”ﬁ}; Z_F & (¥-Nanopore) >
¥ 3% M%fﬁ’w}a—’w’ﬁﬁ (‘J =PI X)) ofRiRlY o a2 —"%’Nf’u”* Ao & AL Aok
%ﬁ@m%’@ﬁﬁ&$% FlrEgpaFd s BFOFRAAIFOPIF o PR ERT
%5)%%’: R I d 7 Rk T L= .v&i‘ﬁfﬁ}%ﬁm g EAmE A M ?I&ﬁ}‘ﬁ%%‘?mﬁ o

; o 2
i LA o i I e Ll V’i§ﬁ%é%’£%iﬁpiﬁﬁﬁi
BELBE 2T 5 t‘F‘P?“? Lotk B E LA R RS R BB 60T
SR FHEAERFAHEINA RFHE w@@g%mw%%ﬁﬁ%%mo

T v o %@
£ D68 -
EnteroVirus Genotyping %j o Eﬁ

|http:// symbiosis.iis.sinica.edu.tw/Enterovirus/
\ 3
& %030 %) F- 7] 4% 5 RRTHEZ
KB A7) L340k KB A )

Species
Enterovirus A

Subtype: 71
Un Known
Enterovirus | Dense Embeddings Hidden Layers
Sequences Word2Vec CNN Model Possible

Genotyping



Analyze Big Data Of Enterovirus Genome In Al And
Construct The Web Platform For Real-time Genotyping

symbiosis.iis.sinica.edu.tw/Enterovirus/
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s‘; ? : Species:
:‘;} = Enterovirus A
AR R T
r, N ] Subtype:
v
Un Known . ) | ) \ )
Enterovirus | _Dense Embeddings Hidden Layers Output Units |
Sequences Word2Vec CNN Model POSS|bIe'
Genotyping

2018 Seed Grant Proposal, Grand Challenges in Data Science
Research by Academia Sinica (& #}#123& FH 7 FHE)



Total uplaod: 580 ,Enterovirus: 244 N/A: 336

Show |10 v |entries

o Species

EV 16 00001_Human Enterovirus_CA10_VP1 Enterovirus

EV 16 00002_Human Enterovirus_CA10_VP1 Enterovirus_A Coxsackievirus_A10

EV 16 00003_Human Enterovirus_CA10_VP1 Enterovirus_A Coxsackievirus_A10 95.99
- EV 16 00004_Human Enterovirus_CA10_VP1 Enterovirus_A Coxsackievius_A10 95.99
;i@"w e D68 EV 16 00005_Human Enterovirus CA10_VPA Enterovirus A Coxsackievirus_A10 95.99

Emt'e}f@‘/‘[”u/s; @"@M@Eygbﬂg/ Q 7y EV 16 00006_H! Ent _CA10_VP1 Ent A o ki _A10 95.99

EV 16 00007_Human Enterovirus_CA10_VP1 Enterovirus_A Coxsackievinis_A10 95.99

A
ke -
EV 16 00008_Human Enterovirus_CA10_VP1 Enterovirus_A Coxsackievirus_A10 95.99
EV 16 00009_Human Enterovirus_CA10_VP1 Enterovirus_A Coxsackievirus_A10 95.99
Input FASTA: FASTA Sequence
EV 16 00010_Human Enterovirus_CA10_VP1 Enterovirus_A Coxsackievirus_A10 95.99
Showing 110 10 of 580 entries Previous 2 3 4 5 .. 58 Next

Species distribution

= Strain distribution

or Fileupload(* txt): [EEEE |smErmEs download exampie
Your Email (eptional): Email

[ I have read and accept the Terms of Use.

Submit Reset Demo

Prediction Results with Distribution of Strains

»Although the macro-average of prediction accuracy by five folds cross-validation (CV) is around 80%,
the precision rates for severe strains like EV-71 and D-68 are up to 96.5% and 91%, respectively.
»Moreover, we have constructed the first web application in deep learning that is fully automatic to
provide precise and rapid prediagnosis on EV genotype.



Platforms & Applications




Provide DOCKER Images for Big Biological Data

Dashboard  Explore

Organizations

Create

Repos Stars

Isbnb

Institute of
Information
Science,

Isbnb/eln
public

Isbnb/myblast
public

Isbnb/galaxy-epimolas-pe
public

Isbnb/ghostz_gpu
public

—— For WGBS Methylation Data Pre-Process/ % & X

. Sim
Isbnb/docmethyl
public

Q Taipei, Taiwan
A http://eln.iis.sinica.edu.tw
@ Joined June 2017

i
STARS

or RNA-seq Data Pre-Process/ & &% i=

| Isbnb/galaxy-rnaanalysis
public
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Workflow and Platforms for
Transcriptome Analysis

http;/ molas.iis.sinica.edu.tw/

Unveil the biological secrets hidden behind
the big biological data online

/“.l As Biological Meaning
| -

Analytlc Platform

-

Upload to
MOLAS

Estimate Expression

Profiling in
DOCEXPRESS

DocExpréss



Workflow and Platforms for Whole

Genome Methylation

Km—[ Case A/ treatment

-CGATGA-

G@TACT e
J

-GCTACT- S

J Genome + GTF

Raw Reads in fastag from WGS

(—VS'L Case B/ Control J\ ﬁ %
--CGATGA- ===

TAIR10 GRCh37,38 GRCm38

Available Genome/ Gene Transfer Format (GTF) in epi-MOLAS

DocMethyl (web GuI)

EpiMOLAS (web GUI)

~

. EpiMOLA
‘ Bismark !

S
FastQC Extractor

= Galaxy ..
Upload mtable(s) via

N

docker
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Aa. Venn |
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Bl Diagram

Epi-gendiics Qnline Analysis System \
T
S h ow GO term
Gene List Enrichment
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Methylated Genes
on Chromosome

map

HeatMap




Electronic Laboratory Notebook on Cloud (Elegancy, EL
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All information Migrate ELN to Re-editing and
generated by Lab Cloud as multi- Mining by Various
lab platform Devices j




Electronic Laboratory Notebook
(Elegancy, ELN)

Sl H78 eln.iis.sinica.edu.tw/eln

EFE W

Digitalize Your Wisdoms

EREFELNSEER | REIERIEABKT | OESEMSRELERSH
i

— R
e
Electronic Lab Notebook

All information Migrate ELN to Re-editing and
generated by Lab Cloud as multi- Mining by Various j
\ members lab platform Devices




Publications and Other Services

(Nov, 2015- Nov, 2018)

v'12 Publications (BMC series, PNAS, Molecular Ecology..)

v'75,000 submissions/ usages for All web Applications &
Databases (more than 20) world -wide

v'Over 6,500 download for Cytohubba (New version, Starting
from Jan, 2017) Collaborated with Prof. Kao@ IIS, AS

€ cytoHubba

Predicts and explores important nodes and subnetworks in a given network by
several topological algorithms.

* % % W & (123) 6475 downloads | posts | citations @ 0

v’ Several Collaborations supported by

" ITEUPR .
BIFEERBHARAE
6 E?i 5 ? m Innovative Tr?szionaﬁgricultural Rese

arch Program
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Statistics Help  About Us
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RE#}E (Mokecular Emlogy, 2016), http://ips iis sinica.edu tw/coral/

ER}E http://molasiis.sinica.edu. tw/t|lap|a2017/

'{nlmyc
Statistles

Nuncs
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Combined with Experimental and Inferring Interactions

NIB AP 1R (2 5555 T {3 E (@omormatce. 2009, hitp.//dpinhri.or g /ho ]
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Web Applications

PDA: Primer design Assistant for [w]

PCR primer design, NAR 2003, ﬁppﬁ E =

http//dbb.nhri.org.tw/primer,
DA BRI TR LR FA Prmer Design Assistané BIQ

myBLAST : customized databases and
results management on your Desktop

EENER ENEEFSILEHFTIEFS

web vergon: hitp://mybioweb.nhri.org tw/myblast ,
Windows/MAC/ Linux \ersion download
http:/elniissnicaedutw

POWER : Phylogenetic web repeater @[Ogmm WEE E E

(NAR, 2005), http://power.nhri.orgtw
R EEMESFHRERE RN FEE

MySort :Estimate Immune Cell
Composition (BMC Bioinfo, 2018)
http://symbiosis.iis.sini ca.ed u.tw/ mySORT/

BRATRE AR A Y o 4 AR

UPS 2.0: Unique Probe Selector
(BMC Genomic 2010) r
=

http://amray.iis.sinica.edu.tw/ups
RiEm R a//ailleE R EERER

B F0tt 2% Unique Probe Selector

PALM: Phylogenetic reconstruction by E E
Automatic likelihood Model Selector. PLoS ALM . :
ONE 2009, fhttp://palm.iis sinica.edu.tw

BECH RN SRS EA Py iy s o o i EI b 22
EnteroVirus Genotyping in AI/ 0

FREEEER LAIERSER %‘\Eﬂterc)v:rus Cenotypmg

http:/ /symbiosis.iis.sinica.edu.tw/Enterovirus E



New Directions




New Directions (2018-

Single Cell analysis for cell-
based therapy/ * % ‘m¥z
ekt 2 H e

7/MOST #3538

Ministry of Science and Technology
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Brain-Gut-Microbiome/ *5 i
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7/ MOST 74188

Ministry of Science and Technology

Central Nervous System

Neuron

Mucroglla *AS"MYT:W

Substantia
Nigra

Vagal
nerve

Nitrogen Source Constraints
Phospholipid precursors

Enteric
neuron .

Phospholipid co-factors ....

Immune system
Microbiome
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Collaborations

NATIONAL TAIWAN UNIVERSITY HOSPITAL
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Thanks for your Attention

Institute of Information Science, Academia Sinica




