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What does a bioinformatician (#2.;¥ 1 £ 4 ) do?

* Bioinformaticians apply information technology to biological, medical, and
health research.

* They use computational tools to gather and analyze data in fields such as
population, biology, genetics, and pharmaceutical development.

* | want to be a computational biologist.

* Not a technician who just develops or uses computational tools for doing
biological research.



My expertise

1. Analyzing high-throughput biological data ( ¢ * data analysis pipeline)

(RNA-seq, ChiIP-seq, Ribo-seq, Mass spectrometry data, Microarray,
TCGA data)

2. Developing bioinformatics algorithms (¢ * #c5 2 L@ m B 4 5 FTFa 5 2)
(predict yeast cell cycle/heat shcok TFs; reconstruct yeast transcrlptlonal
regulatory modules, pathways and networks)

3. Answering interesting biological questions (A computational biologist’s task)
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4. Constructing biological databases and web servers
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What are biological databases?

Biological databases are libraries of life sciences information, collected from scientific experiments,
published literature, high-throughput experiment technology, and computational analysis.

Databases are important tools in assisting scientists to analyze and explain a host of biological
phenomena.

Primary databases (= 1 4|) often hold only one type of specific data which is stored in their own
archive.

They upload new data explored in experiments and update entries to ensure the quality of the data.

Secondary databases (£ & 7|) are databases, which use other databases as their source of
information, thus they get their data by requesting other databases.

They often already process or analyze the data matching the corresponding request to get new
results.



10 biological databases from my lab

Species

Yeast

Yeast

Yeast

Fly

Yeast
Yeast
Human & Mouse
Yeast

Human

Human

Name

YPA (Yeast Promoter Atlas) Featured Article

YTRP (Yeast Transcriptional Regulatory Pathway)

YNA (Yeast Nucleosome Atlas) ¥ i 43

cis-MEP (cis-regulatory Module Epigenetic Profile Database for
Drosophila Melanogaster)

CoopTFD (Cooperative TFs Database)

YCRD (Yeast Combinatorial Regulation Database)
CSmiRTar (Condition Specific miRNA Targets) % = -+
YGMD (Yeast Gene Modules Database)

p53BLD (p53 Binding Loci Database) /¥ #4453

HRPDviewer (Human Ribosome Profiling Data Viewer) % + -+

Journal

NAR 2011

Database 2014

BMC Genomics 2014

BMC Systems Biology 2014

Database 2016
Plos One 2016
Plos One 2017
Database 2017

Submitted to Scientific Reports

Submitted to Database



053BLD (p53 Binding Loci Database)

* Demo

* http://cosbid.ee.ncku.edu.tw/p53BLD/



What are biological web servers?

* Web-based software resources which are of value to the biological
community.

* Software programs that run on the web and provide useful computations
on DNA, RNA and protein sequences or structures; analysis of high
throughput sequencing data and microarray data; metagenomic and
microbiome analysis, network and pathway analysis; biological text mining;
tools for synthetic biology; and innovative visualizations.

* The web servers can provide new biological insights.



/ biological web servers from my lab

Species

Yeast

Yeast

Yeast

C. elegans

Name

YGA (Yeast Genes Analyzer)

MissVIA (Missing Value Imputation Atlas)

iPhos (a toolkit to streamline the alkaline phosphatase-assisted comprehensive LC-MS

phosphoproteome investigation) /& ¥ %%

YAGM (Yeast Associated Gene Miner)

PCTFPeval (Predicted Cooperative TF Pairs evaluator)

MVIAeval (Missing Value Imputation Algorithm evaluator)

piScan (piRNA target site prediction tool)

Z4aR AR HRR

Journal

Gene 2012

BMC Systems Biology 2013

BMC Bioinformatics 2014

BMC Systems Biology 2015

BMC Bioinformatics 2015

BMC Bioinformatics 2017

Submitted to NAR
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Abstract

* Piwi-interacting RNA (piRNA) is the largest class of small non-
coding RNA molecules expressed in animal cells.

* piRNAs silence transposons to safeguard genome integrity in
animals.

* The broad targeting capacity of piRNAs underlies the germline
silencing of transgenes in C. elegans.

* Here, we show that piRNA targeting in Caenorhabditis elegans can
tolerate a few mismatches but prefer perfect pairing at the seed
region.

* Transgenes engineered to avoid piRNA recognition are stably
expressed.
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iRNA targeting rules

PiRNA targeting in C. elegans
prefers perfect pairing at a
piRNA seed region but
otherwise can tolerate a few
mismatches.

Default Setting

Number of mismatches allowed at seed region:

o number of non-GU pairs = (0¥

o number of GU pairs =2 |27

Number of mismatches allowed at non-seed region:
o number of non-GU pairs = (2 ¥

o number of GU pairs = |3 ¥

Total number of mismatches at seed & non-seed regions =
5 T




Position of mismatches in GFP
gfp -targeting piRNA #1 expression
Perfect 5 UGUUUCAUAUGAUCUGGGUAU 3’ -
- p2/3 5’ UUCUUCAUAUGAUCUGGGUAU 3’ +
p4/5 5" UGUGGCAUAUGAUCUGGGUAU 3’ +
p6/7 5’ UGUUUACUAUGAUCUGGGUAU 3’ +
p8/9 5' UGUUUCAACUGAUCUGGGUAU 3’ -
p10/11 5’ UGUUUCAUACUAUCUGGGUAU 3’ -
di p12/13 5’ UGUUUCAUAUGUCCUGGGUAU 3’ -
p14/15 5' UGUUUCAUAUGAUACGGGUAU 3’ -
p15/16 5’ UGUUUCAUAUGAUCGTGGUAU 3’ -

control perfect p2/3 p4/5 p6/7 p8/9  p10/11 p12/A43 p14/15 p15/16




Transgenes engineered to avoid piRNA recognition are stably expressed.

Use our piScan

GFP DNA sequence webtool to deSi.g" Engineered GFP DNA sequence
; A | | C U |
]
pPiRNA #1 PiRNA #2
GFP is silenced by piRNA targeting Engineered GFP is expressed by escaping

pPiRNA targeting




pIScan

* Demo

* http://cosbid.ee.ncku.edu.tw/piScan/
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