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Use S.cerevisiae as a model organism

Until 2005...
® Use SGD or RSAT to retrieve the promoter sequences
® Use TRANSFAC or SCPD to get a list of TF binding sites (TFBSs)
® Use RSAT to search TFBSs within the promoter sequences
® Use PUBMED to search for associated bibliographic references
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Motivation

Use S.cerevisiae as a model organism

Until 2005...
® Use SGD or RSAT to retrieve the promoter sequences
® Use TRANSFAC or SCPD to get a list of TF binding sites (TFBSs)
® Use RSAT to search TFBSs within the promoter sequences
® Use PUBMED to search for associated bibliographic references

But this presented only descriptive view...
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How to explore regulatory information?

Search for regulatory associations for:
® Transcription factors (TFs) acting upon a given ORF/gene
® Target genes (TGs) being regulated by a given TF

® Regulatory network visualization of the results

This called for mechanistic view!
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History

http://yeastract.com
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® Repository of regulatory associations in S. cerevisiae
® Longstanding collaboration (15y)

— iBB / Dep Bioeng @ IST
— INESC-ID / Dep Comp Sci @ IST

® Continuously updated
— DB curation (> 1000 papers) @ BSRG
— Server + new functionalities @ INESC-ID

Timeline

2006
®

YEASTRACT
1" RELEASE
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History

http://yeastract.com
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® Repository of regulatory associations in S. cerevisiae

® Longstanding collaboration (15y)
— iBB / Dep Bioeng @ IST
— INESC-ID / Dep Comp Sci @ IST

® Continuously updated

— DB curation (> 1000 papers) @ BSRG
— Server + new functionalities @ INESC-ID

Timeline
2006 2008
(® S
YEASTRACT YEASTRACT
15t RELEASE 2nd RELEASE
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Impact
http://yeastract.com

Pageviews/year
2006 86.568
2007 148.983
2008 170.870
2009 145.059
2010 161.072
2011 170.425
2012 167.460

C ﬁ, 2013 | 154.617
‘ € 2014 | 115847
v o 2015 | 100.769
2016 | 97.177

2017 | 83216

2018 | 99.173

2019 | 129.423

2020 | 116.532

~T1.047.101

1 I 1,179
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Impact
http://yeastract.com
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® Joint publications
— (Teixeira et al., Nucleic Acids Research 2006)
— (Monteiro et al., Nucleic Acids Research 2008)
— (Teixeira et al., Molecular BioSystems 2010)
— (Abdulrehman et al., Nucleic Acids Research 2011)
— (Monteiro et al., IET Systems Biology 2011)
— (Teixeira, Monteiro et al., Nucleic Acids Research 2014)
— (Monteiro et al., Nucleic Acids Research 2017)
— (Teixeira, Monteiro et al., Nucleic Acids Research 2018)

— (Monteiro, Oliveira et al., Nucleic Acids Research 2020)

® Joint supervision of students

— MSc thesis
— Project in Systems Biology

® Joint research projects

— FCT project CANTROL
— FCT project MIXED-UP
— FCT infrastructure project Biodata.pt
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Descriptive view

Yeastract

Home > Go Back > View
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Search...

Locus Information

‘Cross species NEW
Promotor analval Standard Name  YAP1
%’:{ . Systematic Name  YMLOO7W
e PART1, PDR4, SNQ3
Network comparison e

Rank by Unique TFBS

=

Rank by TF External source
Rank by GO Gene Sequence
iati Download FASTA
Regulatory Associations e
Search for TFs
Search for Genes
Search for Associations
Pattern Matching
Search by DNA Motif

Find TF Binding Site(s)

Search for Orthologs CTET) Promoter S

IUPAC Code Generation Download FASTA
ORF List  Gene List
TF-Consensus List
Regulation Matrix
Upstream Sea;

ce

Contact/Credits
How to cite
Acknowledgments
D
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Chr coordinates

Go Back

Basic leucine zipper (bZIP) transcription factor required for oxidative stress tolerance; activated by H202 through the multistep
formation of distifide bonds and transit from the cytoplasm to the nucleus; mediates resistance to cadmium

Open in SGD &
Sequence hidden

>YAP1 YMLOOTW
CTCAAGTACTTCTGAA G TTCTTCGACATCAATGCACTC
ARACCTGTCTTTTTACCAATATCATCACCATGTAACTCCCTAGTGAATTGEGCCTGTCTT
TTTCTCAATTCTGTTICACTCATCTTATGCTGCCTACTATATTATTATTITATICTTGTT
TTTTTARATTATGTARAACTTAAATCGARAGTARRACAGATAAGGGARACTTGAATGARA
TTA. CTTATARATTACAR GRAT A AG GATAGG
AAACACCCGAACTATATAAARAGCAATGAAGAAGT TATCGGCARCAGCAAGTATTGG
AGGTTICTCACCAATCTICGCATAARACGCATGCTTCGTAAGGCGATARAAATGAAGTGT
ACCATTGAGACGAAGTGGAGCAGTTTACAGTGAATAATACATTGTCTGCTCCTCACTTAC
TCTCGCTTCTCGAAAACTTTTTTGTATTTATCGGAAACGGCAGTAAACGACGCCAAAAAT
TGAAAATAAGTACGGGAACGAGETACCATATACGAAGATCGGEECTTIGTTCGACCCTAA

TTTTGCTGATCTTACCCTGTTGCATCTTTT TAGTAACCAGCCCTAGCTGTTTG
GITGATTTGACCTAGGTTACTCTITTCTTITICTGGGTGCGGETARCAATTIGGGCCCC
CCRRAGCGCCGTCTTIGTCATGGGAACCGGRAACCCTCCGATGA: TAGGAGGGTGGC

AACTGATGGATGCGTAAGGTCTTAAGAGATACATTTGCTTAATAGTCTTCCGTITACCGA
TTAAGCACAGTACCTTTACGTTATATATAGGATIGGTGTTTAGCTTTTTITCCTGAGCCC
CTGGTTGACTTGTGCATGAACACGAGCCATTTTTAGTTTGTTTAAGGGAAGTTITITGCC
ACCCAAAACGTTTAAAGAAGGAAAAGTTGTTTCTTAAACC

Chr Xl from 253848-255800
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Mechanistic view

Regulatory associations dat

Transcription Factor ‘

a

Reference
-PubmedID

 (E—

Evidence Code /
-Direct

-Indirect
| Environ. Condition ‘\1

~ 970 conditions

Target Gene ‘

‘ Association Type

Pedro T. Monteiro

-Positive
-Negative
-Positive/Negative
-Not applicable

BioData.pt Talks - YEASTRACT
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-ChIP

-DNA Footprinting
-EMSA

-lacZ

-GFP
-Microarrays

-Northern blot
-RT-PCR
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Mechanistic view

Regulatory network visualization using D3.js
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Mechanistic view

Regulatory network visualization using D3.js

’P MAL31
7
/

_.--OMUP3

2006 2008 2011 2014
(®) (@ (@
= Z &

YEASTRACT YEASTRACT YEASTRACT YEASTRACT
1" RELEASE 2nd RELEASE 39 RELEASE 4™ RELEASE
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Mechanistic view

Regulatory network visualization using D3.js
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Mechanistic view

Regulatory network visualization using D3.js
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Mechanistic view

Regulatory network visualization using D3.js

’P MAL31
7
/

7

B Seuis / _-OMUPS
PO YLR149C, -7

oM TNy o

|
SOV
X7

QL
AR
AN

\ K
A N
FAA2XT N
2K,

2006 2008 2011

r1 o
T pSrg© iBB
WLISBOA b>rgQ |
Institute for Bioengineering and Biosciences
PATHOYEASTRACT YEASTRACT+ RELEASE

RELEASE Site/Db integration

2014

YEASTRACT
2nd RELEASE

YEASTRACT
15t RELEASE

YEASTRACT
39 RELEASE

i BisData.pt
2018
® @ © &>
2017 2020

YEASTRACT

YEASTRACT
5t RELEASE

4 RELEASE

BioData.pt Talks

Pedro T. Monteiro

YEASTRACT+ 10/20



YEASTRACT+

Welcome to YEASTRACT+

YEASTRACT+ (Yeast Search for Transcriptional Regulators And Consensus Tracking)+ is a portal that opens up to three distinct, but
interconnected databases:

« Yeastract, which focus on the model yeast and cell factory Saccharomyces cerevisiae;
+ PathoYeastract, created to provide a resource for clinicians and biomedical scientists working with four pathogenic yeasts responsible for

more than 90% of all detected candidiasis: Candida glabrata, Candida albicans, Candida parapsilosis and Candida tropicalis;
« N.C.Yeastract, created to guide the analysws and application of the non-conventional biotechnologically-relevant yeasts:
myces bailii, Kiuy Kl 1y lactis, pastoris and Yarrowia lipolytica.

YEASTRACT+ combines the existing database information of all yeast species, providing bioinformatics tools for the prediction and visualization of
gene and genomic regulation based on orthologous regulatory associations described for other yeast species, based on comparative genomics.

N.C.Yeastract PathoYeastract

Yeastract |
@ )

e

Monteiro — BioData pt Talks - YEASTRACT+
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Multi-layer networks
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Taking advantage of systems/DB integration

Species!

Species B
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Multi-layer networks

Taking advantage of systems/DB integration

In-house homology all-against-all
® Run BLASTp
® Homology criteria:

Species!

— p-value: 107
— bidirectional
— tolerance of 10%

® Syntheny of at-least-{1,2,3} neighbours

Species B
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[Show documented regulations in:
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[Supporting evidence:
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Pedro

Vionteiro

Candida glabrata CBS138

Zygo

LISBOA
Saccharomyces cerevisia

ndida parapsilosis

arrowia lipolyti

andida tropicalis MYA-3404

CLIB12

3122
omagataella phaffii GS115

[Homologous documented regulations in species:

Cross species: network inference
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Community YEASTRACT
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How can one analyse a newly sequenced genome?
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Community YEASTRACT

How can one analyse a newly sequenced genome?

Rhodotorula toruloides
® Nonpathogenic, red-colored basidiomycetous fungus
® Can use a wide range of carbon sources for growth
® Good producer of carotenoids and some important enzymes
® Can accumulate lipids up to over 70% of its dry cell weight
® Genome assemblies from Genbank

® No previous database or tools available
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Community YEASTRACT

® QOpen-source code: https://gitlab.com/oliveira.jorge.88/web
® |Install YEASTRACT on your own webserver!

® Load genome assembly from Genbank (.gbff format)

® Compute homologs to a reference genome

® Compute TFBS matches on new promoters

® Infer/Visualize networks

Pedro T. Monteiro BioData.pt Talks - YEASTRACT
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https://gitlab.com/oliveira.jorge.88/web

Community YEASTRACT
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® QOpen-source code: https://gitlab.com/oliveira.jorge.88/web
® Install YEASTRACT on your own webserver!

® Load genome assembly from Genbank (.gbff format)

® Compute homologs to a reference genome

® Compute TFBS matches on new promoters

® Infer/Visualize networks

+ From a genome assembly to full

> regulatory network prediction: the case

s study of Rhodotorula toruloides putative
Haal-regulon

4

5 Jorge Oliveira?, Miguel Antunes®®, Miguel C. Teixeira®®, Isabel S&-Correia®°, Pedro T.
6  Monteiro*?
7
8

2INESC-ID, Lisbon, Portugal
9 °Department of Bioengineering, Instituto Superior Técnico, Universidade de Lisboa, Lisbon,
10  Portugal
11 ¢iBB - Institute for Bioengineering and Biosciences, Biological Sciences Research Group,
12 Instituto Superior Técnico, Lisbea, Rertugal


https://gitlab.com/oliveira.jorge.88/web

Community YEASTRACT
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Community YEASTRACT
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Image: E. Pennisi, Science 2014
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Thank youl!
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