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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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Motivation

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

• 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
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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
2013 154.617
2014 115.847
2015 100.769
2016 97.177
2017 83.216
2018 99.173
2019 129.423
2020 116.532

∼1.947.191
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Impact
http://yeastract.com

• 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
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Mechanistic view

Regulatory associations data
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Mechanistic view

Regulatory network visualization using D3.js
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YEASTRACT+

Pedro T. Monteiro BioData.pt Talks - YEASTRACT+ 11/20



Multi-layer networks

Taking advantage of systems/DB integration

In-house homology all-against-all

• Run BLASTp
• Homology criteria:

– p-value: 10−5

– bidirectional
– tolerance of 10%

• Syntheny of at-least-{1,2,3} neighbours
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Cross species: network comparison
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Cross species: network inference
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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

• Open-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
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Community YEASTRACT

We want your (yeast) Genome!

Image: E. Pennisi, Science 2014

http://yeastract-plus.org/community/
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Thank you!
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