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The aim is to develop user-friendly
software to rationally guess the
biological functions of genes from
sugarcane

Information Technology Applied to Bioenergy
Genomics: Probabilistic Annotation using
Artificial Intelligence
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We propose to estimate the probability:
p = P(gene X has function A | evidence E)
instead of just saying gene X is A.
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We propose to estimate the probability:
p = P(gene X has function A | evidence E)
instead of just saying gene X is A.
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qualitative uncertainty
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Applicable to whole genomes recover multiple
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recover multiple
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We are working on a non-
redundant alternative, enabling us
to change this step to “data

queue
nucleotide > 6 fram.es —_ >
sequence translation preparation” step.
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species tree
generation

reconciled
gene tree

recover multiple
alignment for
protein family

gene tree
generation

queue recover genes and
protein annotation for -4 anotations in
famlly known genes ”Xml” format
LeLe recover protein
r?rotein > families list
sequence
*One of the greatest speedups.

*Turned some time consuming analysis feasible.
Less processor and disk access overhead.
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e 6 frames
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sequence translation

recover protein
families list
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reconciled

gene tree

recover multiple
alignment for
protein family

gene tree
generation

recover genes and
annotation for >4 anotations in
known genes “xml” format

Nice speedups using coarse-
grained parallelization.
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Microsoft Biology Foundation
Microsoft Biology Initiative Microsoft Biology Foundation Microsoft Biology Tools MEF Training MBF Sample Applications

The Microsoft Biology Foundation (MBF) is a language-neutral bioinformatics toolkit Have you used this
built as an extension to the Microsoft .NET Framework to help researchers and Research Accelerator?
scientists work together and explore new discoveries. This open-source platform )
) o i i - « Take a quick survey
serves as a library of commonly-used bioinformatics functions. MBF facilitates

collaboration and accelerates scientific research by enabling different data sets to

communicate. Several universities and corporations use MBF tools, which help Downloads

reduce processing time and enable scientists to focus on research.
= MBF 2.0 Beta 1

- . . . Seaguence Asse a2 g
Microsoft Biology Foundation 2.0 Beta 1 Video Sequence Assembler 2.0 Beta 1
Biology Extension for Excel 2.0 Beta 1
Simon Mercer, director in the Microsoft Research Connections group, provides an overview of the

. . MBF 2.0 Beta 1 Source Code
improvements and features of the beta release of MBF version 2.0. MBF 2.0 Beta 1 Source Code
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Multiple alignment sequences

+ PAMSAMMultipleSequenceAligner implements optimized multiple
sequence alignment algorithm
= produces a sequence alignment using three or more sequences

= based on MUSCLE algorithm

= uses .NET 4.0 Parallel Extensions to take advantage of multicores
¢ included in Add-ins\Bio.PamSam.d11
+ Algorithm defined by IMultipleSequenceAligner interface

= defines score as floating point value

1 IMultipleSequenceAligner
PAMSAMM ultipleSequenceAligner 3
Class

= Methods
@ Align() : IList<ISequenceAlignment>
@ AlignSimple() : IList<ISequenceAlignment>
@ PAMSAMMultipleSequenceAligner() (+ 1 overload)

Plans

Python scripting
environment

ISequenceAligner (¥
Interface
-]
T
IMultipleSequenceAligner
Interface
= ISequenceAligrer

= Properties
P AlignedSequences : List<ISequenc...

adapted from:
Microsoft Biology Foundation v2.0

Training Material (Module 06)

P AlignmentScore : float

Microsoft” Research
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- pathogenic bacteria genome (Leifsonia xyli xyli) - automatic probabilistic functional
- cellulitic fungi genome (Neurospora crassa) annotation tool
useful “sandboxes” - “technology transfer” from bioenergy
- sugarcane expressed genome (SUCEST 2001) to global health

- sugarcane genome (what is available 2012)
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Partnership

® Microsoft Research—FAPESP Institute for IT Research
® Dr. David Heckerman | m F
® http://research.microsoft.com/ Nﬁoé)sﬂeam

® FAPESP Bioenergy Program

® Prof. Dr. Glaucia Mendes Souza
® Program Coordinator
® Project: Sugarcane Signaling And Regulatory Netv‘vorks
® http://bioenfapesp.org/
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Special Thanks

® Laboratory for Biological Information Processing - LABPIB
® Prof. Dr. Ricardo Z.N. Véncio
® Undergrad Ricardo Cacheta Waldemarin
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http://labpib.fmrp.usp.br
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Thank you for your attention!

Danillo C. AlImeida-e-Silva, grad student

Department of Computing and Mathematics - FFCLRP
University of Sao Paulo — Brazil

Contact: danillosilva@usp.br
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