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BecA & Objectives

A network under the NEPAD biosciences initiative designed to

catalyse and promote application of cutting edge scientific
research for Africa’s development

eAchieve excellence in science through the assembly of
critical mass

eDevelop African scientists’ capacity to conduct, drive and
fund their own research

e|ncrease access to state-of-the-art research facilities,
reduce costs through joint activities

eReverse brain drain, attract new investments, share
knowledge




BecA Desigh & Linkages
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BecA’s Geographical Scope

Eritrea

Bech Huls Sie
Rwanda

Burundi

Legend:
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Member States
BecA's Non-ASARECA*®
Member States

* Astociation for Strengthening Agriculiural
Research in Eastern and Central Africa




Core Competencies

Bioinformatics

Diagnostics

Functional Genomics
Sequencing and Genotyping
Molecular Breeding
Transformation

Tissue Culture

Vaccine Development




BecA’s Bioinformatics Platform

Provide scientist access to bioinformatics:
applications and algorithms
large-volume data storage and mining
local mirror of all relevant databases
basic training and helpdesk support

BUILD CAPACITY




Hardware

Paracel Cyclone is a pre-configured Linux cluster
designed to optimise the performance of
bioinformatics applications.

Consist of 3 components:
1. Beowulf Linux cluster - 66 Cpu / load balancing

2. Paracel Blast -150x faster than NCBI-Blast server

3. GeneMatcher? - massively parallel 6144 CPU
supercomputer designed to accelerate dynamic
programming algorithms for highly sensitive and
accurate genomic analysis



Software and Applications

DNA / Protein manipulation

.
Phylogenetic and evolutionary analysis | 1“'( |“|M ! |.||| .lllll“ \h“M 1"( || "“' I

Sequencing, assembly and annotation
Functional genomics / Microarray
Immunoinformatics

Protein structure prediction




Databases

SRS server

Swissprot + TrEMBL

Other publicly available databases
Specialised databases

Storage Area Network (SAN) with storage and
backup capacity of upto 3 Terrabytes




Capacity Building

Training laboratory
18 networked computers
- MS Windows and Linux

High speed internet connectivity




Theileria parva genome annotation

*Training set for gene finders
—highly conserved genes (132 fl + 82 partial = 266 kb)

—CcDNAs from sch-inf lymphocytes (99 fl + 65 partial = 250
)

*Gene finding: GlimmerM and phat, plus Combiner
sAnnotationStation for genes structures

Manatee for functional assignments

—MySQL annotation database




Manatee

Manatee is a web-based gene evaluation and genome
annotation tool that can view, modify, and store annotation
for prokaryotic and eukaryotic genomes.

*The Manatee interface allows biologists to quickly identify
genes and make high quality functional assignments using
a multitude of genome analyses tools.

*These tools consist of, but are not limited to GO
classifications, BER and blast search data, paralogous
families, and annotation suggestions generated from

automated analysis.




Theileria parva genome annotation
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Comparative Genomics T. annulata

Use of Artemis and ACT developed at the Sanger Institute

Identification of unique genes in T. parva and T. annulata
genomes

34inTAand 60in TP

Comparative analysis used to help understand mechanisms
underlying transformation and cell tropism

Unequal expansion of paralogous gene families - despite high
synteny and conservation




MPSS

MPSS used to analayse the transcriptome

~1 million signatures - mapped onto the genome

Showed that majority of genes are transcriptionally active
Antisense signatures detected (~14%)

Verified by amplification and sequencing




Other BecA projects

Develop drought stress-response enriched EST
resources

Use of the Paracel Transcript Assembler

A comprehensive annotated EST collection would
provide an invaluable tool facilitating

—The development of new molecular markers

—The development of oligos for microarray and real
time PCR




CIMMYT

Storage and analysis pipeline of Microarray data

MaxD Load and View customised to be GCP
compliant and Plant MIAME compliant

Connection to ICIS — Germplasm and study

Used as a data source for other microarray
analysis pipeline tools eqg: TMEV




maxdLoad?2 : An extensible, MIAME-compliant
database for microarray experiments

A database schema and a software application.
The second-generation of maxdLoad.

Integrated data loading, browsing, editing and
searching.

Written in Java™, runs on most computers...

Supports any SQL92 database:
Oracle, MySQL, Postgres, Sybase, Firebird




Main Features

Loading, browsing, editing and searching.

Extensible: customisable attributes for
each part of the schema.

MIAME data capture.
MAGE-ML data export.




MIAME and the MGED
Ontology

 The default configuration is designed to capture all of the
meta-data required by the MIAME specification.

 Where possible, the terminology defined by the MGED
Ontology Is used, e.q:

HardwareType:
DNA_sequence,
homogenizer,
wash_ station,
hybridization_chamber,
vortexer,

 Numerical values use the units supported by the MAGE
Object Model.




System Architecture

maxdLoad2 i1s NOT accessed via a web-

browser
maxdlLoad?2

It is a stand-alone application, written Iin

Java (this makes it very portable).
Database Server
(e.g. Oracle, MySQL)

maxdLoad?2 and the database server can
run on the same machine, no network
connection or web server Is needed.

However, maxdLoad2 and the database
server can b_e on separate machines
connected via a network.




Microarray Experiment

A typical microarray experiment is
a sequence of steps starting with

one or more ‘BioMaterials’ and
ending up with a big pile of

numbers. Treatment(s) Treatment(s)

These steps can be thought of as

transformations: _ _
material A + treatment = material B Labelling Labelling

and combinations:
image + scanning = data

Each of the steps needs to be Hybridisation

recorded in the database.
Many of the steps will be Scannin
standardised, for example, the

protocol used for labelling. They

will only have to be defined once.




What is the database made of?

BioMaterials
Sources,Samples, TreatedSamples,Extracts,LabelledExtracts

Protocols
SamplingProtocol, ScanningProtocol, LabellingProtocol, etc.

Arrays
ArrayTypes, Features, Reporters & Genes

Hybridisations

Experiments, Measurements, Images & Hybridisations




@ Create

The User Interface

@ Browse & FEdit

ArrayType

Feature

Reporter

& Load

& Find

Measurement

Image

Hybridisation

LabelledExtract

TreatedSample

ImageAnalysisProtocol

ScanningProtocol

HybridisationProtocol

LabellingProtocol

ExtractionProtocol

TreatmentProtocol

SamplingProtocol




The User Interface
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The User Interface
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« Clicking on
one of the
boxes opens a
form in which
the full details
of an instance

can be viewed
(and edited)

| Find Linked... B

¥ ¥
Study51-i3:posti/eBL2
Study51-i3:postiieBL1
Study51-i3:posti/eAlL2
Study51-i3:postiieAlL1
Study51-id:pref/eBL2
Study51-i3:pref/eBL1
Study51-i3:pref/eAL2
Study51-i3:pref/eAlL1
Study51-i2:postiieBL2
Study51-i2:posti/eBL1
Study51-i2:postiieAlL2
Study51-i2:postiieAlL1
Study51-i2:pref/eBL2
Study51-i2:pref/eBiL1
Study51-i2:pref/eAL2
Study51-i2:pref/eAlL1
Study51-il:postiieB1L2
Study51-il:postiieBL1
Study51-il:postiieAlL2
Study51-il:postiieAlL1
Study51-il:pref/eBL2
Study51-il:pref/eBL1
Study51-il:pref/eAlL2
Study51-il:preM/eAlL1
Study51-h8:posti/eBL2
Study51-h8:posti/eBiL1
Study51-h8:posti/eAlL2
Study51-h8:postil/eAlL1
Study51-h8:pref/eBiL2
Study51-h8:pref/eBiL1
Study51-h8:pref/eAL2
Study51-h8:preMieAlL1

Mame |Study51-i2:posti1 feBIL1

Extract 'Stucl';_r5'1 -iﬁ:_|mstf1 feB

[ Brovee.

LabellinaProtocol || apeliing Protocol - L1

Attributes

| Browee |

| External ldentifiet

Ifthis ftem exists in some external database, this attribute can be used to referto it

Mame

Application ofthe Protocol ]
How was the sefected LabellingFrotocol used to create this LabelledExtract, when was it done and who did it?
Type OfAction |[abeling
Complex actions are composed of multiple steps (as opposed to AtomicAction) e.g. mRNA labeling, protein purification.
Fedormed By [Frad
The name of the peson wha cieated this LabelledExtract

Ferformed On Darl1g Month |g

1...31 1.

The date an which this LabelledExtract was created

Comments

Description

344 items, no filter used

|Q|Q!E Selectall || =




Thank you for your attention!!




