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Comparative genome bioinformatics and bioinformatics of the lactation
program: Mammosapiens

Recently the genome sequences of a rapidly growing number of organisms have
become available. The comparisons of these genomes yield tremendous insights
into the genes that are essential for life and those that define the species,
revealing the mechanisms of evolution and the hidden mechanisms of gene
regulation.

Mammals are characterized by the total dependency of the new born on milk
produced by the maternal mammary gland and lactation is one of the most
remarkable products of evolution. The rich mammalian diversity found in
Australia provides a unique resource to study the evolution of lactation.
Mammalian species have evolved a variety of lactation strategies. For example,
marsupials give birth to a relatively immature embryo after a short gestation
period. By contrast, in Eutherians most of the development occurs in Utero.
Thus, the marsupial young depends on milk for a significant period of time of its
development. As a result, the study of lactation in marsupial is not only
interesting for the exploration of the evolution of the lactation system in
mammals, but also provides a unique model to explore the role of milk factors on
the control of mammalian development.

The Mammosapiens project is employing high throughput technology platform,
including genomics, transcriptomics, proteomics, metabolomics and bioactivity
screens, for the study of lactation in mammals with extreme lactation strategies.
A bioinformatics resource is used to support storage and analysis of the data
generated.

1) e-Research environment for Lactation Bioinformatics

The project is to develop an online internet based platform for the bioinformatics
analysis of sequence and gene expression analysis of data related to the study
of the lactation system in a number of mammalian species generated by high
throughput genomics technologies (sequencing, microarray, proteomics,
metabolomics).

Development will be done in PHP using mySQL, and scripting for integration with
bioinformatics software.

Reference: MammoSapiens: eResearch of the lactation program. Building online
facilities for collaborative molecular and evolutionary analysis of lactation and
other biological systems from gene sequences and gene expression data. Kevin
R Nicholas, Amit Kumar, Yvan Strahm, David Powell, Torsten Seemann, Kerry A.
Daly, Amelia Brennan, Karensa Menzies, Julie Sharp, Matthew Digby and
Christophe Lefévre (2008). In: eResearch Australasia 2008, Melbourne,
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2) Analysis of gene expression data microarrays related to lactation in a
number of mammalian species ( platypus, echidna, wallaby, seal, cow,
human...).

A large library of gene expression data is being collected for a number of
mammalian species. The project is to pursue global analysis, including
comparative analysis of different species combining gene expression and
genome sequence, and develop online data mining interface of this data (in
association with other projects).
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3) Combinatorial algorithm for comparative genome sequence analysis

The project is to develop combinatorial analysis algorithm and sequence analysis
applications for the identification of sequence conservation in many species and
its visualisation in the context of sequence annotation.

This will be based on previous work describing combinatorial algorithm for
sequence analysis. Applications will be implemented and used to analyse
mammalian genomes evolution and function, in particular genomic regions
encoding milk protein genes.
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4) Network Biology of the lactation system

The accumulation of information about biological networks in the last years has
enable an approach where biological network can be integrated and mined to
infer functional relationships.

Such approaches will be developed and used to analyse functional relationships
in the lactation system.

Networks may be obtained from available data (protein interaction, metabolic
pathways) or constructed from literature or other analysis.

5) The visible mammary epithelial cell
This project will construct a virtual model of the mammary epithelial cell and
attempt to simulate its regulation during lactation.

6) PhD projects on offer at the Australian Animal
Health Laboratory, CSIRO Livestock Industries,
Geelong

Project number: G9 Mining the chicken genome. See http://www.csiro.qov.au/files/files/p9uu.pdf

This project aims to extract valuable information from the chicken genome. The goal will be to develop
databases and search and analysis tools to address new research areas. For example automated gene
feature extraction tools will be developed to allow the identification and cataloguing of 5’ and 3’ untranslated
regions as well us upstream promoter regions. These databases will be used in the meta-analysis of various
messenger RNA (mRNA) and microRNA (miRNA) expression data sets to identify possible miRNA/mRNA
regulatory interactions and co-ordinately expressed gene sets. Such analysis may allow the refinement of
miRNA target prediction models. The overall goal is to contribute to our understanding of the regulatory
mechanisms involved in controlling gene expression in the chicken.

For more information contact: Dr Robert Moore (Rob.Moore@csiro.au ), phone + 61 3 5227 5760 or Dr
Christophe Lefevre (Christophe.Lefevre@deakin.edu.au), phone + 61 3 5227 2037.
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