Biomolecular Systems Research Program
The proposed work has two main objectives:

* To design, built, deploy and test bioinformatics
environment needed for solving NASA-specific biology
problems. This environment will consist of tools, databases
and knowledge management system suited for NASA goals
in space genetics, fundamental biology and astrobiology. It
will provide a unified, integrated platform for NASA
scientists and their collaborators to share data,
information and analyses and, by doing so, greatly improve
the capabilities for interdisciplinary, collaborative
research.

* To enhance the capabilities of the environment by adapting
to the needs of bioinformatics several sophisticated tools,
originally developed at NASA to support other research
areas, and by integrating bioinformatics capabilities with
massively parallel computational environment at NASA-
Ames.

Development of NASA-Specific Bioinformatics Environment
Andrew Pohorille, NASA-ARC

a. We will develop or extend NASA-specific algorithms, such as bayesian
classification, and pattern recognition to problems of expression analysis.

b. We will compile a database of genomic, structural and expression data
specific to the needs of NASA researchers, and develop an integrated
knowledge management platform, which will allow scientists to collaborate
and access these data. Such tools currently do not exist in the public domain,
and are in an early developmental stage in industry.

c. U will create a novel, interactive, collaborative interface between
bioinformatics tools and 3D parallel graphics.

We also expect a combination of experimental results and the newly
developed and applied tools of bioinformatics will lead to significant
advances in the understanding of how microgravity affects physiology and
improved understanding of fundamental processes required for life.

Innovative Claims/NASA Significance

The proposed research will have applications to virtually

every NASA biology program that involves genomics and

proteomics studies. Examples of such studies are:

1. Flight and ground based experiments on the response
of organisms to conditions in space,

2. Reconstruction of evolutionary history of organisms
from genomic data,

3. Examination of ecological coexistence of
microorganisms,

4. Comparison between organisms living in ambient and
extreme conditions in order to determine limits of
life.

Del i verabl es at the end of the fir st year will consist of a working

bi oi nformati cs infrastructure, accessible to users through a web-

i nterface. Prograns to perf ormhonol ogy s earch, mul tiple alignnent,
nmoti f search and analy si s, Hi dden Markov Model s, sequence edit i ng and
utility tools, and database access will be provi ded. Software and data
will be inpl emexted on an 8-16 node Li nux cluster. Aretrieval and
storage nmechanismwill bei n place to update autonmatically data from
publicservers. The initial version of the interface with the

visualiz ation s oftware will be depl oyed.

Del i verabl es at the end of the second year will| consist of autonated
processes to performanalysis onuser data andwill be interfaced to a
rel ational database system. The cl usterin g of protei ndatabases and
subsequent HWM construction, and protein annotation wl | be conpl eted
and the clusters/nodels wil | be validated. Infornation will be

i ncorporated in to a rel atio nal database and will be avail abl e onli ne.
The nodel s will be avail able to hel p annotate unknown s equences from
organi sns of interest to NASA and as at ool for researchers. In

addi ti on, the e val uati on of current nethods for expression analysis will
be performed, and the appli cabilit y of NASA-specific tools to this
problemwi || be eval uated.

Del i verabl es at the end of the project will consists of an integrated

i nformati cs pla tform accessibl et hrough aweb i nterface, whic h will
house all data fromsequence analy sis, mcroarr ay, and structural data.
The platformwill be fully integrated wit h Ares' hi gh performace
conputin g facil ities and col | aborative, i nteractive 3D visuali zati on
environnent. It will allowusers t o input datai nto the database, and to
nodi fy and share data between users. We will als o devel op new techniq ues
and databases ainmed at understandi ng the effects of microgravity on
livingorgani sns andi denti fyinggenes in a | arge nunber of novel

organi sns (for eco-genomics).
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