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j Summary

PROBLEM in bioinformatics: enabling use of large
biology data analyses on shared
cyberinfrastructure.

SOLUTION: Parallelize data access rather than
applications for effective Grid use of existing and
new biology analyses.

RESULTS: New insect and crustacean genomes
have been analyzed on TeraGrid to assess data
grid methods in genome informatics. Rapid Grid
analyses have facilitated rapid biology discoveries
In these genomes.
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1 New Fly, wFlea genomes

Biologists Need rapid access: to new genomes
for Daphnia pulex and twelve Drosophila

Find the Genes: Compare to 9 proteomes: fly,
worm, mouse, yeast, human, ...

Generic Model Organism Database (GMOD) tools
organize TeraGrid results for public :

genome maps (GBrowse), web BLAST, data mining
(BioMart), genome summaries

wfleabase.org (Daphnia), insects.euGenes.org

(Drosophila)
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N Proteome Annotations
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TeraGrid usage steps

Step

Notes

Preparation

One time

1. Obtain TeraGrid account

Via web http://www.teragrid.org/userinfo/

2. Establish certificates

Grid-security entries; test proxy; local workstation
certificate

3. Locate biology software

Find and compile parallel applications

Processing

Per analysis

4. Locate and prepare data

partition, shred & randomize

5. Transfer data to TeraGrid

FTP, secure-shell, other

6. Configure and run analysis

Globus run scripts, attention to errors, queuing

7. Return and collate results

Post-process to combine results from nodes; e.g. to-
GFF for map view of genome blast.




j Data grid methods

@virtualdata= biodirectory("find protein coding
sequences for Drosophila species"),

@realdata= biodirectory("get locators for @virtualdata
split n ways"), for n compute nodes

for1 (1.. n) { copy(realdata[1], gridcpu[1]);
results[1]= runapp(gridcpu[1]) }
result_table = collate( @results );

These steps will work for gene finders, homology
comparison, multiple alignment tools, and phylogenetic

comparison.
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BioMart Filter +-l

WrleaSasa BLAST BioMart Genomics Maps

m START &,2 _FELTER
- b|o:::2mart
‘beck o> | g WEETI
DATASET 1 Summaw
FILTER by FEATURE: b start
— Dataset:
[~ Feature Type(s) Gene prediction SNAP.fly . .

Gene prediction SNAP .generic @ Daphnia_pulex
Match Daphnia EST (B) FEEIIF Eoires Torgr

Match Daphnia microsat.

Match Daphnia genetic markers » b filter
. Chromosome:
FiL TER GENOME REGION: scafioid_2 4u
» Has Gene prediction
[+ Chromosome * SNAP. fly: Only
Chromosome scaffold_1 5M " Has Match Daphnia
scaffold 2 4M m EST, Has Match
scaffold_3 4M » Daphnia microsat..
scaffold_5 3M _ Has Match Daphnia
scaffold_4 3M v genetic markers, :
Region Start == Excluded
Region End == (51 JE8TERNer AR S e
Chrom. Size == - output
Chrom. Size <= () Mot gl daiipiee of

FILTER REGIONS WITH FEATURES: (inciude excludea)

[+ [Has Gene prediction SNAP. fly A
Has Gene prediction SNAP.generic @ & onl
Has Match Daphnia EST v
Has Match Daphnia microsat. ; " Excluded
Has Match Daphnia genetic markers |

FILTER REGIONS WITH FEATURES: finciude exciude)

[+ |Has Gene prediction SNAP . fly i
Has Gene prediction SNAP.generic m < onl
Has Match Daphnia EST Y
Has Match Daphnia microsat. % Excluded
Has Match Daphnia genetic markers




New gene evidence

DroSpeGe About BLAST BioMart

Drosophila yakuba chromosomes 2005-12
See also Overview of Muller Elements and Synteny in Drosophila Genomes

Showing 5.48 kbp from chr3R, positions 25,151,455 to 25,156,934

Instructions:
[Hide banner] [Bookmark this] [Link to Image] [Help]

EE Search
Y Dverview

Bl Details

—t—— —— e ot
23152k 23104k, 20155k 23156k
Fruitfly protein Independent gene

Fruitfly protein pred ictions

CG13323_od
—

Gnonon: HCBI_GHO

— e oL
GeneHapper: PACH_GHF New gene, ?
experimental data

Oxford pipeline: 0XFD_GFI _/

GeneHapper: EISE_CGH
GE EISE_CGM_ 1ﬂ1146?4

SHAF: DGIL_SHFP
GE_DGIL_SWP_Z31Z6657

protein_natch /

Eakuba_ﬁchZE




Possible gene gain/loss

GO_Process gene match counts x Species association
G0 Gene Aszociations: Fruitfly [ver=doc)

dmel dsim dsec dyak dere dana dper dpse  dwil dmoj  dvir dgri

amino acid and derivative metabolism — | = = _

biolagical process unknown - - - - - -
R = I = m .y

catabolism — — — - — = = - — = —

cell cycle — — —_ == = = = — - — —_— ==

cell death - —- [ = — - — = = - - =

toskeleton onganization and biogenesis = _— = - —_— — —_— = —_ — S —
electron transport = — — — — — — — —
iontranspart. — 0 - - o m =Em — [
lipid meatabolism == =




j Thanks to these folks

IU and national TeraGrid group for the
CPUs

NIH for Fruitfly genomes; JGI and DGC for
Daphnia genome

GMOD project developers for the tools

'@llwl GM: ® {))



0
M
@



j Genome Annotations

Gene Homology

Nine well-annotated proteomes: Yeast, Worm,
Mosquito, Fruitfly, Bee, Zebrafish, Mouse, Human,
Arabidopsis

BLAST the 13+ genomes at TeraGrid.org
Gene Predictions

SNAP - good ab-initio predictor, best finding
new Dros. Reproductive genes.

Collate to Gene Finding Format for map
views, BioMart, sharing
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BioMart Output H

wFleaBase BLAST BioMart Genomics Maps

Ty

START K, & FILTER E, 8 OUTPUT |
|_new | . B export | Dm:::ﬁmar{'
A N o B e
- Summary
Select the Aftribute Page
- start
| FEATURE TABLE -l Dataset:
Daphnia_pulex
FEATURE TABLE (1) FEERRE Sairas Tofy
Commaon Features
[~ Chromosome ~ Source Ll
. Feature type:
[~ Biotype [v Start gene_SNAPTly,
v End v Strand * match_tblastn_ensDR,
v Score [ ID match_tblastn_mﬂdDM
Chromosome:
v :2:2& v g?:;?fmtributes : seafloll_2 M
I~ ~ » Has Gene prediction
* SNAP. fly: Only
Select the output format: Has Match Daphnia
: X EST. Has Match
& HTML ¢ Text, fixed width Daphnia microsat.,
¢ Text, comma separated ¢ Text, tab separated . Has Match Daphnia
T MS Excel genetlc markers, :
Excluded
File compression: (1) FRESrniias adas Sifees
& None ~ gzip (.gz) » output
* FEATURE TABLE
Enter a name for this result set: () PR5Resuhs d Cupi
Name: Idaph—genepred—nne&t
Enter a value to open results in new window (REQUIRES POP-UP
UNBLOCKIMNG), or to provide a name for file download.




Alternate splicing evidence

DroSpeGe About BLAST BioMart

Drosophila virilis scaffolds 2006-02 =g
See also Overview of Muller Elements and Synteny in Drosophila Genomes

Showing 40 kbp from scaffold 12855, positions 5,592,647 to 5,632,646

Instructions:

[Hide banner] [Bookmark this] [Link to Image] [Help]
Search

Overview

Details

L 1 L 1 1 1 1 1 1 1 1 1 1 1 |
SEO0k, SEZ0K, SE30H

Fruitfly protein
CG31116 Lke TCG17342)
b— B e Y 1

CG17542_G1
P

EGSiilE_Gl
(-~

Alternate splicing &/or CGIL116_55

tandem duplication of COITIG G2 Py
CG3llile_353

same gene
CG31116_54

—
555284_04

e

Gnononi HCBI_GHO
himm3NI305 hmm303567 himm 303529 himm30do91
———+* I =

Genenapper: PACH_GHF
CG31116-RD CGL7342-REB
o ——— i e  S— | s |
CGI1116-RA CGL7342-PA
<R

CG31116-RC
SHAP: DGIL_SHP
GJ_DGIL_SNP_28306633 GJ_DGIL_SHP_23906635
o 1

GJ_OGIL_SHP_2390663d4 GJ_DGIL_SMP_Z8906636 G.J_DOGIL_SNP_28906539

| i e o R TRy i | ] [ = 3
GJ_OGIL_SNP_Z2890686837 GJ_OGIL_SNP_ 25906641 GJ_OGIL_SMP_z3ofe"
B—H Tt Y e T

GJ_DGIL_SHP_ 25906635 EL_DGIL_SNP_2890664G GJ_DGIL_SHP_283066d42
i[5 1) i— gy ] =7 = iR




Phylogeny from Gene Sim.

O melanogaster-gana similariy raae; va; Fitchiglobal

dpulex

agam

calegans
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