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Center for Evolutionary Functional Genomics (EFG)

Current research achievements:
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Motivation

Why analyze Drosophila genomes?

• Drosophila melanogaster is a well
studied model organism

• high homology of Drosophila
melanogaster and human (584
Drosophila genes related to human
disease a)

• 11 recently sequenced
non-melanogaster species

ahttp://superfly.ucsd.edu/
homophila/

http://superfly.ucsd.edu/homophila/
http://superfly.ucsd.edu/homophila/


Introduction Focus of my work

Outline

Introduction
What I’ve seen
Motivation

Focus of my work
Blat search for orthologous protein sequences



Introduction Focus of my work

Idea

Use the blat algorithm to search for orthologous protein
sequences in the 11 non-melanogaster species.

• Drosophila melanogaster is a well studied model organism
⇒ list of annotated protein sequences downloaded from

http://genome.ucsc.edu

• melanogaster and recently sequenced genomes
downloaded from
http://rana.lbl.gov/drosophila/caf1.html

• Drosophila melanogaster was used as reference sequence

http://genome.ucsc.edu
http://rana.lbl.gov/drosophila/caf1.html
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Workflow

Proteinsequences
D.melanogaster

. . .
MDAYALPTYFPLA...

>NP_524617.3

MGAAADAAVPGT...

>NP_326514.1

D.mojavensis
D.virilis
D.grimshawi

D.sechellia

D.melanogaster
D.ananassae

D.simulans
D.persimilis
D.yakuba
D.willistoni
D.erecta

BlatDB

D.pseudoobscura one genome all protein sequences

findOrthologous.pl

score each hit like UCSC does 

Result:

    −−>INTRA within the same genome
    −−>INTER between genome X and dmel

two best hits for each protein sequence 

output file with the best potential orthologous hit
for each genome−protein pair

b lat call −−> *.psl
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Some details

Calculation of Scores

UCSCscore =3 × (match + (repMatch >> 1))

− 3 × misMatch − qNumInsert − tNumInsert

INTRAscore =
best UCSCscore − second best UCSCscore

best UCSCscore

⇒ value close to 1 shows the uniqueness of a hit

INTERscore =
best UCSCscore current

best UCSCscore reference
⇒ value close to 1 means high similarity to reference hit

(dmel protein against dmel genome)
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The output (1)
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Conclusion:

• fraction of dmel genes matching the genomes represent
the relationship of flies (exception dsim)

• data quality: most of the dmel proteins match other
drosophila genomes with more than 80% of the sequence
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