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Comparison of the Olfactory and Gustatory receptor gene families



  

METHODS

Dmel-ORs and GRs 12 Drosophila genomes
tBLASTn (aa/nt)

GeneWise + manual curation

Verification of orthology: reciprocal BLAST, phylogeny, Inparanoid

Test the orthologues genes for positive selection: PAML
b) rates of Ka (amino acid mutations) and Ks (mutations do 

not lead to amino acid change)
c) ω= Ka/Ks – indicate selective constrains on gene
d) ω < 1 – purifying selection against Ka; ω > 1 – positive 

selection for Ka (adaptive evolution)

Statistical tests: standard regression, t-tests, the general linear model 

Phylogenetical correction of the statistical tests with CONTINUOUS1.0d13



  McBride PNAS 2007 

D. sechellia is losing Or and Gr nearly 10 times faster than generalist 
D. simulans (this trend is also significant for 190 randomly selected genes – Table1)

Host Specialization!

D. sechellia intact receptors have fixed amino acid replacement mutations 
at a higher rate relative to silent mutations than have their D. simulans orthologs 
(this trend is also significant for 190 randomly selected genes).



  McBride & Arguello Genetics 2007

Rapid OR loss is not a general characteristic of host specialization in flies, but 2 
specialist species lost bitter GRs at faster rate than generalist species.

Specialist lineages have higher Ka/Ks rates in ORs and GRs, but it is also a genome 
wide phenomena. 

D. simulans

D. sechellia

D. melanogaster

D. yakuba

D. erecta
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Evolution of the ORs and GRs in 12 Drosophila species



  

The sizes of GR/OR repertoires in 
Drosophila 

(r = 0.664, P = 0.019)



  

The Proportion Of Pseudogenes

The proportion of pseudogenes classified by species and receptor type shows that 
the proportion of pseudogenes varies significantly among species [P < 

0.001]. 

specialist

endemic



  

Predictors of gene family size

The proportion of pseudogenized loci across 
both families  did not differ between the 
specialist vs. generalist species 
(t = 0.30, d.f. = 3, P = 0.78). 

The proportion of pseudogenized loci did differ 
between island vs. mainland species (t = 3.75, 

d.f. = 3, P = 0.033, mean 0.07 and 0.15 for 
mainland and island species, respectively).



  

The Proportion Of Duplicated Loci

The proportion of duplicated loci varies significantly between 
species 

[P < 0.001]. 

specialist

endemic



  

The Proportion Of Duplicated Loci vs. Genomes Size

specialist



  

Selection analysis: 

 

ω was smaller for 
1) OR than GR loci (P < 
0.001) 

2) singletons than 
duplicated loci 

(P < 0.001)  

There was a slight 
interaction so that ω was 
weakest for duplicated GR 
loci.

ω<1, purifying selection 

ω = Ka/Ks



  

Conclusions
1. Or/Gr gene families evolve through gene duplication, pseudogenization, gene loss.

2. The best predictor of the extent of gene  duplication is total genome size.

3. Genes which are prone to duplication show evidence of relaxed constraints, which

will facilitate evolutionary divergence in receptor function between these loci.

4. We find a significant effect of endemism rather than specialization on the

proportion of pseudogenes.

http://images.google.com/imgres?imgurl=http://www.news.wisc.edu/newsphotos/images/fruit_fly_research03_6801.JPG&imgrefurl=http://www.news.wisc.edu/newsphotos/gompel.html&h=1200&w=1800&sz=1438&hl=en&start=1&tbnid=fKXikxDBP-SwEM:&tbnh=100&tbnw=150&prev=/images?q=fruit+fly&gbv=2&hl=en


  

OUR GROUP:

M.Ritchi
e

D.Barker W.JordanR.Butlin
J. Lu
D. Wengraff

J. NielsenA.Gardiner

http://www.petraea.shef.ac.uk/script/get_portrait.php?user_name=bo1rkb
http://images.google.com/imgres?imgurl=http://www.uea.ac.uk/env/solas/images/nerc.jpg&imgrefurl=http://www.uea.ac.uk/env/solas/science/costdata/cost.html&h=236&w=741&sz=24&hl=en&start=1&um=1&tbnid=9aHCYu6yY0C7MM:&tbnh=45&tbnw=141&prev=/images?q=NERC&um=1&hl=en&rls=SUNA,SUNA:2006-04,SUNA:en&sa=N

	CHEMOPERCEPTION IN THE FRUIT FLY    THE GENOME’S STORY
	PowerPoint Presentation
	Slide 3
	Slide 4
	Slide 5
	METHODS
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Predictors of gene family size
	Slide 13
	Slide 14
	Slide 15
	Conclusions
	Slide 17

