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Flightlessness occurs often
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Flightless rails:

Have shorter wings
Are generally bigger
Produce less eggs
Expend less energy
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PAML: Codem|

esignate 1 or more
v/ ds ratios (w) over
the tree

C
C

* calculate log likelihood
for the different trees

e are they significantly
different?



MtDNA selection relaxation

Significance level Gene
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| OXIDATIVE PHOSPHORVLATION |
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Ancient DNA

* Gallirallus modestus
* Gallirallus dieffenbachi
* Porphyrio mantelli



Future directions

* Isd,/d. a useful measure —how informative is
it?

 What is happening with the nuclear-coded
genes?

* More flightless species:
Ancient DNA
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AA changes on branches

1+20

3+4+5+6+7+8+9+10+11R =
3+4+5+6+70
I ND1E
3+4+5+60) — i
3+4+50 l— ND2E
4450 ND3B
8+9+10+11R NDA4LR
10+11R@ —

NDA4E
8+91
ND5(

Porphyrio_hochstetteri®

Porphyrio_porphyrioll _ ND6B

Coturnicops_exquisitus Coll

Rallina_eurizonoides

Coll@
Lewinia_muelleri®
- ) I ColllB
Gallirallus_australis@
Gallirallus_okinawael2 e cytbm

17 20 32| 4el 56| 6| 78] 87 on 108119126130 148 158 1601170 187 198 208

Gallirallus_philippensisl ATP8E
Eulabeornis_castaneoventris@ ATPEE
Fulica_atra@

Gallinula_chloropus

o 20@ 403 60 80a 1003 1208 1408 1603 180@ 200




AA changes on branches, adjusted for
branch length

=
& 1420 |

=

3 3+4+5+6+7+8+9+10+110 ! [

.

3 3+4+5+6+70

=

5 3+4+5+60 ND1d
=

S 3+4450 i o ND2@
©

g 4450 i ND3@E
3 8+9+10+113 i |

= NDALR
3 10+11@

= NDA4B
— 8+90 [

=

= Porphyrio_hochstetteri@ ND5E
S Porphyrio_porphyrio ih T ND6R
=

Coturnicops_exquisitus |« Coll

® Rallina_eurizonoides? Collz

~ Lewinia_muelleri® T Colll@
Gallirallus_australis® =T cvtbi
ytbE

n Gallirallus_okinawael

: — : ATP8E
< Gallirallus_philippensis@ 1]

& ATP6R
Eulabeornis_castaneoventris@ [ \

.

~N Fulica_atraf@ [

.

— Gallinula_chloropus@

oa 2000m 4000 6000 8000 10000 12000 14000 16000




Amino acid changes,
adjusted for branch and
gene length




Nuclear genes
* AmiGO gene ontology database

e 79 genes associated with limb development in
chicken
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Predicted number of reads...

Gallirallus modestus 4.2 million
Gallirallus dieffenbachi 16 million
Capellirallus karamu 5.5 million
Porphyrio mantelli 18 million
Fulica prisca 5.7 million
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f \
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Rallus philippensis 2+3,5,# “{

°
R Banded rail

Rallus aquaticus aguaticus 11 {

Gallirallus australis 2+3 \
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Rallina castaneiceps 12 “{-
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