PAML Analysis
Enard et al. „Molecular evolution of FOXP2, a gene involved in speech and language“

We assumed the tree topology ((((human, chimpanzee), gorilla) ,orangutan), rhesus) and estimated branch lengths and the transition/transversion ratio from the data by maximum-likelihood (Table 1-1). We then applied a likelihood ratio test to measure if the model with a human-specific rate is significantly more likely than a model where all branches have the same rate of replacement over silent changes. This was significant (p<0.001) whereas a model with different rates on all branches was not better than the model with a human-specific rate (Table 1-2). No other branch showed a significantly different rate, including the orangutan branch. Therefore the null hypothesis of equal rates is rejected and the most parsimonious hypothesis of a human specific rate assumed. The results did not change, if we used a tree topology grouping humans and gorillas (Table 2-1 and 2-2).

Table 1-1 Log Likelihood Values and Parameter Estimates under Different Models


Model
p
l

H
C
G
O

A. One ratio: H = C = G = O
9
-3061.99
3.220
0.051
0.051
0.051
0.051

B. Two ratio: H, C = G = O
10
-3056.83
3.281
89.000
0.017
0.017
0.017

C. Two ratio:  O, H = C = G
10
-3061.42
3.224
0.037
0.037
0.037
0.188

D. Free ratio
15
-3054.64
3.237
89.000
0.001
0.001
0.193


A topology [ (((human,chimp),gorulla),orang,rhesus) ] is used.

p; number of parameters.

l; log likelihood value.

; transition/transversion rate ratio.

H; dN/dS for HC-human branch.

C; dN/dS for HC-chimp. branch.

G; dN/dS for HCG-gorilla branch.

O; dN/dS for HCGO-orang branch.

Table 1-2 Likelihood Ratio Statistics (2l) for Testing Hypotheses

Null Hypothesis
Alternative hypothesis
Models
2
d.f.
P
H = C = G = O
free
A vs. D
14.690
6
0.023*
H = C = G = O
H, C = G = O
A vs. B
10.325
1
0.001**
H, C = G = O
free
B vs. D
4.365
5
0.498

H = C = G = O
O, H = C = G
A vs. C
1.140
1
0.286
A topology [ (((human,chimp),gorulla),orang,rhesus) ] is used.

* Significant (P < 5%).

** Extremely significant (P < 1%).

Table 2-1 Log Likelihood Values and Parameter Estimates under Different Models


Model
p
l

H
C
G
O

A. One ratio: H = C = G = O
9
-3060.92
4.068
0.055
0.055
0.055
0.055

B. Two ratio: H, C = G = O
10
-3055.84
4.087
89.000
0.018
0.018
0.018

C. Free ratio
15
-3053.85
4.113
89.000
0.001
0.001
0.160


A topology [ (((human,gorilla),chimp),orang,rhesus) ] is used.

p; number of parameters.

l; log likelihood value.

; transition/transversion rate ratio.

H; dN/dS for HG-human branch.

C; dN/dS for HCG-chimp branch.

G; dN/dS for HG-gorilla branch.

O; dN/dS for HCGO-orang branch.

Table 2-2 Likelihood Ratio Statistics (2l) for Testing Hypotheses

Null Hypothesis
Alternative hypothesis
Models
2
d.f.
P
H = C = G = O
free
A and C
14.132
6
0.028*
H = C = G = O
H, C = G = O
A and B
10.163
1
0.001**
H, C = G = O
free
B and C
3.969
5
0.554
A topology [ (((human,gorilla),chimp),orang,rhesus) ] is used.

* Significant (P < 5%).

** Extremely significant (P < 1%).

