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Abstract: Although noncoding regions play an important role in gene expression and regulation, it is difficult to de-
tect natural selection at this level. Recently, some studies use the ratio (w) between the nucleotide substitution rate in the
detected regions and the nucleotide substitution rate in neutral regions as an indicator to detect natural selection in noncod-
ing regions. However, to the noncoding regions, it’s more informative to identify those nucleotide sites under positive se-
lection. We developed a new maximum-likelihood method to detect natural selection at the nucleotide site level and
to identify those nucleotide sites that may contribute to functional divergence. This method can be applied to both coding
regions and noncoding regions. Appling this method to previous reported genes that subjected to positive selection shows

that this method is efficient to detect natural selection on nucleotide sites both in coding regions and noncoding regions.
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Tab. 2 Predicted positively selected sites in the HIV-1 envelope gene

Method of this study

Yang

Method of Yang”

Position of predicted sites

in the nucleotide sequence

Position of predicted sites

in the protein sequence

Posterior probability

Position of predicted sites

in the protein sequence

Posterior probability

83 28 0.991 624 1 28 0.992 6
107 36 0.991 472 2 31 0.982 1
198 66 0.991 110 7 66 0.992 5
203 68 0.991 400 7 68 0.9955
* See Nielsen & Yang 1998 .
3 CTGF HIV-1
Tab. 3 Testing results on the 5’UTR of the CTGF gene .
Nielsen &
P1 P2 w3 L L,
0.1226  0.3724  70.5 ~251.0027 - 271.6435 Yang 1998
4 CTGF 5'UTR
Tab. 4 Predicted positively selected sites in the 5’ UTR
of CTGF
Position of predicted sites in Posteri babilit
the nucleotide sequence osienion probabiity Akashi 1994 Ka/Ks
Nucleotide numbers from 1
upstream of start coden
4 0.973 694 9
12 0.965 945 4 Ka/Ks 1
14 0.983 540 1
34 0.9559757
38 0.951 803 4
40 0.991 830 6
55 0.974 840 9
73 0.983 540 1
74 0.976 646 7 Parsch
77 0.956 469 1 2003
90 0.968 406
112 0.965 945 4
114 0.968 406
115 0.975 347 3
117 0.976 646 7 3.2
Nielsen & Yang 1998
CT-
P <0.01 GF 5'UTR
5'UTR
3
3.1 3.3
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