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Molecular Characterization and Evolution of
Ctenopharyngodon idella CNBP
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Abstract: The open reading frame of cellular nucleic acid binding protein ( CNBP) was cloned from Grass Cap
( Ctenop haryngodon idella) ¢DNA library. The coding region encodes a 163 amino acid polypeptide with the highly
conserved general structural organization of seven CCHC zinc finger domains, nuclear located signal and a RGG box
which was highly conserved n fish. Compared with human and other vertebrates, the fifth glycine residue at the thid
zine finger domain was substituted with histidine and 6— 14 amino acid residues were absent between the fist and the
second zinc finger in the Grass Carp CNBP. Nevertheless, the grass cap C(NBP was not in the positive Darwin
selection (@ K1) by adaptive evolution analysis. Therefore, new function was not generated by structural difference of
CNBP. These indicated that CNBP was in the neural selection.
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Fig. 1 Nucleotide sequence and deduced amino add sequence of Grass Carp QVBP
7 CCHC s RGG

Underlines denote seven CCHC zine finger domains, broken underline denote RGG box, and nuclear localiza on signal denoted by real lne frames.
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Fig. 2 The homology of CNBP
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MmCNBP, BtCNBP, GgCNBP, DiCNBP, CiCNBP and CagCNBP represent CNBP from Xengus laevis (NP_ 001084082) , Homo sapiens ( NP_ 003409) ,
Rattus navegicus ( BAAOS12), Mus musculus (AAH58723) , Bos Tawrus (NP~ 001029396) , Gallus gallus (NP_ 990238), Danio rerio (AAO73520),
Cienopharyngodon idella (EUT09746), Carassius auratus gibdio (AAW 82446), respectively.
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The species and GenBarnk accession numbers of comresponding
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. . . CCHC CNBP o
alpha variant 1{ AAY89856) , Homo sapiens CNBP beta variant 1
(AAY967540) , Homo sapiens CNBP beta variant 2( AAY9%6755) 1 2 18~ 34
Xenopus tropicalis CNBF" ( AAI22021), Bffo arenaljum CNBP , 27 , CNBP
( AAD33937), respectively. Other species see fig 2. The
numerals on branches the support rate of bootstrap 1 000 times, DNA Aaron 5 6
indicate the difference degrees. 15~ 18 bp
1 CNBP
Table 1 Estimates of parameters in CNBP by positive selective test
Model P InL(1) 2A1 Estimates of paraneters Positively seleded sites
MO 1 - 19542690 12.261 §& w=0.022
= 0.58 7, =0.142 7, =0.267 6
M3 5 - 1948138 1 Fo . h
o=0.028, ©=0032 ©=0032
M7 2 - 198.1726 0.023 2 p=0.1909, ¢=3.8311
po=1.0000, p=0.3687, ¢= 118193
M8 4 - 1948.1610 2200000, o= 1.0000
P s InL(1) ;200 MRMO  M7&M8 L (1) 3
iPo i ip g M7 M8 B B(p.q) ;O

P is the number of freedom parameters in the model; hL (/) & the log likelihood; 2A7 is twice the log likelhood difference ( M3&MO,
M7&MS) ; * : significant at 5% level; p , and p, ndicaed the proportion of sites under selective constraint and under positive selection, respectively;
Parameters p and ¢ for the beta digribution B( p, ¢) are given under M7 and M8; @ indicated the parametes of positively selected sites.
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