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Table 1 Correlation coefficients betw een CPP and G+ C, GC3 in twenty gecies
Secies for c fecs Species fere focs
Oryza sativa Q801" " Q 805" " H ano sapiens Q 459" ° Q 444" "
Triticum aestivum Q 790" " Q791" Sus scrdf a Q391" " Q 459" *
H ordeum vulgare Q 590" " Q 670" " M usmusculus Q 428" " Q 427" "
Zeamays Q697" " Q719" " Rattus norvegicus Q271" " Q278" "
A rabidgpsis thaliana Q 249" " Q 159" D anio rerio Q292" " Q275"
B rassica napus Q 106 - Q 007 D rosgp hila melanogaster Q276" " Q333"
Glycinemax Q 146" ° Q 104" Caenorhabditis elegans - Q571" - Q532"
Pisum sativum - Q136" - Q185" " Saccharany ces cerevisiae Q 080" * Q 097" "
Lycopersicon esculentum 018 a0t | Schizosaccharamyces g g77+ Q232" "
N icotiana_tabacum - Q159" " - Q012 E scherichia coli - Q221" - 0165""
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Table 2 Comparion of codon usage betw een the translational initiation region and
translational tem ination region in twenty gecies
Transla- Transla- Transla- Transla-
Species tional tional Soecies tional tional
initiation tem ination initiation termination
region region region region
Oryza sativa 8 210 5 578 H ano sapiens 4 328 2 641
Triticum aestivum 7. 867 6 363 Sus scrdf a 4 918 4 640
H ordeum vulgare 8 167 6 585 M usmusculus 4 527 3 113
Zeamays 6 932 5 570 Rattus norvegicus 4 461 3 877
A rabidgosis thaliana 2 974 2 615 D anio rerio 2 667 4 072
B rassica napus 3 573 3 257 D rosgphila melanogaster 4 116 4 851
Glycinemax 2 858 3 353 Caenorhabditis elegans 3 627 4 275
Pisum sativum 3 774 4 639 Saccharany ces cerevisiae 3 557 4 115
Lycepersicon esculentum 4 832 4 694 oante Schizasaccharamy ces 5 211 5 412
N_icotiana tabacum 3 046 3 965 Escherichia coli 3 771 3 818
3 ' , CPP
1 4 CPP 38 80
4 ( , 1 4
) 1 CPP : ,
9(2 4 11 5), (2 8
7 1), 4 , 1,4
G+ C 6 ( CPP ( Q2 97 4
) ,6 (35 4 4)
3 20 6
Table 3 Comparison of codon usage anong six different sections in coding region in twenty ecies
Secies Section Species Section
| |
1 2 3 4 5 6 1 2 3 4 5 6
Oryza sativa 11 4634 173 3 299 7 090 3 733 4 230 H ano sapiens 6 854 4 614 4 593 6 496 4 746 4 903

Triticum aestivum
H ordeum vulgare
Zeamays
A rabidgsis thaliana
B rassica napus
Glycinemax
Pisum sativum

L ycapersicon esculentum

N icotiana tabacum

11 4984 012 3 614 6 843 3 858 4 129
11 4173 966 2 852 6 901 3 509 4 303
93903 764 3 349 6 532 3 499 3 503
7 3445 060 5 405 6 784 5 402 5 643
6 1703 838 4 894 5 911 5 066 4 943
6 5334 563 5 068 7 581 5 922 5 793
8 0645 815 6 372 7 623 6 028 G 331

75995 663 5 822 7 401 6 162 6 366
69945 380 5 483 7 131 5 933 6 249

Sus scrdf a
M usmusculus
Rattus norvegicus
D anio rerio
D rosgphila melanogaster
Caenorhabditis elegans
Saccharany ces cerevisiae
Schizosaccharany ces
pambe
Escherichia coli

6 312 3 972 4 404 6 235 4 047 4 796
6 553 4 721 4 827 G 159 4 933 5 082
8 000 4 263 3 914 7 549 4 180 4 323
5480 4 565 4 641 5 932 4 803 4 990
8 000 4 263 3 914 7 549 4 180 4 323
7 480 6 388 6 402 7 719 6 223 6 017
8 036 6 316 6 368 7 970 6 322 6 761

8 099 5865 5879 7911 5 745 5 833
9 180 3 459 3 505 9 676 4 430 4 048
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Comparative studieson synonymous codon usage bias in twenty gecies

L IU Qing-po’, FENGY ing',DONG Huf
(1D eparment & Agronany, College o A griculture and B iotechnology, Zhejiang U niversity, H angzhou, Zhejiang 310029, China;
2 Shengtongreli Corporation L imited, D ushanzi D istrict, K elanayi City,D ushanzi, X injiang 833600, China)

Abstract: A comparion of synonymous codon usage biaswasmade in twenty gecies from micro to
higher plants and animalsw hich involves six D icotyledoneae, four M onocotyledones, seven multicellular
animals, wo unicellular eukaryotes and one prokaryote (Escherichia coli). Results show ed that the codon
usage w as significantly position-dependent Every gpecies selectively used synonymous codons at different
sections in coding region, suggesting that codon usage biasw as closely related to CD S base composition
environment In a word, codon usage bias was primarily detemmined by difference anong investigated
gecies M ost gecies in this study show ed significantly stronger variation in codon usage in translational
initiation region than that in translational temination region, which suggested that codon usage in
translational initiation region wasmore mportant for increasing protein-translation efficiency or accuracy.
The contribution of G+ C content to codon usage bias was extreamely changeable in different gecies,
probably according to its base composition,w hich suggested that G+ C content in coding region w as only
one of mportant factors in shaping codon usage bias Studies on codon usage bias in the coding region of
genes could give ome clues for searching the molecular mechanisn how the gecies evolves

Key words codon usage bias position-dependence, G+ C content



