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Correlation between Synonymous Codon Usage and the
Amino Acid Sequence Contexts

LI Wei-jiang
School of Biotechnology Wuxi University of Light Industry Wuxi 214036 China

Abstract All coding sequences in the genome of Escherichia coli were statistically investigated which turned
out that the synonymous codon usage is closely related to the amino acid sequence contexts. The influences of
the nearest neighboring amino acids are the most significant. The structural biological meaning and possible
applications of the finding were discussed.
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Tab.1 The influences of neighboring amino acids on the relative codon usage

Phe Leu 1Ile Val Ser Pro Thr Ala Tyr His GIn Asn Lys Asp Glu Cys Arg Gly
Phe - - - - - - - - - - - - - - - - - -
- .08 - .06 - - .06 .14 - - 13 - - - - - .03 .08
.05 - - - - - - - - - - - - - .09 - .03 .03
Leu - - - - - - - - - - - - - - - - - -
- - - - - - - - - - .05 - - - - - - -
- .11 - 12 .09 .06 .17 .10 .05 .04 - - - - - - .04 .07
Tle - - - - - - - - - - - - - - - - - -
- .06 - .07 - - .05 .11 - - .05 - - - - - .03 .06
.08 - - - - - .05 - - - .03 .03 - .03 - - - -
- - - - - - - - - - - - - - - - .03 -
Met - - - - - - - - - - - - - - - - - -
- - - - - - - .07 - - - - - - - - - .06
13 .10 - .11 .08 .08 - .09 - 06 - .03 - - 4 - 14 .08
03 - .03 .4 - - - - - - - - - .03 - .03 .03 -
Val - - - - - - - - - - - - - - - - - -
.03 .13 - .05 .03 - - - - - .10 - - - .03 - .07 .07
Ser - - - - - - - - - - - - - - - - - -
.03 .18 - .09 .04 .06 .07 .14 .03 .04 .03 .03 - .07 - - .04 .04
Pro - - - - - - - - - - - - - - - - - -
- - - - .07 - - - - - - - - - - - - -
.08 .06 - .05 .07 .04 .23 .06 - .03 - - - - - .03 - .06
Thr - - - - - - - - - - - - - - - - - -
- - - .03 .03 .4 .04 - - - 05 - 4 - .06 - - -
Ala - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - 0.5
.03 .09 - - - .06 - - - - .08 - - - - - - -
Tyr - - - - - - - - - - - - - - - - - -
.03 033 - .03 .03 - .08 .4 .07 .4 - .10 - .06 - - - .03
- .13 - 16 .11 13 12 17 - - - - - - - - .05 .03
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1
Tab.1 Continued The influences of neighboring amino acids on the relative codon usage
Phe Leu 1Ile Val Ser Pro Thr Ala Tyr His GIn Asn Lys Asp Glu Cys Arg Gly
Hs - - - - - — - - - - - - - - -
- - - 05 - - - - - - - - - - - - - -
.03 - - - - - - - - - - - - - .04 - - 1
Gln - - - - - - - - - - - - - - - - - -
- .03 - - - - - - - - .04 - - - - - .04 .05
.05 .13 .04 .07 .05 .10 .04 .06 .04 .04 - - .05 - .06 - - .22
Asn - - - - - - - - - - - - - - - - - -
- - - .03 .03 - - 05 - - - - - - - - - .03
- .08 - - .04 - .10 .05 - - .07 - - - -.03 .06 -
Lys - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - 0.7 - - -
- - - .04 .07 - .03 - - - .06 - .03 - - - .03 -
- - .03 .03 - - - - - - - - - - - .03 .03 -
Asp - - - - - - - - - - - - - - - - - -
- .03 - - 04 - - - - - - - - - - - - -
- 200 - .07 .07 - .06 .08 - .03 .10 - .04 - .08 - .04 .08
Glu - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - 05 - - -
.03 .16 - .03 .07 - .03 .4 - - .03 - 050 - 07 - - -
Cys - - - - - - - - - - - - - - - - - -
- .03 - - .03 4 - - - - .09 - - - - - - -
- .07 - .07 .10 .14 .25 .28 - .04 - .04 - .04 .05 - .05 .05
Tp - - - - - - - - - - - - - - - - -
- .04 .03 .03 .08 - .04 .05 - - - - - - - - .07 11
46 .04 25 32 21 .17 .29 .24 42 4 - 43 - .70 .05 .16 .20 .22
Arg - - - - - - - - - - - - - - - - - -
- - - - - - - - - - 0.5 - - - - - - -
.08 .07 - .04 - - - - - - - - .03 - 04 - - .12
Gly - - - - - - - - - - - - - - - - - -
- .04 - - - .03 .03 .06 - - - - - - - - - -
- .08 - .06 .07 .4 .04 - - .07 - - .03 - .08 - - 12




Asp Asp GAU
GAU =0.628 GAC=0.372 GAC
C Trp

GAU=0.068 GAC=0.932.
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