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The codon optimization of ®-3 and w-6 fatty desaturase genes in Glycine max
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Abstract : Docosahexaenoic acid ( DHA) and Eicosapentaenoic acid ( EPA) are of significance to prevent the
cardiovascular diseases and cancers. ®-3 fatty desaturases and -6 fatty desaturases are two key enzymes in the
biosynthetic pathway of polyunsaturated fatty acid. Because of the lack of the genes of these two enzymes, the
mammals cannot synthesize PUFAs spontaneously. To gain the transgenic animals which can produce these PUFAs,
this study plans to transfer the two genes into mammals’ bodies. However, the codon usage biases are different
between different species, which can significantly affect the expression level of the target genes in hosts. To solve
this problem and improve the expression level, two optimization methods, Jcat online optimization software and
manual codon replacement are applied at the same time to optimize w-3 fatty desaturase gene and -6 fatty
desaturase gene of Glycine max and the best method will be used in the further experiments. At last, this study has
predicted the RNA second structures and CAI, CBI, Nc and GC% of the two optimization results and the analysis
shows that the manual optimization is better to improve the expression level.
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Table 1 The codon usage comparison in target genes and human

Amino acid Codon Human EF632325 143920 Amino acid Codon Human EF632325 143920
GCC 27.7 0.44 1 CccC 19.8 0.74 0.52
GCU 18.4 1.56 1 CCU 17.5 2.22 1.39
! GCG 15.8 0.44 0.17 ' CCA 16.9 0.15 2.09
GCA 7.4 1.56 1.83 CCG 6.9 0.89 0
uGC 12.6 1 1.2 CAG 34.2 0.55 0.5
¢ uGU 10.6 1 0.8 © CAA 12.3 1.45 1.5
GAC 25.1 1 0.67 AGA 12.2 4.13 1.88
P GAU 21.8 1 1.33 AGG 12 0.38 1.5
GAG 39.6 1.11 1.08 CGG 11.4 0 0
" GAA 29 0.89 0.92 f CGC 10.4 0.38 1.13
uuc 20.3 0.7 0.86 CGA 6.2 0.38 0
’ uuu 17 1.3 1.14 CGU 4.5 0.75 1.5
GGC 22.2 1.14 0.36 AGC 19.5 1.6 0.69
GGA 16.5 2.1 0.73 ucc 17.7 0.4 1.85
¢ GGG 16.5 0 0.91 Ucu 15.2 1.2 1.62
GGU 10.8 0.76 2 > UCA 12.2 1.4 1.62
CAC 15.1 1 1.14 AGU 12.1 1.2 0.23
. CAU 10.9 1 0.86 ucG 4.4 0.2 0
AUC 20.8 0.67 0.75 ACC 18.9 0.75 0.8
I AUU 16 1.67 1.31 ACA 15.1 1.75 1.92
AUA 7.5 0.67 0.94 ! ACU 13.1 1.5 1.28
AAG 31.9 1.38 1.3 ACG 6.1 0 0
: AAA 24.4 0.63 0.7 GUG 28.1 1.45 1.7
CuG 39.6 1.12 0.84 GUC 14.5 0.36 0.61
cuc 19.6 1.67 1.95 v GUU 11 1.82 1.7
CUU 13.2 1.12 1.26 GUA 7.1 0.36 0
- uuG 12.9 0.84 1.12 W UGG 13.2 1 1
UUA 7.7 0.7 0.42 UAC 15.3 0.73 0.93
CUA 7.2 0.56 0.42 ' UAU 12.2 1.27 1.07
M AUG 22 1 1 UGA 1.6 3 3
AAC 19.1 0.55 1.6 STOP UAA 1 0 0
A AAU 17 1.45 0.4 UAG 0.8 0 0
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