
www.academicjournals.com









100
90
80
70
60
50
40
30
20
10

0

R
el

at
iv

e 
fr

eq
ue

nc
y

CAI = 0.65

0      150     300     450    600    750     900    1050   1200
Relative position of codes

100
90
80
70
60
50
40
30
20
10

0

R
el

at
iv

e 
fr

eq
ue

nc
y

0        150      300       450     600      750      900     1050

CAI = 0.68

Relative position of codes

R
el

at
iv

e 
fr

eq
ue

nc
y

CAI = 0.66

0     100     200   300    400    500    600  700    800    900
Relative position of codes

0        150      300       450     600      750      900     1050

R
el

at
iv

e 
fr

eq
ue

nc
y

100
90
80
70
60
50
40
30
20
10

0

CAI = 0.88

Relative position of codes

(a)

Relative position of codons

0     100     200   300    400    500    600  700    800    900

R
el

at
iv

e 
fr

eq
ue

nc
y

CAI = 0.88

Relative position of codes

(b)

R
el

at
iv

e 
fr

eq
ue

nc
y

100
90
80
70
60
50
40
30
20
10

0

CAI = 0.87

0      150     300     450     600     750     900    1050   1200
Relative position of codes

(c)

100
90
80
70
60
50
40
30
20
10

0

100
90
80
70
60
50
40
30
20
10

0



Asian J. Anim. Vet. Adv., 8 (5): 723-731, 2013

727

Table 1: Results for restriction enzymes and CIS-acting elements and removed repeat sequences

Optimization content Gene Before optimization After optimization

E.coli RBS(AGGAGG) PDHA 2 0

PDHB 0 0

PDHC 0 0

PolyA (AAAAAAA) PDHA 1 0

PDHB 2 0

PDHC 0 0

Max direct repeat PDHA Size:11, Distance:834,Frequency:2 Size:10, Distance:111, Frequency:2

PDHB Size:11, Distance:336, Frequency:2 Size:13, Distance:336, Frequency:2

PDHC Size:11, Distance:399,Frequency:2 Size:10, Distance:765,Frequency:2

Max inverted repeat PDHA Size: 10, Tm: 11.5, Start Positions: 458, 163 Size:11, Tm:38.4, Start Positions: 639, 70

PDHB None None

PDHC Size: 11, Tm: 17.7, Start Positions: 910, 858 None

Max dyad repeat PDHA Size: 10, Tm: 19.3, Start Positions: 722, 844 None

PDHB None None

PDHC Size: 10, Tm: 15.6, Start positions: 599,1041 None

Fig. 2(a-c): Percentage distribution of codons in computed codon quality groups, (a) PDHA, (b)
PDHB and (c) PDHC after (left) and before (right) optimization, A value of 100 was set
for the codon with the highest usage frequency for a given amino acid in the desired
expression organism
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