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Comparative analysis of codon usage of 15 fish
transferrin cDNA sequences
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Abstract: The analysis of the identity, the codon usage frequency and the codon usage preference were made to sequences of Carassius

auratus auratus serum transferrin (Tf) ¢DNA cloned in our laboratory and 14 fish Tf cDNA from reference documentation by DNAman

v4.0. The results show that the identity of Tf cDNA sequences among Cypriniformes fishes is more than 46% and the identity of Tf cD-

NA sequences among Oncorhynchus fishes is between 34% ~99% with larger variation. The higher the codon usage frequency or the

lower the codon usage preference, the more important the effect of amino acids coded by the codon to form protein space structure and

perform basic physiological functions. Furthermore, the earlier the species differentiation time on evolution, the lower the difference of

the codon usage frequency and preference and the higher by contraries. Moreover, species with near homology relationship on evolution

share the near codon usage frequency and preference index or the similar index. According to the codon usage frequency and the codon
usage preference analysis, the evolution sequence of Tf gene, viz. Cypriniformes, Melanogrammus, Oncorhynchus and Paralichthys,
were presumed.
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Tab.1 Resources of cDNA sequences of 15 species transferrins

%8 & & wrg  CONVAIDRR TEONAALS cDNA K (bp)
resources of Tf- accession number Tf-
no. species name Latin name ¢DNA sequences ¢DNA sequence ¢DNA length
1 e C. auraius A 2325
2 4 C. gibelio GenBank AF518745. 1 GI,22087582 2372
3 k) C. carpio GenBank AF457152. 1 GI.18034629 2206
4 b-¢:) C. idella GenBank AY383546. 2 GI.46277824 2387
5 Hids 0. latipes AR 21353
6 -85 M. aeglefinus GenBank AJ300650. 1 GI; 11877337 1837
7 LGN ] 0. kisutch GenBank D89084. 1 G1.:1694683 2 504
8 O KRR 0. masou GenBank D39087. 2 GI:42662205 2153
9 FAN X 0. nerka GenBank D89085. 1 GI.:5837766 2429
10 o7 84 0. mykiss GenBank D89083. 1 GI:5837758 2634
11 £ S. trutta GenBank D89091. 1 GI.5837808 2 437
12 E3 AT S. fontinalis GenBank D89089. 1 GI.5837795 2431
13 Bt St S. namaycush GenBank D89090. 1 GI.:5837801 2 421
14 H A it S. pluvius GenBank D89088. 1 GI,5837787 2437
15 Tt P. olivaceus GenBank D888OL. 1 GI:3242406 2 296
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Tab.2 Identity comparison of cDNA sequences of 15 fish transferrins

#3 no. 1 2 3 4 5 6

7

8 9 10 11 12 13 14 15

2 705

3 586 75.6

4 6.8 847 65

5 466 58.4 65 67

6 4.5 4.1 66 66 96

7 46.6 52 66 63 62 63

8 5.9 51 67 6 62 62 9
9 4711 35 33 36 32 33 34 38
10 464 42 48 S0 52 53 47 48 36
11 479 40 49 52 51 49 49 47 37 80
12 478 40 45 45 45 45 46 44 39 8 79
3 483 4 2 4 0 4 SI 0 338 M 16
14 472 43 47 52 48 48 50 49 36 71 70 68 89
15 499 36 34 33 35 32 33 34 35 33 34 35 32 33
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Tab.3 Comparative analysis of codon usage frequency and preference of 15 fish transferrin cDNA sequences

BKIE% B/FER B/MitE% BRmE% BREEDe B/NRR%o B/MitE® B K Awtk%
#"E max usage  min usage  min usage  max usage ||4%S max usage  min usage  min usage  max usage
no.  frequency  frequency  preference  preference || no.  frequency  frequency  preference preference

(%o) (%o) (%) (%) (%o0) (%) (%) (%)

1 UGC(48) CGA(1) UGG(100) CGA(2) 9 GAG(42) CGA(0) UGG(100) CGA(0)
AGA(36) UAC(1) AUG(100) UCG(4) AAG(37) CCG(0) AUG(100) CCG(0)
CAG(32) UAG(4) UAU(90) UAG(5) GCC(37) UCG(4) GAG(76) UCG(S)

2 AAA(46)  UCG(1) UGG(100) UCG(1) | 10 AAG(42)  CGG(0)  UGG(100)  CGG(O)
AUG(43)  UAG(1)  AUG(100)  CGC(2) GCC(39)  CGA(1)  AUG(100)  CGA(3)
CAG(42)  CCG(1)  UGA(69)  CGG(2) GAG(36)  CCG(1)  CAG(76)  CCG(3)

3 AUG(46) CGC(0) UGG(100) CGC(0) 11 AAG(58) CCG(0) UGG(100) CCG(0)
AAG(45) CCG(1) AUG(100) UCG(3) GAG(39) UAA(1) AUG(100) CUG(3)
CUG(39) UCG(3) UAU(73) CCG(3) CUG(38) CGA(1) UUC(74) CGA(4)

4 AAA(64) UAG(0) UGG(100) UAG(0) 12 AGG(51) CGA(0) UGG(100) CGA(0)
GAU(42) CGA(0) AUG(100) CGA(0) CUG(44) GAC(1) AUG(100) CUG(4)
GAA(30) UCG(3) AAA(69) UCG(3) CCA(41) UAG(2) UCA(80) CGC(4)

s AAG(37)  CGA(1) UGG(100) CGA(2) | 13 AAG(51)  UGA(0)  UGG(100)  UGA(0)
CAG(34)  UAA(3) AUG(100)  UCG(4) CUG(42)  CGA(0)  AUG(100)  CGA(0)
CUG(34)  UAG(3) UUC(72)  CGU(4) GCC(38)  UAG(1)  UAA(88)  ACG(2)

6 GCC(41)  UAA(0) UGG(100) UAA(0) | 14 AAG(52)  CCG(0)  UGG(100)  CCG(0)
GCU(31) UAG(0) AUG(100) UAG(0) GCC(39) CGA(0) AUG(100) CGA(0)
GAC(31) UGA(0) UAA(82) UGA(0) GAG(38) CGG(0) GAG(76) CGG(0)

7 CAA(40) UGG(1) UGG(100) UCG(2) 15  AAG(35) GGC(1) UGG(100) GGC(4)
GAA(36) GCG(1) AUG(100) GCG(3) CUG(34) CGG(4) AUG(100) CGC(6)
GGA(34) ACG(2) GAA(77) CCG(7) UGG(34) CGC(4) CAG68) CGG(6)

8  AAG(47)  UAA(0) UGG(100)  UAA(0)

GAG(42)  UGA(0) AUG(100)  UGA(0)
CCC(39)  CCG(0)  AAC(81)  CCG(0)

e AN 1 000 T RIS, R R tE 100 MR Fh s,
Note: The codon usage frequency is frequency in 1000 codons and the codon usage preference is preference in 100 codons.
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