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Polymorphisms of mitochondrial Cyt b gene and D-loop region in
sweetfish (Plecoglossus altivelis Temminck et Schlegel) from Zhejiang
and Fujian Provinces
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Abstract: We reported here the molecular analysis of mitochondrial genomes in sweetfish (Plecoglossus altivelis).
Thirty-one specimens were recruited from Ruian, Zhejiang Province, Ningde, Fujian Province, and Dongzhang reservoir,
Fujian Province. DNA segments spanning cyfochrome b gene and D-loop region derived from these specimens were
PCR-amplified and subsequently characterized by direct DNA sequence analysis. The resultant sequence data were com-
pared with the consensus sequence and further analyzed for proportion of each nucleotide. The average A, T, C, and G con-
tents in Cyt b gene were 19.72%, 29.71%, 32.25%, and 18.32%, respectively, while the contents of A+T and G+C were
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49.43% and 50.57%. In the D-loop region, the average A, T, C and G contents were 29.99%, 29.29%, 23.80%, and 16.92%
and the contents of A+T and G+C were 59.28% and 40.72%, respectively. There was only one variant in the Cyt b gene
belong to two haplotypes and the nucleotide diversity () was merely 0.00028. In the D-loop region, there were only 5 po-
lymorphic sites belonging to 5 haplotypes and its nucleotide diversity (z) was only 0.00199. These results showed that the
genetic diversity of P. altivelis from these regions was very low.

Keywords: Sweetfish (Plecoglossus altivelis); cytochrome b gene; D-loop region; polymorphism; haplotype
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&1 PCRYEFAASIMAFTI

DNA(mtDNA) mtDNA > Table 1 Primers used for PCR
Primer Nucleotide sequence (5’ - 3')
22F TGACTTGAAAAACCACCGT
22R TAGAATCTTAGCTTTGGGAG
25 23F TTCCTTTTCGCCTACGCCATT
23R GCTCGGGCAAGGTCCAGT
> 24F GACTCGTTACCCACCAAGCC
68 24R CTTGGGGGTGTGGCTAAAC
Cytb D-loop PCR F: ; R:
, F: Forward primer; R: Reverse primer.
) 1.2.3 PCR ¥ 3¢
1 3 PCR PCR
Ex Tag DNA ( TaKaRa ),
L1 ## : 25 mmol/L MgCl, 1.5 uL, 2.5 mmol/L

31 12 ) dNTP 2 pL, 10xEx Taq buffer(Mg®" free)2 pL, 20
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pmol/L 0.1 uL, Ex Taq(5 U/uL, TaKaRa)0.1 A D-loop 17
uL, 14 uL ddH,O PCR 194 5 , 12 5 R
min; 94 30 s, 45 s( 5 12
50 56 ), 72C 60 s, , T-C 7 ,G-A 4 ,C-G 1
35 ; 72 6 min 1 D-loop 5
1
1.2.4 75308 5 43 541 22 Cyth
«C ) Cyth AT C G4
Dnaman 3 19.72% 29.71 32.25% 1832% A+ T
GENTtle 49.43%,G+C 50.57% 4
> > 2 ,4
MEGA 3.0%! ,
DnaSP4.0 , T
(Nucleotide diversity, =) 42.63 A 22 G 3.1
(Haplotype diversity, Hd) C , 46.05
2 R2 COpeb EEFY 4 MZREBRAERME
Table 2 Nucleotide compositions of cytochrome b gene (%)
2.1 Cyth D-loop Condon A T C G
First site 22.89 23.16 26.58 27.37
GenBank Second site  19.47  42.63 2421  13.68
NC_002734 mtDNA , Third site  16.84  23.16  46.05  13.95
Cyt b D-loop Total 1972 29.71 32.25 18.32
Ishiguro 1Y Cyt b
14 404 15544 1 141 bp, 23 Cyth
D-loop 15 686 16 542 , 1 141 bp Cyt b , 3
857 bp Cyt b D-loop 31 1 2
) Cytb 312 ,
Cyt b 2 , , T-C ,
312 T-C 933 G-A (K) 0.32258,
3, (r)  0.00028,
, 312 T25 ), (Hd) 0323 Cyt b
C6 ) 933 G, 3
£33 FEINMEKcyth BEEMEBEEZ TN
Table 3 Genetic diversity of cyt b gene in the 3 populations of P. altivelis
Population Polymorphic Ste(S) . Coide differences(k)  diversity(n)  haplotypestt)  diversiny(rid)
Ruian, Zhejiang 1 0.40909 0.00036 2 0.40900
Ningde, Fujian 1 0.20000 0.00018 2 0.20000
Dongzhang resevior, Fujian 1 0.38889 0.00034 2 0.38900
Total 1 0.32258 0.00028 2 0.32300
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D-loop ,A T C G4 H2, 12 H4
29.99% 29.29% 23.80% 16.92% A , H5
+T 59.28%, G + C 40.72% 857 bp 4 D-loop
,31 5 5 , 5
5 117 149
197 243 663 4 A-G  1.70323, ()  0.00199,
, T-C (Hd) 0.81075 D-loop
1 HI H3 3 5
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Fig.1 Sequence divergence of the D-loop region sequence between Japanese and Chinese P. altivelis
H1, H2, H3, H4, and HS stand for different haplotypes of P. altivelis from Zhejiang and Fujian Provinces.

HS5
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Table 4 Distribution of haplotypes in Zhejiang and Fujian Provinces based on the D-loop region
Haplotype Ruian, Zhejiang Ningde, Fujian Dongzhang reservior Total
H1 7 1 1 9
H2 2 0 3 5
H3 3 1 2 6
H4 0 4 3 7
HS5 0 4 0 4
*5 BE3IANEIKD-loop XHYEZFZ M
Table 5 Genetic diversity of D-loop region in the 3 populations of P. altivelis
Populati Polymorphic site Average number of nucleotide Nucleotide diver- Number of Haplotype
opulation S differences (K) sity (7) haplotypes (H) diversity (Hd)
2 0.93939 0.00110 3 0.62121
Ruian, Zhejiang
5 2.00000 0.00233 4 0.73333
Ningde, Fujian
4 1.61111 0.00188 4 0.80556
Dongzhang resevior
Total 5 1.70323 0.00199 5 0.81075
3 Cyt b
31 Cytb D-loop , 2 , Cyt b
4 >
[ (12 D-loop 17 ,
Cytb ,G ( 16%), D-loop
6.7% ’ 17 ’
Cyt b .G 18.32%, 161, D-loop ;
211
13.95%, Cyt b A+T
G+C ;  D-loop G+C 3.3 D-loop 5
A+T , D-loop 3 ,H1 H3 3
[13~15]
, 15 50% =
32 COyth D-loop H1
H3
H2, H4 HS5 R
40% ,
Cytb 12StRNA 16STRNA COI D-loop
o) D-loop s H5 > 4
, Cyt b , ’
17~19 [20] Cyt b 3.4
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