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ITS2 structure and population genetic diversity of Onychostoma sima ( Sauvage) in Yangt-
zi River. MA Yue-gang', ZHU Jie', YUAN Wan-an>* " (' Chongqing Fishery Sciences Research
Institute, Chongqing 401121, China; > Chongqing University of Arts and Sciences, Yongchuan
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Abstract; Through the PCR amplification of the DNA extracted from the Onychostoma sima sam-
ples collected from Yangtze River, the partial sequence of 5. 8S and 28S nuclear ribosomal RNA
gene and the complete sequence of nuclear ribosomal internal transcribed spacer 2 (ITS2) were
obtained. By using the software for DNA analysis, the population genetic diversity of 0. sima in
the Changshou Lake Rare Fish Breeding Center of Chongqing Fishery Sciences Research Institute
and in the Fuling Fish Breeding Center was analyzed. The ITS2 contained 876 bp nucleotides,
and the T, C, A, and G were averagely accounted for 22% , 32.5% , 29.6% , and 15.8% , re-
spectively. A total of 50 variable sites were found, including 40 transversions (7T,) and 10 tran-
sitions (T,). The T /T, ratio (R) was 0.25. All the 40 O. sima individuals collected were of 40
haplotypes, the haplotypic diversity ( H) was 1.000, the average number of nucleotide differ-
ences (K) was 5.978, and the nucleotide diversity (P;) was 0.0682. Neutrality test and cluster
analysis showed the two O. sima populations were not differentiated into a single population. The
genetic divergence of the two populations was higher, and their germplasm resources had much
higher quality.
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ty; resource conservation.

1 H 481, ( Onychostoma sima) R J&#EE H ( Crpri- W, 1987 ) PS5 40 W, A R SR R 7R M Y 44 TR
niformes ) #3IV. H ( Cyprinidei ) #8%} ( Cyprinidae ) H H s 240k T KRIRTS G SR R A
111 )@ ( Onychostoma) , FESMG TRICAH LU T3 BRSO R0 R0 58 3 A S0 A 78
L, P L 307 B BV S ER AT LA S A TR 3R OB Ky b AR w3 | b 5 % 58 LE I 31 2 P A

#2010 F PR T RFBREARRII LS5 25500 H (CHOO1) (H KT /K =858

PRE B Ry Ty 1648 25 (VERS FR 7%, 2004 ; T B

B3 H (20090901 )  HCF #2405 F (20080430853 ) B . 2007 ; B JE45,2009) o PRI, RS P Ao ik i 1
* # HIHA/EH E-mail; vwall0@ 163. com

W H 3 2011-08-12

B2 E . 2011-10-26 PERVE Y ZREAR A, X O3 i fa R R E B A R H



THER 45 « RUL P AL ITS2 7 9 250 A A ise A% 2 e

671
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2006 ; J4 &1 4%, 2007 5 Bk 55 1 45, 2008 5 W i 4% 45
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Fifr | 0 T2 A 40 ) o Jas S8 031) B o ) 35 4% 254
F0 38t A& JE AL BF 5€ ( Oliverio et al. , 2002 ; Coleman,
2003 ; Young & Coleman, 2004 ; Gomulskil et al. ,
2006 ; Umehara et al. ,2006; Craig et al. ,2007 ), 1%
WA P 2 53 (R B DX (ITS) S — AN AR G A Xk, &
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CTGACCT-3",%f 5. 8S rRNA F1 28S rRNA Ft A Y35
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A ML RS #L R 4 DnaSP 5. 0 2 {4E 58114
FER RS R 2 RE B H REAS b T A B BT 1 G 22
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Table 1 Nucleotide compositions of the fragment of 5. 8S
rRNA, 28S rRNA partial sequence and ITS2 complete
sequence from Onychostoma sima

i T C A G

EH PO 21.9 32.8 29.7 15.7
Wik 22.2 32.3 29.5 16.0
Sy 22.0 32.5 29.6 15.8

®3 BEAHERZRREESE

®2 BR&2/IMHERITSH
Table 2 Demographic parameters estimated from two Ony-
chostoma sima populations

R H K P,

ZH L 1. 000 5.990 0. 0683
Wik 1. 000 5. 967 0. 0681
T3 1. 000 5.978 0. 0682

H SRR ZS L KRR P BT AT SR TR0 T 7 1) P 30 A 1 T 22 e R
B Py HHRRZ R,

Table 3 Genetic differentiation and N, values between two populations

T 1 FRE2  RERZHE CFPRTR R ot seoib By MEREMA BORRe RERR
H, EFRE E3 R 15%;:3 SHEREL BHEEEES N,
ny th Fy Dx) Ny D,
EHH. kg 1. 0000 604. 1050 0. 0000 0. 0308 0.0103 0. 6896 0. 0279 0. 0071 24.07

H o PRSP SRR, K, FRIRHREREG G, RSy, WP T R R EG F B EREG D, BAFRR M

B D, . M RREBRIGIEET ; N, HIRRHA U REG N, REAR R

GYBEEE D, IERUE N, = (1-F, )/ (2F,) S FI Bk
LSS N,

2 HRE5HM

2.1 FIH £ ITS2 7903k 20 i S A8 51 1l

FH % DNA I 4 i A% 5 4 5. 8S rRNA Al
28S rRNA JE [ [ 537 51 M 588 19 1TS2 J¥H1K B
2876 bp , f3E %A% 5. 8S rRNA #128S rRNA JL A fiy
200 bp, }2 ITS2 #4125 676 bp, FH1#E3Z GenBank ,
JFA55 R B ol I H A, HQ634295-634314 5 3%
B A7 HQ634315-63433 , JFHIBRFEAH A W 1,
P FER A A — 8, W B2k, Hb G
FEREMTHMBEENSE A+T(CFH N
51.6% ) i T C+G(~F¥I R 48.3% ) . ARl F31 A
40 BRHE K AR A, 10 B & AR B A, 4 5 A
Wb (T./T,) 9 0. 25, B K FHe4H,
2.2 IO F R S L 2R
2.2.1 FEEZESHALET 40 ARSI 5
S 50 AR AL, Hor 45 AR A LS
A3 ARSI L 40 DNAMRER N AR
2.2.2 FEEGIFSENMETT RS 2 S
Bt as R (R 2) ,2 DFEER H (B4R 1,00, 4B
o MR L KT K AR PRI
2.2.3 A FRRER A I E R K fE e
DnaSP 348 115 BI85 1t 45 B0 R W] 1) 38t 1% 43 kg
br(#3) b PR3 S8 1A Tajima D Al Fu & Li D
I F, Tajima D £ %0 {8 4 - 0. 08078, JC it & 2% =
(P>0.1), Fu & Li D K58 }-2. 0250, Fu & Li F

NW00187905

B 1 5.8S rRNA.28SrRNA £ E &85 B 51 #1 58 8 1TS2
FIIMENRG R ER

Fig.1 Phylogenetic trees based on 5. 8S, 28S nuclear ribo-
somal RNA gene partial sequence and nuclear ribosomal
second internal transcribed spacer complete sequence
Kimura SR LLH 45, 8S rRNA 285 rRNA 2 [} #8735 51 #11
SERE I 1TS2 J3 51 LASE IS (0 AH [ F7 51 VE SN EE, HT ML 7544 2, Bootstrap
fEL 1000. FO-ifs BEifa A ; CO-ZE7 LA s NW00 187905 -5 Hh A1
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KB 1. 573, L& 257 (P>0. 1), UiH ¥ 51
pprizes el

2.2.4 FhEFRYBAZE MRS ] MEGA
4.0 %A, F Kimura 2-parameter £ 5 3150 i BB Py
AR ) (R34 I B, A AR ) ~F- 227 35 42 B oA
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3 i i
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PR IR Z2 FEE R, 5 AN 5245 (2010 ) DE /0
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SR RS B e v S KA I RS W i Y
FEERIT A W VLI 2 (S 0 R 30 R 2
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