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TR G K22 K FE FR i S b, HUEE SRl T+
75%I) L EERRAF24 h, A A 95%IY LR 24 h,
Ja T IK OB H IR
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SR FH B3 /8075 A 4 1 U BROA  1) 98 ffk 4 T
ALK ZHDNA, HoA b AR 224, W R HE
294, WIACEEAR294, S REA2447, FriSDNA
22 1% 10 By fG R 5E s e PR A I /S, R AT T 20 °C
KA
1.3 PCRi/

KA @ PR ik oA co T FE R 19 B 51 9
e 5t

COIF: 5'-CACGACGTTGTAAAACGACCAA-
CYAATCAYAAAGATATYGGCAC-3'

COIR: 5-GGATAACAATTTCACACAGGA-
CTTCYGGGTGRCCRAARAATCA-3'

Sl m B A T A TR A BRA R A
. PCRZ W Z M50 uL, f#EMix 25 L,
U451 ul, FARKDNA 3 pL, FXGEKENSF
%50 uL, PCRIZMWFE)F: 94 °CTHIAE 43 min; 94
°CAE M40 s, 52 °CiE K1 min, 72 °CIE{H 1 min,
ZBATISANEIN; 72 °CA AL 10 min, PCR™ )
TE4 °CEME TARTE . PCRIZ W) 25 1% B B W Ve Jie H,
PRI G, 6 E B T AEY TR A R At
FTONY .
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HEL, TR LR SRR, RH
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Fig. 1 Variable sites of mitochondrial CO I gene of P. dabryanus
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LN HN HB ™ total
Hap 6 1 1
Hap 11 1 1
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Hap 5 1 1
Hapl 16 21 2 4 63
a4 i
66 Hap 15 1 1 |
100 Hap 7
Hap 3 2 1 3
Hap 9 1 1
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Hap 16 1 1
Hap 2 1 1
Hap 13 3 3
Hap 22 2 2
L fa i I
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Hap 21 7 7
Hap 23 1 1
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— i i i
61 Hap18 4 4

B2 RBREURH MR FREINFEETHIHBREDFREN
AR KT S0%H bootstrap L HFH . LN FREMR: HNGTHREAS: HBWIALEEM: TW.AWBEE, TR

Fig.2 Distribution of 23 haplotypes among 4 P. dabryanus populations and

its NJ molecular phylogenetic tree

Number at nodes indicate bootstrap values greater than 50% with 1 000 replicates. LN. Liaoning population; HN. Henan population; HB. Hubei

population; TW. Taiwan population, the same below
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Fig. 3 Median-joining network of CO I gene haplotypes of dabryanus
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TR RIS Bk 4 BRI (1 3518 Z RS BN R 1
FiR o BB ZFEMEHE £ (h) 9 0.424~0.855, #%1T
1R 22 REPEHE $ (1) 90.000 84~0.016 59, 1 &ifis 7l
SR AL, BTSRRI 0 SR B R A T 2
PER R, W ACHE A 1 B A R R A A 2

PER B mBEMRS T, SRR
TR Z REVER R, L7 A0 U e A 1 R 2 B
PEEAR . LA ESSREW], SRR R A B
B ZREE, TR R, I AE R AL T
TEMR IR 35 1% 22 R U ASEAIR
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Tab.1 Parameters of genetic diversity of different populations of P. dabryanus

RS ZBAAH

FisduN FEASL AR R MR 2 Atk . ,
Jation mple size "UmPerof - mumberof © o vpe diversity (1) nucleotide diversity () 13M’S D Fu's s
populatio: sample size haplotypes _polymorphic sites aplotype diversity ucleotide diversity (7

LT #A LN 22 6 5 0.476+0.128 0.000 84:+0.000 26 -1.809 01* —4.180
WA HN 29 7 10 0.475+0.111 0.001 67+0.000 60 -1.851 50* -2.561
WACEA  HB 29 6 6 0.424+0.111 0.000 84-+0.000 27 —1.866 44* -3.730
BIBHA TW 24 8 35 0.855+0.040 0.016 59+0.003 38 0.518 45 4.939
it total 104 23 44 0.627+0.055 0.011 33+0.001 67 -0.491 31 -1.005

RN ZE T B (P<0.05)
Notes: “*” means significant difference (P<0.05)

FER B Fgrir BT 45 5 o PR P 4R 0] 1)
FyrfE 70.004 29~0.699 56(2), 14 #EA L HAlb
BEAR 8] 1) 350 1% oyt RBUF s8R, H0.678 25~
0.699 56, HIJAF7EM: 1 & 22 5 (P<0.01), 47HF
N R N T TN X LN B L =
0.000 8~0.017 1, FEAR P BAE I B e R0k 578
FEPR(0.017 1), 38 4% IH B8 fe /N B O 307 I L
&, ¥250.000 8; T P 44 ] 1 35 14 BE B K
0.001~0.028, {5 V&5 FE A4 5 LA A 4 ] 1) 35t 12 P
Ve, S5FamHrds R —3 . AMOVAZ M4
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RFWIR B TR A5 1% 48 57 (52.11%) = Tk
H R N Y 352 4% 728 53(47.89%)(353)
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R I e kA AR I P AR I 25 R AR 1
kR IR A R R, 10T TR A AE 3 RE AR
fTajima’s D} Fu’s Fskr B 45 R HfE, 515
BEIR A Tajima’s DR UG 25 M A34IAH L, #
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Tab.2 Pairwise genetic distances within population, and genetic distance, fixation index (Fgt) between

every two populations of P. dabryanus

PEik AR AL PE R X Forfll  genetic distance between populations and Fgr AR N T A B S
lati genetic distance within
population WTREA LN W EREAR HN Widb#EA  HB BIEHE TW populations
LT#A LN 0.001 0.001 0.028 0.000 8
FERA HN 0.021 63 0.001 0.028 0.001 7
WACEA  HB 0.004 29 0.009 84 0.028 0.000 8
BERE TW 0.678 25%* 0.687 18%** 0.699 56%* 0.017 1

e XAHLCL BRI, X AR CL R ORI Fapo < 3RoR 72 A% B2 (P<0.01)

Notes: figures above the diagonal are genetic distance, and those below the diagonal are Fgr. “**”’represents extremely significant difference(P<0.01)

*=3 KHEIRMBAIZEERINAMOVAS T
Tab.3 Analysis of molecular variance (AMOVA) among populations of P. dabryanus

AR SRR H SEITA T5 FEH 5y AR %
source of variation dr sum of squares variance components percentage of variation
BEfRIA] among populations 3 69.982 2.575 81 Va 52.11
BEMARA within populations 30 71.018 2.36727 Vb 47.89
SA total 33 141.00 4.943 08

e VaRANITZEM S, VoA N TS

Notes: Va is variance component among groups, Vb is variance component among pupulation within groups

3 HER D s AT REZE P T — R W R 0 e
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% ZREPE AR W) 2 PR 5T 1Y EE R 4
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P, T o 2R 5 AR Ak Y O Y fig ) e
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W& B1(Culter alburnus)*> 25 10 28 1) 18 4% 2 FEE T
wAELE M, SLERIHCO T ZEH P F#E 17k K fa
KL Z RIS E AT AT R . B AT xR 85 Rl
U k15t 1% 22 RE T B B 98 2 R FHZE R AR DNA | 1
TRER Y5k, mTFLRkco 1 K FH] A
AR mtte 280, BE H TR
H GrantSF PR WF AT A, PR B AR M S AT
iR 22 FE 1 1 I 18 53 5311 0.5 52.0.005, {EL# R U
KWL ZHEE B . A s, KR e 6
AT I R 1 R 2 FE %24 0.000 84~0.016 59,
R ZFEE70.476~0.855, BT, BREEHE
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AL, FARIN BRI 5L Z R ARG, e
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S AR BT 34 Ml DX 1 K % ) O SRR AR R A 3
e ZREPE ST, R BAAE AL Z FEPE 70,533~
1.000, AR ZFEME20.001 53~0.005 88, T
L7 MR WAE3A IR A e Z AR, X AT
AE 5 R A 1l AN (] s Al ) e K 19 5t 2 22 R
IRV REARA 6o FEREEREIVEEkCO T 3K P51
Bl LB, A+TH V-3 i T CHGI T3
T (54%>46%), R —EWATIRE M, 5HAD
Wi A CO 1 F R 50 Bl 2 24 B 1 A SRR R0
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Genetic diversity based on the mitochondrial CO | gene sequences in
four populations of Paramisgurnus dabryanus

SHI Wenrui, WANG Lei’, FANG Dongdong, LIMengrong, LI Xuejun,
CHEN Junping, LIU Huifen, DONG Chuanju
(College of Fisheries, Henan Normal University, Xinxiang 453007, China)

Abstract: In order to research the genetic diversity of different populations of Paramisgurnus dabryanus, four
populations from Liaoning, Henan, Hubei and Taiwan were analyzed by sequencing the mitochondrial cytochrome
oxidase subunit [ (CO 1) genes. The results showed that 642 base pairs (bp) fragments was consisted of A, T, C
and G base with 23.5%, 30.6%, 26.7% and 19.2%, respectively, indicating a preference for A and T bases. A total
of 44 mutations of nucleotide and 23 haplotypes were identified in 4 populations. The haplotype diversity index
ranged from 0.424-0.855, and the nucleotide diversity ranged from 0.000 84-0.016 59. The results indicated that
Paramisgurnus dabryanus from Taiwan population had a higher genetic diversity than Liaoning, Henan and Hubei
populations. The genetic differentiation index (Fs¢) and genetic distance showed that genetic differentiation
between Taiwan and other populations represents extremely significant difference, also had a further genetic
distance with other populations. In general, the results showed that there was a certain genetic difference between
the different geographical groups, AMOVA analysis revealed that 52.11% of genetic variations derived among
populations and 47.89% of genetic variations occurred within populations. In terms of the negatively selective
neutrality test, the results indicated that a population expansion occurred in the populations of Liaoning, Henan and
Hubei population, and provided a reference for protection of the genetic diversity and breeding work of
Paramisgurnus dabryanus.
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