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Abstract

Sequences of mitochondrial D-loop and Cyt b gene of 24 individuals of Ctenopharyngodon idellus
which were sampled from three populations in Hongshui River were determined. Using PCR am-
plification and sequencing, 846 bp of D-loop partial sequences and 1083 bp of Cyt b partial se-
quences were obtained. In D-loop sequences, a total of 10 polymorphic sites were defined; 9 dis-
tinct haplotypes, 4 transitions, and 6 insert/lacuna loci were found. In Cyt b sequences, 9 poly-
morphic sites and 9 haplotypes were defined; 1 transition and 8 insert/lacuna loci were found.
Two-sequence analysis showed that, within groups and between groups, the genetic distance is
small, and the genetic variation of molecular variation level is not significant. Upper, middle and
lower reaches are shared haplotypes, and the genetic differentiation among three populations is
little.
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B 5T T LUK B A B fi Ctenopharyngodon idellus b3 . AR T3 3 AR 29/ ME ) 2R R1 AR 32 ) X
(D-loop) FZHfE A EDb (Cyt b)ZEF T35, EEPCRY ¥ S5NF, 2HFKE T KE HN846 bpA11083 bpk
D-loopfCyt bERFE B . #H1RH, D-loopFHI3LE X TIONHEMER, FEI10NEEHIA, REFK#4
K, FEN/BRR6IK. CytbFRIFEE LT INEMER, FEINEHHILR, REFEHLIR, A /HR8IK.
FFFI s RRE, BEREMB ENBREERR/D, BETRN>TEREEAIEE. £ B, TH
WAEILERMER, 3MEMERBEESAK.

KA
A, 407K, D-Loop, Cytb, HfEZ&R

1. 518

i £ (Ctenopharyngodon idellus) J& #J% H 82 FBHHES fa R} R g8 . ) iRt i, PR m R, 155
FeEt, AR A, A IREUN, RRAEKIRRKMER]IE 50 kg PAE, MB3EFR5E IR 0]IE 10~15 kg,
FERKAEMBGAERY, JRURARMEYMNZ, e RLEIMIEER, B EKuh LERE.

2i kiR DNA #%#il [X (control region, CR), X.#x D-¥A[X (displacement loop region, D-loop), /& £k ik DNA
i — B lEmAg X, f7T tRNA Pro F1 tRNA Phe B[R 2 6], 434 3 AN X B ZAbfpa X, o Jefrsy XA
PREFFAIX, RZRiR DNA 7 H1 A AR S die R A DXk, A1 2 b A DR v b A B ER AR 40, 3 FH T
TR 22 5 (ORI R ) 22 BT [1] . ZH PR €5 2% b FE[X] (Cytochrome b gene, Cyt b)f& £k ki{& DNA /)& (A i
Gt AEDR, R G b, 3l TR KT 2 S R AT A P A B 2 AR AR [2] . KILIRE T
JEI YR Kt 2R DNA W55 %, AN RIVLE VU K SR g A Z AR VAT 1 X6 e, o] WARGE I
KA H R R Kt Rk DNA Z A% B34 [3], KT A i L AN /K 2R 7% R B f JFEAR (1) mDINA 5t
FEAZ AT LL A AT [4], BRMNTL B R K (g AL Z AR M55 (5] A SUHEE FELL KR E 5 3 MK A L
FEAHE 7y B DX 8, 0 DR S kAT 1 A% Z AR B AL S5 M TR, A ZL7KIT R s b i) 2 4
PELRI SR AL EHE SCRF . EA SO R B IR B 1 54 2RI AT 45

2. M8 ERHE
2.1. M8

KR 3 A EAREASL 20 5%, 15N Elira MoK R (shang) e 1 RME/K A 14 (zhong) AT TR
FETT IXITBUREAR (xia), = AMEAACKAE X 3T K I B, RINTEid a0 v, AT R 8] e i A% 28 »
AR 0.1 g HEBWLIAVE A i, T IE/K SBE A RAT

22. MFF*
VR | MR AR AL IR, RE AR R A SR 7 2, £ RNA BEII{ERTT,



4

RHE

B RNA, 13204 m i) DNA #5547 PCR L. D-loop [3]41 Cyt b [6] 5147 51 A4 5¢ SCHERIRIE .«
SN EAARR 50 uL, Hrf 10 x Taq Buffer 5 uL, Taq Polymer-ase 0.5 uL (5 U-uL ™), dNTPs (2.5 mmol-L ™) 4
uL, Mg? (25 mmol-L ™) 2.5 uL, 5% 1 1 2 (10 umol-L )% uL, #ik DNA 50 ng, J&& Fi##4li/K 35.5 pl.

2 94°CHIAEYE 2 min J5, FEAT 35 AMEIN, &7 fHE: 94°C 455, 58°C 45s, 72°C 1 min; &J5

72°CHEMH 7 min. &R PCR NI W2S (AXTHE . F 17748 1.5% TBE SR fst ik /05, EB 4efa,
EAMTE AN .
2.3. Ak

WFHRAFIF 44 SeqMan 1 B AP N TR G, ) CLUSTAL-X 27 LExf[7], DAMBE {44t
THAEBROIREE, R4, iR BA A . B6h 8 2 FE P, (Haplotype diversity, H)FIE TR 2 11
(Nucleotide diversity, ©) HH ARLEQUIN St iT-#£F1H5[8], 431k 455 (F-statistics, Fg) [9]11 5 18§ ARLEQUIN,
BEAR A FE IR B A 30 Ny = [(UFs) — 112 [10]3H A3, BEASRAL A 21090 7 07 2253 BT (AMOVA) [11]4E
ARLEQUIN H 58, H MEGA4.1 B4t 1t DNA JP AR A 12], FeHe/mise . $h NI IAL 2 5L
BAGANT , ELME A FIH Kimura XUSECBRY TSR ] A4 9 FIREAA [R]85 A8 e e
NJ AT 2R 0T, MR AW . FIH Network4610 B #a e B A5 1 W 25 2 &

3. HR
3.1. D-Loop # Cyt b EEFFIEE

B2 1AL, 7E 29 /> 846 bp 1) D-loop &[5 /7 41 LAl H 9 /N FRLAE Y . A2 2 AN R RAR A7 A5, 8
ANMELME AL TE 10 NRANL S i 2 4 S, BERA 8 0 A, FANBRRA A 6 A4S, Fds
THu. BEAFBEA, A+TIHER66.3%)HE5T C+ G & E(33.7%). 24 /> 1083 bp ] Cyt b F:[A
FEHI ARG Y O AN RY, ASIE] 6 AL, 3 ANMELIME B E 9 NI ST i
RLLAS, B 04, SENBRRALA 84, A+ T KIS E(58.2%) 5T C + G K& =(41.8%). Xf LT
AJAN: Cytb BZRAFNT 55 7 43 Ee ol 0.55%, KT D-loop ) 0.24%, 11 22 2547 55 11 43 EL AN fRT 4045 AT 45 4
bt 43 0.83%711 0.28%, /N1 D-loop 1) 1.18%7F1 0.94%.

3.2. D-Loop 1 Cyt b EEFFIRLEET RO

4 2 AT W, D-loop 74, ZL7KiN 3 ANFEAm A4 N (138045 B B8 43 71 9 0.0046., 0.0050 F1 0.0056.
VRS TR AR RS L IR S 0.0042, IR REAR S R RFAA A B AL BE B  0.0041, e R AR R f
B A5 4% B 25 4 0.0040. Cytb FEDN 741 o, BfA4 Y 1845 B 25 43731 4 0.0013. 0.0020. 0.0006. F it
A 5 R AR (R L PR B 9 0.0015, IR HEAR S IR AR )84 2R BS  0.0009, H AR R i a4 [A]
AL EE BN 0.0012. B4R RS P B8R (A PN AL E B 42300 . D-loop 7 41145 B i ist 4% B 55 5 T Cytb JE[A]
JF A H AR R

3 ANEEAT D-loop H1 Cyt b 81 BAAE T 2 KEME HL F I IR AS 8 K R 2 REPE o 06 3,
TNUFBERR Cytb 741 H EEUK, K EM o BT BN Cytb FHI s R . HEAEENE, b
TEREEBIIFEARIRZ, D-loop Al Cyt b J¥ 5145 BRI A RUBBARE, 9709 7 ASEAEEY, i i Al iR
KB, AR REONA A

FEAR ] P RERI ) Fo AT N (B 22 4, BEORIF] BEAE S R 0 70 T8 5 S5 T (AMOVA) IL 7 5, M
TSR AT WL, 3 AMEEAARIE] D-loop A1 Cyt b 7 1ii4% 72 e AN 5 35 (Fy = —0.14867 £(—0.10346, p > 0.05).
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Table 1. Composition and variability of the analyzed mtDNA of C. idellus
%% 1. B EhifF D-loop & cyt b IEE R KR TR

BoxpE: A MOGEEAR PREBM LS iR W

FEH 51 HLETY A+ T/% C+G/%

o7 s 5 (EbA51/9%) H(LA1/%) (ELHl/%) ey
D-loop 9 846 10 (1.18%) 8 (0.94%) 2 (0.24%) 410 66.3% 33.7%
Cytb 9 1083 9 (0.83%) 3 (0.28%) 6 (0.55%) 1/0 58.2% 41.8%

Table 2. The intrapopulation, interpopulation and overall mean genetic distances of C. idellus in Hongshui River based on
D-loop and Cyt b gene
2 2. L1KA[E £ D-loop #A Cyt b EE FHIB AR AEHAEELES

T 45 B _E % (Shang) rh13#(Zhong) T iE(Xia)
g 0.0046
(Shang) 0.0013
- 0.0042 0.0050
(Zhong) 0.0015 0.0020
- 0.0041 0.0040 0.0056
(Xia) 0.0009 0.0012 0.0006

VE: LiHiffC% D-loop, NI Cytb (F ).

Table 3. Indexes of genetic diversity in the 3 populations of C. idellus

3 3 3N E A EXEE S FIHER

RN FEAEL EZ VA LR i BERI L RN H TR FH K BHBRZ M o
- 17 10 7 0.831 3.324 0.00397
g

(Shang) 21 7 7 0.752 1.419 0.00131
- 5 8 4 0.900 3.600 0.00430

(Zhong) 5 5 5 1.000 2.200 0.00203
- 3 7 3 1.000 4.000 0.00477
(Xia) 3 1 2 0.667 0.667 0.00062

Table 4. Three population pairwise Fg and N, values
= 4 3N EAERER Fe AN,

k37 (Shang) i (Zhong) R (Xia)
—2.8830 -1.4186
% (Shang)
—4.2842 —-1.8067
—-0.0950 -1.1675
i (Zhong)
—0.0620 —1.4767
-0.2139 —0.2725
T (Xia)
—0.1606 —0.2038
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Table 5. Analysis of molecular variance (AMOVA) of 3 populations
=5 3N EARFRENERTRNS FERFRIH(AMOVA)

AR AU HHE d.f Rl T EH Sy RRESE F it P {H
AR ) 2 1.482 —0.43958 Va -14.87 -0.14867 0.95015
2 0.605 —0.06944 Va -10.35 -0.10346 0.94526
TR A 22 74.718 3.39626 Vb 114.87
26 19.257 0.74066 Vb 110.35
JRiN 24 76.200 2.95667
28 19.862

33. FFRGH

LI D-loop Il Cyt b FEFEFHINAMEE, FI NI IEME S T RGN, HIRIGHILE 1. AT, 34
BERIO /MR IR E—iE, BEAARFIHBL RS,

4. g

T REPE(H) . PRI TR 25 R B (K) R AT IR 2 REVE () 2 MR Rt AL 48 ok P i 3 AN RS
B ASCHI S HTEE R MILI KT 3 Bt M BEIR IS AL S REME 2RI K, BER IS AL BE BB, 1B AR
(1955 T2 BT S BN . 20 MEEASN IR O ANEAEH, [y P FUHA LR, NI R4
RIS 3 AMBEAIE R R NI4T 2hitk DNA B Rttt — AR EAL, £ 3 B
AT MR K o A SCAE R % 207K T B B A AT FROIE 5 S5 M0 ML Ak, B3 B Tl 41 3
e, AR — SR Z A, GEREA P T A BE B SR B R Tohiie, PR T R, s
(I P 5844 BR B e BURIF], D-loop P98 16 BEES A File i, Cyt b FEAI N Rl iRk,

LK L5 R MRS S, KRR T 9 AN RA BRSO, KBRS T8
S, TR A (X KT B A, PR R 0 2K T 0.2 mis A b, EER OAAR &K
P AR BE e F, B ELE/KT R e R YR EERS, ARIAT, BED 3 ) RCRAERIMI KR A O
B, (B7E 6 A SRAEFIRIY KSR o 0 A R ILGRH JE~ th B IR . T4k, b Pyt bk 0 £
KR TR, S U K A FFR T HBERRESD, BT A v 1 2 T R R AR
B, RIS, TR B R 5 T SR Ll 90%0L L. (AEIRA R, B biisR s
R RFBNR G, RS RARRTEZ A, i PR R BBt A, e hile i ol
W L RE A ISR ARRE A, TT O, 9 A A 1) 2 VR (TS ARG

ASCHTAT Bt 3 AMREA IR AR K, TR WIRTAE, 55— R AT AR K BER B A = 4R L
P, B (T AN 1R 72 RS A . S RRTT RS, U A MR 1 B e SR B,
TR G O RE IR R SR 2, DA APOMIRBHAIUR . B T3 LA RS Z O R, 254 1
AL 2 REME AT ROE, 535 T HOTIF 5 S\ SO0 FE-L K T 0o o 3 55 A AR 45 B A T A 6 (1 i A %
FEPERT LM, LB 40K Jo] 5500 388 14 52 RF M RHAE 1 TS BB

5. B4

SFLLAKT_EE . FRERL NI 3 NI AR B A AR 29 ANANMAT D-loop AT Cyt b JE K543 HT R B,
D-loop [ 41 #1 Cyt b J¥ 51352 3L 9 N5 AL, D-loop JFAIAEAE 10 N2 AS075, 1 Cyt b P45y 9 A~ B
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Figure 1. The molecular phylogenetic tree of C. idellus in Hongshui River by NJ method based on D-loop (left) and Cyt b
(right)
[ 1. £I7K3AT 3 NE & B D-loop (Z£)FA Cyt b (B)EEFFIH NI 5 FRGR

[ AVEEAR B R B, BRI TRFERARE . b by TIrAIE R, 3 Mk
AR AN K o T e — 2006 B A G A PR30 A% 2 FE AT IR A 04, DAWTRRRR A 18] 388 1% 70 AN K
HAKR A

EHEmHE

2N ZF AL H (CXIF-2014-006); H G X H & A s RV BE A 38 AR 45 & T8 00 H (a5
GXIF-2014-006).
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