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BREORaFmIME mDNA DIAE W EH R EE S HNY

#otE, KK, FRA

B KRE S RlE£E, BEM 5B 550025)

¥ = R PCR ¥ ##0 DNA HEMFEA,ME S TRA
BRITK R PETLRY 30 B A B B & ( Onychostoma rara) mtDNA D
14y 467 bp T, SR BR, ZIFFIMEE SN 467 ~ 470 bp,
I RIT 16 NMERALE, G717 BALRE 3. 40% , Hopgtk
HWA+THPEE(67.6%)FTF C+T(32.3%), HAH
8 PG VL AP AE mtDNA D 3R IXFESEH /] 43 R4 R X sk
TRSF XRRSF I X, AR AE & 5 4 I A S B9 7 51 ETAS DA R AR
SFFF%1 CSB-F.CSB-E.CSB-D 1 CSB1, & X T 11 FpBafEl, 24
FERI AR (H,) 79 0. 733 3, BB R 2 [B) P38 AZ BEBS (P)
290.010 2, ZHEREHME(P;) 1 0.005 79, P H R 22 740
(K)H 2.705 75, 11 4~ B % AU A g i JF b A 43 40 % 35 ¥k
(UPGMA) RGEWRHA 2 M3, TR KRIMA B F AL

MEFEERF ERRE S,

AALRLK DNA /B —F o FArnicE )
EMATHRIARHEMRR KH RS0
g5, Zokifk DNA A el X 2 — B R i i
X, AN gwh 2 E B, T 52 Bk £ /N 7E
PR R TR EZ RS, s A5 ok
AR 3 ASE , B\ R ok A TR 41 v R AL B
RIERAY O X R ST ST R RS £
FEVE b A 38t % AL P A R 3 K b BT i Ak B
HEEFEL,

WA B H # (Onychostoma rara) J& 82 JF H
(Cypriniformes ) ##} ( Cyprinidae ) #23V £} ( Barbinae ) [
i #J& ( Onychostoma) , 7347 THE K ILHIFILIL
IKRMPGILAK RS, B T B B AR 2%
K, Ak, BT, I B AR S R 5 R Bk
WA B ARE B GRS, e WS PG
gk,

R EHA: 2011-07-21 f&E H#A: 2011-10-31

HMR=ER: (DAXWEAELERAR
B PV A B miDNA D 37 Fp J 3t
2R AR ILIRIE; (2) A8
FiaR T A H B AL MEEReE
ARFEMBREZHE Q) XHE
H LR e F s A H
P, T R A B B R P R R R
FABEARLIEFE L,

KER: HALF E; mDNA; D 3,
SRR L

hESES.: S017

XEFRES: A

&4 A KA H F fa miDNA #5535 X 751 2
FEMECUR FRHTILAK R A 15 s, i
RILKHA E F PG LA RE mDNA $ ] K15
ZRAMERRGE . A SGES XA B B AP TR
#Hf mtDNA | X ¢ 5 BEAT 9 S R , 70 il
#Hf mtDNA 2 ] X 1977 5138 5 R AL 2 REE, LA
A R ARG LA FG BR3P 4R BB 2 8 A

1 WRSIE

1.1 EHE

WA B F AR T 2010 45 10 - 12 AR AR
TLPYIR R . BENLREE T 331 30 Rl Ak
frfgdl, & BBLA 3 ~5 g BRI .
] SEH 2 JEAFRCT - 20 CUkAH, & . A
ESRREE S BT

EEWHE : HK QRS (30760189,30960297) 5 SN AR BRI G [ BBLG T 5(2007)2062 ] s M A A K EER[BE LS

F(2005)347]
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24 FOGEE, % WA B T ATTLAE mtDNA D 3R X451 B 1% 2Rk 177

1.2 Fix
1.2.1 5 DNA £

IR AL 5 KRR A AL B A PR A A 4R i
DNA $2ECAH & 3R BEA 71k, 32 BUE DNA 4 C
WA
1.2.2 PCR Y14

FFEE 92 116521 .5 '-tcacccctggetccaaagecag-
3% H427 :5' -tgcatataaaagaatgccggeatg-3 ' X mtDNA
D 372 500 bp BRFEHEATY 4. PCR 9§74 2 B
R Z R 25 pL, & 2 x Master Mix 12.5 L. 5|4 5
pL.ddH,0 6.5 pL AR 1 wL, PCR 3 34 &4
2995 CHIAEE S min; 35 PMEFFETE 94 CAEHE
40 5,56 CiEk 30 5,72 CHEfi 1 min;72 CZEfH
10 min,4 C{#£7E.
1.2.3  PCR =#2life % H i R Bl 5

PG & 1% BB BEIKE FB vk o1 25,
DNA 2ifbin & 2ifk B i B, ¥ H B R Bk
B e BT E AR YRR FRA BT o
1.2.4  JF3)53Hr

K F Clustal X 2. 0 Fx /45 Brill %A H £
mtDNA D 7534 7%5 t 4347, F MEGA 5. 0%k
fFep i Kimura XUSH0% THH HAE R 2 8] (385
FEES P RGiM , F DNASP 4.5 3185 %
HHESH

2 HREH

2.1 HABRERILIHE mtDNA D K75
PCR #H4R

DASRERAY 2 A 41 DNA Dy #idRk, PCR ¥ 3% 7
A E 8 miDNA D SREEE , S350 AR MR A i TR
WCE 1), K558 —1 B DNA B, B4
B 5, R R 1= R/N2y g 500 bp, R
RIAER SR A5, 2 B BROR Y 1 7,
AT LAHERRSMIE DNA T4
2.2 HEBFERIFME mtDNA D AR L
¥

St LB 126 mDNA D 3RIX 92540
WA HH A mtDNA D 3 X A 73 4 k7 51 X
(terminal associated sequences,TAS) | 7 S 5F [X.
(central conserved domain, CD) DA M A% 5F 7 31 X
(conserved sequence block ,CSB)3 ANX I (& 2) ,
L ILFI X, IR T — D E5X IR
%] ( ETAS ). TACATACACATGTAATCTT-

CAGTAATGTATT( “-" R/n RAEZE R IR , RpF%
o B EiER, TR o FEHRRIRSFX, FAAEE 3
AHh G 5F 51, B CSB-F . CSB-E H1 CSB-D, H
R BIFE 514> 51k ATGTAGTAAGAAACCACC,
A-GACAATAACTGTGGGGG, TATTACTGGCATCTG,
R SF P 5 K ALK B — - 5F J¥ 5] CSBI:
ATAACTGT-ATAT-,
B8 7 6 5 4 3 2 1 M

i,

o

1 HEEHRAREIH#HE mtDNA
D IRERS FF 541G FR ik B
Fig.1 PCR result of mtDNA D-loop partial
sequence in the population of Onychostoma rara
from the Xijiang River
M g DNA 43Fibnifl s TkiE 1 -8 2 8 M

GACACCATTTATGGTTTAATACATACACATGTAATCTT-CAGTARTGTATTTGTATACTT 60

mmuct\ccmcarmTTTMCCATAAE\AT;(A;SCMGTACTAMTATCMGCTAM 120
ATAAAGCATAACATTAAGACTCACAAATACTACTATCTTAACTTGGGTAATAGATTAATC 180
CCTAAARATTTGACCTCAGATTTTTCCTTGAAATAATCAACTAAAATCCCATTARACCAT 240

'[T[‘AATGTAGTAAGAAACCACCAACCAATTTATTTAAAGGTATATCATGCATGATAGAAT 300
CAA—GACAATAACTGTGGGGGTTGCACAATATGAACI‘A'JTACT GGCATCI‘GGTTCCTA'IT 360
TCAGGAACATAACTGT ATAT-CCATCCTCGGATAAC'J'ATACTGGCATITGA]TAATGGT 420
GTAGTACATATGTCTCG'[TADCCACCATGCCGGCATTC'I'T'I'I' -ATA-TGC 470

2 HEBERAREIME mtDNA D 3REF3)
Fig.2 The sequence of mtDNA D-loop in the
population of Onychostoma rara from the Xijiang River

2.3 HEBAREAWEIME mtDNA D IR 54
ERZHME

SERHE IR E By kit 30 BAA B A
& mtDNA D 37751 FE 2l 467 ~470 bp (BrZ
1Y RIS T F) o BT I BRI AT,
C.C¥EH&EDH N 35.3% .32. 4% .19. 5% .
12.8%, AT & & (67. 7% ) & T GC & &
(32.3%) . Hrpsid A & B, i G e
B, HHRIT 16 MERA A, 73514 39,
58.59.77.110.,129 162,183,225 ,273,304 354 ,
377.382.,397 #1435, 28 57 s B 7 AL A R
3.40% (£ 1), H+E 2415 B L 5 ( parsimony
informative sites)9 4™, /. &~ 39.58.59.129 225,
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178 L B B H K ¥ % R 21 %
273,304, 382 F1 435, B AR F A & ( singleton BIHAE(TS/TV) R 16/1,

variable sites)7 ™, fif &y 77,110,162 183 354 |
377 #1397, B 3 15 4, 15 A-G FE AL
225,304 1 377 J& C-T 4 /5 39.58.59.77,
110,129,162 ,183.273 354 397 1 435; H B 1 4
PR (382) [ AP AR e B S A (A-T) o B4 fiL
RBOH R T LR, R AL R3S AR

=1

DNASP % {443 #7 7% , 30 AN A 1 B A4
& mtDNA D 3£ 16 M RA7 g 408 11 AN ERAEH,
HAp DL AE R 2 (Hap2) MEKE £, 35 15 1,
HK, BA% A 6 (Hap6 ) £33 5 MK, A5 R 8
(Hap8) 8 2 MAM&, HA BRI 1 A4
1A

BABREREIHE mDNA D RFIHMERMA AR BER

Tab.1 Variable loci and haplotypes of mtDNA D-loop in the population of Onychostoma rara from the Xijiang River

AR AR SR Mg BRT

1 1 1 1 2 2 3 3 3 3 3 4

3 5 5 7 1 2 6 8 2 7 0 5 7 8 9 3

9 8 9 7 0 9 2 3 5 3 4 4 7 2 7 5
Hapl T C T T T T C T A T G T A T C T 1 JN133505
Hap2 - T C - - C - C - C - - - C - - 15 JN133506
Hap3 - T C - - - - C - C - - G A - - 1 JN133507
Hap4 - T C - - C - C - - - C - - T - 1 JN133508
Hap5 - T C - - - - C - C - - - C - - 1 JN133509
Hap6 - T C - - C C - C - - - A - - 5 JN133510
Hap7 - - C - - - C - C - - - - - 1 JN133511
Hap8 - - C - - - - C - C - - - - 2 JN133512
Hap9 - - C - C - - C G C - - C - - 1 JN133513
Hap10 C - C - - - C G C - - - - - - 1 JN133514
Hapl1 C - - - - - C G C - - - - - - 1 JN133515

: - FnY5 Hapl AH[F M,

2.4 HEAREAFEIME mtDNA D 3558
B4R UPGMA 4F & 4t

HIF] DNASP {58 T #A H 430 >
& mDNA D 375 E ZHAES . 4R E
2SO ERE(S) R 16, AR I (H) Ry 11,
PAERI SRR (Hy) 9 0. 733 3, X H R E M

(P;) 7 0.005 79, FHZEFMREFE(K) N
2.705 75(%2).,

*2 HEOHATIHHE mtDNA SR
Tab.2 MtDNA diversity in the population of

Onychostoma rara from the Xijiang River

B ZREMEAR R BuE
ZAMENL S E(S) 16
HAERL(H) 11
WA SRR E(H,) 0.733 3
BHREHERRE(P,) 0. 005 79
TR R R EU(K) 2.705 75

http: //www. shhydxxb. com

NEFH Mega %14, RABLRLIK D 3 fFF1HE
T 11 A~BfE R 2 8] i) Kimura 2-parameter model
WRIEES (£ 3), IR 3 ATH, (1) 11 EfEA
PEE 2 MR Z A A B AR 0, B
R 2 NGB AT 5 A 58 A [ .
(2) BAAE RN 2 [H] Fe KIsZ BE RS O 0. 019 7, d5c /st
fRBERI 9 0.002 1, (3) HAA% R 2382 BB
>4 0.010 2,

M GenBank H T % K & il ( Mystacoleucus
marainatus ) ) [7] J& F %] ( GenBank & % 5.
AF498825 ) I LA HAE A S AE , 4R 45 158 1% R B 4 22
TR B AL RS R UPGMA 431 &
SR (E 3) o ZERER, 1 DHRAERIERR 2 N4
Xo Ho—r s 6 MR RER T
18 75— 3 AdE 5 AR, 3R 23 Mk,



24 FOLE, % A B AP LA mtDNA D 3RX 544 Je itk ZREE 179
*3 RACRAEIHBRRAERENEECES (A TAAMEERES, A LAIRER)
Tab.3 Genetic distances(lower-left) and SE ( upper-right) between mtDNA haplotypes
in the population of Onychostoma rara from the Xijiang River
gAY Hapl Hap2 Hap3 Hap4 Hap5 Hap6 Hap7 Hap8 Hap9 Hapl0  Hapll
Hapl 0.0052 0.0049 0.0051 0.0046 0.0052 0.0044 0.0049 0.0053 0.0048 0.0047
Hap2 0.0130 0.0036 0.0040 0.0022 0.0020 0.0043 0.0047 0.0042 0.0048 0.0054
Hap3 0.0130 0.0065 0.0048 0.0028 0.0030 0.0042 0.0046 0.0045 0.0045 0.0053
Hap4 0.0130 0.0086 0.0130 0.0046 0.0040 0.0050 0.0054 0.0058 0.0054 0.0060
Hap5 0.0108 0.0021 0.0043 0.0108 0.0030 0.0037 0.0042 0.0035 0.0041 0.0049
Hap6 0.0130 0.0021 0.0043 0.0086 0.0043 0.0043 0.0047 0.0047 0.0048 0.0054
Hap7 0.0086 0.0086 0.0086 0.0130 0.0065 0.008 6 0.0037 0.0041 0.0037 0.0046
Hap8 0.0108 0.0108 0.0108 0.0152 0.0086 0.0108 0.0065 0.0046 0.0041 0.0051
Hap9 0.0130 0.0086 0.0108 0.0174 0.0065 0.0108 0.0086 0.0108 0.0034 0.004 6
Hapl0 0.0108 0.0108 0.0108 0.0152 0.0086 0.0108 0.0065 0.0086 0.0065 0.003 0
Hapl1 0.0108 0.0152 0.0152 0.0197 0.0130 0.0152 0.0108 0.0130 0.0108 0.004 3
I s Bo P TACAT S53L T 4 ¥ 51 ATGTA ATFE iR
16 Hapt BRI RILEH . 7E ETAS H1, 5B R I T TACAT
e ST F], AT RERLE LT 51 & 250
| s L%, WA, 7E CSB-E 1 f77E % — 1> GTGGG-
#l— Haps box, FEATHA 1 H 1 mDNA D BF X 2545 434 A
Hap2 » N
- Hap6 EAEFTFIRA T % X IR 5 Th RE A4 L, T
M.marginatus

B3 HEARARTIME mtDNA B{EHE
UPGMA 5 F %GR
Fig.3 The UPGMA phylogenetic tree of mtDNA
haplotypes in the population of
Onychostoma rara from the Xijiang River
B BT A Bootstrap L, TS KEH 1 000 YK ; Hapsl —
11 ARERAIF iy BAE 2,

3 g

3.1 HAEOREEIME mDNA D FRXHEH
BERFIES

mtDNA D 3§ 3 B 1 5% X R — 26 3 i
BITHIK, X 263 fE 2176 X 5 mtDNA F{ 4 #1 |
Kk EFA XN . AR, mtDNA D BRIifE T
RUSHRENREREEE, 7T LA TR UL
MR ARG L F " o FILHTSE mDNA D
WXL T AR RS IR A
BRI UK M S B A EER Y, @it
HHE AN, AP ERA 3 F A mDNA D
PR L FFBIIX | H e <F X RS 7 51 KR 2R
BT — R I fERF 751, f11% ETAS,CSB-F,
CSB-E.CSB-D K CSB1, H & 7F#ET ETAS F iy

HX R RRA A F A RERE WPt
HEERE L,

ALK 30 ~MEFE A H 2 mtDNA D 377
ST 2%y 467 bp, HGRE A T.C RS &
B.CEERK,A+TE5E(67.6%) 5T G+C
(32.3% ) ,3X 5H T A2 miDNA 5 ) X5 5 41
)ﬁ*ﬁ{u[n,w-m] .

— BN, D BRI R R 4 | R bR
HIFR4Y, B AR 3 R 25 miDNA 583 4 F 5§,
mtDNA /3 FHABX IR 5 ~ 10 52 XA B
F f1 mDNA 58] XML R 16 M2 HB R
A7, Horp 15 AN, IR AETE 1 N S
HHR A A, B i de Lk (TS/TV) 2 16/1, fi Ko
X 16HH mt DNA $& ] X 738 5 56 2 102 & AR IR
I 5 A 2 G 5 AR W 2 (], TG 5 g e
WA I 5 VA 2 [ ) 40 ) % A R X e/, B
BB A RE T B, MHERETEELEA S
HBlEg A + T e RiA L 41 DNA 34k
WA EE R AR RS TSRS . HA
H A PG VLAN B miDNA 45 X 31X — B e L
542 miDNA 5 5] KOE ¥ R AEH B IPRE T
iR PR AR R — B o
3.2 BREARAEIMENEESEY

e SRR ARAEY S HEENESR
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180 B\ W ¥ K ¥ % #H 21 %

HAR S, BB T A s 15 B A 7
B o AERigfe 5 884 m DNA, HASME H 45 [ Bt
TYR B R N, BRI E 2RISR
& WY R BN, TR 2R
BH#K 10% R HETHRE ) AE R A KSE
B AR FMOR A K S T Y . R,
REFEREBTE, TR ES 5 kKRR
AHEZENE XL, 16 mDNA B 2RI,
GRS H5at (R BB (P) I H BRZHEME(P)
AR — R L R s 2R
BIAEEIR ™ . WELWH A E R
S B ES R 0. 010 2, KF 0. 0170 BB
A B APGILAEE mtDNA 28 R BOR 8 E 2
B, BEREZHEERIEFHENE RN ME
mtDNA 3 EA AL - BR 22 5 480, HoR
NIRRT A AR EE R AR, P BRI
UiHEfE Z RN, RZ AR, CEBIRE
B, U EREZHEME P, fE7E 0.001 5 ~0.004 7
i, ELAR B A SAEPERR ™ . AR,
A EFAPGILAE mDNA B HREZHEME P, HEK
K, 23 0.005 79, K T HE & 58 A 71 2R BE 5 o
( Glyptosternon. maculaton ) 1§ & |7 B &
(0.00208)™, 5 ¥ ML/ O H F @
( Onychostoma lini) Fh £ (0.005 75) 1 4024, 7]
W, A H R FEERFENEES
FEE

it 30 NAMER D 3754 ) UPGMA
T RERINGE R, 30 DMK AP K5
(E2), HTLkifAk DNA RI G EE Rig e, Hp
PIBAE ZREVERT IR THE R R . &
IR LA 2B HEWTZ AN 30 MAMATFT BERIE T W
MR EERMESG. M98, HE5IE M T 5% DNA
G ERR MG ARE - PHE BA
mtDNA ZFEAE 7K 5 Rl LR AR T 2 A
KFFHA—ERIEHE
3.3 HERREEIMBESIME mtDNA FF
3 B R LB i

EIAAC B R A R G VA B
mtDNA ] X 47 T 550 5347, Nz fiiE 30 4
i H R AAMARIG T 18 NMERAEAL, AU
A B ATGTLAEE mDNA 4254 X P51 74 B,
BAEE 30 NMERA B AR R 11 AR RS,
FAAHE 519, AP~ b BEFPHE mtDNA 4546 X3

http: //www. shhydxxb. com

B ok P K BB A — B, 2y 500 bp, PH
FHHZHRARWAL,, A +T EEFTC +
G &8, Bt RBOY R T AL R 8. AR, 7
TLAR T B SR U 23R A2 BE RS P(0.010 2) B
RIZRPETR 8 Hy (0.733 3) X HBRZHAE P,
(0.00579) SEHZEMRERE K(2.705 75) 1y
S50 /N F U I AP EE (0. 014.0. 940, 0. 010 7,
5.002) X RUFMA 2 A FGILA RS 1Z 2 HEE
RO R & P R R 33 1% Z A MR R
4 Je R T BE R TS ) st B R S, RELUTY T A
[ (R B PR A2 O, (] e R AR R AR R [A], 3K
HAE LA B 22 5, PR Ay b 200 R 5 o A [ 7
HE—E WML

WA B AT S UL MR B 5
AR S A Hy(0.7333 ~0.940), BF
PR B, F RN BRI 4 R B s SRS B AR ME Y
] BB R 7E TR P R ECR BRI A H B
5 ELAT I8 PR DO K 0 R A . R
P B AR mtDNA 424 KA R SR P,
WA & (0. 005 79 ~ 0. 010 7), GRANT i
BOWEN " {R4EFNEE AR L REHE R R ZAE
PEZ IE] 56 R HET T Fh B 7T BB & AR 9 Bk S
FHREFRER D KT 4 R (1) R 5
ERVZARPE Hy IR H R ZAEE P (H, <
0.5,P; <0.5% ) RAFIEE IR & HE T BN
B — DR AL T B & R (founder
effect) ; (2) R BAAE R ZHEE H, AR R
ZAEE P, JB TSRO J5 1 Bl A B 0 A0 B
KERABMRE; Q) IRFRMETI SR Hy fiE
BHBREAEE P, ATRER B T SL e R A
T RS, B R TR RE HIRE R R A T LS
RE; (4) B BRI 2N H, MR MRS
FEVE P, UL AT R By — S KT AR E R
et I 8] 8 10 BT 7 A B H R A (] R 3 ) e
E WML . Wil B ARSIt
TLFPRERL B T5 4 Fh 28R, BIAE D7 58 B m A~ F
HHEABERNAILE, X R HAER& AR
WAE SRV IR
3.4 BmEQPEARIMEEESEERRE

KEEREMZHERIFERNER, X2
EY SR BT ERBERZ " RE
HWis A% ZREER R AR Z B T IR K%
o 5t 1% Z AR PSR4[R] — 4 b B S [R) 3t B A
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ARSI XA AR R A 2R B A — 3K
PERIZE 5, B[R] — 0 b AS ] 1 ) 5 R A £
PESS FREE Y B ZAEHEKOT B, 1 LA
EIRIE I LE A7 B T B B85 78 X 9 38 V7 RiE )
5, A A TR RERESE R R . R Z, X 3185 )8 oL
RE 7RSS , 7E R BE AL A2 H B DK A T B
Ko BIEZHMENRZ, X YIF B LR 1
R B IR PR 5 P SR £ S m e
UTARR, B TS b O BBR , K S A S SR B IR
R BE 85, WA PR R T A BT IR e A
i, MEWI Nk A, RER
BB A TELAEE E AT R E RO E R
TR AL, AR o P AE £ 28 Dy sl 5 3L B 1% &5
FEPER) R BB " , TR XA B A
LA RERRIP AR BB E R . 9k, 22
SREGETETT & X A B PG TR0 S g 1%
ZRERIRI

BTN KEDIOAFFRE S F 833 2 A LA
KA R AF 5 PCR £y 35F 58 85!

S E 3K
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Structure and genetic diversity of mtDNA D-loop in the population of
Onychostoma rara from the Xijiang River

RAN Guang-xin, DAI Ying-gui, YUE Xiao-tong
(College of Animal Sciences ,Guizhou University ,Guiyang 550025 , Guizhou , China)

Abstract: The genetic diversity of mtDNA D-loop in the population of Onychostoma rara from the Xijiang
River, the Pearl River system was studied for the first time on the basis of determination of about 467 bp
sequences of mtDNA D-loop in 30 individuals by the methods of PCR and DNA sequencing. The results
showed that the length of the determined sequence in 30 individuals varied from 467 to 470 bp. A total of 16
variable loci (3.40% of total loci) were detected in the sequence of mtDNA D-loop in the population, and
the total percentage of bases A and T (67.6% ) was much higher than that of bases C and G (32.3% ) in the
sequence. The mtDNA D-loop of Onychostoma rara comprised the termination associated sequence domain,
the central conserved sequence domain and the conserved sequence block domain, and the extended
termination associated sequence ( ETAS), 3 conserved blocks ( CSB-F, CSB-E, CSB-D) in the central
conserved sequence domain and 1 conserved sequence blocks ( CSB1) in the conserved sequence block
domain were successfully identified in the population. The 30 individuals belonged to 11 haplotypes according
to the determined sequences. The haplotype diversity ( H;) was 0.733 3, and the average genetic distance
(P) between the haplotypes of the population was 0. 010 2. The nucleotide diversity ( P;) of the 30
individuals was 0.005 79, and the average number of nucleotide differences (K) of them was 2.705 75. The
UPGMA phylogenetic tree of the 11 haplotypes comprised 2 branches. The population of O. rara from the
Xijiang River possessed abundant genetic diversity.

Key words: Onychostoma rara; mtDNA ; D-loop; genetic diversity; Xijiang River
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