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RISER TSR R G E b RRNE IR TR

s 1,2 T2 g
BHE ™ MFF MABRE
(1. hE BRI 20 430072; 2. el RSk P2k e, i 430070)

BE. L‘/{EF'L@@J%IJ% Spinibarbus sinensis HHNRRE W T X@iﬂfﬁﬁﬁﬂ%ﬁ% Spinibarbus caldwellt M & b HEHEF
B (1140bp) 25 52, LIRSS A b A5 12, S5 SR K IT FIK R S BRI K R FHBE IO S 0 1.2%—2.3%,
ST KRR N 2.7% —3.7% . 5T KRRy 3-1% — 4. 290, 350 e {8 55 376 76 106 T & 11 55 o 4480 96 1 25 28 g
(13.2%6—14.6%) | #AE75 R AW T RUSREAY A 4 o 325 P2 1 S0 R A RV A K 22 L P BB A K R R A B 8 4%

JEERTLK R FATT K R, X2 R AR U AD

SR I A b A A A
FEISES Q78 NERFRIRIG.A

HIAE Spinibarbus caldwelli )& T#J% H Cyprini-
formes i Cyprinidae %‘W*ﬂﬁﬂ— Barbinae 13| | %‘m)%
Spinibarbus . | IZ 53 AT T ICIL L BRIL JU gL VL
BT KL WM REESSKR, FEMNET
EAKARBER A B, hrh 22, HERER
JE. BRIEEESE, RIREEEMEF AR —, fTE
A FAY2E S AR M I AR AR S
AT AR S T A 2R R IR YE, — SRR AR
H 2 NHNE S . caldwelli FyFEAEIHIEE S . holland;
WRpSAN, B, RIEM IR EITE Y %
SRR (453 5 CRGE)

AR 4y FAEMFHE AN RHER R THE
DNA -5 A 0 58 35 . S 78 A= 4 i B 2 0o R 4R
BT — R R B T BT T R 2
Bl—9 T R2FE KT W H 5 (Molecular phylo-
geography ). 73 T ZH K B HEY B % FER 45T
HEWNEEEAR FESY T KT SR F b P i L B A )
(T G R

1 25 ZERTK DNA (mtDNA ) & — Ry P & FF
ARMIBUEE DNA 70, BA T4 8, A% n B
ZiAL, JLP A A A A, AL R, A [ Y X
PEAH A7 76 22 S S A0S T miDNA 6 90 b B
B s 7E fa B B P AR A AL 22 5 R ARk fa 2k

Wk F 27 2002-06-25 ; 4&4T H & . 2002-11-12
B2 . B R HRFREEES 19832010 B2 )0 H

M ERS . 1000-3207(2003)04-0352-005

R0 2% b FER (Cyth) MERRLIR DNA FAYE A
[T IE IR, HCE LT B bR, 16 & Fh K25 i
W, T B 5 HARSE T 588, SRR o izl
BT A TLEI A>T K F LS 22 i Sk st 388 431
ROl WA 8 R Cyth 2[R SR #E4T LB A0 T 45
TS (5] Hb B T R SR 3 % 43 T Bk ol
PO LSRR MTTT S AR 49 A 00 3 % 22 RE AR A0E
—EWBE,

I #ME5ET®
L1 FRSTRRRAS SR AYRE A 9500 B TR [ 2
peAs, BARR RIS SCR ML 1,

®1 GERREH

Tab-1  Specimens and their localities in the present study

GEE T RES W4 KA fi@ K %
L W S calduwelli TP [ KT R
2 R S calduwelli TLPE 148 KT T
3 HISE S caldwelli INIE 73 KT T
4 B S, calduwelli Tk LK %
5 I S, caldwelli BHECERM Ik E
6 B S calduwelli PG AERR BRITIKF
7 SRR S calduelli TV B BRITKH
8 HAE BRI S. sinensis DU 1M AT F i

VR A A BRI (L9706 ) A I FIRE s il s NS B AL AR A 5, SR IEL AR L 4 WSR3 B SR A I B0

BIRAVEE . X522, Email : heliu@ihb - ac - en
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1.2 EF DNA FUIRER BB HINE R T
L.5ml, %) Eppendorf & H1. F % {8 /K, TE ( 10mmol /L
Tris - HCl. lmmol/LEDTA . pH=S8.0) iR . B3
LR TR IR, AR5 N 62014 (14 STE (O- Imol /L
NaCl. 10mmol/L Tris- HCI, lmmol/L EDTA, pH =
8.0) 41 B 244 W - 70ML 1026 f#y SDS. 10 7§ 1 g
K(10¢g/m.), B T 56°C fyta i i e = A,
NSEVR B 1 T e B2 RO, P ION SR AR B &
i REECAe DR 2 EAKR, WA LE
WHAE R B TE K S BEUTIE 2h DA b, B0 5 B H
TSV B VR UTTE, TR B0 25 W TR N
30—50M, ) R B W FE K X TE 2% ik s it A7 1
—20C kR A .
1.3 PCRYt MFY 275 Cyb EE A5
& L14724 Fn HISOLS, HFH153 AR .
L14724,5 ' —GACTTGAAAAACCACCGITG —3;
H15915,5 * —CTCCGATCTCCGGATTACAAGAC —3'1°),
PCR J W () SRR A 60HL K29 S0ng B BE A
ZH DNA YEMEEAR . [ VAR R B 45 . 10 X Buffer 6HL.
dNTPs 3ML(2-5mmol/L)» 5 #1% 3HL (10pM ). Taq
1.5U, PCR W £&4A - 94 CHARH: Smin, SR HEEF
145, 94°C AP 45, 56°C 1B k 45, 72°CZEAH Imin, 1t
35 AMIEIR. I Ja 7 T2°CHEfH 8min,
1.4 PCR =#E94 L FMFE  PCR 74 0.8%
AR BT B EE TSI A S AT BN R I8 5%
M BE) R B A Glassmilk DNA 26 4Y 1] i it 7] £
HEATEEAL [, BN Pi% _E R A A R IT
L5 HiESH DNA J¥ 5168 HEF (Alignment ) fif F

Clustal X #PE, FERLLF TIH%, LA GenBank H
PIBETE B 28 42 )57 51 Cytb 2K (JF 5114524 NC-
001606) 2 2 f& J¥ 7. % 77 5 ) e 46 % 65 1
(ATG) . M B A2 46 25 B F AT IR . 73 L R G
MRS PR Mega2- 0 8 1) Hh Y 55 K fh 2403 (MP) A
A (NY) - Hoor SR B AE Bk B A 0 A
(Bootstrap analysis ) /) 77 1%, H & fli &£ A 1 34 1000
K. I &R & & &2 F A5 L Mega HHY)
Statistic T2 T/ HT.

2 #R

2.1 R oyth HEFF

F e 48 ST S T S B R R 3T Gy
N 51 42 K 1140bp , FER a0 i N BB sk, X 258
JEH A Cytb JE[R 23 A R i D FE A, X T2 3 T 4
XIS T 2 R fAe b A 75 2R =R iR %
A SER B R, Bhoe /T NAR D K AR B R A SR 5
POEBERIK, FHIPICE 178 AN AR AT A5 37 M5
BN, H Mega F'H) Statistic #5441 AT 15 771+
BRILAY A AUE L (R 2), HIR 2 ATAIAT.G.C &
B, H O 29.456 28.500 14.4% Fi
218M ATT &G BN STIN.CHCWEEN
2200, AT IEEHESET CTC &R, [
WER] LS, Cyth 3[R R B M AR 5 %) Bl 32 28 A i [
PE. BIE A T.G.C PUFREE . G i) & B H AT
Hofth = Fpmg L 1Y & £ X BB 5 EHE B P ZhL Ik
DNA 4 A —2c

®2 FRAMEHFOFNINEEEARREBFARCAHESE

Tab-2 Base composition and bias for the Cytochrome b gene sequences of S- caldwelli samples from different areas-

Avg- indicates the average quantities of nucleotides

T(U) C A G T-1 c-1 Al G1 T-2 Cc2 A2 G2 T-3 c-3 A3 G3

PH 28.9 27.5 29.3 14.3 23.7 255 25.8 25.0 42.1 24.7 20.0 13.2 20.8 32.4 42.1 4.7
Jjo 28.5 27.7 29.8 13.9 23.9 25.5 25.5 25.0 42.1 24.7 20.0 13.2 19.5 32.9 43.9 3.7
SR1 28.4  27.7 29.1 14.7 23.9 25.5 25.5 25.0 41.8 24.7 19.7 13.7 19.5 32.9 42.1 5.5
SR2 28.4 27.8 29.1 14.6 24.2 255 25.5 24.7 42.1 24.7 20.0 13.2 18.9 33.2 41.8 6.1
wY 28.3 28.0 29.1 14.6 24.2 26.1 25.0 24.7 41.8 24.7 20.0 13.4 18.9 33.2 42.4 5.5
GL 28.6 27.6 29.6 14.2 23.9 25.5 25.5 25.0 42.1 24.7 20.0 13.2 19.7 32.6 43.2 4.5
Ys 28.6 27.6 29.6 14.2 23.9 25.8 25.5 24.7 42.1 24.5 20.0 13.4 19.7 32.6 43.2 4.5
OUT 28.2  28.1 29.2 14.5 23.2 26.6 24.2 26.1 42.6 23.9 20.0 13.4 18.9 33.7 43.4 3.9
Avg 28.5 27.8 29.4 14.4 23.9 25.8 25.3 25.0 42.1 24.6 20.0 13.3 19.5 32.9 42.8 4.8
HEFR YS BABA OUT  AMEBEiEfm|

[E.PH REEFF JO MEEERC SRL JLpg LEEl SR2 IR LBHE2 Wy JLPEZJE GL

Pk e = VA
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2.2 ® oyth EREFIINERIER AL ARBR R BRI (R 3)
Il Mega ZR {4 H ) statistic #7443 1T )5 51 28
®3 TEMBREAFE cyth HEFIIFRE (T =M MBRE(E=M)
Tab-3  Numbers of transitions (lower triangle) and transversions (upper triangle) for the Cytochrome b gene sequences of
S. caldwelli samples from different areas
PH JjO SR1 SR2 wY GL Ys ouT

PH 6 7 8 17 6 8 23
JjO 21 3 4 13 2 4 17
SR1 28 27 3 12 1 3 18
SR2 27 26 3 13 2 4 19
WY 29 28 5 4 1 13 26
GL 28 27 12 1 13 2 17
s 28 27 12 11 13 0 15
oUT 120 118 121 119 121 119 119

Hr 2 3 T L, AN [ b B b B A 08 Gyt A
Hh A AR T AR 029, ikl 2— 13, 4%
RO B TR (A4 . A o e g g
SRS [ E ) f e  BF A4 G B5  T RER e phy
RESHEORER R, R ITASH, F AR 2 5 1
TR ARG TR 4 = AN EE b O AR AE S

7 3% 55 8 o G A SR R 2% 1 158 = o s AL e P
5 L ARSI — R R —
2.3 WEFEGR Bt IEET R

FH Kimura2 2 0B 55 1175 V8 Cyib 56
(R 5t/ B A AR A R (R 4),

F 4 TEMIBHEBORE Cyb BEFIVEBR/ G0 MBEETRR(F=/M)

Tab-4  Ratios of transition/| transversion (upper triangle) and percent of sequence variations (lower triangle) of the cytochrome b gene for

S- caldwelli samples from different areas-

PH JO SR1 SR2 WY GL YS ouT
PH 3.500 4.000 3.375 1.706 4.667 3.500 5.217
JO 0.024 9.000 6.500 2.154 13.500 6.750 6.941
SR1 0.032 0.027 1.000 0.417 12.000 4.000 6.722
SR2 0.031 0.027 0.005 0.308 5.500 2.750 6.263
WY 0.042 0.037 0.015 0.015 1.182 1.000 4.654
GL 0.031 0.026 0.012 0.012 0.021 0.000 7.000
YS 0.032 0.028 0.013 0.013 0.023 0.002 7.933
ouT 0.141 0.133 0.137 0.136 0.146 0.134 0.132

F e 4 T I KR I — bt 3 R ) 4 S A D
Ay 0.220—2.4%, A 6 Ho BE F B 1] 2 1.2%0—
4.2, 5 7 [a] Ffr o A ] ) 0 0 ) 38 A Ry
13.200—14.6%0, FIAIAELAS R BT RN AY
WAL AR SR A/ B A L A A8 4K 35 L 0.000—
13. 500( o 7 A 1) B9 st /IN T 40 11 48 75 L AR/
- FH BEGY

2.4 HFRGH

FF P AS 0 7 950 8 MegaZ.-0 B {4 ()
B KTRT297% (MP) AR (N)) M5 T R M IF
A RE 1000 . 153K R sl Fh il 2 T 2
Gi (LA AR s SR 1B 1),

A2 T ZAMTATLLE L, [ —K AT
R EIR (BRI R IKR) AR RE—iE,
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97 2% WY i
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JO i

OUT 5 il &L

B L R R 4 T R Gom (Rl #on 1000 1%
EEMAERE . B DY NI D7, R Y MP J7%)
Fig-1 The molecular phylogenetic tree of S- caldwelli samples in dif~
ferent areas- Numbers indicate bootstrap values of 1000 replicates (upper
for NJ. bottom for MP)

MOAIBHIA RERTIK R ) B RAE S, XK FR K
TR RGO RBUIT AR T — M RIRAE, 3 T R
T FERIIK R e R BT, HAUTEAR S A R (1)
TLIKZR) B ZRREAAR VA (U TLK 2R ) B R RER
TE—S, JB T AR R I — i K R 92888, BN 1S b

WAL,
3 it

—fAEIL T S8 AT B AL AN A
*ﬁmﬁ&M\WﬂﬁﬁkF%ﬁﬁﬁﬁﬁlﬁﬁL
2 NEREN AL TG
0.20% 4.2%, oK Hﬁ/\ﬂilﬁl%%ﬁ{zt Gyt
IR KT 10260 ACRIF 5 v i 420 573 L 7E
%%ﬁz%ﬂﬁﬁﬁﬁ&?%ﬁﬁﬁﬁ*%@@

Mii’aﬂﬁuél ,\EF&{IT(E@J(? 'ﬁﬂkmj@%ﬂ 23 5
iR 1.2%—2.3%, 5T /KER K 2.7%—3.7%,
SRR N 3. 10— 420, 3 SR i K

LK R SERTLK R B R R Y], Hk oy ML
ALK R

MITT R
ﬁf’ﬁm%ﬁ'ﬁ(a(@é’ﬁk?HWi’@E’JK??’iiBﬁJFﬁ%
JEERUKRRARKIK RS, W\ TERRE, X
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BIOGEOGRAPHICAL PROCESS OF SPINIBARBUS CALDWELLI REVEALED BY
SEQUENCE VARIATIONS OF MITOCHONDRIAL CYTOCHROME b GENE

. . 1,2 . .2 1
TANG QiongYing *“s YANG XiuPing” and LIU HuanZhang
(1. Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 4300725 2. College of Fishery, Huahong Agricultural University, Wuhan —430070)

Abstract ; Spinibarbus caldwelli(Cyprinidae s Barbine, Spinibarbus )is a kind of small to middle sized fish dwelling in the
middle or at the bottom of rivers widely distributed in Yuanjiang River: Zhujiang River, Jiulongjiang River: Minjiang
River, Changjiang River, Hainan and Taiwan- Because of the differences of ecological environments; morphological vari-
ations were found among the samples of S- caldwelli from different localities- In the present paper. with Spinibarbus
stnensis as the outgroup, the cytochrome b genes ( 1140 of S. caldwelli specimens from different localities were se-
quenced to study biogeographical process of this species- Molecular phylogenetic trees were constructed according to the
neighbor-joining method and the most parsimony method in Mega 2- 0 software - The results showed that variations between
samples from Changjiang and Zhujiang rivers, Changjiang and Minjiang rivers, Changjiang and Jiulongjiang rivers were
1.2%6—2.3%,2.7%—3.7% ,and 3.1%—4.2% respectively - All these are much lower than the interspecies varia~
tions (13-2%_14-6% )- These variations and molecular phylogenetic trees indicate that the biogeographical process
might be that water systems in southeastern coast region separated from the inland water systems first, then separation be-

tween Zhujiang River and Changjiang River occurred and these events should be in the Quaternary -

Key words ; Spinibarbus caldwelli ; cytochrome b gene ; biogeographical process



