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(1. , 430072 ; 2. 430070)
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:Q951 A :1000-3207 (2005) 06-0645-09
DNA ,
[1-2] DNA 3 14
D-loop , ) , '
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, 3 , ( Extended termi-
nation asociated sequence, ETAS) (Cerr 1.1 3 14
tral conserved dormain, CD) (Conserved , ,
sequence block , CB) , , (Nemecheilinag) (Cobitinae)
[4] 3 , (Homelopteridee) 4
[4=1 DNA PCR
Buroker ¥ , GenBank
Broughton [6] , Myxocyprinus asiaticus
TAS C81 CRB2 95 % ,
CB3 Liu [
ETASL CB-F CB-E CB-D CB-1 CV-2 CHEB-3 1
, 1.2 DNA PCR DNA
[8.,9] K
PCR DL1 DH2 ,
Liu [ 3 :Botia DL1:ACC CCT GGC TCC CAAAQGC, DH2:

sp. , Parabotia banarescui , Leptobotia eongata
[10] 5

:2004-05-20
(30170137 ,404320037) ,

:2004-04-20;
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3UL (10 pnol/L) ,Tag 1.5U PCR AY600880( 1)
194 3 mn, 194 1.4 DNA (Align
45s 56 455,72 1mn, 35 : mert) Qugd X SEAVIEW [12]
72 8 min GerBank
1.3 PCR PCR 0.8% DNA
) , CEB-F C31
Qdasanilk DNA
, , W=A T,R=A
GenBank , : AY600862 GM=A C,Y=C G T
1
Tab.1 Secimens and ther locdities in the present sudy
Genus Secies Locality Drainece Sedmen No. or Accesson No.
L. tchangi 0000024/ A 'Y600871
1 0000027/ A Y600865
L. tientaiersis tientainensisl
2 0000028/ A Y600866
L. tientaiensis tientainensis2
Leptobatia L. pdlegrini 0000029/ A Y600873
L. rubrilabris 0000021/ AY600872
L. dongata 0000019/ A Y600875
0307110/ AY600874
L. tientaiensis hansuiensis
L. taeniops 0000020/ A Y600870
P. fasdata 0000038/ A Y600868
P. banarescui 0000037/ A Y600869
Parabatia P. lijiangensis 0000036/ A Y600867
P. maculcsa AY091508 *
P. kiangsiersis AY091509
1 0000030/ A'Y600862
B. (Sinibatia) superciliarisl
2 0000031/ AY600863
Batia B. (S.) superdliaris2
1 0000033/ A'Y600864
B. ( Hymenophysa) robustal
2 AY091510
B. (H.) robusta2
Nemacheil us N. barbatulus AJ388422
0000005/ A Y600879
Misgurnus M. anguillicaudatus
Cohitis C. snersis 0000012/ A Y600880
C. lacustre M91245
Crosostoma C. lacustre NC001727 *
S. kwangsiensis 0307116/ AY600878
Sinohomal optera
Jinshaia J. abbrevata 0307117/ A Y600876
0307119/ AY600877
Sinogastromyzon S. szechuanersis
M. asiaticus AY017140
Myxocyprinus

GerBank
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MP 1000 (Bootgtrap
anayss) ML HKY85
, Quartet puzing , 10 000
2
2.1 DNA
DNA
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(67.2 %) C+G (32.7%) ,
AT ,G C
(T9Tv) 2.60 Liu [®
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(CD) (C!)
2 A
(39.6 %)
(37-4%) (30.4 %) ,
A
[7]
G (17-8 %) (9.6 %)
(11. 6 %) :
(18.2%) ,
(14.1%) , (12.0 %)
, 963 )
601 , 409
2.2 (ETAS
DNA
234p —255p
AS(RCAR ) ,
TS (ATGIAT) , 19 —25nt

62 —72nt m

647
ETASL
, TACATAWTATGCATRATATTACAT,
Liu [
2.3 (CD)
B CD E F™ Lee
(1] CS-D Liu [
[17] ]
C®D,CHBE CBF ,
, 5
CSB-F, : ATGTA GTAA GARMC
CACCAACYRGITTA CB-E CSBD,
: TCARGGRCAA YAATYGTRRRGK
TGAACTATTACTGECATYTGGITCCIATTTCAGG
C®-F CSB-D , ,
Liu
GTGGG box
CHB-E
2.4 (CB)
CH1,C8-2,
CB-3 :
(8] CB-2 , ,
CB-3 CB-2 , , CB-1
GACATA
CH-1 CB-2 CB-3,

: AGRTKAATGUTWRAAWGACATAMCC (-) AYAA-
(A, CGCGACAAACCCCCC (-) € (-) TTAccecc (-)
TACGC  CCTTGICAAACCCCRAAACCAA GGARRRC

CSB-3 50nt
CATATTATATATAA
2.5

NJ

1000 50 %

1 (
) :
(88 %) (
)
( 75 %)
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, 100 % 11
65 % 78 % , ( 3 MP 1
, , (Length = 1736 ,Cl = 0. 547 ,RI = 0. 663) MP
ML , Quartet puzzing , , 57% ,
10 000 , ,
NJ ( 2, 56 %, :
( 94 %)
MP ,
100% 75 % 70 % ML
1 (58 %) L L
M P i) ( 1
81412111, , ,
65 L.taeniops s
78 L.rubrilabris §
57 L.tchangi s
L.pellegrini §
L.tientaiensis hansuiensis § Leptobotia
78 \
wo [ L.tientaiensis tientaiensis| §
L.tientaiensis tientaiensis2 §
100 L.elongata a
{ P.kiangsiensis i
Botiinae P.banarescui §
65
P.lijiangensis § Parabotia
88 \
{ P.maculosa \
P.fasciata &
100 B.(S.) superciliaris] s
100 B.(S.) superciliaris2 = Botia
100 B.(H.) robustal s
B.(H.) robusta2 D
100 M.anguillicaudatus
78 C.sinensis
C.lacustrel
68 100
C.lacustre2
75 N.barbatulus
J‘: J.abbreviata
100 S.szechuanensis
S.kwangsiensis
M.asiaticus
1 NJ 1000 50 % ( )

Fig.1 NJ tree of Botiinae based on the control regon. The vaue a the nodes presernt the bootdrgp va ue above 50 % usng 1000 hootsrgp replications.

(Only transverdons ind uded)
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73 L. taeniops S
L. tchangi §
60
1 L. rubrilabris
60 ini N Leptoboti
L. pellegrini N eplovotia
70 L. tientainensis hansuiensis N
69 —— L. tientainensis tientainensis|
65 L L. tientainensis tientainensis2 N
N
99 L. elongata N
51‘: P. maculosa 9
Botiinae 66 P. banarescui s
04 75 P. fasciata. § Parabotia
¢|: P. kiangsiensis §
P. lijiangensis h
100 B.(S.) superciliaris] §
100 N
B.(S.) superciliaris2 §
Boti
100 B.(H.) robustal i otia
B.(H.) robusta2 a
88 C. lacustrel
58 _C C. lacustre2
73 83 M. anguillicaudatus
C. sinensis
N. barbatulus
80 J. abbreviata
71 S. szechuanensis
S. kwangsiensis
M. asiaticus
2 HKY85, 10000 Quartet puzding 50 %

FHg.2 ML tree of Botiinae based on the control regon. HKY85 was chose as the evolution modd . The v ue a the nodes present the corfidence leve atove
50 % usng 10 000 Quartet puzding

3.1

AT

cC

A+T

,G+C

(26.7%) ,

CE8B-D CB-1 CB-2

CS®-3,

73.3%,

(36.3%)

3.2

ETASL CB-F CB-E
CB-F

C®-1

1.597,

MP

[19]
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3

MP

1000 50 %

Fg.3 MPtree of Botiinae based on the cortrol regon. The vaue a the nodes present the bootstrap val ue above 50 % using 1000 bootgtrap replications
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STUDIES ON THE STRUCTURE OF THE MITOCHONDRIAL DNA CONTROL
REGION AND PHYLOGENETIC RELATIONSHIPS OF THE SUBFAMILY BOTIINAE

TANGQong Ying'?, LIU HuarZhang', YANG Xiu-Angf and XIONG Bang- Xi®
(1. Indtitute d Hydrobidogy, The Chinese Academy o Sciences, Wuhan 430072;
2. Cdlege d Fishery, Huazhong Agricultural University, Wuhan 430070)

Abstract :Bdongng to Qohitidae of Cypriniformes ,the sukfamily Botiinae is a group of sTdl or midd e freshweter fishes dweling
in dow to noderately swift waters, and many of them are comnon aquarium gpecies  The classfication of Botiinee fishesis cornr
troversd anong dfferent authors Fang(1936) and Nal bant (1963) divided Botiinae into two genera, Batia and Leptobatia , while
Chen(1980) separated it into three, Batia, Parabotia and Leptobatia. Up to now , there was no study conducted on the structure
of mitochondrial DNA control regon and the nolecular phylogenetic relationship of the sulfamily Botiinae. In the present gudy ,
the dructure of the cortrol regon sequences was andyzed for fourteen goecies representing the three genera of Botiinee. Smilar
to other fishes, the control regon of Botiinae is conmposed of three domeins, the extended termination asociated sequence
(ETAS domain , the Centra conserved domain (CD) and the Conserved sequence block (CB) . The ETAS domain is very rich
(73.3%) inthe contentsdf A and T, while the CD domain is much rich(36.3 %) in Gand C. A termingionasociated se-
quence TAS(TACATA) and its reverse conplementary sequence (ATGTAT) were found in the ETAS domain, and the conserved
sequence in this domain is ETAS 1. The CD domain is highly conserved , and three conserved sequences were identified , C3B-
F, C8B-Eand CB-D. Three conserved sequences were idertified in the CB donmain, CB-1, CB-2 and CBV-3.

With Myxocyprinus asiaticus as outgroup , cormpared with members of Nemechellinae, Qobitinae and Homdlopteridae as
well , the phylogenetic relationship of Botiinae was anadyzed usng the neighbor-joining(NJ) method in MEGA2. 1, the maximum
parsmony (MP) method in PAUP 4. 0b10 and the meximum likelihood(ML) method in TREE PUZALE 5.0. The resuts showed
that the sutfanily Botiinae is norophyletic and the corfidence levesin the three anadlys's methods were 88 % n NJ , 57 %in MP
and 97 % in ML repectivay. It d supported thet Botiinae contains three genera, Botia, Parabatia and Leptobatia, Snce
each o these generaformed a norophyly , which were supported with 100 %, 65 %and 78 %of bootsrap valuesin NJ method and
100 %, 75 %Yand 70 %of Quartet puzzing valuesin ML method. In MP andlyss, the bootgrgp va ue supporting nonophyly of the
genus Parabatia was less than 50 % , while for Batia and Leptobatia, the va ues were 100 %and 56 %.

Based on the results of nolecular phylogenetic andys's, norphological cormpari on and geogrgphica digribution of Botiinae
fishes, it was suggeded tha Batia isthe nbd primitive genus, Parabatia the second, and Leptobatia the nost gpeciaized.

Key wor ds :Botiinae ; Mitochondriad DNA ; Gontrol region; Phylogeny



