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1.1 #8 FFABRAES EERNPTR L LTS
EAHMERAARMAE, REMEBZKRS I
a7 . B BE 8. [ Myxocyprinus asiaticus ( Bleeker) ] ; 8} Ft
#)®Y( Danio nigrofasciatus) V& 74 {1 2% 84 [ Barilius bari-
la (Hamilton) ]. ¥ 4 ( Rasbora sp.) . 3% & %8 [ Zacco
platyus (Temminck et Schlegel) ] .5 O fA.( Opsariichthys
bidens Gunther) . 4 8 ( Aphyocypris sp.); 8L B 1) /b
8 ( Puntius sp.) . Sawbwa resplendens ; ¥ 8% Y0 £ i) Bf
8 ( Labeo senegalensis ); M & 4 W Bt &) Rhinichthys
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KPRkt AT R P RAES LR, FEHRRA
BASALAHSAR 5% ERFRT-

1.2 DNARE.PCRyBMEINME HEHHh
EEMUIBHESPEE S DNA, KI5 ST HES 1
WEFHRIEFRRTFEBERITT -5
5’ TGGCCTCTTCCTTGGCCGTC3” F 5 AACTCGTCTG-
GCTTTTCGCC3'[8), L) 34 DNA K 4% # 17 PCR ¥~
B4R 94C T A M 3 min, RIF 94°C A ¥ 30s,
60°C iB ‘k 30s,72°C #E{# 1 min 30s,35 P& )5 ,72C
FEAH 8 min, MY BE R 900 bp B9 B B9 & HF, DNA
Foih EEREERARBTUE,

1.3 RGEREHH  MB ClusalX HET #7
DNA F 5 & # A T E. {8 F MEGA ( Version
2.1) 3428 B ) Neighbor-Joining (NJ ) 85 Fl Most-Parsi-
mony(MP) R 3 BT HEZ X R MBS X AL

, H- 4T 1000 ¥R A J& (Bootstrap) 53 7 o
2 &R

2.1 STEEBEAKEAREEFIANETFHFY

BB 4 FARNBEFRFIE Clustal X
BEHIIEEARTHRAGELETSNAFIERE, 34
XeeEAH ST HREE 1 NS FETRFIIRER
TFREXFE,RINHEETH 143 M ETFRMSA
TERKE N, X 743 NS AL S b 4R <P iz
HAE N6 ERMEE SRA ,HPLEE RS
B LA 366 S FBEANTRA L 217 1 MR ZIEE
BIEE B (P-distance) T 1 iR, MEHR A LE
WAt A KE PEENTIIEEN 0.026—
0.433 ; T 7 2 Bl A5 £ 0 88 B} R 3% 09 188 £ BE 25 ) A
0.398 3 0.519,

R1 RATHRA 13BN G K2 B R 550 % 8¢ BB I f 8 i 38 & B6 % ( P-distance)
Tab.1 P-distance between the 13 analyzed cyprinid species and the outgroup M. asiaticus

Taxon 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Rhinichthys
Cyprinella 119
Culter 215 244
Xenocypris .208 .239 .081
Opsariichthys .253 .293 L1139 .159
Zacco .251 .288 147 .160 .026
Aphyocypris 227 .256 .162 171 .208 .216
Barilius .296 .338 327 .314 .341 .341 2322
Sawbwa 317 .361 .300 .324 .325 .332 323 .331
Labeo .307 .349 .296 .316 1332 .335 .320 .323 .189
Puntius .365 .376 .356 .351 2391 .393 .369 .386 .257 .286
My=xocyprinus .419 .443 .398 412 .431 .438 411 .455 459 .466 .504
Danio .389 420 .388 .403 .420 .417 .398 .433 421 418 437 .519
Rasbora .359 .382 .354 .376 .389 .398 .384 .415 .409 .389 428 .480 .373

2.2 %R HE

% %k Bl Kimura 2-parameter Model F1 Pairwise
Deletion, R} NJ & S7 ZEEF 1 A& FFI#HTH
Fr/EE 8 NI 4 X B (E 1a), %45 X B4 Bootstrap £
B (1000 K EZ PR )RR A5 F, HsbER
Xt 8] AL S HEAT AL I BT R T, HE B S B9 BT 743 A
i 5. 28 Pairwise Deletion il MP ) Close-neighbor-in-
terchange( CNI) Ab B /578 B89 MP 40 X B (B 1b), K
F C1=0.72,R1=0.56, U LM ZREEPRT

A AR A EETETR FHTH S a
W68 TR DL K SA TR B R 2 EE B R B
2.3 RGARE

HTFSTEEE1IASTFFINN NP, 4
g FAE RS BNt 87H& ( Danio ) Rk )& ( Rasbora)
HRARRN—IBEAR, (KL MR (Barilivs ) W 1/ 8
J& ( Puntius ) | Sawbwa J& FT8E /8 (Labeo ) BB N B R
B, ﬁﬂ'ﬂ**ﬂ@ﬁﬁw%(Aphyocypﬂs) SO0 aERE(0p-
sariichthys ) F1 98 /& ( Zacco ) F1 88 J& ( Xenocypris ) & $1 /&
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(Culter) KRR - ZBH, MEFT A TH K
Rhinichthys 1 Cyprinella ¥4 1.5 — ¥ 7 B, R 5 581
B R E KB FHEAE MP 2 X (E 1b)H, 7T A

RBGTR ARECHRELER.
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Fig.1 Neighbor-Joining tree (a) and Most-Parsimony tree (b) of Danioninae; numbers on the node represent the 1000 replicates bootstrap values
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EAB1ASTES D AR R 4188 488
B9 R 161 45 125 #19 F B A 0L ek 80 P X o £ 2 ) W P AL
NEREROPTE -/

SR RAER (EHEANHATR D SR 5K
BREMELBER T RGOSR R, B MRS
METHFRETELE —CLXBNEH. fAlE.

O £ 8 A UR F L K BEAE XS T AR AL 0 R
FMEEERG, TRMEMERNREER LR
MAEEREDMRERE, BT AP TR R
B E LB EA B RGO i R REEI B R
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STUDIES ON MONOPHYLY OF DANIONINE FISHES( TELEOSTEIL:
CYPRINIDAE) , BASED ON SEQUENCE VARIATIONS OF THE S7
RIBOSOMAL PROTEIN GENE

WANG Xu-Zhen and HE Shun-Ping
(Institute of Hydrobiology , The Chinese Academy of Sciences , Wuhan 430072)

Abstract: The S7 ribosomal protein gene was used as a DNA marker for the phylogenetic analyses of Cyprinidae in present
paper. Sequences of the 1* intron of the S7 ribosomal protein gene were determined by Polymerase Chain Reaction
(PCR) for 13 species of cyprinid including 6 danionine species. An alignment of 743 nucleotide sites was used in the
phylogenetic studies. Out of these sites, variable sites were 592 and parsimony informative sites 366. Sequence diver-
gence among the cyprinids analyzed ranges from 2.6% between close species to 48.0% between distant species. The
cladograms were produced using Neighbor-Joining method and Most-Parsimony method included in software MEGA . The
present results indicate that the currently recognized Danionine fishes cannot be related as a monophyletic group. The lo-
cation of Danio, Rasbora and Barilius closely nearing the root of the cladograms shows that they seem to be derived ear-
lier from common cyprinid ancestor. Compared with these basal Danioninae genera, speciation of the genera Aphyocypris ,

Zacco and Opsariichthys occurred more recently and they may be closely related to the East Asian fish group .

Key words: Danioninae; The S7 ribosomal protein gene; Phylogeny ; Cyprinidae
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