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BE. ExteRRad 30 MEREN 18 MK BENY . EE B TREBERALE
{5 B.#) DNA £8 7 B, #if Rapdplot B/F ¥ DNA ME SR BRERBBRFEEEA=1-S,
S = 2NxNy/Nx + Ny). Zuf{5IE M4 %4 PHYLIP % 4 9 & Neighbor (option = NJ) &
FOUBR, AR TREEMAXARBHNSIRAE. NZRAETLEE. RAPD 7874
BEEMAXNAAATHRTE —ENRBE. EHEESTIENRNBENREARLATHH
K. BRERMERF TR - HTEE, KPR DDA MMmAE AR A TH, BXH
MEBEMXRFAEERR, EONERD, SH TARENRES A FRHEZE TR A3
HIRUA,

XA 8B, RHERE. 4T, RAPDAH
FESHEE. Q11 X#tRREE: A XEHRS: 1000-3207(2000)02-0101-06

SERHA IR — N EORHIIR K AEERE, i 0 Ao T ERIE K RE. AEB AL 3. FErg %, B
MAEREBEA L., ZRBEYSHERRNBXEREMAEIE. KX RELFH
REKPHGHELXEZFNAE. FXENARTHNNT—-ERAERARELBRI®
ik, BEASZ 8 7ERAE, AMTESER K WAL R 4 it HR SR I R B AE 8 B B 2R R
— LR, AR 2 BAEAS B B A SE R R R BURARES R AR TR, BT S AT
BAMER R AKX THRA BN ERARRERTHIHRAEENE L, —L¥EEFE
T 5 0 R R} 8 28 15 B IRUR B SR 25, BRI 5l B B S O LU AR, e R
ZHE WA VB AR E AR T o XMARFRR BT TR, HEL, REE
BHEaXRE - MBS HREDREMREELFT-NTHARNE N, AXEBEER
RAPD kRSB AR AR KT MU R, HTHS A TR R B R KR
KEERXRF. —MiIAN RAPD (UE R T 8K K HOTHIBT R, B A EE 4 A RAPD 8977
X B B 4 K BT HEAT T B 5T, Halward™ % F 10 31934 29 ANEABF A FhEE R 4, 4]
FEF %553 RAPD H 5 i 33 LR R R} £ 26377 10 A0 AT 4R UEHA T RAPD S TE S 43 K
T (82} A — LA} 9 J& [8]) BT 5T b S SRR IE R B S5 R R AR — B,

KRB, 199901-20; TR 1999-07-15
E4TH. BXARBYESRE. RESRAXFFHACBRRAREHR, #HHS. 39500016,

BB AETF1962—), B, WIEFEHTA, EEERAKRHLEYEE L. HEFENERKEEY
BIRABIBI . EBAEYROKRBENDER RAHLN LB LHR.
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1.1 #8 BT RAPDZHHTAI 30 ML B R 20 FIER 2K, bR AR B W ILT,
P, WS, RARERULRHSUE 95% EHEEHRETICHAREPEH. IR
B P25 5 B . WY IE R 5 O B (Opsariichthyus bidens Gunther) . 588 B[ Zacco platypus
(Temminck er Schlegel)]. M % i 4 (Rasbora steineri Nichols et Pope). P % 4l &
(Aphyocypris chinensis Gunther). 3| Il 88 (Yaoshanicus arcus Lin), ¥ & # ¥
(Gobiocypris rarus Ye et Fu). Bt T £ (Breahydanio rerio Hamilton); ¥ 5 & T2 F} 49 i
[Ochetobius  elongatus (Kner)]. ¥ (Luciobrama bambusa Richardson). ¥ &
[Ctenopharygngodon idellus (Cuvier er Valenciennes)]. ¥ & (Mvlopharygngodon piceus
Richardson): ¥ W # ®) 40 & (Rasborinus lineatus Pellegrin); ¥t W B 49 3 B &
[Onychostoma sima (Sauvage et Dabry)], —40#€ (Capoeta semifasciolata Gunther); ¥ 88
¥ # i) B % (Garra pingi pingi Tchang) . B 88 (Rectoris posehensis Lin): #¥E B
B WK 8 ¥ (Gobiobotia guilingensis Chen); ¥ T # &) Bl ¥ (Pseudogobio vaillanti
Sauvage); M T # 8 8 88 (Xenocypris argentea Ginther) 1 8 T $i 9 = f2a + ¥
[Mesocyprinus multitaeniata (Pellegrin et Chevey)].

1.2 Ak HAEE. S DNAREA Ausubel "B FHk: MR g 95% EME EHF4AN
WlA. PCRRPAD i 52 Al Williames 3" # /73, BT 514 % Operon 2 7 895 v 3t 20
NS Y. FIIRE2. PHREHSEETR 20uL, H P& 2uL A 10x RS
O (BL4% 15mmol / LI MgCl,); B % & H B dCTP, dGTP, dATP. dTTP & 0.1mmol / L;
0.2umol/L #1 BEHL5| ¥7; 30ng #4 DNA: |U# TagDNA & 8. T PCRY M {L E#iT40
AR, 5 94T B Imin, RJG G FFE R 94T &4 45min, 36C B Imin, 2CE
{# 1min, Bf5R 72C EH 10min, 4CRE. § 9P A 2% T WEE R LK MRILL &
REETRMERSHNUTIER, RAPDEKGRECHBA0. | BFEERGH
RAPDPLOT ¥ 8 L M{EFE B (d = 1 = S.5 = 2Nxy/Nx + Ny), 2R 5 A PHYLIP &+
Neighbor B ¥ # 17 UPGMA B2 4. 4+ XE S #7{# Fl T COMPONENT $##41,

2 WRER

2,1 PCR-RAPD
20 MEIVBRE 4.6,9. 14, 17T ST MAMEET FEROTHAB(E 1. R 1), FHT

E1  BEHLE| WOPV-102 14 fa 2 RAPDY MR
Fg.! Electrophorelogram of amplification products of genomic DNA from cyprimd fishes
amplified with pimers OPV-10
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N 6.2 &7, A BR/DA 0.5Kb B 2.0Kb.

%1 RTRAPDSHFARIBEHS ¥ FF 5 B4 KR
Tab.l RAPD primers and amplified result

5% 5 -3 F3 PHER 5% 5 -3 F3 TR
Primers Sequences Amplified Bands Primers Sequences Amplified Bands

Si GTTTCGCTCC 15 Sl GTAGACCCGT 13

S2 TGATCCCTGG 9 S12 CCTTGACGCA 8

S3 CATCCCCCTG 4 813 TTCCCCCGCT 5

S4 GGACTGGAGT — S14 TCCGCTCTGG —

S5 TGCGCCCTTC 13 S1§ GGAGGGTGTT 6

S6 TGCTCTGCCC — S16 TTTGCCCGGA 5

S7 GGTGACGCAG 9 S17 AGGGAACGAG —

S8 GTCCACACGG 13 S18 CCACAGCAGT 12

S9 TGGGGGACTC — S19 ACCCCCGAAG 4
S10 CTGCTGGGAC 12 S20 GGACCCTTAC 4

2.2 UPGMA &%
A RAPDPLOT ¥ {44% RAPD i =4 K EEK B SFEEEEd=1-9). U
d{A, A Phylip K+ NJ 2F (UPGMA Fi%)itE 30 MMERRES ' (E 2).

Zacco
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__1__[Gobiocypris
— Aphyocypris
Brachyodanio
—{ Ochetobius
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E Ctenopharyngodon
Milopharyngodon

Rasborinus

Onychostma

Capoeta

Labeo

1 E Garra

Gobiobotia

Pseudogobio
Xenocypris

-—-[ Mesocyprinus

Opsariichthys

B2 #TRAPDAHTHIEERI BANISF LA S E
Fig.2 NJ tree based on RAPD for cyprinid fishes
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KEGHEITEAL, SE AL, B 6 AL 00 TEAY, S5 8E B A0 0 LR 69 AR R A 28 TR LT BE, %
TCHER A A MR AR TR 2ETE R — X b SR B, BRI R4 2 KB A B TE R
— M RILEE, HENHRIE R R B, T2 F EIEA 788 b — WA AR, 2)
MTPAUMERERARERE. B, SEERE2HARRES XEBATEILEF
COMPONENT, # {5 [l it & 8 R /4 WAL LISA R #, BB T — I X R G HE
(E3). HERE/R: UMD & WA R AT, HERAKH A ET
HAR, SHAXESHAMTBEEILRT — KR, X—SBRB#EESELARE
BtRE, B HEKEN ETHAAMY &M 5, MAERRA XN, MEKL
i % 48 ML 5L A — 1~ SOTEE.

Zacco

Rasbora

Yaoshanicus

Gobiocypris

Aphyocypris

Brachyodanio

Ochetobius

{ Luciobrama
Ctenopharyngodon

—— Mylopharyngodon

Opsariichthys
B3 KSRl S22 A NI X B
Fig.3 NJ tree based on RAPD for primitive cyprnid fishes

3 itig

MILA B4 BT RHIESE A8 55 = 40 B 1R 57t LU BT R T2 3t X Bt A6 V6 A SRR d 28 R E )
AL A OB E WO EATRER R T IR 80 8900 S 2, AT 18 5 i DUaE 2 A
TR AN ERNERNERX R EEE L —HS5A BRI TR-EEET R
Lartt, B RS 8 —RIE AR S H 4, BIE RS 8 F BRI SRR T, # xR
MREREL A RE PR AL P R . FED f T RLR A B B RS, KA RSk
ERA BGRM X R I RE R E A MB R T, WHRFERE, BRAKE
R WA AN — ARG R R RN, S A TR A KR E LRI SE LK
AR AR BT R AR IR A R E R R IR AT — N R B, BT RS SR aXE
TE4 B AN S 6 T B 2K,

EETRSZMNEMARRED HEMEBEN—TRTEBNFN, HPpIO
BRRE NS LRI R, HERH LR BT 8 1E A — A Bou et WA s
MAMEFRASRKNEARE TR THE. RAPD T A E & T A KRS 8
X, HATIEMRSRFNRME, BEFIER, FEEENS ERRAREMEBERE
Hef, ERANRBERFENELT, 2 XRERAERHENMERFARE. BREE
ARG, MR AR, EN - RTH, RIEXDMA SRS I SO ERMHEHAE,



2 7% [REEHARRAPDA TR R AL TR 105

£ RAPD 3t 5 R v it R E R B — BT, Ry 5 0 AR M T EE 5688 W
B EA AL, B, 4R LR, S aE AL R ERHE B — AN RO R, XL SR
B 4 2K Y BT R AP B Ik bk B, B KH 5 ANJE W BB (Gobiocypris), TR L R R
(Yaoshanicus) , #1 8 J& (Aphyocypris) , Bt 5 8 J& (Brachydanio) M 8 /& (Rasbora) T I T
—NERERE.

HELE LRI ZRGED AHE TR, SEWR, BF8E R 42 W R 5y R F e T
BURLE REGAFTXEANGETIESE. HERHHRAREE B RETH, HRENS
B EEAHRAE LR ZHERXEN RAPD T P EMNABET. RAPD #TtE R ESAKE
PR TREAREZ B AT, MRS 5T 7] LAF t, RAPD 43 47 77 A 7 82 RL 9 T
BlzEERRAGER, BEAERANSERBZBIMEZXARTARTIE ML REN T

2 % x ®
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THE RAPD ANALYSIS AND THE PHYLOGENETIC
CONCERNING FOR PRIMITIVE CYPRINIDAE

HE Shun—ping, WANG Wei and CHEN Yi—yu
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan, 430072)

Abstract: Many informative fragments of the RAPD were obtained from 30 individuals
that representing 20 species of the primitive cyprinid fishes by the method of random
amplifying with 20 prmers. We converted the DNA polymorphic fragment into
genetic distance by the program Rapdplot (d =1~ S, S = 2NxNy / Nx + Ny). The
programs Neighbor in software package PHYLIP was used to calculated the matrix of
genetic distance resulted which in one cladogram of 20 species. It is indicated that
the application of the RAPD analysis for Cyprinidae may have some limitations. For
the inter—genera analysis in same subfamily, the result is reliable. The result of the
RAPD analysis indicates that: the subfamily Danioinae is not a monophyletic group.
Among them, the Zacco group and Aphyocypris group form monophyly respectively.
And in this subfamily, the two groups do not have a direct relationship.

Key words: Cyprinidae, Phylogenetics, Molecular evolution, RAPD analysis



