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FIFRALTE S & 5k F A RAPD %F
A TL2 RAE PR, B RO, B B2

(1. PEARFHFRTLE ELLARFRALA, AL B RE 150070;
2.6 FRIEIE A, T AL & RE 150080)

W T FIA RAPD HA TSI K = e 51 8 ( Tridolodon ) A &L BB L e ¥ SR AL % 8 (Leucis-
cus waleckii Dybowsk)PEFT BB FPENR (M BARLIES Y, BSECTHR TN (4—~6 ). BREW, &%
LA LR R RAPD FEECRIS AR R B E, TR SGEMBECY 0. 30, RIEHER X 0,70, BB RES
M S PR S R AT B R AL B A B0 0. 13 R0, 16, B EEEE 3 0.87 #1 0. 84, RIBEIK £ &ML
BRI GEE R (0. 70),  ZH G K 2 DA R, BIBkE =1 ( Tribviodon hakenensis Gimther)F =5

(T. brandti Dybowski)o

SERER): sk PRI RV T A RERR R RAPD
PRI F: Q503 SRRRIAE: A

T K £ Y R Leuciscus ) B, B
BRI F IR T 8 (L. waleckii Dybowsky) 4,
B8 I MESE EHFEZSE(L. brands Y B
ABFA(L. brandei ), RESBNTAH 3 MES
AT SUHERA R0 ) A TRV B, 24 3t 8 RAR R L
MBI R 22 75 R 0 &k R
AL,

BRECERUURIEELEE A AT Rl . TR Rl 2k
Bt B ( Tribolodon ), HH B KRR 3 |
WRHERNTZR ., XTEMEDE ERABRYE
W ESESHE O A KM REDY s %
M ERFERE EREERX 3 R
REN 1 AR BI=3 8 T. brandti (Dybowski);
FREVIFAHE 1 M, 2 LB S & L.
brandti Dybowski, iR BSR4 BRI FiZfl
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REEMLAEMNEL 2 M mEe R, MM {2
R LA W T BRI R &R
KBRS RIE R 2 MR, s E ARERF & L.
hakonensis Ginther, G AMLREF &, T2
MESL E—EFERXFN AWERASTE
Wi T7 ik, HE R R R B R W A R R R R
B3 b, Rz rpie 5 2R S ARAE.,

1 MERAE

1.1 #F8

SR BAE L T W R AEHE R4 ~6 A)
RBEBERITEEIN, Hh &Mk 20 B(3~4 #8),
Bk 20 B34 1), RLEF & 10 BT ~2
W) o TFE PSRN 3B e Sk 1T e KA 18] SR B S O e ik
W3 B, R EAFRMELME,
1.2 ZEFE4 DNA iR

BHRAGEN LREMFHRL 5 g MA
DNA ## BUZFR S0 ml, FIR SR, MAZTEMK
FRFRRIREE 300 pg/ml, 50 CHEF 3 h, I 1 #%E
PR/ ROFER R 2 %, BB, B 2 vk
FIAK MR, RIGEMT 1/10 TE(pH 8.0)&
R
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1.3 PCR R RAPD a4

RAPD 447 7 10 bp EEBLEIM(C+ G 60% ~
70%), 2B B Operon £ THEA ], RAPD ¥
RN %S Williams 25101 E AL, RIVIE
A% 10 mmol/L Tris-HCL, pH 8.0, 50 mmol/L
KCl, 2. 0 mmol/L MgCh, 0. 001 % gelatin, 4 F## NTP
% 0.1 mmol/L, 0.2 pmol/L 3%, 25 ng R H
DNA,1 U TaqDNA B 5B (T 2 E Promega &3
&), RSBk 25 ul. F GeneAmp PCR Sys-
tem9700 § I LHEFTY I, G- 45 MEET,
FAEFEIE 93 T1 min, 36 C1 min, 72 T2 min,
45 MEHRAT 94 CTWAEHE 1 min, 45 TMEFR 72 C
FEM 5 min, RAPD F=H1R 1. 5% BRAE R SERE L 3
53#,0.5 pg/ml EB R€)5 1 GDSB000 SERR R F
S(UVP AEDHTHH.

1.4 $EitE
MMETPFESAIR BB S Nei 7 AR
S5 =2N,/(N.+N,},

A S, —F o R HF oy (6] A9 R UR A
N,—RAPD 8 Bl M o MK y R
840G N N,—2 38K = iy SBT3
RIS A 1- S, B 2 R ER R IFERE
¥.

2 #R

2.1 RAPD4Hf

M OPC.OPN # OPH 3 AKEHLS ] #1hHkik s
I HBUR B A OPC-01 — 06, OPC-08 — 12, OPC-
15.16, OPC-19.20, OPN-01 ~09,11,17 343 3
AT RAPD PV, 3BT 3 MEpER A
B A 1.2, A ERRE L, A3 #2348
feE A LR, RAPD BRHEENESE,
HARE 356 & DNA FBR(FHEM31W 15.5 %),
HAGML Itk E 112 i ¥ 5 B, Bkt
132 &5 WA B, RIS &aLRE 12 £V H#A
B, &M LA EM LI 36 S48 F B, &L
FARF EFE 14 FT AR, BEAARIES
IR 19 XY AR, &ML BELARIRES
MIE A FT AR, PHHEMABREN0.1-
5.0 kb, MBI F B/NTF 0.1 kb, 23 TSI R
RiHgi=g T S840 DNA B B, &Y E—
S| R B &Mk 4.9 %, Bk 5.7
F FILRES f1 4.9 &, M RAPD B AER, 3

Fhfa A R KRR, W R Ty, i
HEM LR 66 &, BiELIS R 81 &, FAtH
PR R 83 &,

SN

1 23 H5 (98 RaPD M E B RS
Fiz. 1 Distribution of RAPD hands by 23 primers

a b e A NHEFEELA ERLEMNALRFE RAPDITTH
BREEBY; b BB LmEML A RAPD I E R B,
ac—EMLRRILES & RAPD I MILF B e—RIEEF 4
&Mk RAPD I H30H B sbe— 23R 3 B LA RL TR
B RAFD T H3EE F B

2. b and ¢ represent special RAPD bands of black beachhead fish,
gold beachhead fish snd L. waleckii Dybowski, respectively; ab—
sharing RAPD bands of black beachhead fish and gold beachhead fish;
ac—sharing RAPD bands of black beachhead fish and L. wafeckii Dy-
bowski; be—sharing RAPD bande of gold beachhend fish and L.
woaleckii Diybowski; abc—sharing RAFT) bands of black beachhend and
fish gold beachhead fish and L. waleckii Dybowski.

2.2 RN

WE 3 A RLEERRERE(H 3),
WE 3 L, LRk RO REUE, TS H
LR ERGRBIT,
3 i

(1)¥F BHFTIER, M\ RAPD Fi8EIA DNA &
U ERE N U KRR R R RADER., ER2 R
UM ESE AT, EEANKFRRARE, A
HRAZSMT WO EERIERE, EZHR,
FAH L Operon 227 47 OPC 1 QPN 2 43t
40 A BESL 34 (OPC-01 ~ 20, OPN-01 ~ 20) % &1
S BEL A FRACHE S SETBEITA RAPD KGR
A, OPC #H 5 [¥ . OPN #3[#3%HiX 3 B R%
FRENTHOSCR, H R &M S L FD
4G R B 66 %A1 81 &, RAPD 1540 EHR
HER R 3 FaSH ke (RRERE)
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B R4 2T 3R R S T AL B 5 MR R B RAPD 437 3

RAPD AR BERFANBIEAR. ARFE  MHOREEEERENRXER, /2 MREAR
KEERAGH LFENARER, WHAREZE  SHXAREEBERPEARATLERREE,
REEROETE ARG EELZR, SWLABR  SOWEERENRLMBEER BHETRE
LEREEEMB N EFAES, RITAALE ATHEMRARER E O,

T 1 S RASIRALT T S 0B IR TR S PE
Table 1 Genetic similarity indices and genetic distances between gold beachhead fish, black beachhend fish and Leuciscus waleckii

Dybowski
ik &Mk Rk KiLREF &
Species Gold beachhead fish Black beachheed fish L. waleckii Dybowski
k%
Gold beact 1 fish 112 0.30 0.16
B
Black beachhead fish .70 132 0.13
FARTE 0.84 0.87 112

L. ualeckii Dybowski
B R L= AFRN TR AR U, TS ATH SRR SES, 1 AR L MERTRE RAPD &8
Mote: Figures above the diagonal represent genetic similarity indices and below the diagonal represent the genetic distances; figures on diagonal repre-
sent total RAPD bands of each fish.
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Fig.2 RAPD patters of gold beachhead fish, black beachhead fish and Leuciscus waleckii Dybowski generated by primers
OPN—05, OPC-11 and OPN-01
M—Marer(XDNA/ Hind[ and EroRD) s YL—AURES B H—BESk o ¥ — BSOS A R Tk | — 2k O— 7o Sr U DNA B8 I
M—Marker(\DNA/Hind [l and EcoR 1 )3 YL—L. waleckié Dybowskis H —black beachhesd fish; Y—different species with slight marriage colars
J——gold beachbend fish; C—Contrel, without template DNA.
()F LB B SAELMAIHE T &2 [\# e
S | BRI 0. 87, B LTS BRI TG
Black bosthinead fish | | 29 0. 84, TT &Mk Bk k2 5]y 8 1% BE 4 40. 70,
vitichs ook - PR M R Sk B RO RIGE, T 5
00 ¢2 04 06 08 10 12 1.4 Ejt?&?ﬁﬁgﬁﬁﬁﬁﬁﬂo ﬂ“%ﬁ&fd‘?‘ﬁ(‘?
R THRERPM =haBARS AR s, 8
3 SRL AR LRELREED BELWER, HE B RPN, S L REE
Fig.3 Linkage distance of the three fishes ZBR & ( Tribolodon hakonensis Giinther), Tj B 3L
R =3 ( Tribolodon brandti Dybowski)o
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Relationships of Leuciscus waleckii Dybowsky and
Tribolodon fishes in Suifen River by RAPD technique

CHEN Jin-ping" %, LIANG Li-qun', SUN Xiao-wen*, DONG Chong-zhi', ZHAQ Wen-ge?, CHEN Hui®
(1. Helongjiang River fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. Harbin Normal University, Harbin 150080, China)

Abstract: The genetic sirnilarity indexes and genetic distances between Leursiscus waleckii Dybowsky and two
Tribolodon {ishes-gold beachhead fish and black beachhead fish, were analyzed using RAPD technique. The
fishes were collected from Suifen River (Heilongjiang Province) during their spawning anadromous migration
(April to July). The results show that the RAPD patterns of gold heachhead fish were significantly different
from those of black beachhead fish, and the average band sharing between gold beachhead fish and black beach-
head fish is 0. 30, and the corresponding genetic distances between them is 0. 70. The similarity indexes of
RAPI patterns of L. waleckii to the two fishes of Tribolodon are 0. 13 and 0. 16, respectively, with the corre-
sponding genetic distances of 0.87 and 0. 84, respectively. The conclusion is that gold beachhead fish and black
beachhead fish in Suifen River are two different species which are Tribolodon hakonensis Giinther and Tri-
bolodon brandti Dybowski.

Key words: gold beachhead {ish;black beachhead fish; Leuciscus waleckii Dybowski; relationship; RAPD
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