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RETISHEAHBRSHES T
REBHEE ERE

(p A RSB MR T P AT  de B E 200 TR R R MR ET BRI 150070)

PR ACHFICM SO MAIM( Oncrhynchus mykiss Walhawm ) 0 BT 5 i b 960 25 ) 0 MR 0 0 0 L EI R ( Coregonua wsssru-
ensis Berg) PSP MM £ 54 SSLP fRic 120, FIICPAY 6 M TR ERCH 15 RRET O N U a8 KN
DNA SRR, TR 2 9% O BN B I A M B T R e PCR BT 4 I 6T SSLP AR MR Y O {0 2 1R
B EENLARS. SRS, RS EEEENRINE0.3750-0.538 5, B4EH 0.025 0, BN P RE LT EN
PO IR OR LA R . B Ak PIC () M REALE 0.462 0~ 0,706 9, (% ATREEH M 0 dp e B i . M IETT
0, 05 00 0 0 e £ HE RSP E 05586 - 0.728 2, MWLM % S RAPERME AL TP 0 kT . Al & 04 M R 31
TR, REC A AT F O MR B G R LR, 54 RN T R L E L R R G SR T T

FRN T AU T AOCR B

E3 B SRR L INSL O 2
hESEE:0959.466  TRURIAT:A

BT G 3 B 8 ( Coregonus usssruensis
Berg) ML tR %K X R E A a0 Kt @R, HETE
7K R R R B KRR (1 ~ 20 °C)
T EE L L, B R RUBEME . S RBILK
R ary KtE i @A -2, R AT A
W B, S B A T R Y SR BEIR  oR
R PSR (23% ) . MBI MR (R a1y
et 0 e R R ey T R A KA R
SEOBCES R, BT S T R e
FRP B % 2 PR BLAR B RUSR AR OL, 2T L
#HTRP A RARER L.

EREE TR ERAT T EHRiTEhILT
B M RO B BT DNA FFF), X8R
T (microsatellite) , B S F 7 KM £ 5H
(simple sequence length polymorphism, SSLP). Hi
F U0 TN A 5] — S A ] R R ()
SR, By LA SSLP $7ic e o 22 B il 2 — B 1K
RFLP fRicey#i s Firic. RetricAA®RE
FfE SRR EREARERSL. BWES
iZ L FAF T 4 Fhc e 2 {7 S

WME 200 - 00 -07; HHTEN: 2004 -03 - 18,
BTN R S (MR TT T 0 0 e TE R )

SR E 1005 - 8737 - (2004)06 - 0501 - 05

SEm-sl,

A B 9% K i ML M ( Oncrhynchus mykiss Wal-
baum ) ¥ SSLP #RiC2HF T M IR BT EiT B &
HEESERES DNA RS R T IEEEHE
MEUEEME. EEMESR(PIC) REHRS
HE S T EMR e SRR, RS REER
¥ i HE AR T A R B R T R
R m e

1 #HEIAE

1.1 MEERARN

2001 4E 10 A 10~ 30 B, &R R P KT
{LEAEMA 3 2R (MK 3.2 m, F#&3.2m,
FAAME 53 em, ARB 9.3 e ) MBI P AT 15
FEIR BT G 5 B e AR, A E K Z M R
1,
1.2 ¥EEE DNA B

HRFET KBRS ESKPRY
Wk I AEREN T TSR (ZHTER
EOM K MEE). A 10 FRRERMAEL

SERMA RHE (1963 - ), BEE A MBEE TR RS TRICER . E-mal: llg1019@ 163 com
SRS BRI ak e as SR Al BRI R N A IR S 7 R TR [ C]. 2002, 108 - 109,
)RR, BN R (A ] BT M BE ] 1985, 300 - 395,
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¥ HT PCR FLE Y RIM DNA HEIRRAR (L
4F: 10 mmol/L EDTA pH 8.0; 200 pg/mL 8 18§
K:0.5% Sarcosyl),50 4L 12 b, Hif W05 #R
URGE SR OEBIE 2524 1B 3 I, Bk W
il S TWEHMT 1710 TE .4 TR
.

1.3 PCRYH

1.3.1 SSLPS|# K F# 4 4 CarMmorsiss
R R E Ak EERRRN Primer 3 B IF R
PCREIY, LE TEH TEL A& MMM
SSLP 1%, M 50 M5 MPimiE 12 e
EF MG, U e 1.

® 1 SSLP 34 MA0EE
Table | Sequence of SSLF primer and motifs
519 9 WAEH | alm 51 WALIEA
Primer Sequence Manifs Primer Sequence Matifs
AF34660] T — (1) AF3TS010 gpeltcaggatggagacags (ga)as
covalpaooc i macciasco pgpignggilgaigggpli
AFI6604 cageelsat gggagloctgh [ taga)yy 73803 EEEA! GREC g Aaatagal s
coctonet gl gagnetfean HNglggoagtangpi getig
AF34B6TO clocooigigaleigaragy (gnly AF375033 chgpracarageiongaliy | galy
evtennate gt gaatagtga aleancaaggettocet toe
AF346676 tgeocoral gigtasacatn {galys AF3T75034 geatgtgggngal ggagagt {galys
tetetetent testetetoa algaagregeltgttagigy
AF346673 cllelgEEgRacagsl ggaan (ealyy AF3466649 colggticacanciagactacage Leat)
CARAEHAC AR EAE T attactgigrelcggiogte
AF3M46682 caggetital ggageoct iag {gal AF375029 Eraggngeicaict gatogl {mlet g
EggEg i cagggasge EAEEAEAMEEI R g
1.3.2 PCREEMKR LAY 25 ul, 0t (WS M(PIC) BEERAW(H).
#58H DNA 1.5 uL(10 ng) , 10 mmol/L Tris, HCI 2
fu p ng mmo ris at E Fi

(pH 8.3), 50 mmol/L KCI, 15 mmol/L MgCl,,
0.0015% W BE, 0.1% M Tween-100, dATP, dGTP,
dTTP.dCTP % 2 mmol/L, 3| ¥% 0.2 pmol/L, Tag
Bhi1.5U,
1.3.3 PCREE®RM® PCR RN EF.0 T,
3 min:92 T.,30e,51 =53 C,30,72 T,30,38
% ;72 T,5 min, PCR E N 7E PERKING Gene
Amp PCR System 9700 5 DNA §#0{X LtiT.
1.4 3710 7y o O T i ke
PCR W™ & H 0.5 pg/mL EB i) 2% i
BBRMCRERE ok, DNA 40T BBk b DL 2 000
DNA Marker(SE4®A A ), ikl % 0.5 x
TBE, % 5 V/ew’ Wi R A TFlaik 2 b, M
GDSS000 BERE ML R (UVP &8 ) T i B .
HH 1 Gelworks $0 {42 (3.0 RLA) o & 0 W HF
DNA 894 TH BT W, B Peaks Intensity A7)
F 48(DNA TR T 10 ng 5 20 ng Z[H) .
1.5 @itiEtR
HRAMPEXAENSUXERE(F) .25

i=l

Fm:l-(i‘, F?) - 2 E 2FAE7
=l imljminl

Sl 09 % A F F 8%
Wi AR T EEE PR, =i,

1 BRSitie

2.1 DNA ¥ HER

ST T, H A 3 (L R M v Y
STEMERRTHEER AHEREA BN SR Y
T Ao i B . AR SRk A T S0 wfar
80 SSLP 514RF 15 R 0T 3 05 1 0 5
fT PCRY .4 12 % SSLP 3140 fE 4 i i ot 44
#2230 MM BR(E ), FERENE By
M 19.5 %, ARVELHEAKWRNGA ST
S o R OY R I A B I | R e B
RFBHEEESA SRS EREEN R oT7H,
RAT ZehE R,
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G73803

M1 WDE3H AFTS0L AFMERL. GTRI H 1S RERA TSR EgEEESH DNAPCRY

HEwakE

Fig.1 Individuals PCR results of genomic DNA of Coregomuy wsssruensis amplified by primers

AFITS033, AFM668Z and GTIH03

2.2 fEEEESN

B 12 8 TR S [ e s a3l 6 ol
SO R T A R A R S B Bk
SHir( K 2), ERUBTLGN B asE b M| AF375010
fHa TSl S REBRENY 04516
AF375002 47 4 /35 (i Ak P, 35 {0 A (5 50 2 0 0%
0.384 6. AF346676 A 6 T~ Tl JE , % {7 2 (5 o 4
WAEATR 0.3750. AF346694 F 3 N7 5EH , (T
KRR A% o4 0.407 4. 73803 F 3 IR,
WM RS 0.468 8, M TR E EMEE T
R b R Ak, IR G e S 0 6 0 A 5 1Y) S i
Fieh LG RORSFOY . HAhAY M 00 M H kb
B S EERETRERN. EHit AF375010 35 #
9 o 25 {0 36 B3, AF346676 B BE R o TE(EEH.
AF346694 3R b (AN , AFIT75002 B DY B i
a WTAEF  AF346673 3R o T EHE ,G73803
B[ M) o 9 (0 M PR T i L R R U PR g O
WA S, A ETR TR % itk — 5 A Bk

LEFRTHEFET M BEE SN M
B it 06 £ 7 2% (A eh i B REAE B ( PIC
>0.5 BLA R B £ ERHE,0.2<PIC<
0.5 P XL ERMEE)S, S HEW MRS
B8Ry PIC (%9 0.462 0~ 0.706 9, {8 HH 3 5 B

NN

BAERNHEREEEE RN EZRE
W Al e, WA E R R TR
S B, AT R TN e
EHOAS BB Y 0.5586~0.728 2, K ¥ H
MARE R 0.652 1., AF3667Y MEIH M50 5
K(0.728 2),G73803 M/, IRMIMBILGHEA
BN REEREREL TPHREKTE. Mgt
f B REHE f i 51 R T, T IO 4 T AT A9 5 il b
JEA e A0 R D LA 4R

SrF iR it 2 PR R T e FBLLE AT K
Pt r R s B ENRE. Mk RE
£ R I o i 1 F05E R A% SRR, R T T Y R
PR EME YRR TR R EN A
fgT-, BB RE asEC sAACHEM
faahih (A3l HBYY . N ZRESTHR,
METGREAEMBEEZREE L RFEREMN.
AR BB D BRSO R A i
Hoabfr A Enl 2 MR ) T3] A o 4 B R e
FOLRPBESAE , B0 R IR 15 Z R MR
o e B AR N A R SLAY . (BT AT R R
H7c ME R (4 Y it (R FFAE 200 - 500 &, R ]
e S T Y
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Table 2 Six microsatellites statistic valoes for Coregonus usssruensis

HHW Fiu M EHME
Laocus Allele Gene frequency

M FHB TR
Heterory gosity Polymorphism information content

AF375010 0.4516
0.1220
0.3548
{).064 5

0.649 4 0.642 6

0.5385
0.1154
0.1538
0.0769
0.0385
0.0769

AF346676

0.659 7 0.6552

AF346694 0.3704
0,407 4

0,232

0.647 4 0.601 8

0.384 86
0.3590
0.0256
0.230 &

AF375092

0,669 2 0.630 9

AF346673 0.3750
0.27150
0.1250

0.2000

0.7282 0.706 9

(73803 0.468 8
0.468 &

0.042 5

i T e fdn e T EA e O.8 FB|Ga FoB

0.558 6 0.4620

B TR AN SRR R TR AT
280 B B A e K, T A A i
SRR A B B A HY A ] B 1R 0% i 7 B £
Bk, (RiP U 2SR B ( B REHE AL A I
S Z A ERRM, LN R ER. MR
IR B R — RS R, IR
FEFERETT IR, S b o A g S 0 ot ol 2
8 i WE A B AR OR M

Lo pd B

(1] (M. MBmm M) e mRr A RHT, 198,23
=24,

[2] WESER. MIEILMMabl M) MR MR LR HR AR,
1993 .56 - 59.

(3]

(4]

(sl

(6]

[7]

[&]

[9]

Chen X, Temnykh 5, Xu ¥, et ol Development of 0 microsatelite
framework map providinggenom- widecaverage in roe{ feyno si-
ea L. )[1] Thear Appl Genet, 1997,5:557 - 567,

wophy, s REH S R RN CE R AT
B[] #1E,2000,22(6). 392 - 394.

FoMH BERE Y HMERDE ONARiCKEE R
FESEAMEANRE R[] WM, 1990, 41010);
1 061 - | 066,

Batstein IV, White R L, Skolnick M et al. Construction of agenetic
linkage map in man using restriction Fragmen bengt polymorphisms
[1]. Am J Hum Gene, 1980,32:314 = 331,

RRN.G OE RCERRTA A S M
TR A AR 1999,

Wk, LT, W R M IR R
R, 1999,

S5O, At D ET RIS M) RN L R A,
1998 . 41 = 42,
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Analysis of genetic diversity for Coregonus usssruensis Berg in Heilongjiang River

LIANG Li-qun, CHANG Yu-mei, DONG Chong-zhi
{ Key Laboratory of Bioengineering Breeding of Northern Finfish Ministry of Agriculture, Heilongjiang River Fisheries Research Insi-
tute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Coregonus usssruensis Berg habituated in Heilongjiang River is an endemically economic fish. It
has high value due to its higher fat content and fresher flesh. Recently, it has been listed in Red-Cover Book
of Endangered Fishes because a small number of populations existed in nature. So, it is very urgent for re-
searchers 1o protect this species with effective methods as soon as possible. However, the first thing should
be done is to learn about genetic diversity of its nature population, and then, take some measures to restore
its population. Now , molecular markers are very useful tools in estimation of germplasm resources, variety i-
dentification and preparation of genetic linkage map. We consulted nucleotide web sites and searched for 50
microsatellites derived from Oncorhynchus mykiss ,and designed primers ( Primer 3.0) by their flanking se-
quences, then applied to analyze the genetic diversity for Coregonus usssruensis by using PCR method. The
PCR products were electrophoresed by 2% agarose gel,and the data like allelic frequency and heterozygosity
were calculated and analyzed by statistic method. As a result, 12 markers were amplified polymorphisms on
genomic DNA of Coregonus usssruensis ,6 markers of which were assessed for its genetic diversity. The re-
sults showed that; (1) The highest allelic frequency ranges from 0.3750 to 0,538 5;the lowest is 0,025 0,
which demanstrates Coregonus usssruensis belongs to a polymorphic population to date. {2) The PIC value
( polymorphism information content) changes between 0,462 0 and 0.706 9, heterozygosity from 0.5586 to
0.728 2, which indicates Coregonus usssruensis has relatively high genetic diversity. Therefore, considering
the reduction of its populations, our study aimed at drawing more attention of authorities concerned to pro-
tect its genetic diversity rapidly and effectively. According to our study, we suggest to enlarge the population
of €. usssruensis naturally through artificially reproduced exiling to make sure the size of effective breeding
population more than 200 individuals, in order to avoid the occurrence of genetic neck.

Key words: Heilongjiang River; Coregonus usssruensis Berg; population; genetic diversity
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