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R 2001 4 10 § FRIEIL P PR VLR M IR0 4 5 3R B #E( Coregonus ussuriensis Berg) 30 &, {15 30 - 45 cm,
S JH T v, 2R 2 G FFRE LB 2 4 £ 9 LDH MDH. . ME.IDH.G3PDH, ADH . GDH.PGI, CAT. AAT. EST. SOD
SR TR TR, R BVEAT R 5 347, 45%9], LDH R THM 3 Mo L REEEEH 6 ARE
FEERBAIE XL E RN, ARNTE 12 #F TR 26 P EFEA G HT; K Gipdh-1,
Pgi-3 fIEst - | SEFEMHEER HESEMHEY 11.5% , FHREGHEY0.043, 5RENMaAHk,

B B OfA SR AT ERIMB RN RETR .

XA SHFE P F TR BSE
A B S 368 8965, 232,; Q342 XMIRIRS:A

L2, 35 BB (4 ( Coregonuss ussuriensis Berg) R 8L
H, 88, o TR, bRk kAR KR4 &N
B HNRAMEE S ERNES, BAEENE
TP E AT W & B R AT &, B B Tk B eSS
KRR A RAFELY  HE20 TR, 8T
A EHEMTENEL, SREQENRERE T
BRTEES, CEHAMATEREN DAL 6
Ky2FE". Bi, BN EENTREITKRE
FEASMNEPEHTEIED  BE AR
B EHTFRSALRE. AR RAR TR
WECAR L B e AR A SR
BT, BURTUR R (LB & A0, i aF
BRI TSR R R e
.

1 #E5HE

L1 HRpERsiE

B8 FEET 2001 4E 10 A% B BB hifdx
FILBR BT 4 B, 35 30 BAEAR, 1R 4 30 ~ 45 em,
HERN, BT LASHAH, A RREEBT /D

WAk E #2002 08 -16; #EITHM: 2002 -12 -05.

ESTE : REASREP REAFEL T A (2001 -1 -10).
EEMA:S E(9H-), B BWHNER, FTEATAMBET
FHBFE.

RS 1005 —8737 - (2003)03 - 0195 - 06

Rt M ARE DR KR E R B EME
BAA( -70 CHRAFR. HTaomsegni -
2 4K FHE Tirs ~ HCL 22 v 7% (0, 01 mol/L, pH
7.0) ,SHFEEL (4 C,150 x 10° /min, 10 min),
B EHERAT AR,
L2 mMkHE

KK R k. EREAkSE
FA %M F ik, F A TC(pH 6. 9) 1 TBE (pH
8. 2HEMRLE, EBNFAIHSEMERN
BEKESSEERES . REFREREFN,
3715 €5 8
L3 BUERESNERANRS

Wl LEMAES R SMENER MR EE
# R A Shaklee! " #EFF 977 B, AR TRE45 5 4B R e
KEREMES, MERAEEELE.
1.4 ERTRMER

FAEBARH(P) T THREE
(H)RER, HHEARRHR.P =BS5S F
AREGH=Z(1-XX)/n; X, - FALREHE | B
;- Frilf s 8.
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2.1 BITEMIRIE
EH1-~12 AR EHEFEE R EFTERTN
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LDH, MDH. ME. IDH, G3PDH. ADH, GDH, PGI,
CAT.AAT EST . SOD %[/ T F§i%.

2.1.1 HEME&EN(LDH, E.C.1.1.1.27) 43
B &) LDH [/ TREf 3 MEE A LDH - A
LDH - B #1 LDH - C &g, L. 5 LR HH
HARIPXBOIX IXMIEK), LFEWE
B SHE, PP LDH 4R 2 MR(IXKF LK), 4
#th LDH - A fi1 LDH - B {418, & RN S5 &
{4 HFRLGH LDH 4bF I X @y LDH - B #gi%, %
% S FifHr AR LDH 4bF 1L XA X, fh LDH
-B Fi LDH - C 4%, £ %E R 5 Kigw(E 1),

!

B1 SEBEA#HU(m) . Rie) ()M (h)h
LDH =) TR BA il
Fig.1 LDH isozyme patterns in muscle{m} , eye{e], liver
(1) and heart(h) of C. ussuriensis

2.1.2 ¥RRHEH(MDHE.C1.1.1.37) M
4 MDH & s ~ MDE (41 A & ) 1 m - MDH (£&$0
PeRY)2 FS ], & 2 AT, R, B
fiElaRf , &REN 3 KW N s - MDH - A &
fr AR 2 il (A 2) .

. S

M2 SHFEARH).ML(m) S MDH F IR
Fig.2 MDH isozyme patterns in liver(1) and muscle(m)
of C. ussuriensis

2.1.3 FREM(ME, E.C.1.1.1.40) ZHHE

FVEE L R o ME iy 1 PSR A S, /B 1
FH, R NEE, BEEF(ES).

_.*

B3 SHREAMS ME §ITeEM

Fig.3 ME isozyme patterns in muscle of C, ussuriensis

2.1.4 RiFREIREE (DY, E. C.1.1.1.42)
fH IDH 7 s - MDH (SRR ) A1 m - MDH( £%L
A2 FAEM, Kl 1 DRSS AR, m-
MDH #A% 3 &%, s - MDH R 1 k4,
A HA m - MDH, Jy 3 &R (E4),

* L]
.' ‘. hl!l!‘.i

M4 SHFEQEE(1) . N(m)$ IDH [ TEH#
Fig.4 IDH isozme patterns in liver (1) and muscle(m} of

C. ussuriensis

2.1.5 EEEE(ADH, E.C.1.1.1.1}) B+
ADH i1 1 MREEM ST, 1A, #2001 £iEF
(E5).

E ' . Audh

5 BHBA#FG ADH F IT5E%
Fig.5 ADH isozyme patterns in liver of C. ussuriensis
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2.1.6 Hilm-3 -8B EEHE(G3PDH,E.C,1.1.
1.8) G E sk iTH G3IPDH RITHESM 3 PR
#%, G3pdh -2 F1 G3pdh -3 AL, FHE KN 1
i G3pdh -1 HEE,H 2 MEMER EEA
Fedr AR | FE2 FiEF(EG6),

i
. . - == == o)

- Glpdh

_— —rr . ]

- EHE W N (D
A p— T E

6 SHBAL GPDHEIMEN+® Gipdh-1 B4 S
AxtR M
Fig.6 G3PDH isozyme patterns and diagram of polymor-
phism of GIpdh —1 loci in liver of C. ussuriensis

2.1.7 REEWMEMF(AAT,E C.2.6.1.1)
Feh AAT i 2 MRERAHS, RS, £#RE
B EIEH(ET) .,

+
Ant-2

'y

Ant-]

B7 BRESENTR AAT B IeER
Fig.7 AAT isozyme patterns in liver of C. ussuriensis

2.1.83 HEMKEESH(GDH,E C.1.1.1.27)
GDH #ENFHE 2 MEEEN, WHEE, Gdh -1
FAK 3 KW ,Gdh -2 K 1 FKigH(H8),
2.1.% BENERSHE(PGLE, C.5.3.1.9})
LS B AR PCL R LA R ROREEA,
gr4 BRI, Pgi-1 #Pgi -2 88, R
BP0 1 403 &ikH Pei -3 HEF . F2ITH
GrEch ARE T HRA, RN | K503 &KW (E
9).

+ .' Cidh-2

. ‘ Gdh-1

B8 LSFERMAS GDH B Ik
Fig.8 GDH isozyme patterns in muscle of C, ussuriensis

,! L
Pgi-1

- EET VL0 07 1001

muna

B9 BREAMPCLETHRENG Pgi-3 BUSSHETR
451
Fig. 9 PGI isozyme patterns and disgram of polymorphism
of Pgi -3 loci in liver of C, ussuriensis

2,1.10 HRALEE(CAT,E. C.1.11.1.6} JF
i CAT W T | TR e, h s, &1
1 & (R 10),

10 SHERs+ CAT ATIEEHR
Fig. 10 CAT isozyme patterns in kiver of C. ussuriensis

2.1.11 EB§(EST,E. C.3.1.1.1) EST #£fF
2 AR, Est-1 B, 4 2 MFAER,
FEDN 152 KIEW Bt -2 85, REA L&
A (E 1),
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11 SHEAHE EST [ ITERRASR Est -1 B 51
TR
EST isozyme patterns and diagram of polymor-
phism of Est -1 in liver of C. ussuriensis

Fig. 11

2.1.12 BELYEE{LE(SOD,E.C.1.5.1.1}
B35 B B A1 SOD 4 Sod - 1. Sod -2 FIMEAL,
&X 1 g, R REE, HP Sod -2 HEIINIE
BER(E12),

2.2 EHENERFER X BRE

B 2IE 12 FE TR 26 AR H B 49,
Hh 3 fh[7] TR & 46 (GIPDH, PGI,EST) 3t 3 3¢
REAL(GIpdh - 1. Pgi -3 #i1 Eat - 1) B 25H,
ZERALE S 11, 5% , FHREGEH0.043 . T
AT, 4 3 2 5H R A E R ERE
SRS Hardy — Weinberg SF1#2,

H12 H}EA&DSOD EIEMEM

Fig. 12 SOD isozme patterns in of liver C. ussariensis

%®1 GHEAMESERBOHSCERNEE X B
Table 1 Allelic frequencies and X° test in polymorphism loci of €, ussuriensis

ERBE EEE Wt B » . R
Loci Genotype Observed number  Expected mumber Allelic frequency
1007100 10 8.5 100 s
Gapdh-1 10056 12 15.0 1211 .25 —0.50 o9 026
56/56 8 6.5 ' :
1004100 9 8.0
Pgi -3 100,167 13 15.0 0.534 0.25 -0.50 0507 o
107107 8 7.0 : :
100100 2 26.1
Esi-t 106113 4 3.8 0111 0.50 -0.75 012(3’3 01(1):7
1007113 0 a1 ' ‘
3 i BRES HEORERTEH, HEEERAHADHE

ZHhaR S - Fha AL A RIFEHERE
AR S B R RS, (B Bk AW T —1 B
WO S BB S %A S AR 1 A BRI,
infees e 5 S 54 A% LDH [ T
B L {7 S 4% 8 8 78 <IDH #1 mIDH +,2 #5{%
H2AMA, M4 Bk EF 4™, HXak
Ky LDH [ L EE R 58 LB A BE B f 2% ) LDH
—8EE A BHC3 A-REM S, P Cfimk
LN B AR IR e RS, aeBlEA
HERAE (AR, 5 B ek LDH 2 A
BAIC3IAEEM AN FaFH2 Mo uEH
(A, i A,,B, FIR,,C, 6 C,), S EIFRARA WA

HARINEB, EABEARENERER, %
HR&:4 LDH ~ A A7 J{UAFTENLH , LDH ~ C fii i1
{XFFAERR B, T LDH - B fif i) {2040 T &,
X B RS HERRN AR FITERR KRR
FE R

LDH [ T&% A §1 B T EAYE & FFRE, Bl A HI
B PIREARERENLEG &4 5 MO RIKR TH, X7
faderh EIRFE A . Mok I HiH 12 R
i) LDH,50% I i LDH - A #0 LDH - B BT
oAt . Markert %'\, X ATHER: LDH B9 A.B
MCIPMERENA M EAEWHERK, 58
TEHESEGHMNAETRMEERESHRE.
fEREERAXN S EREHEEXHHL, LDH
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B AB 0 CENH BARERS MaEHES 2 1
ST E L g HAPA RS LOH FikEA.

TEATRGMI &Y 12 F[E) LES D, (U705 35 B (84
LDH [5) TH§_b BB S a5 o 5 v B R B i, &
SDH.IDH AAT & [F LBk A SR &, #5164
e, AR B O R AR AR S B A
W, AR L 50% Mf SE R OGS IMAE &
B EAREAENEH RN ERE 35% , B
REEZE 15% ~30% " TE8LRL 26 b gy At
G, MR, SR EEA SRR R,
ATEFEAL R h i — A R RS R I R Y
TR REEETRERE.

BAR N AT G R AP E WG
EHBEARETRERHEERRAN 2 AMEE
£¥. Kirpichrikov! " #t:¥ , SHESMN £ H1L S He
B% 15% ~31% , 192 & BT 0. 03 ~ 0. 08, Se-
lander'™* HE, 14 Fp & 25 09 B 75 47 L) 2 R
30.6% , PR A E L 0.078, EEES " I
i, R ABNE S A F RN 11.8% ~33.3% ,3
Fhfa 8 AREEREII R A BTN 0,082 i HE
PLESE AR NS RN EAsEME B RN T
BR11.5% FE@EE Pk FHRMEKTE. THEEH
X 0,043, AT R K TSR, SRy RER
Bi{E % 1 ( Hunchotaimen Pallas) (P = 10. 7% ,H =
0.048) VARIT , 2500 6L 4E S 9 L SR TE Y AR
KA AR AR E R BB RAER .

— AN PR BB R MEES B
BIBER RN —E LB R 5 Rl 35 58 (38 Rt
BEHEYIAER . HAT, PR R AE R AAL]
Rl I, BRI K R K 55 B R0 2 A K
AR PR E S B B MR
FoNRIART 2 HoA Bt 5 SRR TR A, A Ey
WEEESHEE. B, 2% RBEEURYP S
BOs Rttt e 2 R E Ll iR,
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Biochemical genetic structure in Coregonus ussuriensis Berg

MA Bo, SHI Lian-yu, DONG Chong-zhi
( Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract; Thirty wild individuals of Coregonus ussuriensis Berg, body length 30 —40 cm, were collected from the
middle reaches of Heilongjiang River in October 200!, The isozymes of LDH, MDH, ME, TDH, G3PDH, ADH,
GDH,GPI,CAT,AAT EST and SOD in their livers, muscles and other lissues were analyzed hy using starch gel
electroporesis. The results show that the three loci in isozyme LDH all have appearance of gene copied, and the hy-
bridization doesn’ 1 happen among the loci, but no appearance of loci copied or doubled happens in other loci
isozymes. The 12 isozymes detecied are determined by 26 loci, and among the 12, only G3pdh - 1,Pgi -3 ,and Est
-1 are polymorphic loci, and the proportion of polymorphic loei is 11. 5% ,the average heterozygosity per loci is
0.043, Compared with other species of fishes, C, ussuriensis Berg in bicchemical genetics has very low varieties.

Key words: Coregonus ussuriensis Berg ;isozyme ; polymorphic loci
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FinH KBTI RES, FAR LB HFEN.

RREFZRRIORRYFE LA EMREANS, BrFEALARR #TFATRNERTBZ—. RAeH
B ae U R A OUEBLESCIE A 9 B S, L R 2] R AR B AR RSTHK T . ATE
A S ERW B AR A T AU RN AR ICTIENE S, SRS B B O T SRR
B FACE SR T & R R T B G RN, SIS RBE T ROV B TRE 28 5R K FEARE .+
¥ BY AR VAN G SRE, H R 2003 EE P EAE SR E R WRED.

A RE T T

—.BiFER

APV, UM R N A EARR . 5 2000 55 1 B, ALTE LD P AR R R R 2 AGE I, BT
S H BRI P ER 2R 2 A T 5 B R R R R 2 TR B2 R
BT PEBTNEREB RS RS ART. RN R AT & R~ AR R
W30 HOR R SORT 3 1R IS S, R B

Z BNk

E2ATERIEI, TR (EEE) Mo F S-S P IRIRE M, K T UKE. AT (5E
TR AR E TR AL P RN, BT RODERY. e AR RS R RIE, iE 2 FAEABIRANR
HU LR & Z T B AAME AR HEE. T35 2FERIE A il TR P HERER P ER
FaUAE U EE R S AT T TIRE SOR R F R 8 SR 83T PR K 38 SCHLE K
FEITE AT

= KRR

AP LM RN, HAFEE B RFERILFIE L 100 &, WS CRHESR AR IEFAT &
R R PEAZ TR 2003 TEHERFSRFRCEEMES. RERXMARRRY, BTHEX
MEECPERFEMR EFBET LTI R T WAL SR ) AEE G GRS 8 Br
AP AR RIE 1 51, 300 o P B R & P R T b Al 3 T 5 2, W R SR 3R P 48 I T3
WXHREAR MR P ERERF R URBE KT Y. mE b, Rk ol R R E—
fEERA e I B e iz SR P B0 2004 45 e WA TR A F AR PR sh . (FRE M 1)
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