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St= Sty I , H= Hinf I ,M= Mg 1 ,Ss= Ssp 1 ,Sm= Smal, A= Ava ll, Sp= Sph 1, Xb= Xba

I,Bg= Bgll, Ba= Bami 1

1 E D
Tab. 1

mtDNA

The sizes of the resriction fragments of mtDNAs from silver

crucian carp E clone and D clone by single enzyme digestion

E D
(kb) (kb)

Apal 6 3 9.0,6.5, 1.1 3 9.0,6.5, 11
BanH1™ 6 2 13.0,3.6 3 6.8,6.2,36
Bgll* 6 1 16. 6 3 8.6,52,28

Bel 11 6 1 16. 6 1 16. 6

BsETl 6 2 14.2,2.4 2 14.2,2.4

BstX 1 6 1 16. 6 1 16. 6

EcoR 1 6 4 7.35,7.35,1.2,07 4 7.35,7.35,1.2,0.7
EcoRV 6 1 16. 6 1 16. 6

Hind I 6 5 11.62.41.2,0.8 06 5 11.62.41.2,0.806
Kpn 1 6 1 16. 6 1 16. 6

Neol 6 3 12.62.51.5 3 12.62.51.5

Nsil 6 1 16. 6 1 16. 6

Pst 1 6 2 122, 4.4 2 122, 4.4

Pou 1l 6 6 51,51,2.7,2.30.90.5 6 51,51,27,2.30.90.5
Sacl 6 1 16. 6 1 16. 6

Sal 1 6 1 16. 6 1 16. 6

Smal 6 3 14.51.2,0.9 3 14.51.2,0.9
LT 6 1 16. 6 0

Xbal®™ 6 2 11.5,5. 14 0

Xhol 6 0 0

Avall’™ 5 7 4.6,34,28,1.4,1. 150 850.5 7 5.1,29,28 1.4,1. 150 85,0. 5
spl 4 0 34,28 1.51.41.2,1.1, 0 34,28 1.51.41.2,1.1,

0.80.70.65 0.6

0.80.70.65 0.6
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4
E D
(kb) (kb)
Syl™* 4 10 215,2.0,1.3,1.25,1. 2, 10 215,2.0,1.3,1.25,1. 2,
0.950.80.7,0.6,0 4 0.950.80.7,0.6,0 4
Hif 177 4 9 215,1.8,1.2,095,0. 8, 9 215,1.8,1.2,0095,0. 8,
0.70.650.60.5 0.7,0.65,0.6,0.5
Mgp1™" 4 7 2.8,20,181.3510,085,0.6 7 2.8,20,18,1.35 1.0,0850.6
1
Fig. 1 The electrophoresis patterns of some redriction fragments
2.2 E D mtDNA
, Nsi | Pst |
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2 E D mtDNA
Tab.2 The sizes of the restridion fragments of mtDNA from
silver crucian carp E clone and D clone by double emzyme digestion
E D E D
(kb) (kb) (kb) (kb)
Apal /Nsil 4 9047,1.8 11 904.7,1.8 11 Apal/ Pstl 4 654644 1.1 4 65464411
Barll 1 /Nsil 3 93,3.7,3.6 6.2,3.7, Bamt 1 /Pst | 13.0,2.5, 684325
3.63.1 1.9 1.9, 11
. 7.2,5.2, 6.23.22.8,
Bell /Nsil 2 9.4,7.2 2.8 1.4 Bell /Pst 1 312.2,2.42.0 5 2.4.20
Bel1l/Nsi 1 2 1.0 5.6 11.0 5.6 Bel 11/ Pst 1 3 12.2,3.0.8 3 12.2,3.6,0.8
. 12.1,2 3, 12.1,2. 3,
Bstk 11/ Nsi 1 3 73,6924 73,609 2.4 BstE11/ Pst 1 4 21.0.1 2101
BstX 1 /Nsil 2 15.90.7 15.90.7 BsX'1 / Pst1 2 6.75544 2 675544
BoR 1 /Nsil 7.35,7.35, 1. 2, 7.35,7.35,1. 2, EeoR] /Psi1 7.154.35,3.Q 7.15 4. 35,3.0,
“o ¥ 0 45,0.25 045025 e 1.20.7,0.2 1.2,0.7,0.2
EcoR V/Nsi | 2 14.22.4 14.2 2.4 EcoRV /Pst 1 3 7.25044 3 7.25044
. } 11.6,2.4 0. § 11.6,2.4,0. 8
Hind IV Nai 1 6 7.0,4.6,2. 4 7.0,4.6,2.4, Hind IV Pst 1 7 0.80.4.0.4 7 0.80.40.4,
1.2,0.8,0.6 12,0806
0.2 0.2
Kpn1 /Nsil 2 10. 6 6.0 10.6 6.0 Kpnl / Pst 1 3012.2,2.22.2 3 12.2,2.2,2.2
Neol /N1 4 1042522, 1042522 L, o 962530 < 962530
1.5 L5 14,01 1.4,01
5.1,3.6,2.7, 51,3.6,2.7, 5.1,4.4,2.7, 5.L4.42.7,
Pou 11 /Nsi 1 7 22,1509 22,1.50.9, Pw 11/ Pst1 8§ 220907, 8 220907,
0.5 Qs 0.5 0.5
Sac 1 /Nsil 2 15.9,0.7 15.9.0.7 Sac1 /Pst 1 3 8 L4441 3 81,4441
Sall /Nsil 2 9.9,6.7 9.96.7 Sdl / Pst] 3 11.5,4.40.7 3 11.5,4.40.7
smal /Nsi 4 14.50.9, 14.5,0. 9 Smal /Pl 5.9 4.4,4.2, 5.94.44.2,
et A 0.6,0.6 0.60.6 "Mt 12,09 1.2,09
. 5.1,4.4,3.6,
Xba 1 /Nsil 3 11539, 1.4 16 6 Xbal / Pst 1 35 2 12.2,4. 4
$hl /Nsil 2 16.2 0. 4 16 6 Sph'1 /Pst1 3 7.84.44.4 2 12.2,4. 4
Nsil /Pst1 3 7.4,48,4.4 74,48, 4.4 Apal /Bgll 65,64 6 625224
26,1.1 1.4,1.,0.3
11.6.20. 1.2 60, 28,238, 4.82.8,2.7, 5.03.1,2.7,
Hind IV Bgl 1 6 0:8,06,0.4, 20,1.2,0.8, Bgll /Pw 11 7 230905 8 2320009,
T 0.60.4 0.3 0.5 01
3
Tab.3 Comparkon of the cleavage sie numbers by different kind of endonucleases
that recognize different number of base pats
(r)
6 6 122 116
5 16/3 14 12
4 4 2 32
L« " mtm, » om
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COMPARATIVE STUDIES ON MITOCHONDRIAL DNAs OF TWO
DIFFERENT CLONES OF CARASSIUS AURATUS GIBELIO

FAN Lian— chun, LAI Yu-— peng, ZHU Lan— fei, LIANG Shao- chang, GUI Jian— fang
( State Key Laboratay o Freshwater Ecology and Biotechnology, Institute of Hydrobiology ,
The Chinese Academy o Sciences, Wuhan, 430072)

Abstract Oocytes (female) and livers (male) from E clone (8 female, 2 male) and D clone (9 female, 1 male)

of silver crucian carp were collected from Guanqiao experment center in Institute of Hydrobiology of Chinese Academy
of Sciences in April 1996. The mitochondrial DNAs from the two different clones (E and D clones) of gynagenetic sit-
ver crucian carp were isolated and digested with 25 restriction endonucleases: Apa 1 , Ava I, Banfl 1, Bgl1 ,

Bgl I, BstEIl, BsiX1 , EcoR1 , EcoRV, HindIll, Hinf 1 , Kpn1, Mp 1, Neol , Nsil, Pst1, Pou
II, Sacl , Sall ,Smal , Sphl, Sp 1, Syl , Xbal , Xhol . Physical maps of the restriction endonudcle-
ases cleavage sites on the mtDNAs of the two clones of silver crucian carp were drawn according to the numbers and
sizes of the fragments by single and double digestion, which include total 41 cleavage sites from 19 endonucleases. All
of the endonudeases produce 1—10 fragments except Xho I which has no cut sie in both fish mtDNAs. Comparing
the digestion resulks, we found 5 restriction endonucleases (Ava ll, BamH 1 , Bgll , Sphl , Xbal ) with clea-
age sie differences. These differences can be used as the genetic marker for the two different clones of silver crucian
carp in genetic breeding practice. Using the resuks of the endonucleases digestion, the homologous extent between the
two fish clones can be calculated. The basic substitution rate of the two fish clones 8 P= 0. 010 118, which shows
the divergence date of the two fish cones is probably 267 thousand years or 165 thousand years ago.

Key words Gynogenetic Carassius auratus gibelio Resriction endonuclease mtDNA Genetic marker
Subject classification number Q75



