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ments from M. amblycephala miDNA obtained by single
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FEMNNE ADNA cleaved by Hind § as the standard of molecular

;B & fF mtDNA £ BamHI/ weights 2, mtDNA cleaved by Pstl; 3, Sall; 4.Bgl I; 5,
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1 BamHI/Bg 11 [ X B BB R4 5l 7= 4 5. 5. 4 #1 4 K Bt . 4 EcoRI/Bg 11 X Ei & B4
6 4~ F Bt ; Bg11/Hind 11T XUE % S0Pk R F] 5 4 K Bt Bgll/Bglll WEGMR =4 5 4 &
(H2), 8MBEN>TERE 2,

3. KE & mtDNA #IBREESRHE

(1)BamHI,Bg11I BREJFAMIEGr  BamHI 75i% mtDNA L& B A4 4, & U H i —
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Tab.1 Molecular weight of the restriction fragments from M. amblycephala liver mtDNA
by single enzyme digestion
Enzyme Fragment Molecular weight dalton Size (kb)
(X 10%)
A 7.82 12. 65
BamHI B 2. 44 3.95
10. 26 16. 60
A 3. 96 6. 80
_ B 3.30 5. 30
Hindll C 3.00 3.90
10. 26 16. 00
A 5. 66 9.16
B 2. 37 3. 84
Bgll C 2.24 3.63
10. 27 16. 63
A 8.24 13.34
B 2.02 3.27
Bglll 10. 26 16. 61
A 1.53 7.33
B 3.03 4.91
EcoRI C 2.70 4. 38
10. 26 16. 62
A 2.10 3.40
B 1.94 3.13
C 1.79 2.90
D 1.56 2.53
Hpall E 1.21 1.95
F 0. 36 2. 56
G 0.71 1. 14
10. 67 17. 61

BB F BamHI-A K B b 35 LASEE R 25 W RBT 7 1], ) Bg 111 89 %54~ Y1 5.7 51
EALTFHEEA 43. 40 40A0 63. 16 &b, HELBE P HIALT 7. 23 1 10. 49 4 (H 3).

(2)Bgll fr SMBE M 1 7% Bgll #£ mtDNA _E& =AY 4, BamHI H #F 1]
& . B BamHI/Bgll W& MANE s M B EXTRPNEEL 4« MR B HTHE
X T Rl A — 3T U] S M BE AR , DB MRS TR A T — MR/ 5 B (<0. 3kb) , X ML R R
BossgERr e vk L ARMERY 418y . #R3E BamHI/Bgll DEGI & A B4 i BUE AT+ 5 4%
Bgll (A B BE A1 7E BamHI-A K B b, B—Y AT BamHI-B & L, F#4HE Bell/
Bgl I S EMRRY 4R ,Bel | =AU EAFIE M FREEA L 32.90,54. 74 71 77. 81 =4b.
ELREPEALT 5.47.9. 10 1 12. 94 =4 3),

(3)Hind I £ AR E

4347 3F H 8 BamHI, Hind ¥ ¥ 8§ 4 §§#% f1 BamHI/Hind B

Bgl I /Hind # 2R %R, % Hind E WEANMESFIE G FEE 4+ 18.48.
50. 61 F1 89. 23 &b, FELRIE S, © 14 BELTE 3. 07.8. 40 1 14. 81 &b (A 3).,
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Tab.2 Molecular weight of the restriction fragments from M. amblycephala liver mtDNA digested by

double enzyme

Enzyme Fragment Molecular weight dalt Size (kb)
(X 10%)
A 3. 30 5.33
B 2.32 3.76
C 1. 90 3.07
BamHI/Hind ¥ D 1.34 2.17
E 1.10 1.79
9. 96 16.12
A 4. 47 7.23
B 2. 54 3.95
C 2.02 3.27
BamHI1/Bglil D 1.34 2.17
10. 27 16. 62
A 3. 38 5. 47
B 2.28 3. 69
C 2.24 3.63
BamHI/Bgll D 2.21 3.57
10.11 16. 36
A 4.53 7-33
B 1. 69 2.74
C 1. 60 2. 60
BamHI/EcoRI D 1. 43 2.31
E 1. 01 1. 63
10. 29 16.61
A 2.52 4. 08
B 2.24 3. 63
C 1.78 2. 87
D .
EcoR1/Bgll E i gg g gi
F 0. 60 0. 96
10. 06 16. 31
A 5.66 9.16
B 1.51 2. 45
C 1.29 2.10
Bgll/Bglll D 1.02 1. 65
E 0. 86 1. 39
10. 34 16. 75
A 3.01 4. 86
B 2.75 4. 45
_ C 1.69 2.73
BglI/HdeII D 1. 49 2. 41
E 1.16 1. 87
10. 10 16. 32

(4)EcoRI ft M BAE B # BamHI, EcoRI1, Bgll ¥ 7§ 4 &8 #& #1 BamHI/EcoRI,
Bgll/EcoRT XX B 2 B % 0 (3% . K¢ EcoRI 7E mtDNA F#y 5 M1 E B E M ERE A
16.48,60.56 M1 90. 12 =4, ZELHMEPENM T 2. 74.10. 07 Fl 14. 98 =4 (A 3),
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Bz BB G mDNA XUNG 5% S8 M B0 B A6 08 0 02 o 0K 1 i (A, B 1,67, 10 L Hind I 4%
ADNA 473 F B3 ME; 2. Hpa 1 B¥#% mtDNA; 3. BamH1/Bgl I , XX §§#;4.Bgl | /Hind ¥ ;5,Bgl
1 /Bgl 1 ;8,BamHI/Hind X ;9,BamHI/EcoR1;10,BamHI(C) :13,14.A/Hind K 134 F&512,
BamHI1/Bgll; 15,Bgll/EcoR1
Fig.2 Agarose gel electrophoretic patterns of the fragments from M. amblycephala mtDNA obtained
by double restriction endonuclease complete digestion. (A,B):1,6,7,10,ADNA cleaved by Hind X
as marker; 2, Hpall; 3,BamHI/Bglll; 4, Bgll/Hind 8 ;5,Bglil/Bglll;8,BamHI/Hind ¥ ;9,BamHI/
EcoRI; 10.BamHI. (C):13,14,marker;12, BamHI/Bgll;15.Bgll/EcoRI
»
2 4 6 8 10 12 14 16 Kb 3
. N : L - mtDNA
) BamHI
I | R Bglll
3 L 3 Bgl1
{ '3 ] Hind 1l
¢ $ ) EcoRI

B3 R E A meDNA BR#HENRLR QO MFRGBE
Fig. 3 Linear(A) and circle(B) restriction endonuclease map of M. amblycephala

liver mtDNA



2 BSEEES,RB T AR Pk DNA BRIHE M VIR RE AR IS 55 125 TRNA BIHM WA EM 179

ol FAERAT I E 4R E S mtDNA # T PR ) ¥ 9 U1 1% B2 BamHI, Bgll,
BelI1, HindITI I EcoRT f 13 /M 55 £8 B A1 PRI i B ) B 1 3 (1R 3D 3X 13 PMYIRFEER
7 PRI ks kB B 40 rh 4 A B R H ST, Fo o 8 RIS AiTAE 50— 100 [ BE LA S
N . KRR ) 5 40 A AR 3 A4 , SCHR PP 0,8 75 2 #5058 . Potter ™38 Hi R [F] 3% miDNA #) g
Y5z & AR . BamHI 34 # AR FEAZHH mtDNA =4 B RZER . WA
/MR mtDNA 724 4 AN B, X P E A meDNA U — 1. [/l —J& S AR Fr i
2 161 R 1 e ) Tt 7R R 25 S, 0 £ mtDNA F1 68 2 mtDNA %2 BamHI & % 50 71
FEdE 3 F1 2 AN EETE ) iR B fa mtDNA 2 BamHI BHR 4 2 M B EV SRS
90 11 1) AT

4. 2% mtDNA I 12s rRNA ERNMNS 6L

M IR B B AT miDNA 4788 5 3 2 (4R 4 7 20 . SCERURE A F FOUR 4
ot /NE 2 RNA BA FEE . 15 A Y 0 F B s & AR iC #9828 miDNA 158 rRNA
HESHE, B T2RXEERE A miDNA 12S rRNA X [EZ (L F 3. 95kb # BamHI
AFBLE(E 4.,

Bl 4 FIEEEE 15S tRNA HEF MM RERE AR 12s-RNA BHF
2 F mtDNA BamHI-B K B

kg a
. Fig. 4 Priliminary localization of 125 TRNA gene on fragment BamHI1-B
of mtDNA from M. amblycephala liver using blot hybridization with 155
rRNA gene probe of yeast mtDNA
. 723 hybridization;
b. ¥} # control
¥ b

2 F XX ®

[1] Borst P, et al. Mitochondrial DNA: 1. Preparation and properties of mitochondrial DNA {rom chick liver.
Biochim. et Biophvys. Acta, 1967, 149:140—155.

[2] Fujisawa T, et al. Mitochondrial DNA polymerase from rat liver, Biochim. et Biophys. Acta, 1977,475: 611—
622.

[3] Rochaix J D. Electron microscope localization of chloroplast by R-100p analysis In; M. Edelman et al ed. Meth-
ods in chloroplast molecular Biology , Amsterdam New York Oxford; Elsevier Biomedical Press, 1984:469—476.

[4] Manie}tis T, et al. Setting up digestions with restriction enzymes. In: Maniatis, T. ed. Molecular Cloning, A
Laboratory Manual New York, Cold Spring Harbor Laboratory, Press 1989, 5. 31—5. 32.

[5] Southern E M. Detection of Specific sequence among DNA fragments separated by gel electrophoresis, J. Mol.
Biol. , 1975,98: 503—517.

[6] Potter S S. Specific Cleavage Analysis of Mammalian Mitochondrial DNA. Proc. Natl. Acad. Sci. USA, 1975,
72: 4496 —4500.

[7] Araya A, et al. Cloning Physical Mapping and Genome Organization of Mitochondrial DNA from Cyprimus carpio
Oocytes. Mol. Gen. Genet. » 1984,196: 43—52.



180 K £ £ ¥ ¥ #W 17 &

[8] BRRBH. ¥ WMol MKIsa 4k DNA 096 G4 A UIRERG LTI Lu 3. 162248 ,1984,11(2) ;141 —1486.
{9] Dams E. et al. Complication of small ribosomal RNA sequemces. Nucl. Acids Res. , 1988, 16. Suppl: 87—173.

RESTRICTION MAP OF MITOCHONDRIAL DNA
FROM MEGALOBRAMA AMBLYCEPHALA
LIVER AND PRELIMINARY LOCALIZATION OF
12S rRNA GENE OF THE mtDNA

Shen Zonghou Li Lingyun Wang Esheng Liu Ziduo Zhang Xiaodong and Ma Xiaojun
(Department of biology, Wuhan University, 430072)

Abstract

Wuchang Fish(M. amblycephala) liver mtDNA was cleaved by the restriction endonucle-
ase. Upon complete digestion numbers of restriction fragments of BamHI, Bglll, Bgll,
Ecorl, HindIIl and Hpall were determined to be 2,2,3,3,3 and 7 respectively. Molecular
weight of the mtDNA was found to be 10X 10° dalton or 16. 6 kb. A restriction Map of five
restriction endonucleases was constructed. 12S rRNA gene of the mtDNA was preliminarily

localized by molecular hybridization using 15S rRNA gene from yeast mtDNA as the probe.

Key words Wuchang Fish (Megalobrama amblycephala) liver mtDNA, Restriction map,
12S rRNA gene. Gene localization



