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#§ ¥ B Mitochondrial DNA(mDNA) A KM T JE 5 3k 8951 R F T IE 4949 mDNA,
1S PUR LN PR B R K/ D 16.83 kbo ZEMHEY 6 MBS, RA Pwll ZEFTRNIA 15 B
JEZAEM mDNA EF=AE T Z 8BS REAKN mDNA 4T 4 MH B, 12 B mDNA 74 3 4
R8o Tii 6 MBS 15 BRATEMPHRRBESH B, LRFFHAN mDNA B H &, (T
Pull YIS RATAR, 85 3E8 mDNA E4 33 4 4 Pyl fi &, /0 5| T 3E 9 mDNA |
A S AL, B, Peu 1 B BEIAL AT 0 B R E TS T 54718

REIA BT IEAY, SR TR, LR K DNA, RV BE, B IE R

JEZ AE8Y( Oreochromis niloticus ) F B FI W IEE (0. aureus ) 7| 3 0 B R BEKR /N, BIER T
F £ 0 05 3 S0 TR BB PR 3R A5 28 R, 0 R R T SR o R VR RO R, B, AR BT ST AR
H7 & DNA(mtDNA) B U i Bt AR 5t /8. 5 3k 80 S 7 7 3k @0 i B AR R A5 B AL R AT BT ST .

B U] mDNA £OR © 87 12 3 57 AT 40 288 B 0 45 #9 19 BF % [ Ferris % 1987, Funkenstein %5
1990, Seyoum % 1992], mtDNA RA R RBER Y, CH S EE L EREAR S ~ 1015
(Ferris % 1987], Bt LA, Fil FAE 40 mtDNA 7= 4k 9 B B3 B /) 2 5k p 38 4% 4 R A B4 1) 4
P Z R, WA R S R B S F B ER R , LUR B4 R JE 4P [ Bouchon % 1994, Seyoum %
1992], Z<3CF) A mDNA Xt J2 5 3k 80 38 ) W A 0 47 345 22 R AT T, X XHR & # F FT 3E
HURD BT RS MRV ERRAAEEE L,

1 Rk

1.1 SEX#t

RAEIER 1983 FALKENEZERBRAKREGHN,FZ-TRT W Fif; BT @R
192 FNEEFIHN,EFETHART W T I, — eyl ThEnEsfiafs, kE
4 300 ~ 400 g,

1.2 FERN

AR PRI R YIES Aval JBglll \EcoRV \Hinc Il . Hind [T 71 Pvu I 5 RNase ¥ B 4 %4
Y TRAF,
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Zrhy T . STE - A8 rp ¥k (100 mM NaCl, 10 mM Tris- HC1,0. 1 mM EDTA, 250 mM
B L,pHME 7.8),

FEop I . TE - HEHSE vF (50 mM %4, 10 mM EDTA,25 mM Tris -HCl pH {8 8.0),

Zrhy I TE 28 v (10 mM Tris* HC1,0.1 mM EDTA,pH { 7.5) .

BV : AR IR 2K I SRR M (0. 25% TR B E , 50% H- 1l , 50 mM EDTA ,pH {i 8.0)

¥ V . TAE H 5k 2 W (40 mM Tris - Z#,1 mM EDTA),

W T Btk SDS B# (1% SDS,0.2 N NaOH) (Flif LA 10% SDS #1 1 N NaOH Bifil) o

B3 MEERSER(pHIE 4.8, % K* 2 3 M,BEERA 5 M),

1.3 SERITHk

1.3.1 mtDNA BRI 4k

K F Palva %[ 1985 | @t 37 Y PR Bt SR U BE: , IR AESE M B WL

BT AT AE (249 15 g) , B vl T 20305 FA 22 7 35 0 B 15 B RLIR SRobL 4k (B VEBR IR 2%
FIBEA, BHRE 0~4CTF ). AN I HHRK, B LOEHAINABRKNMEXTBE TR
RIS, MEEEHER I ZAENE, KB 10mn FMN1.5BEHRBRBERIE
1L B, 10 000 r/min 250> 10 min, R - AEERPFHEHBRHE_ K . ERAXR/ E0/7
R (25/24/1) 3R — WK, B LG BUKAR , PSRBT M XK Z 88, fE -20C T &, KH
7E 15 000 r/min . 30 min, $4E mDNA, TAR/EH TERZE i I+, i1 DNase B9 RNase,
37°C/K¥ 1 h LAER & RNA, T HBE B/ &0 /R XEMEREA KRG, JUE T4, ¥ 518 mDNA
BTXEAKP, BT ACREEH,
1.3.2 miDNA KIBSfE R B2

FAR 5 v AT BB AR B, I8 o IV 4K 1R OB
1.3.3 IRAEHEEERcAm X

BERWERN1.2% ~1.5%, BPE0.50g/mLiRLLE, BIKENB AN TAE, EZRT
BYk,BEN 1 Vem, MBIKATIEIN 16 ho HIKEETERIMT T REHE,

1.4 E§fH BR/DRITE

Bl ADNA/EcoR I + Hind [l #1 ADNA/Hind [l 52 4> B f# i BB AE 5+ F B4R ¥, R E Southem
[1979 /A I B B H BER /DN,

2 #R

Fi Aval .Bglll \EcoRV .HincTl Hind 1 1 Pvull 6 % ;{185 5 FIREME 15 BJeF @i
FI T JEETH mDNA, 25 -2 1 Fin. Aval 7B FIE@H mDNA BA 4 MEIIALA, 4 4
AR B, K/ RIH 5.40.5.10.4.90 1 1.45 kb;BellI & 3 MEEYINLA, P24 3 MR B, KA
H14 7.80.5.20 1 3.80 kb; EcoRV A 2 ML&, P4 2 M B, K/AN31 R 9.40 #1 7.40 kb(A
1);HincIl & 8 M &, 724 8 M A B, K/h4r 5128 5.15.3.40.2.10.1.72,1.71,1.20,0.94 1 0.60
kbsHind [T A 3 M7 &, 724 3 4~ B, K/ 512% 8.50.5.10 1 3.20 kb, A L 5 M7 15 B
JB% M mDNA FH RIE—FREEY, DEALS, Pl MBI RERELE,E 12
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RJEP M mDNA L% 3B, KA
41512 11.00.3.00 i 2.90 kb, #4 P 1l
~-ITRBAET, AR 3 EEA mDNA L&
AP KB, K/ 512 8.90.3.00.2.90 #1
2.10 kb, ¥ Pvull — TIFRR&I2 A (X 1.
2)e TR, IHM 110 FERMAETE
B 8.90 7 2.10 kb WH B, .

N Fhops 4 56 56 % R I F 9 mtDNA 3 - gl R
Bt , B Hinc Il # Pvu Il 5h, H4k 4 S8
NERHERFEMHHER(E L), AR

iy, Pvoll 7E 207 W 4 0 mDNA E4 54 2.z~ [ 2.5
B 5 B, K /b 4 BI R 8. e
00.3.00.2.90.2.10 1 0.90 kb(3% 1. 3), 1,58
Hinc [T HOB6RE A B 5 %, KA SHE
R A B 2 P A 2, T MR e T -
BN WERR 4 B 7 K i B o R

PETHRER G KRN T 15 BAA

TR, 5K M3 H mDNA B§# i BLRY B 1 JE% 3N mDNA & EcoR VR ik E
EEAR. (4 FRIFBLL kb YRMET)
RERSR, HH L E Py 61 Flectmpheogam of mONA wtiction fragmeas

of 0. niloticus cleaved with EcoRV
W 4 miDNA 89K/ R 16.83 kbo & nlw.s-[aﬂb:fmv. 02 :\DNA/BooR] + Hindll]

E LIRS TR SR R

i
1 RB¥IEMSRFETEIEN oDNA B A B X/ (kb)
Table 1 Restriction fragment length of miDNA of 0. miloticus and O. aureus(kb)

LTS £ i) 4 2% M 5 A ait
Aval BZEm 5.8045.1044.90+1.45 16.85
S S kiEd 5.4045.104+4.904+1.45 16.85

Bglll [ ES ] 7.80+5.20+3.80 16.80
BTN 7.8045.20+3.80 16.80

EoRV RFER 9.40+7.40 16.80
KA TN 9.40+7.40 16.80

Hinc 11 Ry &N 5.1543.40+2.1041.72" +1.2040.94+0.60 16.83
BEEEN 5.15+3.40+2.10+1.72* 14.09° *

Hind [ EF¥W 8.50+5.10+3.20 16.80
RAEXN B.50+5.10+3.20 16.80

Pall BY#EW 11.00+3.00+2.90 16.90
RY W B.90+3,00+2.9042.10 16.90

[ EiES ] 8.00+3.00+2.90+2.10+0.90 16.90

¥ E¥ ¥ 16.83
RHEEN 16.83

. s BAERAEFHBEENERXRE, AT AN ERAMENNORANERBAR. » « BTAXFTANAR
AATW 70 i nuDNA 918 o 4 L HEBR TE S
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Fig.2 Electropherogram of mtDNA restriction fragments of 0. niloticus cleaved with Pvu [l
ml :ADNA/EcoR I + Hindlll . &~ ¢:mtDNA/Pvull , n2:ADNA/Hind [l

3 it

FELREFRFTRARENRTEM, —# R 1978 £ K ILK TR FTAHAEF F5|
HEHRFEMYER, HENES L BREYEN ZRERVIEMNEERMER; S i
1992 F N REFIHN*TRIWTHNET M DELTRMMBETEN, & T2 K5
H(—KIIAXE, “KFIAFE), SRR BERBZE, ERTRKRYBEER. £
Ry LFsS, A Pl TRAFR(E2) WAL, XATAN XS HN BT ES
MERET—EMNRETER., BERLRE N 1978 4K IL K= PF BT 5| 2 0 9757 E3 L # e
F M mDNA SRR (HER) , RAKRETRA &, ERHRT Pl HHERS
ZLASH  EcoR V74 T W F 4 20 (B, 7T il EcoRV ER IR A M AR RENHEY M),
M RBAE T R miDNA RN RALE EXTHRIAFNTEIHBEERMER,
BRI, HENGRANCRRHBRENEY EMRETHA KN RESEE,

LRPABERMD I NFH EIEW mDNA W EAR, AP P o RF EWEE
1983 4F M 38 B A AT | 09, T 20K 400 I T E R 1E 1957 SEM LB 5] 3, SR 513
R, M-8R, ARNE. BEANRHEFNEIRSRX-REa R, T
mtDNA 28 e, AMERRAEENNRNGERT ST -, BEEIE 40 FEL
REEFRATHRITHBENER, BXFHEREA S A DNA BF 7 LA EaN3,
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%t 2.5 4l 9 0 98 7| 3.4 9 mDNA
MU M B L B B, MY 4R
REREABCHEM. EFRENAR 000
B o, 5% D% T2 96 9 mtDNA ) Hinc L #é 6.5 =
1 BAT MR N A SR P h
B, AT Pvu Il 75 P # 3 W mDNA 2.3
AR B AR BB JE 9 miD- 2.02 - — 1
NA L7 3 43k 44 Pvull €%, 46 28 —n
M T A8 mDNA L8A 5§ 4 Pl i — 0.%
(B 2.3). X85, 51 Pyull 498§ ) 18
B B 5 A D R AR IC. 0.5 -
18, F R LS [1995 | OB TR T
T B A A R S i, B 2
i1 7 R FGY 10 M A T, A A
ADH 1) B 6 4E P 40 2 () 2 1L 2 5.

1§33 A 4EM mDNA #) Pvull W41k @
(HFRERL b HRAT)
Fig.3 Electropherogram of mDNA restriction
fragments of 0. cureus cleaved with Pl
ml :ADNA/Hind Il ,a - - mtDNA/Pvu [l 2 : ADNA/BooR I + Hind [l

FXAME AL AR A M RAEY A RAT"(1hF:96-008-01 - 02-04) 9 4 4 5, A8 o WA > #F AR
MAEE TN, ALARRME ZXEE mDNA RBEH P+ T FF EHMR

£ F X W

ZRE WER 6. RERLYFEANBAEY ERANMEAREES A7 ER, 19(2) 105~ 111.
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STUDIES ON THE GENETIC VARIATION IN MITOCHONDRIAL
DNA OF OREOCHROMIS NILOTICUS AND O. AUREUS

CAO Ying,XIA De-Quan
( Freshwater Fisheries Research Center, CAFS, Wud  214081)

ABSTRACT Mitochondrial DNAs (mtDNA) of Oreochromis niloticus and O . aureus were assayed
with six restriction endonucleases Ava I ,BglIl ,EcoRV ,HincII ,Hindll and Pvull . The length of
mtDNA of these two fishes was figured out to be 16.83 kb according to the sizes of resulted restriction
fragments. Out of the six enzymes employed, Pvu II was the only one that detected mtDNA
polymorphism of O. niloticus . There were two types of mtDNA, one consisting of three Pvull sites,
which appeared on the mtDNA of 12 of 15 individuals of O. niloticus examined; and the other
composed of four Pvu]l sites, which appeared on the mtDNA of the remaining three fishes. However,
the mtDNA of the 15 individuals of O. aureus assayed appeared to be monomorphic. Restriction
fragments generated with the six enzymes were compared between O. niloticus and O. aureus, but the
mtDNAs of the two species were found to be only slightly different,only in Pvull restriction sites,i.
e. ,there were three or four Pvull restriction sites on Q. niloticus mtDNA , while there were five Pvu Il
sites on O. aureus mtDNA. Thus , Pvull restriction sites can be used as genetic molecular marker to
identify the two species of tillapias.

KEYWORDS Oreochromis niloticus, Oreochromis aureus, Mitochondrial DNA ( mtDNA ),

Population, Genetic variation



