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W E M Apal ,Bcll,Bell,Dral,EcoRI,EcoR V,Hindl[,KpnI,PstI,Pvu
I,Sacl,Xbal,Xhol ¥ 13 #MRAIMEARBR A bodest R BT T L#F FHOHHRFR
FHBRTF ¥ & th 884k DNA(mDNA) it F7 88447, 4 2] % #F ¥ 4k & 49 mtDNA 4+
FRDH: LHRTF % 16 909 £ 90bp, FHETF % 16 912+ 100bp, AL FPEXAE B K
HAHHARTABRRTF Fi e, - BEANMRGH AL mDNA B BRKES S
AP, HEBERTEMDNAKF EEA— L X R BB ETXHFRARRFIHABELTF
4 # miDNA MR A Bkak by B %, 2 5 7R3 Ney 5T XA,

XMW AT FEE, miDNA, PLEE A prasask, 2 TR 442

JBB Bkt (Oreochromis niloticus) B 70 ERZARBLR, ERFBERARME
EXR. ANREAAFAERAGES#E RS S M. b TFEaRERENE a5
2%, Bt B AR AASHYTE, BT EFHRF HARNFRF A RFE, 5
AR RRETRRNLE,

SRRtk DNA HEE B RBES], M RRE - BE RETE SRR RS
SERREIRIC. LRIk DNA BitD ) Bri R T AL 40 7T 86 . 2 2 0 BUE, Bt E 4
ERATaABEREEANERMEED, BAEX T EAFRAL, EF kA FE4H N
RBBFSTHYE . AR SORE 13 R %Ik 0941 K5 %) BE R R (] o5 A BE JB B 3648 miDNA 3
7 T 547, 35 B THIGEAORE LI i, B8 T RBI 11802 TR AHRT, H 5 JE 4000815
S HTREHKIE.

1 #EanE

1.1 &%
LBARRAFRRTMBRES Fdf, —FE 1978 FRIKTHEFTARTRN BT
FEHSIHS(UTRELBES, ML O. niloticus (N)FER) ; —F & 1992 F# Kk K
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8 T K R 4%

oM EESGENIE T RS W RN LU TRIRER, M O. niloticus (A)FR). Fifhe
WRTHWAELHR PORES. REASEATERENRYW LM TEAF.
1.2 mtDNA H$Edib

BB 8 FFeH 4, 3% Palva SR 5 85U 3H4EE MBS R B miDNA,
1.3 mtDNA BIFRGIER L REEERR

RAVIAET] FREH R HFT mDNA #5 EER, 251 0.9% M 1.2% M3
HERE e 0k 7 B B B N 74, 4 EB e85 BAHE R &
1.4 WYRBEXNTHRERGIREBI®AGE T

R Southern AR BB H B /Do FI B L DURE A 225 5L W0 B 51 4% £ 102 &,
WRERABMREB A FEET FIES mDNA FEE E#E.

2 &R

2.1 FHRE5%E mDNA K/

AR LW P 5E B mDNA B T8 01 B & 4 447, 48 =3 mtDNA K/h
fl, 53804 LB T 16 909 + 90bp, )P 16 912 + 100bp, X ERH M AT HBRE T
ek bR G X RN
2.2 FikRT 52 E miDNA REFERY] R BS54

AFHPIA 13 HALE EfTMUIRRARB S MHHET PIES mDNA &R0
F:BelI \Bglll \EcoRI \EcoRV .Pvull R # B ¥ MEEY LR P 5% miDNA B, i/
AR B B, ISR aDNA FRUBSEINL AR E A SIH%, B8 S B H AR
— e, R A BN MU FBRADHR . MRS/ Apal . Pst
I .Sacl RS, FEMBRIPERFPIEE LEATHENZER. Apal BIIH,
ELBRS e FRARFEHEEFN R TEXB EREUA; Pt | UK, ZE L9
B2 & B, MER LN — Y &S] I8, FEBEFE=£4TFRDARRAR
FEB, MEXE EX—MIA(ELBE2.% 1.

M 14 i 5 . ] T B L

M T K 8

M, A DNA/EcoR I + HindlI C. mtDNA
1, miDNA/Pwull (I ®) 2, mtDNA/Pst 1
3, mtDNA/EcorV( I §) 4, mtDNA/EcoR 1

S, mtONA/ Apa 1 6, mtDNA/Bgl 1
7, miDNA/Xho [ 8, mtDNA/Xba I
9, mtDNA/ Sac T 10, miDNA/Bcl 1

B1 LEHEFI(N) mDNA BRHKBKERAR
Fig.1 Electrophoretic patterns of mtDPNAs from O. niloticus (N) obtained with single — enzyme digestion
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35 BE®BL% MRS MRS WGl 2 808 FiRgnic 9

HERFHAIE Ken I 31X 35025 & 36 B I3 R A 4F, 5 4MPUH0 5 Dra I \Hind
I .Xbal . Xhol, BBUIG =40 R BAE A, BB HEAT 2 B 547

1, miNNA/Xho I
2, mtDNA/Xha T
3, mDNA/ P I
4, miDNA/Hind IF
5, mtDNA/EcorV
6, miDNA/Dra I
7. mtDNA/Bel [l
&, mtDNA/Sac |

9, mDNA/Bel I
10, mtDNAS Apa T
11, mDNA/ Pst I
12, mtlNA/ Kpn - T
13, mtDNA/Eeor 1

M1, A DNA/Ecor I + Hind Il M2, 2 DNA/Fund [ C, mtDNA
B2 £/E(A) mDNA BRGEGUIAL KB %
Fig.2 Electrophoretic patterns of mtDNAs from O. niloticus (A) obtained with single — enzyme digestion

F1 LHEFHSER mDNA BBETEBRX N
Table 1 Fragment size of mtDNA of O. nilotica {N) and O. nilotic
(A) obtained with single enzyme digestion

.3 az BE A B /b (ieb) &
Enzymes Species Fragment size Total
Apal N B.30+7.10+1.31+16.7+9.6 i6.71

A #2478 (no recognition site)
Bl [ N 16.90 16.90
A 17.00 17.00
Bgtll N 7.8G+5.20+3.80 16. 80
A F.80+5.20+3.80 16. 80
EcoR 1 N i6.90 16.90
A 16. 90 16.903
EcoRV NIZX 13.30+ 3.4 16.70
NI#® 9.50+4.00+3.40 16.90
A S.40+ 7.50 16.90
Pst ] N 7.50+5.30+ 4,10+ 16.80+ 12,80+ 9.40 16.80
A 17.1G
Pwull NI® 13.80+ 1.30+ L. 10+ 0,90 17.10
NI ® B.60+5.10+1.28+ 1,10+ 0.90 16.98
AlR 10.20+3.00+2. 60+ 1.4G0 16.80
All ¥ §.00+2.20+3.00 2. 70+ 1.00 16. 70
Sac I N 12.70+2.30 +2.10 17.10
A 17.10 17.10
B N 16.909 £ 0.09
Tatal A 16.912 £ 8.10

E-BRETHREEFRTITSHTUHE, B&NT
Note: under lined data indicate incomplete digestion fragments, as follows: 16.7=8.30+7.10+1.31; 9.60=8.30+1.
31; 16.80=7.50+5.30 +4.10; 12.80=7.50+5.30; 9 40=5.30+4_10
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10 TR kR F 4%

ME1HER, MEEESESAREXFHH AR BT THFE LHEFF
k@ P AR MME mtDNA £ EcoR V 85724 13.30 + 3. 40kb (NI ) F19.50 + 4.00 + 3.
40kb(N I 1) B R A R BEH0 26, B 22 Pvull 8IS =4 13.80+1.30+ 1.10 + 0. 90kb(NI
BIFB.60+5.10+1.28+1.10+ 0. 90kbI(N ED) BRI A FIMIARE. X FAEME
mtDNA 2 Pyn 1l BSE1/574 10.20+3.00+2.60+1.00 kh(Al B{)F1 8.00+2.20+3.00+
2.70+1.00kb(AT B) “FAREE(E3). XLERERFHMAFR BT MBET FEaWH
B miDNA FEEZR, MESHFEAMBALFENMMEES.

L 2 M 2.3 EfERRID
tEFHEERNARETHEEF FEAEREL
X5 B mDNA REENTBETERAEHBER.
BT EcoR1,Bel I B4~ 7 mDNA ERE— A5 RE
REIMEDEENE -CNER. Apn | BY L BEFE=Y
B, ERXYAPstIMSac ]l U L BEF ALK, ER
¥WHAB A EcoR VY, Prull X FH AR A FEE F
e miDNA BFHIRT, 7= A4 i B E A ), (ER /DA Rl A3
SR T L RS M3 R S RN ) B U F IS, AR AT 1L
AR XFHHRARBFRBEET FEf. ASBUESRS
WE RS, Apa I B IR F =1 4,8.30+7.10+1.
. eDNA/Pell ¢ 1 &) 3tkb, REEHA. EcoRVEEI LIES | BF 11 =,13.30
2. tDNA/Prall (1) +3.40kb, 1 BIZ =41 45,8,50+4.00+ 3. 40kb; I L BH -
M. % DNA/EcoR 1 + Hindll P14, 9.40+7.50kb, Pvull B§Y) ¥R F H YA, 13.80 +
1.30+1.10+0.90kb, U1 ERF YA, 10.20+3.00 + 2. 60
M3 ME(ANPwIm +1.00kbe XK Apal,EcoRV, Pvull Z# BSR4y iR B
A ok F xRN T FREEIC.
Fig.3 Electrophoretic maps of 2.4 |3 /E FF13E B mDNA B HingEa 17 B s r
mtDNAs trom O. niloticus Mg T FE® Apal .BclI .Bglll \EcoR I .EcoRV
(A} digestioned by Pl o0 T bRt N UIRGAE, R M T EcORVELE, BN
ol R EE EHAT EcoORV HE RS, W TEE B I .Bglll \EcoR I .EcoRV |
Sac T 1 Pst T AFPR N IBEEE, BT Pl YR BH AR BRUEEEUAE, RBE
T Prll ZA WA B(E 4),

3 e

3.1 BEFaMITMMEEESERE

Lo EcoR VH Pvull Y] E 38 P miDNA 258174 EcoR V — I B (& H B
13.30+3.4kb).EcoRV - I B( =& H B:9.50+4.60 + 3.40kb) . Pyull - I &\ 7% B
13.80+1.30+1.10+0.90kb) .Pvull - T HWI(F &K HE:8.60+5.10+1.28+1..70+0.
90kb), X EHE L WRB MERIFAEL S MBEEHNT EcoRV M Prul EEM4ERAH —
EREN, TRFHACELBRS b, RN EcoRV - I 8 Pwll - I &, &% EcoRV
- T & Poull - I8, HTHRX —HHARHF PR ERF, Pl B ELF
FEAFARA, I RATEHE, TBNIHR, SUERHTERRPEFEMAAEEE. &

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

3 M FRE% MR ARRTFERE D P EaksESng Taginic 11

Bilk DNA BT BRKBEEZ SUEF BRKAE PR ZHEDY . mDNA £ 54 S/
HREEHMRX, BRMBASARERNRBEETA R, W mDNA 5 R L
5 BERBT TRENS MBS S RN GH RBMEETE, Rt e X EHRPIE.

EcoR1I EcoR1

C )
=

N

Bglll

W4 EFIN)HER(AImDNA PR RSB
Fig.4 Restriction maps of mtDNAs from O. niloticus (N) and O. niloticus {A)
3.2 mtDNA ERFSTRCBREFNBF AT Z
70 FERB 80 R FBRBER ITHIRAXBRREEHY . HTRIMEMRES K
AL, BRI T B AR R A SR B RS B — R . RAK DNA B
BOOMRIEY R, B8 Rl — M MERAR B REE. mDNA REHENIBEX®, BUE
e, BREE, TERE/D EFERKHENTIER, 1508 T RS FAF 2Bk, mDNA B

WA OTREOR R A M B A B R k.
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STUDY ON THE GENETIC VARIATION BETWEEN TWO
GEOGRAPHIC POPULATIONS OF NILE TILAPIA
AND THEIR MOLECULAR MARKERS

Xia Dequan Wu Xiaoyuan
{ Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081}

ABSTRACT Thirteen restriction endonucleases, Apa I, Bel 1, Bglll, Dral, EcoR 1,
EcoRV, Hindlll, KpnI, PstI, Pvull, SacI, Xbal, and Xho ], were employed in the
study on cleaving the miDNAs of tow geographic populations of Nile tilapia, one of which orig-
inated from the upperstream of the Nile River, and the other from the lower — stream. The size
of mtDNA of upper - stream Nile tilapia was figured out to be 16, 909 £ 90bp according to the
final mtDNA restriction fragments, and that of lower — stream tilapia was 16, 912 £ 100bp.
Further, the inter — and intra — population restriction fragment length polymorphisms (RFLPs)
were also cbserved in the study, which means that there existed a certain degree of genetic vari-
ation between and within the populations of Nile tilapia cultured in China. The restriction maps
were constructed and the molecular genetic markers for identifying different tilapiine popula-
tions were established based on the cleavage results.

KEYWORDS  Ohreochromis niloticus, Mitochondrial DNA, Restriction map, Molecular genetic

marker
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