Feot Haly
19994 12 B

B K =
JOURNAL OF FISHERY SCIENCES OF CHINA

Vol.6 No.4
Dec. 1999

FTIBRITF, REFFHEEXE
REZFMEZHFIA"

ke ¥ ¥ M i REE

(P EA AR FOR R3S LB T, 45 214081)

i E ARAPDHAHRRAETFFOFPRFFLESETFRPZIANBELRARAASHALS TR

ER, EFAG 16 AN BT, A N M BAEFEEERPRLTRAZIRS A,

AU S Ao

BEERGHTIRRAD, EXTFRBFFLHAI X RARTHSL)AFE LA LR THERZA, TAM
HUBHEARE, SR ETFR(RAEFHRS I XRFFEEN)HFETLAN BT e L dast, HWE,
EXRFTAREBRALGMBARENTR, AVRHRRATRELAZLAG LI FREATRUAESF
AP, BB R B, 73R B OPAO7 000 -OPAGT 550 OPZ14150F OPZ1450e TRAEH S RAF F ik 2 1

AL F k& F E L FRHRH AL,
XER FHs,

RATF My FEaRREAENFA
w3, EFHM R AFRT R
kL, FEREARRHFTRERZ, MH
SMEAB Ko, w R R AR, X B Akl e 2 Fh e
EFREEER Y, WA LERY S FIRIEHRIE,
LMET X% Jetn R 38 G RRHETER, iR P e
FALHBEER,

1 HETE

1.1 XRE
VYR SRS N S b I =P NS
¥¥. 19976 A, L EFF ARG S, BA
WRIEAERLFETERRERHRE (TS
e R(BF Ty RTE, HFEXF ;R
RN TR Bl HEF, BF FRatfh LT
A, PRRATH, HERLE . ARZETR
EK 6 THE, SRBRFEL EXFRAEETFRE

Wt B #.1998 - 06 - 18
» R A BEEF BB S (No, 30670583 ) F1 R Ak B AHF
He(®os- 4 -95-04) FEH

ARTR, EEX R, &4, RAPD

4 B, ZH RAPD B R#EITaH. TRAFZREAE

13~ 16 em, A HE 200~300 g; A HERK 7~ 10

cm, & E 60~ 100 g,

1.2 EBFZE

1.2.1 AFWAEE BEYSIHWA LY Sangon &

PWLELA, SSYFEFIRE 1; Tag DNA AN,

dNTP FREXEMTRAR ™. PCR LEXH
43 A8 PE - 480,

&1 WA ANREHLE SRR ET
Table 1 Random primers uvsed in the study and their se-

quences

3 FRI -3 | M B ~3)

prOimer sequence primer sequendce

OPAD4 AATCGGGCTG OPZ0B GGGTGGGTAA
OPAOT GAAACGGGTG OPzo9 CACCCCAGTC
OPPQ2 TCGGCACGCA OPZ10 CCGACAAACC
OPPOs CCCCGGTAAC OFPZ12 TCAACGGGAC
OFY02 CATCGCCGCA OPZ14 TCGGAGGTTC
OFY15 AGTCGCCCTT OPZ17 CCTTCOCACT
OPZ03 CGACACCGCA QPZ19 GTGCGAGCAA
QOPZ06 GTGUCGTTCA {PZ20 ACTTTGGCGG
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1.2.2 FEBDNAHE NGRFEANE
B ik = BB T 8 64 X DN A, 7RI 1/6 R ER
HE R A A PR (ACD M PE LB,

#30 uL £ MmMB A 470 pl SET 2 ¥ (150
mmol/ L NaCl, 50 mmol/L Tris*HCI, 1 mmal/L ED-
TA,pH 8.0) ¥, BB KA SDS MIE LM K
APELEE0.5% 100 pg/ml. BEBYNGE
FSSCABRDER MEHRESYESKRNE,
B/ EA/ FIRME(25/24/ 1) A R R/ RIUEE(24/1)
B 1K, FEHUE, MAKERIA 2 SRR
B LK ZBEUUE DNA, W ETBIIE S, T2,
BT 150 ol TE ZE ¥ (10 mol/L Tris - HCL pH
7.4,1 mol/L EDTA, pH 8.0)%, FHEMFHNKE
H¥ B DNA FRMREMAE, BHEE 10 ng/
gl BFACHREEMA.

1.2.3 RAPD BEE MR # 25 o PP
i1, B &4A 50 mmol/L KCl, 10 mmol/L Tris
HCL 2.0 mmol/1. MgCl;, 0.1% Triton — X — 104,
dATP.dCTP.dGTP.dTTP & 0.2 mmol/L, 15 ng 3l
1,20 ng ¥ DNA, 1.2 B{% Tag DNA B4 8.
ML 25 o W, RMAGE. BFMA
BiHgsREIR ST 94C THEY 4 min, 2850
A Taq 8, #HTHEAD ., BHBERFR 94T EH1
min, 36T B 1 min, 72 TEM 2 min, 17 45 ME
W2 B, BT 72C E# 10 min, FHEFEHEE0.5
pg/ml EB B9 1. 4% BASSE SR a3k, TERESMT
TREHFEMCEER.
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J 5.5, ) PIH E f Ta] 86 AE BLYE 95 ORI RE (R 1) 0
MAERREDS g a (LD R R .

2 &R
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BURyEERERZANE HE 1 51
OPAO7. OPP0Z., OPPO5. OPY02. OPY15, OPZ03,
OPZ06 .OPZ12,0PZ14.OPZ17 1 QPZ19 ZEFT &N
ARERE A T2 AR, RE 11 M5 PHYE
R ATES 2 P Ia R HF RS EEMEE
BONREER(E ).
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Table 2 Genetic similarity indices and genetic distances be-

tween blue tilapia, Nile tilapia, and their F| hybrid

N A Fg Fg
N {}.872 077 0.851 3.780
A G173 0.963 0. 880 0,958
Fu 0. Ubd 0.080 0.944 0.868
Fg 0.160 0.604 {.093 0.961

B B SRR R R BCTE R B B L, R
BERLL CR SRR BRI AR R R, AL TR F &R
B A B E R . Data on the dizgoal represent genetic similarity in-
dices within population; above the diagonel are the similarity indices be-
tween populations and below the diagonal are the genetic distances be-
tween populations.
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WAIAREN 2 P EARHE TN, 7 OPAOT7
Ry, 1 £41900 bp HHBR(BREMS
HR1 I B OPA07, o0, TR NEF F 35
R, AERFRPU: B 1 £H49%0 bp B
BL(OPAO 5o ) M EUH T F AR 559, UL BRFEIE
REFRPHHI, £ OPZ14 7Y, 71 &

£ 720 bp B R BLH(OPZ144, ) HBHEF EAKEH,

TEIE REZETFARAPEHE; R 1 &4 600 bp B A
BL(OPZ14) TE BT 5 JF 1 B R 434 L 8L A0
EEFROLBMEP RN, EEXTRYEA L
R,
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m ADNA/EcoR [ + Hind[l ;1~4 BT FIEM Nile vilapia; § 4

B EF S blue titapias 9~ 12 EZE L Nile tilapia $ # blue

tilepia d 113~16  EEFH blue tlapia2 % Nile tilapial .

W1 5% orPAC7(a).OPZO3 (b} Fl OPZI4 () EF F I
B BRTFIES, F TR0 18668

Fig.1 RAPD patterns of Nile tilapia, blue tilapia, and their
hybrid offsprings Fy generated with primers OPA(7
{a), OPZ03{b) and OPZ14{c),

0.872.0.944) /hT BRI B {0 H0 5 A8 FAOAIX —
HH(S=0.963.0.961). [MBETRM, EXFH(S=
0.944)YHIR TS = 0. 961) BE 1 P ird 18 15 4 )
BT 2 FH2Z0, XRBTRAET Eml
WHBREERE/D, BEFEANBABRA SRR
K, BTFREFRME DNA FFIEA 2 £E, AW
thE HaR T 2 FENBETR,

#2288, EXTRELABR AGERE)N
AR B B R 0,880 M 0.851, &AM E
EWN FAREETRE 2 FEMELEEEEHE
M AR FRELAFE) SR /%
AR S A R 0,780 F0 0. 958, AR X T
G652 LA I B 3k 8 AH 0L, 17 ELAH fRU b 4 domT 25
RE, B TFREHBRHER TEE, EXT
RORZFREEM T T AE &R e RS
HIR0.880 1 0.958, RMEHTREFREIER
FIGRAEFEAEMER. FLLE, EE5Y
MIT R, BT T Ea ARSI
Eig L FPremml. B4 AREMN 22 REXTFHR
a4 BREFREONIBESHER, 4 BEZTR
HRH T F e+ M7 22 BEXFRP,9
BRAMBRHEANBELER, 1 BRANZABORYE,
1 B &SARHN, 11 RAMHEIHaRE, Xt
BT EZFRERSLEAHB OB, X5
MEMNMZEEREMRTEREYS.

ERABRATLN B ST ETREA SN
B, B TER 3 A 5 3t xR e+
HBE RERTTRAKETFNERTHIER
BERAMEFEEERKAENRLER, UEF
P E DGR RAER B G R8BS /D, FERE
FLREDPRUFEARZRAEG, EEZHEGT, L
EMGANTROBHEFEEER HHFRH
HERERETHES % A TR R E K 3 RBEE, frel
FREVSBRIRETGERRERO A AR, &K
e MR RERARPEETHMMMR
[3--8]

B F % k0] DL E AT Fh B A 32, #or BEtRic
ME#TER, XMEPHBERFTILEE,
WHRAPBET & FH12, 7 82 OPAD?, o
OPA0To50  OPZ 14750 1 OPZ1440, B LA % 5] B F|
Fa RPFEAEREXTR. HEERAL
SRR TFFEETE L TROBEGC, BREN
Sk R 2 (A AR B B SR (S = 0. 958),
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The relationships between F{ hybrids from tilapia and
their parents and the use of their heterosis

Xia Dequan Cac Ying Yang Hong Wu Tingting
(Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081)

Abstract  Genetic relationships between the parental fishes Nile tilapia, blue tilapia and their hybrids were as-
sayed with RAPD analysis using 16 primers, of which I1 generated polymorphic products. Genetic similarity in-
dices demonstrated that the offsprings of Nile tilapia$ X blue tilapia 4 were genetically intermediate between the
parental fishes, while the offsprings of blue tilapia & X Nile tilapia § were extremely similar to blue tilapia. This
suggested that hybrids F| have high possibility to develop heterosis if they are intermediate berween the parental
fishes in genetic characteristics. [n addition, products OPAQ7 99, OPAG74¢0, OPZ145, and QPZ 144 were found
10 be molecular markers for identifying blue tilapia, Nile tilapia and the offspring of Nile tilapia$ X blue tilapia
5.

Key words tilapia, hybrid, generic relationship, heterosis, RAPD
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