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Fig. 1

PCR-RFLP analysis with Bbsl for mtDNA
D-loop polymorphism. 1: O. niloticus; 2~4: all-male
hybrid tilapia from FARC; 5: all-male hybrid tilapia
(Nile tilapia type) from the private fish farm; 6, 7:

all-male hybrid tilapia (Not Nile tilapia type) from a
private fish farm; M: 100bp DNA ladder.

YiME EIEVE S BRI R 12,53 +
1.03 om » P&k AL i B A BB ME S F AR A
AR 5.83 + 0.61 em © [KRsadfkfaieiy ] > 15
RSN F T OB AR - (H ] (e RSB R o I KA
W 1) ] 575 ] BB TR S S S K 2 T8 JE R SR 5T
o B R R AR R B & IRF ] B B R A/ AN
(] o Fr A Bl AR T TS o 2 S R P
[T TR AR ST

FIFIRLEREE D-loop [¥31 > W B3RS (2009)
LEEFIEST > AR IR RERE A TE
FEAGR P o R BRI T - 2R Bbs T ]k,
THEJETELEN#R D-loop EEYTEIRy 2 fli Bt - HHFEVK
fiE ] FE SR RERR R JERER B Bbs
I SRR PCR EVRETUIEIR - SiFon ]
RETH A AR B RERE - R
P AR EIRR ARG E] - DU E HRERE 2 b
fil o (AL - RERSE R JERRRE A LS SR
HEEAZ PCR EYISIHMA Acul Jz Mspl BRI
YIRS -



FIF] PCR-RFLP 3 5B U REREM 91

1000 -

500 -

300 -

Fig. 2 PCR-RFLP analysis with Acul for mtDNA
D-loop polymorphism. 1: O. aureus; 2: O.
mossambicus; 3-6: all-male hybrid tilapia (Not Nile
tilapia type) from a private fish farm; M: 100bp DNA

ladder.
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Fig. 3 PCR-RFLP analysis with Mspl for mtDNA
D-loop  polymorphism. 1:  O.aureus; 2: O.

mossambicus; 3-6: all-male hybrid tilapia (Not Nile
tilapia type) from a private fish farm; M: 100bp DNA
ladder.
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Table 1 Identification of the mtDNA D-loop type by cleavage with restriction enzymes

No. of segment

Group mtDNA D-loop type  No. of fish
Bbsl Acul Mspl
All-male hybrid tilapia from FARC, FRI 2 Nile tilapia 32
1 2 2 Bluetilapia 3
All-male hybrid tilapia from a private fish farm 1 1 3 Mozambique tilapia 1
2 Nile tilapia 21

* -1 No test

Fig. 4 The appearance of all-male hybrid tilapia with
different mtDNA D-loop segment. A: Nile tilapia type;
B: Blue tilapia type; C: Mozambique tilapia type
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Maternal Inheritance Identification of Hybrid Tilapia Progeny by
PCR-RFLP Analysis of Mitochondrial DNA D-loop

Ke-Chuan Chang’, Yuon-Chuan Chang, Rong-Hwa Chen and Fu-Guang Liu

Freshwater Aquaculture Research Center, Fisheries Research Institute

ABSTRACT

A polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) technique was used to
check the differences of D-loop segment of mitochondrial DNA in the all-male hybrid tilapia progeny, sampled
from the aquatic genetic resource bank at the Freshwater Aquaculture Research Center (FARC) and a private
fish farm, respectively, in order to elucidate the relationship between the mitochondrial DNA’s maternal heredity
and the male ratio of hybrid tilapia progeny.

After the digestion of mitochondrial D-loop PCR fragment by different restriction enzymes, the
electrophoretic analysis showed that the maternal inheritance of D-loop in the hybrid progeny, sampled from the
aquatic genetic resource bank at the FARC, were all identified as ‘Nile tilapia (Oreochromis niloticus) type’,
while those sampled from the private fish farm were identified as three categories of ‘Nile tilapia type’, ‘Blue
tilapia (O. aureus) type’ and ‘Mozambique tilapia (O. mossambicus) type’.

From the above mentioned results and appearance of the hybrid offspring, it was concluded that mother of
‘Blue tilapia type’ hybrid progeny was Blue tilapia, not Nile tilapia. Similarly, mother of ‘Mozambique tilapia
type’ was not Nile tilapia. The impurity of maternal broodstock might be the possible reason of the decreasing
male ratio of hybrid tilapia progeny in the private fish farm in recent years. In this aspect, it’s important for
tilapia aquaculture to increase stable and high ratio of all male hybrid tilapia progeny by management and

maintenance of the purity of broodstock.
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