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Table 1 Characteristics of the six microsatellite DNA loci

Markers Primer sequence (5'-3)

Anneal  Fluorescent dyes labeling

Linkage group

(C) on the forward primer

F: TATTCAGGCTCTTCTTTTGCT

GM201 52 HEX 1
R: CAGAATGAACTCCCTCCAG
F: GCAGTTATTTGTGGTCACTA

UNH104 50 FAM 1
R: GGTATATGTCTAACTGAAATCC
F: GCAGCTGGATCAGTCTCTG

GM271 53 HEX 3
R: TGGGAAGTCGTTCATACAAAG
F: CGGGAGAGCAGGTCAG

GM354 52 HEX 3
R: CACGTTCAGGGTTACTGTGTT
F: CAGAATCAACTTTTGGA

UNH131 51 FAM 3
R: GTGATTTTTAAATAGACCTTCACTA
F: TAAGAAGGTTAGAAAGAAAGTG

UNH168 47 FAM 3

R: TATATAATAATTTCCTAAACGGC

Table 2 Allele distribution of the A1 family pedigree at the six selected loci

Maternal Paternal Haplotypes in  Number of female  Number of .
Locus - . . Chi square test
haplotype haplotype offspring offspring male offspring

134/144 14 7

GM201 134/144 144/144 p > 0.05
144/144 28 9
190/190 15 9

UNH104 190/190 190/200 p > 0.05
190/200 27 7
113/113 1 15

GM271 113/121 113/113 p < 0.001
113/121 41 1
103/111 41 1

GM354 103/111 111/111 p < 0.001
111/111 1 15
185/191 42 0

UNH131 185/191 191/191 p < 0.001
191/191 0 16
132/132 1 16

UNH168 132/168 132/132 p < 0.001
132/168 41 0

MR AR M ETT R 55347 (Pearson Chi square
test) » SELL p { 0.05 ~ 0.01 B 0.001 43 Rl REEE
FERE > R DA A (5] 5 (KT B AR 1 2 22 4 -

Mo R

AR A BN T AL
RBRAT 58 BFR - A2 ZERIGEIHIE T

222 B2 - BABRHGEEE 15 MM RS [T B TEAN
VLot - ZkEmE 6 MMEES [T
Bt (AL % S8 & ~ A2 585% 95 ) » LI R
T30 A P 25 HE KRR EL P I AHRATE (Tables 2,
3) o L Table 2 [EEAEE GM201 By - PR 4
2 DRI Ry SRR (134/144) e 1 76 £ R [ 2
(144/144) > M0y TR IR - 70 By S A
(134/144) H[ETY (144/ 144) » HrpEE (134/144)
st 21 B0 (14 RN > 7 BN - R
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Table 3 Allele distribution of the A2 family pedigree at the four selected loci

L Maternal Paternal Haplotypes in ~ Number of female ~ Number of Chi test
ocus haplotype haplotype offspring offspring male offspring ! square fes
97/113 0 28
97/121 14 0
GM271 113/121 97/113 p<0.001
113/113 0 32
113/121 21 0
103/111 20 1
103/113 12 1
GM354 103/111 111/113 p<0.001
111/111 2 30
111/113 1 28
185/191 21
185/257 13
UNH131 185/191 191/257 p<0.001
191/191 1 32
191/257 0 28
132/132 0 32
132/134 0 28
UNH168 132/168 132/134 p<0.001
132/168 21
134/168 14
(144/144) QT 37 R7-C (28 REMEME: - 9 RREETE) - G X,
MEETHIARSIREEDT - SRR M E B B
LG3 1y 4 AEKEEZE (GM271 ~ GM354 ~ 5 " GM3se
UNHI131 £ UNH168) HERFIIHETE (p<0.001) 3
(Tables 2, 3)> Hrr Al X 2 558 HILG1 iy GM201 UNHIES, GMATL: v, ———
A UNH104 FERIFEREZE » {HERT-(RZ PRI AER 2 i |
ll‘i (Table 2) o UNHI31 UNHI31
ABFFREEH » Al R A2 FRIGH RO | !
(crossover) HYBIZ - 522555 (GHEEERE (Lee Female Male

etal., 2005) & A2 FRIEALHY LG3 By PH el H A AU E
TS > BB 87 B AR E A&
(GM354-UNH131) 525884 > 6 RHIH—R A%
(crossover event) * S3/ME "R HIEL "R B}
3 (recombination ratio) }y 0.084 o fR3E_AHs
R S HETEE MR EREER (quantitative
traits loci mapping) * & A2 Y —E#E 0 H1HE
TR - MR EER A EEEHEEE
AT EMENEE - A EHEER > HUEHAZEE S
LEBIHER A2 B EEEHE (Fig. 1)« A55REUR A2
KA MR EHE M SR B - BEREET R S
AR EEEE (MEFE 7 cM ~ JEfE 4 cM) -

Fig. 1 Sex-specific linkage maps in the A2 family.
Four markers were polymorphic with both sexes.
The inheritance pattern of haplotypes spanning 7
cM (in females) and 4 cM (in males) were
examined.

SUI

FEFE K 6842 1R > f£2% Cnaani et al.
(2008) Eil Eshel et al. (2010) #9EkEs > 75 LG1 384
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Bl UNH868 %5 /8 1L (R AREEE » LG3 [l GM354~
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Sex Determination of the Blue Tilapia, Oreochromis aureus
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'Freshwater Aquaculture Research Center, Fisheries Research Institute

“Fisheries Research Institute

ABSTRACT

In this study, we applied the microsatellite DNA markers and genetic linkage method to analyze the
relationship between linkage groups (LG) and sex determination in two blue tilapia (Oreochromis aureus)
families. The microsatellite loci (GM201 and UNH104 on LG1; GM271, GM354, UNHI131 and UNH168 on
LG3) were used for genotyping. The results showed that GM271, GM354, UNHI131 and UNH168 were
associated with sexuality (p<0.001) in two blue tilapia families (the Al and A2 families), indicating that the
sex-determining locus might be located on LG3 in local blue tilapia. Furthermore, the microsatellite markers on
LG3 were closely related with the WZ-ZZ system in the Al and A2 families. In addition, chromosome
crossovers were observed in a small number of offspring. The A2 family was then subjected to quantitative traits
loci mapping. In conclusion, the methods we used could be useful for analyzing the sex-determining locus in

other tilapia species, and for facilitating the genetic selection and breeding of these fish.

Key words: blue tilapia, Oreochromis aureus, microsatellite, linkage group, quantitative traits loci
mapping, sex determination
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