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FISH analysis of six sex-related markers in Nile tilapia, Oreochromis niloticus

DONG Zai-jie, MIAO Wei-min, YUAN Xin-hua, YOU Yang, CHEN Jis-shang
(Fronhvwater Fisheries Research Centr, Chinese Academy of Fishery Sciences, Wiaxi 214081, Chira)

Abstrect: Tilapia has one pair of relative undifferential sex chromosome, which can not be distinguished
from morphological appearance on the metaphase spread. The first pair of chromosome was confirmed s the
sex chromosome of Nile tilspia by synaptonemal complex analysis. Genetic linkage maps were alo mo-
structed in tilapia and some of markers were revealled 10 be related with sex determination. By bulked sq-
regant analysis, it was demonstrsted that primary sex-controlling loci were locsted near marker UNHS
end UNHIOM in the Nile tlapia. W loci in the blue tilapia were located near marker GM271 and GM3S,
Marker CLCS and GM204 were also involved in X and W loci. All of these evidences showed that loci near
these markers were probably the primary sex-controlling loa in tilapia. 1o cur experiment, degenerated oli-
g nucleotide primed PCR and Nuorescence in sita hybridizsation were adopted 1o construct FISH maps of
these six sex-linked or sex-relaved markers in order 1o unveil the relstionship betwesn these marken and
chromosomes in Nile tilapia. Further to discuss the sex determination and differentiation mechanism in Nile
tilapia form the molecular cywological level. In the paper, the recombinant plasmid DNAs contsining six
sex-related markers (CLCS, GM204, GM271, GM354, UNH995& UNHI04) were extracted and purified
from BAC librery of Nile tilapia, Oveochromis niloticus, The probes for the in situ hybridisation were pre.
pared fram the plasmud DINAs and labelled with fluoresceina by degenerste oligo-nucleotide primed PCR
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(DOP-PCR). The DOP-PCR was performed in 1x buffer, 2.5 mmal/L Mg(ly, 0.4 mmol/L dNTPs,
4 mmol/L primer, 1 U Taq enzyme and 100 ng template DNA. The reaction parameters were predenstur-
ing for 3:00 at 94 T , 9 cycles of denaturing for 1:00 at 94 T , annealling for 1:30 a1 30 T , prolonging for

3:00 at T2 T, other 30 cycles of denaturing for 1:00 at 95 T . annealling for 100 a1 62 C . prolonging for
1:30 at T2 T . The labelled probes wers then applied in the Muorescence in situ hybridisation {FISH) w©

the mitotic metaphase chromosomes of Nile tilapia in order to localise these markers on the Nile tilapia chro-
mosome by the following protocol. Metaphase spreads were dehydrated by passage through an ethanol w-
ries, denatured in 70% formamide, 2% SSC at 70 T for 2 min, incubated in jce-cold 70% ethanol for 3
min, dehydrated by passage through a second ethancl series and air dried. For each hybridization, 20ng of
lsbelled probe, dissolved in 15 L. of hybridisation solution (50% deionised formamide, 10% dextran sl-
phate in 2 % SSC, pH 7.0), was denatured at 72 T for § min and added 1o the prepared metaphase

After hybridisation, slides were washed three times in 50% formamide, 2 % SSC st 42T, twice in 2x58C

#t 42 C and once in 4 X SSC, 0.05% Tween 20 st rom tempersture. The hybridization of labelled probe
was detected by incubation of the alides in 4 X SSC, 0.05% Tween 20 containing cysnine 3.29 (Cyd)-con-
jugated streptavidin. The slides were counterstained with 4, 6-diemidino-2-phenylindole (DAPI) and an-
tifade. Cy3 and DAFP] signals were captured and observed by using a Cytovision Image Analysis System.
The FISH results showed that all of these sex-linked or sex-related markers were located on the sub-termi-
nal of the long arm of the first pair of chromosome and indicated the first pair of chromosome was the sex

chrormemome of MNile tilapia from this molecular cytological evidence. The signals of these markers cheervd
on both chromosomes of XY individual sex chromosome implied they were not sex specific markers. On the

other hand, it was verified that sex chromosome of Nile tilapia was on the early stage of differentistion.
[Journal of Fishery Sciences of China, 2006, 13(4): 525 - 529]
Key words ; sex-link markers, flucrescence én situ hybridisation (FISH), Oveachromis niloticus , sex cho-

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

