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Introduction

Sex determination is very complex
phenomenon in fishes and is determined
by genetic/ environmental factors. In ge-
netically sex determined fishes male
heterogamety, female heterogamety and
multiple sex chromosomes are known. So
far, sex chromosomes have been de-
scribed in few species by karyotyping and
chromosome banding, since sex chromo-
somes are not morphologically differen-
tiated in many fish species. The recently
developed fluorescence in situ hybridiza-
tion (FISH) technique has been found
promising in identification of sex chro-
mosomes in humans and higher mam-
mals. This technique has also been uti-
lized to identify sex chromosomes in few
fishes like platy fish, medaka, tilapia and
salmonid species (Phillips, 2001; Phillips
and Reed, 1996) Further, FISH can be
used for comparative cytogenetic studies
to investigate the extent and distribution
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of conserved DNA segments not only be-
tween closely related species but also
between distantly related species
(Phillips, 2001; Matsuda et al., 1998;
Scherthan et al., 1994; Hayes, 1995).
Probes of multiple copy genes such as ri-
bosomal DNA (rDNA) sequences have
been used to locate the NORs in distantly
related species, for example human and
mouse ribosomal DNA sequences could
locate NORs in fishes (Rab et al., 1996;
Fischer et al., 2000; Rossi et al., 2000).
Similarly it would be interesting if sex
chromosome specific DNA sequences ob-
tained from higher mammals can be uti-
lized for interspecific comparison for ho-
mologous sequences and eventual iden-
tification of sex chromosome in fishes.

The present study was therefore un-
dertaken with a view to identify sex chro-
mosomes in fish by using sex chromosome
specific paint probes from human being.
An air breathing teleost, Channa
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human sex chromosome probes
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ABSTRACT

The study was undertaken to identify sex chromosomes in Channa punctatus
using human sex chromosome specific paint probes. Although the probes could
detect sex chromosomes in human metaphase spread, no hybridization signals
were detected on any of the chromosomes in C. punctatus. The results of the
present study indicated that human sex chromosome paint probes were not
useful for detecting sex chromosomes in Channa punctatus.
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punctatus was taken as model fish for this
study since diploid chromosome number
is lesser and sex chromosomes have not
been so far reported (Manna and Prasad,
1973; Sharma and Agarwal, 1981). Sex
chromosomes identified on the basis of
comparative FISH, can be utilized for
sexing cells from immature or adult fish
and also for sexing of sperm (Phillips,
2001).

Materials and methods

Chromosome preparations

Chromosome spreads in Channa
punctatus (n=10) were prepared from kid-
ney tissue, using colchicine-hypotonic-
methanol - acetic acid - air drying tech-
nique. Metaphase chromosomes from the
normal human male were obtained by
using standard lymphocyte culture tech-
niques and chromosome slides were pre-
pared by above-mentioned technique.
The chromosome slides to be used for in
situ hybridization were stored at -20°C.
Whole chromosome paint (WCP) probes
for human X and Y chromosome, directly
labelled with two different fluorophores
were procured from Vysis, France, for the
present study.

The slides were thawed just before
use and treated with 70% acetic acid for
2 minutes, followed by dehydration in
series of 70, 90 and 100% ethanol for 3
min. each, at room temperature.

Pretreatment:

The dehydrated air-dried slides were
incubated in 1.25% acidic pepsin solution
for 20 minutes at 37°C followed by wash-
ing in phosphate buffered saline (PBS)
and double distilled water. Slides were
incubated for 10 minutes at 4°C in freshly
prepared precooled solution of
paraformaldehyde (0.67%) prepared in
PBS. Slides were then removed and
washed with PBS followed by distilled

N.S. Nagpure et al.

water and again dehydrated in series of
ethanol as mentioned above.

Hybridization:

In situ hybridization of fish and hu-
man chromosome was performed simul-
taneously according to the method of
Pinkel et al. (1986) with suitable modifi-
cations. In brief 5 µl hybridization cock-
tail consisting of 3.5 µl hybridization
buffer, 0.5µl each of X and Y probe and
0.5µl triple distilled water was applied
to each slide, covered with a 24x 32mm
coverslip, and sealed with rubber cement.
Denaturation of probe and chromosomes
was performed simultaneously on a hot
plate at 74°C for 5 mins. Slides were in-
cubated overnight in moist chamber at
37°C. The rubber cement and cover slip
were removed and the slides were
washed by incubating in solution of 0.3%
NP-40 (supplied by Vysis Inc. France) at
74 ± 1°C for 3 minutes followed by agi-
tating in solution of NP (0.1%) at room
temperature for 2-3 minutes. Slides were
then dehydrated in series of ethanol at
room temperature. Dried slides were
stained and mounted with 10µl DAPI-II
with antifade followed by sealing with
transparent rubber seal around the edges
of coverslip.

Detection and visualization of
hybrid probes:

The slides were observed under
Nikon fluorescent microscope using or-
ange/green filter. The FISH images were
captured by cooled CCD camera and con-
verted to computer image by Cytovision
Unix 4.1 software (Applied imaging) for
analysis.

Results and discussion

Counterstaining by DAPI facilitated
identification of chromosomes of C.
punctatus and all the specimens were
found to possess diploid chromosome
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number of 2n= 32 (Fig.1) which is con-
sistent with earlier reports (Manna and
Prasad, 1973; Sharma and Agarwal,
1981). Fluorescent signals were not ob-
served on any chromosomes of C.
punctatus, which indicated that hybridi-
zation of WCP probes to C. punctatus
chromosomes could not take place, due
to absence of homologous DNA sequences
between fish and human sex chromo-
somes, since both the species are
phyllogenetically distant. On the other
hand, chromosomes from normal human
male, when hybridized with same probe,
fluorescent signals were observed in all

green signal, while small chromosome
with red signal indicated presence of Y
chromosome. The FISH signals could be
detected even in human interphase cells
(Fig. 2) which confirmed the suitability
of this technique to characterize sex at
cellular level. Further, hybridization of
paint probes to human X and Y met-
aphase chromosomes ensured the cor-
rectness of the methodology.

Studies on comparative mapping and
NOR variability have been done earlier
using mouse and human rDNA se-
quences as chromosome specific probes
in puffer fish Tetraodon nigroviridis and
Oedalechilus labeo (Fischer et al., 2000;
Rossi et al., 2000). Similarly, the
(TTAGGN) n, sequences found at human
telomeres have been found conserved in
many vertebrate species (Meyne et al.,
1989), hence telomeric probes have also
been examined in Oedalechilus labeo in
which telomeres exhibited strong double
signals (Rossi et al., 2000). However, lack
of hybridization of human sex chromo-
some probes to C. punctatus chromo-
somes as observed in the present study
indicated that human sex chromosome
paint probes were not useful for detect-
ing sex chromosomes in Channa
punctatus.
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