
Abstract: The short arm of the human Y
chromosome determines maleness, initiating
the development of the  testes. Mutations and
deletions in this region affect gonadal
differentiation, causing primary sex reversal
of 46,XY. Cytogenetic analysis was performed
and the sex-determining region of the Y
chromosome (SRY) sequence was amplified
by the polymerase chain reaction-single strand

conformation polymorphism (PCR-SSCP)
method. The patient showed a 46,XY
chromosome arrangement while she was a
phenotypic female. Also a shifted band  was
detected by the SSCP method. 
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The sex-determining region of the human Y
chromosome (SRY) encodes a testes-determining factor
(TDF) which initiates male sex determination (1-4). But
this does not exclude the possible effects of the other sex
genes on the Y chromosome. If they exist, these genes
must be located adjacent to the pseudoautosomal
boundary, close to SRY (1). SRY is hypothesized to
function as a transcription factor, triggering a cascade of
gene interactions that induce the bipotential fetal gonads
to develop into testes, leading to Sertoli cell
differentiation with subsequent production of M�llerian-
inhibiting substance and regression of the M�llerian ducts
(5, 6). The demonstration of SRY provides evidence that
the female phenotype in the presence of sex chromosome
XY may result from alterations in another part of the sex-
determining pathway or downstream from SRY (1, 3, 7).
Deletions/mutations of SRY on the Y chromosome, during
meiotic recombination with X, causes failure of testis
determination or differentation, when the gene should be
expressed at the expected stage of male gonadal
development (3). As a result, it is obvious that for SRY,
deletions/mutations may cause sex reversal in humans. In
this study, we described sex reversal in a phenotypic
female with a 46,XY karyotype and a shifted SSCP band.
Deletions/mutations in this region may create 46,XY
leading to the female phenotype.

The patient was a 22-year-old woman who was
referred for primary amenorrhea, rudimentary uterus,
unknown inguinal particle named "ovo-testis",
clitoromegaly and lack of secondary sexual characterictics
for genetic analysis, thought to have testicular
feminization syndrome. Endocrinological study showed
normal results except for PGN and E2, which have high
values and hCG, which was lower. No other cases were
reported in her family. Cytogenetic analysis was
performed on peripheral blood from the patient and from
a fertile male and a fertile female (controls). Lymphocytes
were cultured according to the standard method. Banding
patterns were analyzed using GTG techniques. Genomic
DNA was extracted with phenol and chloroform from
peripheral leukocytes for PCR. SRY gene sequences (8)
were amplified by PCR from the DNA of the patient, as
well as from the fertile XX female and fertile XY male
controls. SRY primer sequences were as follows: 

SRY F 5Õ-GAATATTCCCGCTCTCCGGAG-3Õ, SRY R 5Õ-
ACCTGTTGTCCAGTTGCACT-3Õ were used to amplify a
418 bp fragment. The PCR mixture consisted of 0.2 µg
of genomic DNA, 2.5 U of Taq polymerase (MBI
Fermentas Inc.), 0.5 µmol/L of each primer, 100 mmol/L
dNTPs, 3.0 mM MgCl2 and 1X PCR buffer in a final
volume of 50 µl. The PCR conditions were 2 min at 94¡C
for pre-heating, 35 cycles of 94¡C for 30 seconds, 57 ¡C
for 30 seconds and 72¡C for 1 min, and 72¡C for 10 min
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post-extension in an automated thermal cycler (Techne
Genius). Reaction products were electrophoresed on
1.7% agarose-TBE gels containing 0.5 µg/ml ethidium
bromide and documented with an gel electrophoresis
visualizing system (Vilber Lourmat). SSCP analysis was
used to screen SRY gene mutations according to a
modified protocol as described previously (9). The SSCP
gels were developed using a silver staining procedure
(10). 

Twenty metaphases from the patient and from each
control were examined cytogenetically. The karyotypes
revealed 46,XY; 46,XY and 46,XX respectively. The use
of specific primers for SRY sequence allowed us to detect
the characteristic band corresponding to the amplified
418 bp DNA fragment in the XY male and in the patient
by PCR analysis (Figure 1). Both yielded a 418 bp
product as expected, while no detectable product was
obtained in the 46,XX female. Although no shifted SSCP
bands were detected for the SRY gene in the fertile male,
slow migrating bands were detected in the patient,
suggesting that point mutations/polymorphisms may exist
in this region (Figure 2). 

A phenotypic female patient with primary and
secondary sexual abnormalities presented in this study

revealed a 46,XY karyotype and a shifted SSCP band in
the SRY gene. Our findings in this phenotypic female
were consistent with previous reports of XY females in
which de novo point mutation or frame-shift mutation in
this region produces "non-functional" TDF protein (1, 4,
11-13). But this does not exclude the possibility of other
alterations in another part of the sex-determination
pathway leading to a female phenotype. In additon, this
and other reported cases prove that mutations outside
the SRY gene do occur and should be looked for in the
setting of sex reversal (14, 15). The presence of a
cytogenetically normal Y chromosome is not an absolute
barrier to ovarian function in humans. Although it is
unlikely that many women with premature ovarian failure
will have a Y chromosome, it is still desirable to karyotype
all such woman (16). The female phenotype in the
presence of 46,XY may result from de novo
deletions/mutations in the SRY region.
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Figure 1 PCR amplification of the SRY gene in a fertile male, female
and 46,XY phenotypic female. Lane 1: fertile XY male; lane
2: fertile XX female; lane 3: patient; M, 100bp DNA ladder.

Figure 2. SSCP analysis of the SRY gene. Lane 1,6: fertile XX female;
lane 2,3,5: fertile XY male; lane 4: patient.
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