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LETTER TO THE EDITOR

A PATIENT WITH AZOOSPERMIA AND 45,X/46,X, rkYg
(p11.2q11.2) MOSAICISM WITHOUT AZF DELETIO

BY 0. ALTIOK CLARK ', I. TURKER KOKSAL”,
S. BERKER KARAUZUM * AND Z. CETIN*

Infertility is an important health problem which affects aproximately
10-15% of couples and, in 30-50% of these couples, infertility is due
to male factor infertility (1). Recently, Hofther et al. (4) performed a
meta-analysis by reviewing previously published reports in the litera-
ture to determine the cumulative frequencies of chromosomal abnor-
malities and chromosome Y microdeletions in infertile males. Accord-
ing to their results, the 47, XXY karyotype, which is associated with
both Klinefelter syndrome and its variants, were found to be the most
frequent chromosomal abnormalities, with a frequency of 4.9%, fol-
lowed by autosomal chromosome abnormalities (3.5%) and structural
sex chromosomal abnormalities (1.8%). Furthermore, they estimated
that the frequency of Y chromosome microdeletions in infertile males
was 3.5% (4). To the best of our knowledge, there have been only thir-
teen cases reported in the literature in which male factor infertility was
found in association with a ring Y chromosome, and in only two of
these cases was the male factor infertility not associated with loss of
AZFab,c regions located at Yq11.2. While one of these two cases had
oligoasthenospermia, the other had azoospermia.

Here, we describe the second male patient found with azoospermia in
conjunction with mosaicism for 45,X karyotype and ring Y chromo-
some without AZFa,b,and ¢ deletions.

A 29-years old man was admitted to our clinic due to male factor infer-
tility. Neither his previous medical nor family history contained any
information of relevance to his case. On physical examination, both
testes were soft and 12 cc in size. The ductus deferens was palpable
and normal in shape, bilaterally, and there wasn’t any sign of varico-
cele on either side. Analysis of the patient’s semen was performed on
2 different occasions and revealed complete azoospermia. The patient’s
hormone profile was found to be as follows: luteinizing hormone lev-
els were 3.580 mIU/ml (1.70-8.60 mIU/ml), the follicle stimulating
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hormone levels were 2.760 mIU/ml (1.50-12.40 mIU/ml), and total
testosterone and free testosterone levels were 2.630 ng/ml (2.80-
8.00ng/ml) and 10.050 pg/mL (8.90-42.50 pg/mL), respectively. As is
standard procedure with men found to have azoospermia, the patient
was referred to the medical genetic diagnostic laboratory for both chro-
mosomal karyotyping and Y chromosome microdeletion analysis.
Conventional cytogenetic analysis of the patient’s peripheral blood
lymphocytes revealed a ring chromosome Y (Fig. la). C-banding
showed that ring chromosome Y was monocentric and did not contain
a constitutional heterochromatin region located in the Yql2 band
(Fig. 1b). Therefore, the breakpoint on the long arm of chromosome Y
was thought to be Yql1.2. The karyotype of the father was found to
be normal. FISH analysis showed that the SRY located in the Yp11.2
and centromeric alfa satellite DNA was intact on ring chromosome Y
(Fig. 1c-d). Based on the FISH analysis, the patient’s final karyotype
was designated as: 45,X[10]/46,X,dic r(Y)(p11.2.q11.2)[4]/ 46,X,1(Y)
(p11.2.q11.2)[86]. ish r(Y)(pl1.2q11.2) (SRY+, DYZ3+, DYZI-).
Y chromosome microdeletion analysis showed that the patient did not
have any genomic deletions in the AZFa, AZFb and AZFc regions on
the long arm of the Y chromosome.

Figure . There are only six previous reports in the literature of infertile males

a) Karyotype of the that had a ring Y chromosome with AZF deletions that had been stud-
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¢) Representative picture
from FISH analysis
showing that the ring
chromosome Y contains
DYZ3(Ypll.1ql1.1)
located in the centromeric
region.

d) Representative picture
from FISH analysis
showing that SRY(Yp11.2)
was present on ring
chromosome Y, while
DYZ1(Yq12) located in
the constitutional
heterochromatin region
was deleted.
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5Y255 S5Y134

Figure 2:

A representative figure of
Y chromosome
microdeletion analysis
using ZFX/ZFY and SRY
control loci and 12
different STS markers in
the AZFa,b and ¢ regions
(Sy255, Sy134, RBMY,
AZFa, Sy133, Sy152,
Syl153, Sy157, Sy84, Sy86,
Sy127, Sy254), indicating
the absence of Y
chromosome
microdeletions in the
AZFa,b and ¢ regions.
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azoospermia, whereas one case had oligoastenospermie and the other
had oligoastenospermia. Five cases had varying degrees of mosaicism
for 45,X and 46,X,1(Y) cell lines. Only one case had 45,X,1(Y) karyotype
in a regular state (2;(case 2)). Four cases were phenotypically normal
males whereas remaining two cases presented only short stature.
Among the six cases in which Y chromosome microdeletion analysis
was performed, Y chromosome microdeletions in the AZFa,b,c regions
were detected in four. Only two cases reported by Layman et al. (5)
(case 5) and by Dong et al. (3) had normal results for Y chromosome
microdeletion analysis. One of these cases had azoospermia, like our
case, while the other had oligoastenospermia. In this study, we per-
formed Y chromosome microdeletion analysis, the results of which
ruled out the possibility of AZF deletions in the pathogenesis of the
patient’s infertility.

As a result, ring Y chromosome without AZF deletions is a rare but
recurrent chromosomal abnormality in male factor infertility. The un-
derlying cellular mechanisms are not clearly explained yet, but defec-
tive spermatogenesis in some cases with ring Y chromosome is not
associated with deletions of the gene or genes at the AZFa,b,c loci on
chromosome Y. Still, however, the possibility that currently uncharac-
terised autosomal genes may have an impact on male factor infertility
cannot be ruled out. If couples suffering from male factor infertility
decide to undergo assisted reproduction procedures to conceive a
child, preimplantation genetic diagnosis should be performed before
transferring embryos due to the increased risk of numerical chromo-
somal abnormalities.



O. Awmiok Crark, RING CHROMOSOME Y IN A PATIENT WITH AZOOSPERMIA

 ACKNOWLEDGEMENTS

This work was supported by the Akdeniz University and SANKO Uni-
versity Scientific Projects Management Unit.

'REFERENCES

L

AKIN H., ONAY H., TURKER E., OZKINAY F.: Pri-
mary male infertility in Izmir/Turkey: a cytogenetic
and molecular study of 187 infertile Turkish pa-
tients. J. Assist. Reprod. Genet., 2011, 28, 419-423.

BERTINI V., CANALE D., BICOCCHI M.P, SIMI P,
VALETTO A.: Mosaic ring Y chromosome in two
normal healthy men with azoospermia. Fertil. Ster-
il., 2005, 84, 1744.

DONG Y, YUXW., WANG R.X., LI LL, JIANG Y.T,
LIU R.Z.: 45,X/46,X,1(Y)/46,X,dic 1(Y) karyotype
in an azoospermic male: a case report. Cytogenet.
Genome. Res., 2014, 142, 140-144.

HOFHERR S.E., WIKTOR A.E., KIPP B.R., DAW-
SON D.B., VAN DYKE D.L.: Clinical diagnostic test-
ing for the cytogenetic and molecular causes of male
infertility: the Mayo Clinic experience. J. Assist.
Reprod. Genet., 2011, 28, 1091-1098.

5. LAYMANL.C, THOS.P, CLARK A.D., KULHARYA

A., MCDONOUGH P.G.: Phenotypic spectrum of
45,X/46,XY males with a ring Y chromosome and
bilaterally descended testes. Fertil. Steril., 2009, 91,
791-797.

LINYH, LINYM, LIN YH, CHUANG L., WUS.Y,
KUO PL.: Ring (Y) in two azoospermic men. Am. J.
Med. Genet. 4, 2004, 1284, 209-213.

ADDRESS FOR CORRESPONDENCE:

Assoc. Prof. Dr. Zafer CETIN

SANKO University, School of Medicine

Department of Medical Biology

Gaziantep, Turkey

Telephone: +90 342 211 54 00; Fax: + 90- 342 211 54 10
E-mail: zcetin@sanko.edu.tr

351|




View publication stats


https://www.researchgate.net/publication/285816021

