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Abstract

Male infertility is often described in terms of role played by Y chromosome and Yq microdeletions. But studies have
shown that X chromosome, being enriched for testis specific genes plays a significant role in formation of mature spermatozoa.
The couple under study had undergone treatments for infertility including 7 Intrauterine inseminations (IUI) and 6 Invitro
Fertilization (IVF) cycles but without any success. On cytogenetic analysis chromosomal aberrations were observed in both
male and female partners. But male had more aberrations with major clonal aberrations in the form of Xq deletions. The genes
CPXCR1, ARPT1, GLUD-2, SAGE-1 and USP26 are located on Xg21, Xq25 and Xq26 regions. These genes show testis
specific expression pattern and play an important role in spermatogenesis. Therefore Xq deletions could be a cause for primary

infertility in male.

Keywords: Cytogenetic aberrations, deletions, male infertility.

1. Introduction

Infertility is the inability of a sexually active couple
who is not making use of any contraceptive measure to
achieve pregnancy in one year. Worldwide 48.5 million
couples suffer from infertility. Though infertility affects men
and women equally, males alone are responsible for 20 to
30% of cases of infertility and overall they contribute to 50%
of infertility cases [1]. One of the chief reasons of male
infertility is absence of/poor quality of sperm (spermatozoa).
Male infertility is often described in terms of role played by
Y chromosome and Yq microdeletions. But studies have
shown that X chromosome, being enriched for testis specific
genes also plays a significant role in formation of mature
spermatozoa [2]. Thereby any aberration in X chromosome
may also result in male infertility. A case of infertile couple is
discussed here in which male partner has Xq deletions along
with various other structural aberrations which could be a
probable cause of primary infertility.

2. Case Report

A couple Mr A (Age 39 years) and Mrs B (Age 37
years) consulted the doctors at Genesis Fertility and Surgical
Center, Jalandhar with the complaint of non conception even
after having active sexual life and non use of contraceptives.
They had been married for 16 years. The couple did not have
a positive family history of infertility in their respective

IJBAR (2016) 07 (10)

families and had no consanguinity. They were physically
healthy and followed an apparently healthy lifestyle. They
were residents of urban area and did not report a consistent
exposure to any specific pollutants. The male partner (Mr A)
had low sperm count. The couple had undergone treatments
for infertility including 71Ul and 6 IVF cycles but without
any success; even after using healthy donor eggs conception
had failed. At this juncture cytogenetic analysis for both Mr
A and Mrs B was done. Microscopic and automated
karyotyping analysis for the couple was performed by using
chromosomes isolated from the cultured peripheral
lymphocytes using Giemsa banding (GTG) to identify
chromosome abnormalities. 50 metaphases each were
examined in both the cases. Occurrence of chromosomal
aberrations in Mr A was 60% whereas in case of Mrs B it was
40%.

The cytogenetic aberrations observed in both Mr A
and Mrs B are represented in Table 1. Cytogenetic
investigations of Mr A revealed the presence of distinctively
clear deletions in Xg21, Xg25 and Xq26 in 7 metaphases
(fig.1). The deletion of Xq was observed even in a polyploid
metaphase with 82 chromosomes. This mosiacism was found
along with other structural aberrations like formation of ring
by chromosome 3, chromatid break in 1gl2 region.
Telomeric associations (tas) were observed in more than 10
metaphases involving both autosomes and gonosomes. A
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single translocation in 6p24 and 12p13.2 was observed. In
cytogenetic investigation of Mrs B, 44% structural and 24%
numerical aberrations were seen. Robertsonian translocation
(rob) in chromosome 13, 14 and 15 was seen (fig 2).
Telomeric associations were observed in chromosome
numbers 6, 8, 9, 13, 14, 15, 21 and 22. Chromosome 14 and

Fig.1: Karyotype showing del(X) in
male46,Y,del(X)(q21.3)
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3. Discussion

The cytogenetic analysis of the couple revealed
various structural and numerical aberrations in both
autosomes and sex chromosomes. In case of infertile male
clear deletions in Xg21.3, Xg25, Xqg26 regions of
chromosome X were observed in a mosaic form. It was a
constitutional anomaly that could be a cause of infertility [3-
6]. Xq deletion along with other structural and numerical
aberrations was the probable cause of male infertility. This
also correlated with the low sperm count and low sperm
motility found in Mr A. Both X and Y chromosomes have
been reported as key players in spermatogenesis [2,7-10].
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21 were found to be involved more in telomeric associations.
Both the subjects appeared to have more chromosomal losses.
Loss of chromosome 2, 5,6, 10, 13, 16, 17, 21 and 22 in
female and loss of 2, 5, 4, 8, 10, 11, 14, 18 & 21 in male was
observed. Gain of chromosome 8 while loss of chromosome
2, 5 and 10 was observed in both male and female.

Fig.2: Karyotype showing rob and tas in female
46,XX,tas(12p;12p),tas(13p;15p),rob(14;15)(p13;p13)
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The genes CPXCR1, ARPT1, GLUD-2, SAGE-1 and
USP26 are located on Xq21.3, Xg25 and Xq26 regions.
These genes show testis specific expression pattern and play
an important role in spermatogenesis [3]. USP26 gene,
located on Xq26.2 region is expressed throughout the testes
in the preliminary stages of spermatogenesis [11]. Any
mutation in this gene results in the severe impairment of
spermatogenesis [12]. Another gene DIAPH2 located at Xq22
region which affects spermatogenesis is disrupted due to
deletion at Xqg21.3. In females with premature ovarian failure
POF1, XPNPEP2 genes located at Xq25 region are found to
be disrupted [13].

Table 1: Representative Karyotype of the couple

Category Mr A Mrs B
45,Y,del(X)(pter—q26:),tas(1;18)(1qter— 1 pter—18pter— 18qter),-5 43,XX,-2,-16,-22
5 46,Y,del(X)(pter—q26:),tas(6;22)(6qter—6pter—22qter—22pter) 42,XX,-2,-6,-10,-13
=] 45,Y,del(X)(pter—q26:),tas(14;14;15)(14qter—14pter— 15pter—15qter),-18
= 45,Y del(X)( pter—q26:),-21
-S: 46,Y,del(X)(pter—q25:),tas(8;21)(8qter—8pter—2 1 pter—21qter)
5 jg,z,gs:(())(())(pt::r—» ((122]5 i).,del(13)(p1 1.2)
s VY, pter—q21.1:)
[S) 45,XY,-10
44,XY,-4,-10
— w 44,XY,-2,-11 45,XX,-5
g2 46,XY,r(3) 47, XX,+8
8 g 45,XY,1(6;12)(p24;p13.2) 44,XX,rob(13;15)(p10;p10),rob(14;15)(p10;p10)
e 2 45,XY,-8 45,XX,rob(14;22)(p13;p13)
S é 45,XY,-14 45XX,-17
45,XX,-21

46,X,tas(Y;22)(Yqter— Ypter—22pter—22qter),chrb(1)(q12)

46,XX ,tas(6;8)(6pter—6qter—8qter—8pter)

2 46,XY ,tas(2;9)(2qter—2pter—9qter—9pter) 46,XX,tas(9,21)(9qter—9pter—2 1 pter—21qter)
2 46,XY tas(4;13)(4qter—4pter— 13pter—13qter) 46,XX tas(13;14)(13qter— 13pter— 1 4pter—14qter),
-g 46,XY tas(11;19)(11qter—11pter—19pter—19qter) tas(17;18)(17qter—17pter—18pter—18qter)
g 46,XY tas(13;14)(13qter— 13pter— 14pter — 14qter) 46,XX tas(13;15)(13qter— 13pter— 1 Spter—15qter)
< 46,XY tas(13;15)(13qter— 13pter— 1 Spter—15qters) 46,XX, tas(13p;21p)(13qter—13pter—2 1 pter—21qte
2 46,XY ,tas(14;22)(14qter— 14pter—22pter—22qter) r
g 46,XY,tas(15;21)(15qter— 15pter—2 1 pter—21qter),tas(15;21)(15qter—15pter 46,XX tas(14;15)(14qter— 14pter—15pter—15qter)
% —21pter—21qter) 46XX tas(14;22)(14qter— 14pter—22pter—22qter)
= 46,XY,tas(21;21)(21qter—21pter—2 1 pter—2 1qter) 46,XX,tas(21;22)(21 pter—21qter—22pter—22qter)
46,XY ,tas(18;21)(18pter— 18qter—2 1 pter—21qter)
Normal 46,XY[27] 46,XX[31]
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In male partner acrocentric chromosomes were seen
associated with Y chromosomes and other autosomes like 1,
6, 8 and 18. The involvement of sex chromosomes has been
reported to disturb the reproductive fitness'*. Translocation
was observed between chromosome 6 and 12. In the
breakpoints involved in the translocation at region 6p24, DSP
gene is located which is responsible for cell-cell adhesion
whereas at 12p13.3 region KCNAL1 gene is located which
plays role in repolarisation of membranes. The genes might
be disrupted because of translocation which might have an
effect on the efficiency at which sperm cell first interacts with
egg cell. The ring of chromosome 3 observed in one
metaphase  has been previously associated  with
spermatogenic impairment [15-17]. Close associations in
acrocentric chromosomes 13, 14, 15, 21 and 22 were seen in
26% of metaphases in male. Telomeric associations were
seen in autosomal chromosomes 2, 9, 11 and 19.
Translocations in acrocentric chromosomes and increased
frequency of telomeric associations indicate genomic
instability that could be a cause of male infertility [18].

In female partner increased genetic instability was
observed. Although there were no clonal aberrations but
similar chromosomes (6, 8, 13, 14, 15, 17, 21 and 22) were
found involved in different aberrations. In previous reports,
the chromosomes from D, G and E groups (16, 21, 22) have
been observed most frequently in aneuploid oocytes whereas
in males chromosome 21 and 22 show significantly elevated
level of aneuploidies. Hence increased frequency of
aberrations in sperm and oocyte contribute to high burden of
infertility™. In both male and female, chromosomes presented
a distinct increased stickiness as the frequency of telomeric
associations was high.

This study suggests that Xqg deletion along with
other structural and numerical aberrations might be one of the
probable causes of primary male infertility. In case of
infertile patients having repeated ART failures genetic
instability in both male and female may be the reason.
Further studies of this type are needed to substantiate this
claim.

4. Conclusion

Deletion in Xq regions may cause the disruption of
genes resulting in production of low quality as well as low
quantity sperms which in turn prohibits the production of
healthy embryo. Though in present case the female partner
had certain aberrations but male partner had more clonal
aberrations. ART failures thus were attributed more to male
partner as conception did not take place even when healthy
donor eggs were used. Further, the importance of cytogenetic
analysis before going in for ARTs has also been highlighted
in this case report as proper karyotyping of patients will lead
to appropriate genetic counseling to the infertile couples. This
will avoid unnecessary treatment overburden and mental
agony among infertile patients. The couple could consider
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going in for sperm donation/embryo donation/pre-
implantation genetic diagnosis or adoption for fulfilling their
desire to have a baby.

References

[1] Agarwal A, Mulgund A, Hamada A, Chyatte MR. A
unique view on male infertility around the globe. Rep
Bio and Endo. 2015; 13:37-45.

[2] Stouffs K, Lissens W. X chromosomal mutations and
spermatogenic failure. Biochim Biophys Acta 2013;
1822:1864-1872.

[3] VanAssche EV, Bonduelle M, Tournaye H, Joris H,
Verheyen G, Devroey P et al. Cytogenetics of infertile
men. Hum Rep. 1996; 11(4):1-24.

[4] Tuttelmann F, Simoni M, Kliesch S, Ledig S,
Dworniczak B, Wieacker P, Ropke A. Copy number
variants in patients with severe oligozoospermia and
Sertoli-cell-only syndrome. PL0S One. 2011; 6(4):1-11.

[5] Krausz C. Male infertility: Pathogenesis and clinical
diagnosis. Best Prac and Res Clin Endro and Meta.
2011; 25:271-285.

[6] Lopez AM, Aston KI, Thompson E, Carvalho F,
Goncalves J, Huang N et al. Human spermatogenic
failure purges deleterious mutation load from the
autosomes and both sex chromosomes, including the
gene DMRTL. PLoS Gen. 2013; 9:1-9.

[7] Fohn LE, Behringer RR. A novel X chromosome-linked
human homeobox gene expressed in the placenta and
testis. Genomics. 2001; 74:105-108.

[8] Skaletsky H, Kuroda T, Minx PJ, Cordum HS, Hillier L,
Brown LG et al. The male-specific region of the human
Y chromosome is a mosaic of descrete sequence classes.
Nat Gen. 2003; 19:825-837.

[9] Mueller JL, Mahadevaiah SK, Park PJ, Warburton PE,
Page DC, Turner JM. The mouse X chromosome is
enriched for multicopy testis genes showing postmeiotic
expression. Nat Gen. 2008; 40:794-799.

[10] Mueller JL, Skaletsky H, Brown LG, Zaghlul S, Rock S,
Graves T et al. Independent specialization of the human
and mouse X chromosomes for the male germline. Nat
Gen. 2013; 45:1083-1087.

[11] Tahmasbpour E, Balasubramanian D, Agarwal A. A
multi-faceted approach to understanding male infertility:
gene mutations, molecular defects and assisted
reproductive techniques (ART). J Ass Rep Gen. 2014;
31:1115-1137.

[12] Hamada AJ, Esteves SC, Agarwal A. A comprehensive
review of genetics and genetic testing in azoospermia.
Clinics. 2013; 68:39-60.

[13] Persani L, Rossetti R, Cacciatore C. Genes involved in
human premature ovarian failure. J Mol Endo. 2010;
45:257-279.

[14] Radojcic AB, Buretic AT, Starcevic N, Kapovic M,
Vlastelic |, Randic L.Chromosome studies in patients

Www.ssiournals.com



Bhavna Sharma et al / Case Report on Xq Deletion - As a Cause for Primary Infertility in Male 521

with defective reproductive success. Am J Rep Imm.
2000; 44:279-283.

[15] Kjessler B. Karyotype, Meiosis and Spermatogenesis in a
Sample of Men Attending an Infertility Clinic. Mono in
Hum Gen. 1966; 2-6.

[16] MclIree ME, Price W, Court Brown WM, Selby-Tulloch
W, Newsam JE, Maclean N. Chromosome studies on
testicular cells from 50 subfertile men. Lancet. 1966;
2:69-71.

IJBAR (2016) 07 (10)

[17]Chandley AC. The chromosomal basis of human
infertility. Br. Med.Bull. 1979; 35:181-186.

[18] Iman S, Hamideh K, Tayebeh T, Zahra B, Toyoki M,
Hana A. et al. Constitutional telomeric dysfunction in an
azoospermic male with extensive telomeric association.
Am J Med Gen. 2010; 152(A):2413-2416.

[19] Martin H. Meiotic errors in human oogenesis and
spermatogenesis. Rep Bio.Med.2008;523-531.

www.ssjournals.com



