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ABSTRACT TheY-chromosome harbors about 107 genes and pseudo genes. Microdeletiolsabirtmaosome long arm
are the most commanutations in infertile males, where they involve one or rfa@eospermia factors” (AZF a, b, and c). 100
consecutive infertile men were studiedAa@r microdeletions by isolating Genomic DNdm peripheral blood and Polymerase
Chain Reaction was carried with Genes: RBfRNA-binding motif (RBM),Y chromosome], BP*2 (Testis-specific basic
proteinY 2), STS markers: S84, S¥254. Out of 100 infertile males, five males exhibitetF deletions. RBMYdeletion
was observed in one male,-B8¥ deletion was observed in two males ane?S¥ deletion was observed in two males. BPY
deletion was not observed in any of the males.

INTRODUCTION the main causes of infertility are oligozoosper
mia, asthenozoospermia, teratozoospermia and
Infertility is a reproductive health problem azoospermia, which account for 20-25 percent
that afects many couples in the human popula-of cases (Egozcue et 2D00; Hagreave 2000).
tion. It is a major health problem todaffect- Many cases of idiopathic infertility have either
ing 10 to 15 percerdf couples seeking to have a genetic or molecular basis (Swarna et al. 2003;
children (Mosher 1985se et al. 2000dnurag ~ Omrani et al. 2006)[he knowledge of the mo-
et al. 2008)Male infertility is particularly prob- lecular genetics of male infertility is develop-
lematic since it is estimated that the cause ofng rapidly new “spermatogenic genes” are be-
the infertility is unknown in up to 50 percesft  ing discovered and molecular diagnostic ap-
the cases (Dublin andmelar 1971; Hendry et proaches (DNA chips) established (Rabea et al.
al. 1973; Zhou-Cun et al. 2006). Regardless 02009; Swarna et al. 2003; Omrani et al. 2006;
whether it is primary or secondary infertility Viswambharan et al. 2007).
affected couples stdr from enormous emotional TheY-chromosome though representing only
and psychological trauma and it can constitute2-3 percent of the haploid genome harbours
a major life crisis in the social context. Male about 107 genes and pseudogenes. Many of these
infertility problems may be contributory to 30 are responsible for spermatogenesis and other
percent to 40 percent of infertile couples, andmale-related functions and deletion of any of
in another 20 percent of cases, both men anthese can result in infertilityy~-chromosome
women are décted.The male factor is, there- microdeletions are common in about 10-15 per
fore, responsible in about 50 percent of infertilecent of men with azoospermia or severe oligo-
couples.The infertile male partner has qualita- zoospermiaThese microdeletions are too small
tive or quantitative abnormalities of sperm pro- to be detected by karyotypirighey can be eas-
duction (Dada et al. 2004; Shahira et al. 2009jly identified using polymerase chain reaction
Viswambharan et al. 2007). In more than 60(Vemginie et al. 2007; Park et al. 2010).
percent of cases, the origin of reduced testicular Over 20 years ago, cytogenetic studies dem-
function is unknown (Krausz et al. 2008p-  onstrated that deletion of the distal euchroma-
proximately 15 percent of the men seeking helptin of the Y-chromosome was associated with
at infertility clinics sufer from idiopathic infertility (Tiepolo and Zufardi 1976). More
azoospermia, the absence of mature sperm cellecently the Y-chromosome was mapped with
(spermatozoa) in seminal fluid significant  high resolution into a series of seven deletion
proportion of infertile male with azoospermia intervals by analyzing DNA from patients with
and severe oligozoospermia (sperm counts ofarious deletions of thé-chromosome (MIrath
less than 5 to 10 million per ejaculate) have aet al. 1992). Deletion intervals 1 through 4 com-
genetic etiology for reproductive failure. In men, prise the short (p) arm and the centromere, and
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deletion intervals shrough 7 comprise the long gic investigation for couples infertility at fertil-
(q) arm.The deletion intervals of the chro- ity clinic. The age of infertile men ranged from
mosome have been finely mapped with a serie25 to 50 yearsThey were subjected to detailed
of sequence tagged sites (STSs), aligned alonglinical and biological investigations, including
their length (Vllrath et al. 1992). Sequence cytogenetiand endocrinology studies, physical
tagged sites are known sequences of genomiexamination. Ohe basis of spermiogram, in-
DNA that can be amplified by polymerase chaindividuals (n = 100) were subdividédto 3
reaction (PCR). Using this method, much groups: azoospermic (0 spermatozoa spz/mL),
smaller deletions can be detected than is possevere oligozoospermfless than 5 x f0spz/
sible with cytogenetic analysishe cumulative mL) and oligozoospermic (less thad x 10
data from these studies demonstrated that thergpz/mL) according to the criteria of thorld
are actually three regions in deletion intervalsHealthOrganization (Wérld Health Oganiza-
5 and 6 where most deletions occur in infertile tion 1999). 20 males with proven fertility and
men.The clustering of deletions in these threenormal sperm concentration (more t2&x 10
regions was first noted in a study Yggt et al.  spz/mL) were selected as Control.
(1996). These regions were designatedrFa, Sample Callection: Two ml of venous blood
AZFb, andAZFc.AZFa was found in the proxi- was collected in a tube containing ethylenedi-
mal portion of deletion interval 5AZFb was  amine tetraacetate (EBJ as an anticoagulant
located at the proximal end of deletion interval for DNA extraction.
6, extending into the distal part of deletion in- Molecular Investigations: The molecular
terval 5;andAZFc was found in the distal por investigation was carried out in our Research
tion of deletion interval 6. In the study bpgt  Laboratory Cotton College, Guwahathssam.
et al. (1996), each of th&ZF regions seemed Genomic DNA was extracted utilizing the
to be associated with a distinct testicular histol-GeneiPure™ Blood Genomic DNA Purification
ogy: deletions ilAZFa with Sertoli cells only  Kit. Polymerase chain reaction (PCR) was-per
deletions inAZFb with spermatogenic arrest at formed according to the standard protocol for
the pachytene spermatocyte stage and deletiorenalysis of theAZF region of theY-chromo-
in AZFc with spermatogenic arrest at the sper some.Three sub-regions were analyzéd'Fa,
matid stageThe great majority of the reported AZFb andAZFc, where sequence tagged site
Y-chromosome deletions found in infertile men (STS) primers were useds positive control,
have been shown to occur in one of these threéertile men with naturally conceived children
regions, witltAZFc being the most common site were usedThese STS primers were suggested
of these microdeletions. Howeyéhe correla- by the EuropeaAcademy ofAndrology which
tion between deletions in these regions and parare able to detect 90% of the deletions in the
ticular phenotypes has not been consistentlyjoci of AZF.
demonstrated in other studies (Pryor etal. 1997). The PCR amplification comprised a total
With the help of Polymerase Chain Reactionvolume of 2%L, which contained 100 to 200
(PCR),Y-chromosome microdeletions have beenng of human genomic DNA as template, 2.5mM
detected in theAzoospermia Factor (AZF) re- dNTP’s (2.5 mM each of dTTRICTR dGTR
gion of DNA from infertile men (Foote et al. dATP), oligonucleotide primers (0.1 to 2.0pmol/
1992; Park et al. 2010T.here is lack of ad- L each of the forward and reverse primers),10X
equate data oAzoospermia Factor (AZF) de- Taq DNA polymerase assay baf (Tris with
letions in the North-East Indian populatidine  15mM MgCl ) and 3UTaq DNA polymerase.
present study was undertaken to determine the The conditions for thermocycling was stan-
frequency oAZF deletions in infertile men with  dardized for the sub-regions, utilizing &€-512
azoospermia, severe oligozoospermia and oligradient thermocycleGamples were subjected

gozoospermia of North-East India. to Polymerase Chain Reaction amplification
using 35 cycles at 9¢ for 30 sec, 5% for 45
MATERIAL AND METHODS sec and 7 for 60 sec. Initial denaturation was

done at 924C for 5 min and final extension at

Selection of Samples/Patients: The study 72°C for 10 min.The PCR amplified products
population consisted of 100 infertile men com-were submitted to electpboresis on 2% agar
pared to 20 normal fertile men seekémgirolo-  ose gels and stained with Ag@mL ethidium
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bromide. Before loading the samples into theTable 2: Classification of infetile males with their
wells of the agarose gel, samples were mixedgPecific deletion and semen analysis

with Gel loading dye in the ratio of 1:A. vi-

sual record of the gels was made with the help

of gel d@umentation system.
Primers Used for PCR Amplification

SY 84 for amplification ofAZFa region.

Forward: 5'-AGAAGG GTC TGA AAG
CAG GT-3'

Reverse: 5'-GCCTAC CTG GAG GAG GCT
TC-3'

SY 254 for amplification oAZFc region.

Forward: 5'-GGGTGT TAC CAG AAG
GCAAA-3'

Reverse: 5'-GAACGTAT CTA CCAAAG
CAGC-3'

RBMY for amplification ofAZFb region.

Forward: 5-AGGTAGAAGCAGATCATC
CTGG-3'

Reverse: 5'-TAATATCTGCTCGAGTCTC
CTTT-3

BPY-2 for amplification ofAZFc region.

Forward: 5'-AGATGACGCTTGTCCCCA
GAGCC-3'

Reverse: 5-CTTCTGTGRCTGGGCTTCG
ACAC-3'

RESULTS

Among the 100 patients included in this st-
udy, 29 (29%) had azoospermia, 17 (17%) had gnes.6
severe oligozoospermia and 54 (54%) had oli+ane 7

Typeof case AZFa AZFb AZFcdeletion Semen

dele- dele- analysis
tion  tion
sY-84 RBMY sY-254 BPY-2 Moatility %
Azoospermia - + + -
Severe oligo- + - - 15-30%
zoospermia
Oligozoo- + - + 35-55%

spermia

No deletion of BPY2 gene was observed in
the infertile males (Fig. 1). Figure 2 shows de-
letion of RBMY gene in the infertile male, Fig-
ure 3 and Figure 4 show deletion of-8¥ STS
marker and S¥254 STS marker in the infertile
males respectively

L1 L2 L3 L4

L5 L6 L7 L8

BPY-2_,
(90bp)

Fig . 1. PCR analysis on DNA of infertile males using
Gene (BP¥2)
Lanel :Oligozoospermia male

ane2-4 : Severe oligozoospermia males
:Azoospermia males
: Mol.wt marker (100bp DNA ladder)

gozoospermia. Of the 100 infertile men, 5 (5%)Lane 8 : Positive control

were found to hav¥-chromosome micro-dele-
tion. The details of the type of infertility and
the sperm concentration are presentetaible

1. The type of infertility nature of deletion and
semen analysis are presentedable 2. Out of
29 azoospermic men, 2 had microdeletions in
AZF b (RBMY) andAZF c (sY- 254). Out of 17
severe oligozoospermic males, 1 had microde-
letion iINAZF a (s¥84). Out of 54 oligozoos-
permic patients, 2 had microdeletionpAF a
(sY-84) andAZF c (sY- 254).

L1 L2 L3 L4 L5 L6 L7 L8

RBMY
(88bp)

Table 1: Classification of infetile males with their sperm

c Fig . 2. PCR analysis on DNA of infertile males using
concentration

Gene (RBMY)

Number Sperm concen- Type of case Lanel :Oligozoospermia male
of cases tration 10%/ml Lane2-4 : Severe oligozoospermia males

: - Lane5 :Azoospermia male (with deletion)
29 Nil Azoospermia :
17 <5 Severe oligozoospermia tane ? :Al\/IoI.Wt marker (1|00bp DNA ladder)
54 >5-20 Oligozoospermia ane -A\Z0ospermia male

Lane 8 : Positive control




102

L1 L2 L3 L4 L5 L6 L7 L8

STS
(SY-84)
(80bp)

Fig. 3. PCR analysis on DNA of infertile males using

STS (S¥84)
Lanel :Severe oligozoospermia male (with deletion)
Lane2 :Oligozoospermia male (with deletion)
Lane3-5 : Azoospermia males
Lane 6 :Mol.wt marker (100bp DNA ladder)
Lane 7 :Severe oligozoospermia male
Lane 8 :Positive control

L1 L2 L3 L4 L5 L6 L7 L8
STS
(SY-254)
(85bp)

Fig. 4. PCR analysis on DNA of infertile males using
STS (S¥254)

Lanel :Azoospermia male (with deletion)
Lane2-4 :Severe oligozoospermia males
Lane5 : Oligozoospermia male (with deletion)
Lane 6 : Mol.wt marker (100bp DNA ladder)
Lane 7 :Azoospermia male

Lane8 :Positive control

So if we consider the frequency féichro-
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have been reported in adernumber of normo-
spermic menAlthough fertility can be compat-
ible with Y deletions, it simply reflects the fact
that natural fertilization may occur even with
relatively low sperm counts depending on the
female partnés fertility status. For this reason
it is more appropriate to considéeletions as

a cause of Oligozoospermia/Azoospermia rather
than cause of infertilityThus, the aim of this
study is a PCR-based detectiorA@F regions
for microdeletions ory-chromosome in infer
tile men.

Our study has tried to evaluate the incidence
of Y-chromosome microdeletiomsNorth-East
Indian infertile male patient§.he frequencies
of deletions ofY-chromosome reported in dif-
ferent studies, range between 3 percent to 18
percent of males with non-obstructive azoosp-
ermia or severe oligozoospermia (Reijo et al.
1995 and Simoni et al. 1998). In our screening
of the 100 infertile males, we found 5 patients
carrying microdeletions corresponding to a fre-
quency of 5 percent (5 out of 100 patients had
microdeletions). Some studies reported 13 per
cent of infertile microdeletions in thé-chro-
mosome (&ippia et al. 1998 and Nakahori et
al. 1996), while others reported less than 5 per
cent (Foote et al. 1992) in comparison to the
statistical values obtained from all surveys
(Simoni et al. 1998)Another study showed an
incidence of microdeletion between 5.1 percent
and 9.6 percent in the infertile males (Girardi
et al. 1997). Our results are in accordance with
the reported results between 3 percent-18 per
cent (Reijo et al. 1995 and Simoni et al. 1998).

The frequency of deletion of theZFa and
AZFc region was found to be equal as compared
to AZFb region in our studyrhis is in disagree-
ment with earlier studies, which showed that

mosome microdeletion in azoospermia, severaleletion in thé\ZFc region was high when com-
oligozoospermia and oligozoospermia, the fre-pared with that in thAZFa andAZFb regions
guency for azoospermia is 2/29 (6.8%), the fre-(De Vries et al. 2002). In our present stugy
quency for severe oligozoospermia is 1/17100 (2%) infertile males showed deletions in
(5.8%) and the frequency for oligozoospermiaAZFa region, 1/100 (1%) infertile males showed

is 2/54 (3.7%).
DISCUSSION

deletions ilAZFb region and 2/100 (2%) infer
tile males showed deletions AZFc region.

The prevalence &ZF deletion in this study
population was 5% which is in contrast to stud-

Spermatogenesis is regulated by a numbeies of Caucasian populations, in which the de-

of genes on th¥-chromosomeY-chromosome

letions were observed in a small proportion (1%)

deletions are emging as a prevalent cause of of infertile men with azoospermia (Pryor et al.
male factor infertilityY-microdeletions are spe- 1997). In another studthe prevalence of-ch-
cific for spermatogenic failure since no deletionsromosome microdeletions BWZF sub-regions



PRE\ALENCE OFAZOOSPERMIAFACTOR 103

was reported as 13.3% (12/90) (Zheng et alDada R, Gupta NKucheria K 2004Yq microdeletions—
1998) A meta-analysis study has mentioned that azoospermia factor candidate genes and spermatogenic

: ; arrest.J Biomol Tech, 15: 176-183.
the prevalence of-chromosome microdeletions ey ries 3. Hoffer M J, Repping S, Hoovers J, Leschot N

was between 0.7-34.5% with an average of 8.2%  J, Fulcov 2002. Reduction copy number of DAZ genes
(Foresta et al. 2001). Many studies concerning  in subfertile and infertile meiertil Seril, 77: 68-75.

AZF microdeletions which have been done inPublin L. Amelar RD 1971. Etiologic factors in 1294
different countries confirmed this meta-analy- ~ Sonsecutive cases of male infertiiertil Seril, 22:

sis (Hellani et al. 2006; Rejeb et al.2008; ggozcue S, Blanco Yendrell IM, Garcia,FeigaA, Aran

Mohammed et al. 200Ateyah et al. 2002; El B, Barri PN,Vidal F, Egozcue J 2000. Human male

Awady et al. 2004)These studies are in aceor ingertility:I Chromosome an%malies meiotit;: disorders,
; abnormal spermatozoa and recurrent abortitum

dance with our result. Reprod, 6: 93-105,

El Awady MK, El Shater S/Ragaa EATEF K, Shaheen |

CONCLUSION M, Megiud NM 2004. Molecular study ol

chromosome microdeletions in Egyptian males with

Microdeletion analysis using PCR helps to id:l’opathic infertility. Asian Journal of Andrology, 6:

qeterml.ne. the frequency and .Slte.Of ge’.]e deleI_:oote S.,Vollrath D, HiltonA, Page DC 1992Z'he humary
t!on.Th|s is the first study of this kind to inves- chromosome: Overlapping DNA clones spanning the
tigate the prevalence afchromosome deleti- euchromatic regiorscience, 258: 60-66.

ons inAZF sub regions in North-East Indian Foresta C, Moro E, Ferlid 2001.Y chromosome

; ; ; ; microdeletions and alterations of spermatogenesis.
men with azoospermia, severe oligozoospermia Endocrine Reviews, 22: 226.

and oligozoospermidhe frequency of deletion  gjrardi SK, MielnikA, Schlegel PN 1997. Submicroscopic
of theAZFa andAZFc region was found to be deletions in th&Y chromosome of infertile mehium

equal as compared #WZFb region and the Reprod, 12: 1635-1641.

prevalence oAZF deletion in this study popu- HellaniA, Al-Hassan S, Igbal MA, Coskun S 2006.
lation was 5% chromosome microdeletions in infertile men with

idiopathic oligozoospermia or azoospernd@urnal of
Experimental and Clinical Assisted Reproduction, 3:
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