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AZF-DELETION — ONE OF THE GENETIC CAUSES
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Detection of genetic abnormalities in patients
with disorders of the reproductive function can
improve medical diagnostic and consultative and
diagnostic help couples with infertility and improve
measures aimed at the prevention of infertility [2].
Thus, the causes of infertility can be chromosomal
abnormalities micro structural reorganization and
gene mutations that may lead to a breach of sex
determination, differentiation and / or development
of the reproductive system, its hormonal dysregulation,
disruption of spermatogenesis and / or sperm
function [5].

The possibility of investigating the causes of
infertility in men in the last decade have increased
significantly thanks to the human genome, sequenced
Y-chromosome and the introduction of modem
molecular techniques in the practice of medicine,
which allowed to establish one of the causes of
reproductive disorders in men — Y-chromosome
microdeletions. To organize and understand the
genetic abnormalities Y-chromosomes and their role
in the development of male infertility should consider
the stricture of the Y-chromosome (Fig. 1).

Y-chromosome is less than 1% of the genome
and is the only chromosome that is always in the
haploid state. Has a short arm (p-arm) and long
arm (q-arm). Identify the following areas of Y-
chromosome:

— Pseudoautosomic areas of the telomeric
regions of the p-and g-arm Y-chromosome;

— Euchromatic region of the short arm - Yrl
11;

— Euchromatic region of the proximal long
arm — Yql 12;

— Heterochromatic region of the distal part
of the long arm — Yq12;

— Area pericentrometric heterochromatin.

The role of the delitions of the long arm of
Y-chromosome in the etiology of the disorders of
spermatogenesis and male infertility was described
in 1976. Suggested the presence of the site in the
locus Yql1, required for spermatogenesis, which was
called azoospermia factor (azoospermia factor) [13].

In the proximal part of the euchromatic region
of the long arm (Yql 1) mapped genes that are part
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Fig. 1. Schematic representation
of the Y chromosome showing the 7 deletion
intervals. The threeAZF regions and the candidate
AZF genes are indicated. PseudoAutosomial
Region 1 and 2 (PAR1, PAR2); Yp: short arm
of the Y chromosome; Yq: long arm of the Y

of the locus AZF. AZF locus is divided into three
regions - AZFa, AZFb, AZFc, each of which contains
a candidate gene, mutations in which lead to varying
degrees of disruption of spermatogenesis.

AZFa subregion contains three genes: USP9Y
(ubliquitin-specific protease 9, Y-chromosome), DBY
(dead-box / H box3, Y-linked), UTY (ubiquitously
transcribed tetratricopeptide repeat gene on Y
chromosome). Absence or USP9Y DBY leads to
disruption of spermatogenesis [4].

AZFDb subregion contains two genes: E1F1AY
(eukaryotic translation initiation factor 1A, Y-
linked) and RBMY (RNA-binding motif protein,
Y-chromosome). Deletion of a copy or copies of
the gene RBMY may be associated with azoospermia
or oligozoospermia [1].
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AZFc subregion contains 8 genes: DAZ
(deleted in azoospermia), BPY2 (Testis-specific basic
protein Y-linked-2), CDY1 (chromo-domain protein,
Y-chromosome, 1), CSPG4LYP2 (chondroitin
sulfate proteoglycan 4-like, Y-linked pseudogene
2), GOLGA2LY (golgi autoantigen, golgin subfamily
A,2-like,Y-linked), TTY3 (testis-specific transcript,
Y-linked-3) and TTY4 (testis- specific transcript,
Y-linked-3).

Deletions in the AZF locus may be complete
(full delete one or more AZF region) and partial
(deletions are not fully capture one of the three
regions).

Microdeletions spanning the AZF region or
sub-regions AZFa, AZFb, AZFb, c lead to a complete
absence of healthy sperm. In 50% of patients with a
deletion entirely exciting AZFc-region, it is possible
to obtain sperm suitable for artificial insemination.
Low sperm count and limited mobility do not
provide physiological fertilization. Therefore, in vitro
fertilization is carried out by the introduction of
sperm into the cytoplasm of the oocyte (ICSI), and
the generation of sperm for ICSI requires surgery.
In all cases of patients with symptoms of obstructive
azoospermia and severe oligozoospermia recommended
to conduct a preliminary analysis of microdeletion
of AZF-region for the differential diagnosis and
the possibility of ICSI. [6]. Given the progression of
the disruption of spermatogenesis from oligozoo-
spermia to azoospermia patients with AZF-
microdeletions should advise such patients received
sperm cryopreservation [10].

According to recommendations of the
European Association of Reproduction and
Embryology (ESHRE) in diagnosing Y-chromo-
some microdeletions candidates for analysis are men,
the concentration of sperm in the ejaculate which
is <5 x 10%/ml [3].

Deletions of AZFa-and AZFb-subregions
associated with the inability to produce mature germ
cells, in contrast to the sub-region AZFc deletions,
when there is a high probability of mature sperm.
However, even with the use of reproductive
technologies are at high risk of having a boy with
Y-microdeletions.

Cnucok JuTepaTypbl

In our work, we set out to determine the
frequency of deletions in the AZF locus in patients
with idiopathic infertility.

Materials and methods. We observed 80 men
with idiopathic infertility at the age of 19—40 years.
All patients underwent clinical and urological
examination: complete blood count, urinalysis,
Wassermann, blood sugar, blood biochemical
examination, hormonal examination (testosterone,
LH, FSH, prolactin), karyotyping, ultrasound
examination of the scrotum and prostate, microscopic
and bacteriological study of semen, a study on sexually
transmitted infections.

68 patients with the concentration of sperm
in the ejaculate <5x10°/ml conducted a genetic blood
test for the presence of deletions in the AZF locus
Y-chromosome. Isolation and purification of DNA
from whole venous blood passes through a standard
method of precipitation of nucleic acids. For the
analysis of the variations of the gene regions of
AZF deletions specific DNA amplification was carried
out in vitro [7, 8, 11, 12, 14].

Results. In the study of hormonal levels in
patients showed no hormonal disorders, and the
testosterone level was 13,45+6,35 nmol/L, LH
17,25+6,25 1U/L, FSH 9,0%£8,2 IU/1, prolactin
7102640 mU/1. Occupational sperm in the ejaculate
averaged 14.9x10°:14.9x10%/ml. In the study group
of 68 patients with idiopathic infertility with the
concentration of sperm in the ejaculate <5x10%/ml,
after the survey revealed deletions in the AZF locus
in 6 patients (8.8%) Many studies, including our own,
indicate the important role of deletions in the locus
AZF Y-chromosomes in the control of spermatogenesis
in men.

Azoospermia factor is one of the most common
causes of male infertility, which causes widespread study
of this factor in recent years. Based on data from the
world literature and our own observations, the necessity
of research azoospermia factor for all men with
azoospermia / oligozoospermia severe.

Conclusion. Determining the frequency of
deletions in the AZF locus is an important tool for
studying the causes of azoospermia / oligozoospermia
severe male infertility.
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Pedepar

AZF-IEJALIA - OTHA 3 TEHETUYHUX
MMPUYUH YOJOBIYOTO BE3IIIAAA

B.I1. Crycs, J1.1. Mananxo,
M.IO. INonion

MoxXBOCTI JOCTIIKEHHS TIPUYMH Oe3TUTIAIS
y YOJIOBIKiB 3HAYHO PO3UIMPUINCS 3aBIASIKU PO3-
g poBIIi FeHOMa JIIOAUHU, CeKBEHYBaHHIO Y -Xpo-
MOCOMM i BITPOBAIKEHHIO CYyYaCHUX MOJIEKYISIPHUX
TEXHOJIOTiii B MequYHy nmpakTuky. Hamu nposene-
HO obcTexXeHHsT 80 YOJIOBIKIB 3 imionaTUYHUM Oe3-
IUTiAASIM, sSIKe BKJIIOYaJio B ceOe 3aTaJlbHOKJTiHIYHE
Ta ypoOJIOTiYHEe MOCJIIKEeHHs: 3araJlbHUI aHali3
KpOBIi, 3araJIbHUI aHai3 cevi, peakiliss Baccepmana,
LIYKOP KpOBi, 0i0XiMiuHi 0OCTeKeHH ST KPOBi, Top-
MOHaJIbHe obcTexkeHHs (TectocTepoH, JIT', ®CI', mipo-
JIAKTUH ), KapiOTUIYBaHHSI, YJATPa3ByKOBE TOCia-
JKEHHS$I OpraHiB KaJUTKU i IepeMiXypoBoO1 3a1031,
MiKpPOCKOTIiUHE i OaKTepiosoriyHe MOCIiIKEHHS
eSIKYJISITY, JOCHIIXKEeHHs Ha iHpeKIlii, sSKi nepena-
IOThCSI CTATEBUM IILISIXOM.

68 malieHTaM 3 KOHIEHTpalli€o criepMaTo-
301miB B edKyasaTi <5x10°/MJI MpOBOAMIIOCS TeHe-
TUYHE JOCTIIXEHHS KPOBi HAa HASIBHICTbH JeJIelliil B
AZF noxyci Y-xpoMocoMu. BupinenHs Ta ouncTka
JHK i3 1inbHOT BeHO3HOI KpOBi Mpoxoausa 3a
JOTIOMOTI'0I0 CTAHIAPTHOTO METOMY OCAIKEHHST HYK-

Pedepar

AZF-JEIALONA - OJHA U3
TEHETUYECKHUX IMPUYUH MVYXKCKOI'O
BECIITIOAUA

B.I1. Crycs, JI.W. TTaganko,
H.IO. INTonuon

BoamorkHOCTH MccaenoBaHMsI TPUUUH OecTIo-
U1y MY>KUMH 3HaYUTEIbHO pacllUupUIUCh OJaro-
Japst paciigpoBKe reHoMa 4eJoBeKa, CEKBEHUPO-
BaHMIO Y-XPOMOCOMBI U BHEIPEHUIO COBPEMEHHBIX
MOJIEKYJISIPHBIX TEXHOJIOTUI B MENUIIMHCKYIO MpaK-
Tuky. Hamu npoBeaeHo obciienoBanue 80 MyX4nH
C UIMOTIAaTUYECKUM OeCIIoAueM, KOTOpoe BKIoYAa-
JIO B ce0s1 OOLIEKIMHNYECKOE U YPOJIOTHUIECKOE 1C-
cllemoBaHMe: OOIIMI aHaIM3 KPOBU, OOIIUIT aHAIU3
Mouu, peakuusi Baccepmana, caxap KpoBu, OMOXU-
MUuYecKue obdciieoBaHue KpOBU, TOPMOHAJIbHOE 00-
ciegoBanue (TectoctepoH, JIT', ®CI', mponakTun),
KapuOTUIMPOBaHUE, YIBTPa3ByKOBOE UCCIeIOBaHE
OPraHOB MOIIIOHKH U TIpeACTaTeIbHOM XKee3bl, MUK-
pocKkomuyeckKoe U OaKTeprUoJIOTUIECKOe Uccaeao-
BaHUSI 3IKYyIsITa, HUCcClefoBaHUEe Ha WHQEKIUU,
repeaarlIrecs MOoJOBbIM MyTEM.

68 malmeHTaM ¢ KOHIIEHTpalel crepMaTo-
30MI0B B 2KyJsaTe <5x10°/MJ1 TpOBOIMIIOCH TeHe-
TUYECKOe UcclieloBaHMe KPOBU Ha Hajau4due aese-
uuit B AZF nokyce Y-xpoMocombl. Beigenenue u
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JIETHOBUX KuCaOT. i aHamnidy Bapiauiil geseirii
perioHiB reHa AZF mpoBoauiacs cneungiyHa aM-
midpikanisg JHK in vitro. ¥ gocnimxyBaHii TpyIi
(68 xBopux) genelii B 1oKyci AZF Oynu BusiBiaeHi
y 6 nauieHTiB (8,8%).
3TigHO 3 JTaHUMU CBITOBOI JIiTepaTypH i 3a

pe3yabTaTaM1 BIIACHUX CTIOCTEepekeHb OUeBUIHOIO
€ HeOOXITHICTh HOCIIMKEeHHs (paKkTopa a300cnepMil
BCiM JOJIOBiKaM 3 a300CTIEPMI€I0,/0TIr0300CTIEPMIEIO
BaXXKKOTO CTYTICHSI.

Karuosi caosa: donosiue Oeszmnimast, azf-
IS,

Anpeca g JUCTYBaHHSA

B.I1. Crych
E-mail: viktor.stus@gmail.com

ounctka JJHK 13 neapbHO BeHO3HOU KPOBHU IIPO-
XOAMJIa ¢ TOMOIIbIO CTAHAAPTHOIO METOIa OCaK-
JIeHUsI HYKJICMHOBBIX KUCJIOT. JI/1sT aHanmn3a Bapua-
LU gelelud pernoHoB reHa AZF mpoBoauiach
crnenudmnyeckas ammudukanus JHK in vitro. B
HucclieayeMoii rpyrie (68 00JIbHBIX) AeJICLIUN B JIO-
Kyce AZF Oblmu BEIIBIIEHBI Y 6 manimeHToB (8,8%).

CornacHO JaHHBIM MUPOBOM JIUTEPATyphl U
1O pe3yIbTaTaM COOCTBEHHBIX HAOMIONCHUIA OYSBH/I-
Ha HEOOXOOMMOCTH MCCIeAOBaHMS (PaKTopa a300C-
MePMUM BceM MYXXIMHAM C a300CTIepMUeii/OJNTo-
300CIEepPMUEN TSDKEJIOW CTENEeHU.

Karoueeote caosa: myxckoe deciionue, azf-
JIEJISIIINS.
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