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Infertility mostly affects more than one member in a family,
increasing the chances that the underlying cause is genetic.
WGS aids in the discovery of novel variations through a
variety of processes that cause infertility. To identify potential
infertility-causing variations using WGS, a comprehensive
method for analyzing the entire genome, and to identify the
underlying mechanisms that may be targeted for future disease
management. For this purpose, we identified a family with
two male members exhibiting clinically diagnosed infertility
and one fertile member. Blood samples were collected and
subjected to WGS for CNV, SNV, and Run of homozygosity
(ROH) analysis. The resulting WGS data were analyzed
using bioinformatics tools/pipelines to investigate potential
variants. We identified missense and stop-gain variations in
TUBA3C and GJB2 genes as probable causes of Deafness
Infertility Syndrome. Importantly, the TUBA3C variant
represents the third deleterious variant linked to azoospermia
in this emerging infertility gene. The TUBA3C and GJB2
variants were in a 93kb and 18kb region of overlapping
ROHs in 12-1 and 12-2 (chri3:19138488-19231863) and
(chri3:20060678-20434605), respectively. Furthermore,
12-3 did not have an ROH overlapping either variant.
Families with two or more male individuals presenting with
infertility, along with healthy fertile controls, present a
vital resource and opportunity to comprehensively identify
the genetic landscape in the maintenance of male fertility.
This study will help in the mechanistic understanding of
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Deafness Infertility Syndrome and provide for identifying
with certainty causal variations among idiopathic patients,
targets for management, and the development of future
therapy for male infertility.

Keywords: Familialinfertility, Deafness Infertility Syndrome,
Genome, Next-generation sequencing, Genotyping.

MMOBHOTEHOMHE CEKBEHYBAHHY
JEMOHCTPYE MICEHC-BAPIAHT Y TUBA3C
TA IATOTEHHUM CTOI-TEVH BAPIAHT

YV GJB2 B POOUHI 3 YOJOBIYMM BE3IUIIISIM

IlepeBaxkHo Oe3rTiAnsg Bpaxkae Oilbllie HiXX OMXHOTO
yjaeHa ciM’i, 1110 30iyblilye HMOBIpPHICTH TOTO, IO OC-
HOBHOIO TPUYMHOIO € TeHETMUYHA CXUJIbHICTh. [ToBHO-
reHomHe cekBeHyBaHHs (ITI'C) — 1ie KoOMIUIEKCHUM
METOJl aHaJli3y BChOTO T€HOMY, SIKWI JOIIOMAara€ BU-
SIBJSITU HOBI BapiaHTU 4Yepe3 Pi3HOMAaHITHI MpoLecH,
1O CIPUYMHSIOTH O€3IUIimas, TomMy Ioro Oyjao BHU-
KOpPUCTaHO, 11100 BUSBUTU TOTEHLIHI BapiaHTH, SKi
COPUYUHSIOTh O€3IUIiAAsl, Ta BU3HAYUTU OCHOBHI Me-
XaHi3MHM, Ha SKi MOXHa OpI€EHTYBaTHCS B MailOyTHbHO-
My JIiKyBaHHi 3aXBOPIOBaHHS. 3 1Ii€}0 METOI0 MU ileH-
TUGIKYBAIM POAMHY, B SKiil JIBOE YOJIOBIKiB MaloTh
KJIiHIYHO JiarHOCTOBaHe Oe3IUIigasi, a OOWH YJIeH Ci-
M’1 € deprunbHUM. byno 3ibpaHo 3pa3ku KpoBi Ta
nposeaeHo [I'C s ananizy CNV, SNV Ta cerMeHTiB
romo3urotHocti (ROH). Otpumani mani IIT'C Oymu
MpoaHaJli3oBaHi 3a JOMOMOIOI iHCTPYMEHTIB 0ioiHdOp-
MaTUKU/KOHBEEPIB IS AOCTIHKEHHS TMOTCHIIMHUX Ba-
piaHTiB. Mu igeHTUdiKyBaqu MiceHC- Ta CTOM-TeiH-
BapiaHTu B reHax TUBA3C ta GJBZ2 sx iMOBipHi npu-
YUHU CUHAPOMY TIJIYXOTHU Ta Oe3rutimns. BaxmuBo, 1110
BapianT TUBA3C € TpeTiM LUKiJJIMBUM BapiaHTOM, MO-
B’SI3aHMM 3 a300CIIEpMi€I0 B IIbOMY HOBOMY TeHi 0e3-
mwrigas. Bapiantu TUBA3C ta GJB2 3Haxomuiucsl B
o6sacti 93kb Ta 18kb nepekprBarOUMx CETMEHTIB TOMO-
surotHocTi B 12-1 Ta 12-2 (chr13:19138488-19231863)
ta (chrl13:20060678-20434605) BinmoBinHo. Kpim Toro,
12-3 He MaB CerMeHTy T'OMO3WTIOTHOCTI, 110 MepeKpU-
BaB Oynb-siKuii i3 BapiaHTiB. CiM’i 3 m1Boma abo Oiiblie
YOJIOBIKaMHU, SIKi CTpaXkmaroTh Ha OE3IIiAms, a TaKoX
3M0pOBi (DepPTUIbHI KOHTPOJIi € BaXKJIMBUM PECYPCOM i
MOKJIMBICTIO UIST BCeOIiYHOI imeHTH(iKaIii TeHeTHYHOTO
naHawadgTy B MATpUMII 40J10Biuoi depTuabHoCcTi. Lle
TOCTIIKEHHST TIOTTOMOXE B MEXaHiCTUUHOMY PO3yMiHHi
CUHIPOMY IJIYXOTU Ta Oe3Iuiimas i 3a0e3reuyuTb MOXK-
JIMBICTD imeHTH(iKalIil 3 MEBHICTIO Kay3aJbHUX BapiaH-
TiB cepel imionaTUYHUX MaLliEHTIB, LiAeH s JiKyBaH-
HSI Ta pPO3pOOKM MailOyTHBOI Teparii 4oJIoBiuoro 0e3-
TUTiAS.

Karouoei caosa: cnankose Oe3IUTiIsI, CHHIPOM TIYXOTH
1 Ge3mIiams, reHOM, CEKBEHYBAaHHSI HOBOTO MOKOJIiHHS,
TeHOTUITYBaHHSI.
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