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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 (chr13:19138488-19231863) and 
(chr13:20060678-20434605), 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 

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.

Key words: Familial infertility, Deafness Infertility Syndrome, 
Genome, Next-generation sequencing, Genotyping.

ÏÎÂÍÎÃÅÍÎÌÍÅ ÑÅÊÂÅÍÓÂÀÍÍß 
ÄÅÌÎÍÑÒÐÓª Ì²ÑÅÍÑ-ÂÀÐ²ÀÍÒ Ó TUBA3C
ÒÀ ÏÀÒÎÃÅÍÍÈÉ ÑÒÎÏ-ÃÅÉÍ ÂÀÐ²ÀÍÒ
Ó GJB2 Â ÐÎÄÈÍ² Ç ×ÎËÎÂ²×ÈÌ ÁÅÇÏË²ÄÄßÌ

Ïåðåâàæíî áåçïë³ääÿ âðàæàº á³ëüøå í³æ îäíîãî 
÷ëåíà ñ³ì’¿, ùî çá³ëüøóº éìîâ³ðí³ñòü òîãî, ùî îñ-
íîâíîþ ïðè÷èíîþ º ãåíåòè÷íà ñõèëüí³ñòü. Ïîâíî-
ãåíîìíå ñåêâåíóâàííÿ (ÏÃÑ) – öå êîìïëåêñíèé 
ìåòîä àíàë³çó âñüîãî ãåíîìó, ÿêèé äîïîìàãàº âè-
ÿâëÿòè íîâ³ âàð³àíòè ÷åðåç ð³çíîìàí³òí³ ïðîöåñè, 
ùî ñïðè÷èíÿþòü áåçïë³ääÿ, òîìó éîãî áóëî âè-
êîðèñòàíî, ùîá âèÿâèòè ïîòåíö³éí³ âàð³àíòè, ÿê³
ñïðè÷èíÿþòü áåçïë³ääÿ, òà âèçíà÷èòè îñíîâí³ ìå-
õàí³çìè, íà ÿê³ ìîæíà îð³ºíòóâàòèñÿ â ìàéáóòíüî-
ìó ë³êóâàíí³ çàõâîðþâàííÿ. Ç ö³ºþ ìåòîþ ìè ³äåí-
òèô³êóâàëè ðîäèíó, â ÿê³é äâîº ÷îëîâ³ê³â ìàþòü 
êë³í³÷íî ä³àãíîñòîâàíå áåçïë³ääÿ, à îäèí ÷ëåí ñ³-
ì’¿ º ôåðòèëüíèì. Áóëî ç³áðàíî çðàçêè êðîâ³ òà 
ïðîâåäåíî ÏÃÑ äëÿ àíàë³çó CNV, SNV òà ñåãìåíò³â 
ãîìîçèãîòíîñò³ (ROH). Îòðèìàí³ äàí³ ÏÃÑ áóëè
ïðîàíàë³çîâàí³ çà äîïîìîãîþ ³íñòðóìåíò³â á³î³íôîð-
ìàòèêè/êîíâåºð³â äëÿ äîñë³äæåííÿ ïîòåíö³éíèõ âà-
ð³àíò³â. Ìè ³äåíòèô³êóâàëè ì³ñåíñ- òà ñòîï-ãåéí-
âàð³àíòè â ãåíàõ TUBA3C òà GJB2 ÿê ³ìîâ³ðí³ ïðè-
÷èíè ñèíäðîìó ãëóõîòè òà áåçïë³ääÿ. Âàæëèâî, ùî 
âàð³àíò TUBA3C º òðåò³ì øê³äëèâèì âàð³àíòîì, ïî-
â’ÿçàíèì ç àçîîñïåðì³ºþ â öüîìó íîâîìó ãåí³ áåç-
ïë³ääÿ. Âàð³àíòè TUBA3C òà GJB2 çíàõîäèëèñÿ â
îáëàñò³ 93kb òà 18kb ïåðåêðèâàþ÷èõ ñåãìåíò³â ãîìî-
çèãîòíîñò³ â 12-1 òà 12-2 (chr13:19138488-19231863) 
òà (chr13:20060678-20434605) â³äïîâ³äíî. Êð³ì òîãî, 
12-3 íå ìàâ ñåãìåíòó ãîìîçèãîòíîñò³, ùî ïåðåêðè-
âàâ áóäü-ÿêèé ³ç âàð³àíò³â. Ñ³ì’¿ ç äâîìà àáî á³ëüøå 
÷îëîâ³êàìè, ÿê³ ñòðàæäàþòü íà áåçïë³ääÿ, à òàêîæ 
çäîðîâ³ ôåðòèëüí³ êîíòðîë³ º âàæëèâèì ðåñóðñîì ³ 
ìîæëèâ³ñòþ äëÿ âñåá³÷íî¿ ³äåíòèô³êàö³¿ ãåíåòè÷íîãî 
ëàíäøàôòó â ï³äòðèìö³ ÷îëîâ³÷î¿ ôåðòèëüíîñò³. Öå 
äîñë³äæåííÿ äîïîìîæå â ìåõàí³ñòè÷íîìó ðîçóì³íí³ 
ñèíäðîìó ãëóõîòè òà áåçïë³ääÿ ³ çàáåçïå÷èòü ìîæ-
ëèâ³ñòü ³äåíòèô³êàö³¿ ç ïåâí³ñòþ êàóçàëüíèõ âàð³àí-
ò³â ñåðåä ³ä³îïàòè÷íèõ ïàö³ºíò³â, ö³ëåé äëÿ ë³êóâàí-
íÿ òà ðîçðîáêè ìàéáóòíüî¿ òåðàï³¿ ÷îëîâ³÷îãî áåç-
ïë³ääÿ.
Êëþ÷îâ³ ñëîâà: ñïàäêîâå áåçïë³ääÿ, ñèíäðîì ãëóõîòè 
³ áåçïë³ääÿ, ãåíîì, ñåêâåíóâàííÿ íîâîãî ïîêîë³ííÿ, 
ãåíîòèïóâàííÿ.
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