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Tay-Sachs disease or GM2 gangliosidosis, is caused by 
a deficiency of beta-hexosaminidase A (HEXA), resulting 
in lysosomal accumulation of GM2 ganglioside. However, 
deficiencies or reduced activities of HEXA and HEXB result 
in Sandhoff disease. The patients manifest with the macular 
cherry-red spots due to lipid-laden ganglion cells, hypoto-
nia, low muscle tone, intractable seizures, developmental 
arrest, blindness, and neurological deterioration. The aim 
of this study was to identify the TSD-causing variant in a 
large Pakistani family showing typical symptoms of Tay-
Sachs disease. Here, we studied a large Pakistani family 
with six TSD patients for the identification of the patho-
genic variant by targeted DNA sequencing. As a result, we 
identified a missense substitution (p.Arg499His) in exon 13 
of HEXA that was completely cosegregated among affected 
and normal individuals. In conclusion, we identified a mis-
sense substitution (p.Arg499His) in HEXA gene in a large 
consanguineous Pakistani family and further enriched the 
mutational spectrum of HEXA through Pakistani patients 
for the early diagnosis of the disease.  

Key words: HEXA, HEXB, TSD, GM2 gangliosidosis, �-N-
acetylhexosaminidase A. 

Ö²ËÜÎÂÅ ÑÅÊÂÅÍÓÂÀÍÍß ÃÅÍÓ 
HEXA ÄÅÌÎÍÑÒÐÓª Ì²ÑÅÍÑ-ÇÀÌ²ÍÓ 
(P.ARG499HIS) Ó ÂÅËÈÊ²É ÏÀÊÈÑÒÀÍÑÜÊ²É 
ÐÎÄÈÍ² Ç ÕÂÎÐÎÁÎÞ ÒÅß-ÑÀÊÑÀ

Õâîðîáà Òåÿ-Ñàêñà àáî GM2 ãàíãë³îë³ï³äîç çóìîâ-
ëåíà äåô³öèòîì áåòà-ãåêñîçàì³í³äàçè A (HEXA), ùî
ïðèçâîäèòü äî ë³çîñîìíîãî íàêîïè÷åííÿ GM2 
ãàíãë³îçèäó. Îäíàê, íåäîñòàòí³ñòü àáî çíèæåíà 
àêòèâí³ñòü HEXA ³ HEXB ïðèçâîäÿòü äî õâîðîáè 
Ñàíäõîôôà. Ó ïàö³ºíò³â ç’ÿâëÿþòüñÿ òàê³ ñèìïòî-
ìè, ÿê âèøíåâî-÷åðâîí³ ïëÿìè íà î÷íèõ ÿáëóêàõ 
÷åðåç íàêîïè÷åííÿ ë³ï³ä³â ó ãàíãë³îíàðíèõ êë³òè-
íàõ, ã³ïîòîí³ÿ, ñëàáê³ñòü ì’ÿç³â, íåêåðîâàí³ ïðèïàä-
êè, çàòðèìêà ðîçâèòêó, ñë³ïîòà ³ ïîã³ðøåííÿ íåâðî-
ëîã³÷íèõ ïîêàçíèê³â. Ìåòà öüîãî äîñë³äæåííÿ ïî-
ëÿãàëà â ³äåíòèô³êàö³¿ âàð³àíòó, ÿêèé ñïðè÷èíèâ 
õâîðîáó Òåÿ-Ñàêñà ó âåëèê³é ïàêèñòàíñüê³é ðîäèí³, 
ÿêà äåìîíñòðóâàëà òèïîâ³ ñèìïòîìè ö³º¿ õâîðîáè ³ 
íàë³÷óâàëà ø³ñòü ïàö³ºíò³â ³ç õâîðîáîþ Òåÿ-Ñàêñà. 
²äåíòèô³êàö³þ ïàòîãåííîãî âàð³àíòó ïðîâîäèëè çà
äîïîìîãîþ ö³ëüîâîãî ñåêâåíóâàííÿ ÄÍÊ. Ó ðåçóëü-
òàò³ äîñë³äæåííÿ ìè ³äåíòèô³êóâàëè ì³ñåíñ çàì³íó 
(p.Arg499His) â åêçîí³ 13 HEXA, ÿêà áóëà ïîâí³ñòþ 
êîñåãðåãîâàíîþ ñåðåä õâîðèõ òà çäîðîâèõ îñ³á ó âå-
ëèê³é ºäèíîêðîâí³é ïàêèñòàíñüê³é ðîäèí³. Îòæå, 
ìè ³äåíòèô³êóâàëè ì³ñåíñ çàì³íó (p.Arg499His) ó ãå-
í³ HEXA ³ çáàãàòèëè ñïåêòð ìóòàö³é HEXA ñåðåä 
ïàêèñòàíñüêèõ ïàö³ºíò³â äëÿ ðàííüî¿ ä³àãíîñòèêè 
çàõâîðþâàííÿ.

Êëþ÷îâ³ ñëîâà: HEXA, HEXB, TSD, GM2 ãàíãë³î-
ë³ï³äîç, �-N-àöåòèëãåêñîçàì³í³äàçà A.
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