
83ISSN 0564–3783. Öèòîëîã³ÿ ³ ãåíåòèêà. 2022. Ò. 56. ¹ 1

Ðåôåðàòè ñòàòåé, îïóáë³êîâàíèõ â «Cytology and Genetics», ¹ 1, 2022 ð.

INVESTIGATION

OF PUTATIVE FUNCTIONAL SNPS

OF HUMAN HAT1 PROTEIN:

A COMPREHENSIVE IN SILICO STUDY

O. AVSAR
Department of Molecular Biology and Genetics, Faculty of Arts
and Sciences, Hitit University, Corum, 19030, Turkey
E-mail: orcunavsar@hitit.edu.tr

Histone modifications such as acetylation play a fundamental 
role in DNA packaging and genome regulation and HAT1 
protein is involved in gene transcription, DNA repair, and 
chromatin assembly. Single nucleotide polymorphisms (SNPs) 
in the human HAT1 gene may be correlated with human 
diseases such as cancers, inflammatory, and neuropsychiatric 
diseases. Hence, identification of putative functional SNPs 
which affect structure and/or function of protein is important 
for understanding the molecular mechanisms of pathogenesis 
of diseases and discovery of potential therapeutic agents. 
In this study, numerous bioinformatics tools were used to 
determine the most damaging nsSNPs for the function and/
or structure of HAT1 protein. In silico analysis was carried 
out by different algorithmic programs including SIFT, 
PolyPhen-2, PROVEAN, SNPs&GO, and PhD-SNP. Our 
study concludes that mutation of Leucine → Arginine at 
position 416 (rs199575205) is major deleterious mutation 
which may lead to damage of HAT1 protein. Analyis of 
HAT1 gene variants by computational tools is a first and 
comprehensive in silico study. Future in vitro and in vivo 
studies should include this nsSNP as main target for the 
development of therapeutics for diseases that are associated 
with this missense polymorphism. 
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ÂÈÂ×ÅÍÍß ²ÌÎÂ²ÐÍÎ ÔÓÍÊÖ²ÎÍÀËÜÍÈÕ ÎÄ
ÍÎÍÓÊËÅÎÒÈÄÍÈÕ ÏÎË²ÌÎÐÔ²ÇÌ²Â Á²ËÊÀ 
HAT1 ËÞÄÈÍÈ: ÊÎÌÏËÅÊÑÍÅ ÄÎÑË²ÄÆÅÍÍß 
IN SILICO

Ìîäèô³êàö³¿ ã³ñòîí³â, çîêðåìà, àöåòèëþâàííÿ, â³ä³-
ãðàþòü íàäçâè÷àéíî âàæëèâó ðîëü ó ïàêóâàíí³ 
ÄÍÊ ³ ðåãóëÿö³¿ ãåíîìó. Á³ëîê HAT1 çàëó÷åíèé 
äî òðàíñêðèïö³¿ ãåí³â, ðåïàðàö³¿ ÄÍÊ ³ ñêëàäàííÿ 
õðîìàòèíó. Îäíîíóêëåîòèäí³ ïîë³ìîðô³çìè (SNP) 
ãåíó HAT1 ëþäèíè ìîæóòü áóòè ïîâ’ÿçàí³ ç òàêèìè 
õâîðîáàìè ëþäèíè, ÿê ðàê, çàïàëåííÿ, íåâðîëîã³÷í³ 
³ ïñèõ³àòðè÷í³ çàõâîðþâàííÿ. Òàêèì ÷èíîì, ³äåíòè-
ô³êàö³ÿ ³ìîâ³ðíèõ ôóíêö³îíàëüíèõ SNP, ùî âïëè-
âàþòü íà ñòðóêòóðó ³/àáî ôóíêö³þ á³ëêó, º âàæëè-
âîþ äëÿ ðîçóì³ííÿ ìîëåêóëÿðíèõ ìåõàí³çì³â ïàòî-

ãåíåçó õâîðîá ³ âèÿâëåííÿ ïîòåíö³éíèõ òåðàïåâ-
òè÷íèõ çàñîá³â. Áàãàòî ³íñòðóìåíò³â á³î³íôîðìàòèê
è áóëî âèêîðèñòàíî ó öüîìó äîñë³äæåíí³ ç ìåòîþ 
âèçíà÷åííÿ nsSNP, ùî ÷èíÿòü íàéá³ëüø øê³äëèâèé 
âïëèâ íà ôóíêö³þ òà/àáî ñòðóêòóðó á³ëêó HAT1. 
In silico àíàë³ç ïðîâîäèëè çà äîïîìîãîþ ð³çíèõ 
àëãîðèòì³÷íèõ ïðîãðàì, çîêðåìà, SIFT, PolyPhen-2, 
PROVEAN, SNPs&GO ³ PhD-SNP. Ìè ïðèéøëè äî 
âèñíîâêó, ùî ìóòàö³ÿ, çà ÿêî¿ â³äáóâàºòüñÿ çàì³íà 
ëåéöèí-àðã³í³í â ïîëîæåíí³ 416 (rs199575205), – öå
îñíîâíà øê³äëèâà ìóòàö³ÿ, ÿêà ìîæå ïðèçâåñòè 
äî ïîøêîäæåííÿ á³ëêó HAT1. Àíàë³ç âàð³àíò³â ãå-
íó HAT1 çà äîïîìîãîþ îá÷èñëþâàëüíî¿ òåõí³êè – 
öå ïåðøå êîìïëåêñíå äîñë³äæåííÿ in silico. Íàñòóï-
í³ äîñë³äæåííÿ in vitro òà in vivo ïîâèíí³ âêëþ÷àòè 
öåé nsSNP ÿê îñíîâíèé ö³ëüîâèé îá’ºêò ðîçðîáêè 
òåðàïåâòè÷íèõ çàñîá³â äëÿ ë³êóâàííÿ õâîðîá, ïîâ’ÿ-
çàíèõ ç öèì ì³ññåíñíèì ïîë³ôîðì³çìîì.

Êëþ÷îâ³ ñëîâà: HAT1, nsSNP, ìóòàö³ÿ, in silico, ã³ñòîí.
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