
69ISSN 0564–3783. Öèòîëîã³ÿ ³ ãåíåòèêà. 2021. Ò. 55. ¹ 5

           РЕФЕРАТИ СТАТЕЙ, ОПУБЛІКОВАНИХ
      В «CYTOLOGY AND GENETICS», № 5, 2021 р.

UNIQUE SARS-COV-2 VARIANT 
EXHIBITING PLENTEOUS MISSENSE 
MUTATIONS IN STRUCTURAL AND 
NONSTRUCTURAL GENES 
T.M.S. ALNOURA 1, 2, 3, M.F. ULLAH 2, 3,
E.H. ELSSAIG 1, 2, E.H. AHMED-ABAKUR * 1, 2, 3

1 Faculty of Medical Laboratory Science, Department of Microbiology
and Immunology Alzaiem Alazhari University, Khartoum North, 11111,
Sudan

2 Department of Medical Laboratory Technology (FAMS), University
of Tabuk, P.O. Box 741, Tabuk, 71411, Saudi Arabia

3 Prince Fahad Research Chair, University of Tabuk, P.O. Box 741,
Tabuk 71411, Saudi Arabia

E-mail: telnour@ut.edu.sa, m.ullah@ut.edu.sa, eelssaig@ut.edu.sa,
eosman@ut.edu.sa *, eltayib1974@yahoo.com

Determining the variations in SARS-CoV-2 variant is 
considered main factor for understanding the pathogenic 
mechanisms, aid in diagnosis, prevention and treatment.  
The present study aimed to determine the genetic variations 
of SARS-CoV-2. The sequences of SARS-CoV-2 were ob-
tained from National Center for Biotechnology Information 
(NCBI) and studied according to the time of isolation 
and their origin. The genome sequence of SARS-CoV-2 
accession number NC_045512 which represented the first 
isolated sequence of SARS-CoV-2 (Wuhan strain) was 
used as the reference sequence. The obtained genome 
sequences of SARS-CoV-2 were aligned against this Wu-
han strain and variations among nucleotides and proteins 
were examined. The sequence of SARS-CoV-2 accession 
number MT577016 showed very low homology 98.75 % 
compared to Wuhan strain NC_045512. The analysis 
identified 301 nucleotide changes, which correspond to
258 different mutations; most of them 80 % (207/258)
were missense point mutations followed by 17.1 % (44/258) 
silent point mutations. The critical mutations occurred in 
viral structural genes; 16.7 % (43/258) mutations reported 
in S gene and 1 missense mutation was observed in E gene. 
Our finding showed the lowest homology and relatively 
distant phylogenetic relation of this SARS-CoV-2 variant 
with Wuhan strain along with high frequency of mutations 
including those in spike S and envelope E genes. 

Key words: COVID-19, genetic variation, homology, phy-
logenetic, SARS-CoV-2.

ÓÍ²ÊÀËÜÍÈÉ ÂÀÐ²ÀÍÒ SARS-COV-2 
ÄÅÌÎÍÑÒÐÓª ×ÈÑËÅÍÍ² Ì²ÑÅÍÑ-ÌÓÒÀÖ²¯ 
Ó ÑÒÐÓÊÒÓÐÍÈÕ ² ÍÅÑÒÐÓÊÒÓÐÍÈÕ ÃÅÍÀÕ

Âèçíà÷åííÿ çì³í ó âàð³àíò³ SARS-CoV-2 ââàæàºòüñÿ 
îñíîâíèì ÷èííèêîì, ùî ïîãëèáëþº ðîçóì³ííÿ ïà-
òîãåííèõ ìåõàí³çì³â, à òàêîæ äîïîìàãàº ïðè ä³àã-
íîñòèö³, ïîïåðåäæåíí³ ³ ë³êóâàíí³. Ìåòà öüîãî äî-
ñë³äæåííÿ ïîëÿãàëà ó âèçíà÷åíí³ ãåíåòè÷íî¿ ì³íëè-
âîñò³ SARS-CoV-2. Ïîñë³äîâíîñò³ SARS-CoV-2 áóëî 
îòðèìàíî ç Íàö³îíàëüíîãî öåíòðó á³îòåõíîëîã³÷íî¿ 
³íôîðìàö³¿ (NCBI) ³ äîñë³äæåíî ó â³äïîâ³äíîñò³ äî
÷àñó ¿õ âèä³ëåííÿ òà ïîõîäæåííÿ. Ãåíîìíó ïîñë³-
äîâí³ñòü SARS-CoV-2, îáë³êîâèé íîìåð NC_045512, 
ÿêà ïðåäñòàâëÿëà ïåðøó âèä³ëåíó ïîñë³äîâí³ñòü 
SARS-CoV-2 (Óõàíñüêèé øòàì), áóëî âèêîðèñòàíî 
ÿê ðåôåðåíòíó ïîñë³äîâí³ñòü. Îòðèìàí³ ãåíîìí³ ïî-
ñë³äîâíîñò³ SARS-CoV-2 ïîð³âíþâàëè ç öèì Óõàí-
ñüêèì øòàìîì ³ âèâ÷àëè â³äì³ííîñò³ ì³æ íóêëåî-
òèäàìè ³ á³ëêàìè. Ïîñë³äîâí³ñòü SARS-CoV-2, îáë³-
êîâèé íîìåð MT577016, ïðîäåìîíñòðóâàâ äóæå íèçü-
êó ãîìîëîã³÷í³ñòü, 98,75 %, ïîð³âíÿíî ç Óõàíñüêèì 
øòàìîì NC_045512. Ï³ä ÷àñ àíàë³çó áóëî âèÿâëåíî 
301 íóêëåîòèäíó çì³íó, ÿê³ ñòîñóâàëèñÿ 258 ð³çíèõ 
ìóòàö³é; á³ëüø³ñòü ç íèõ – 80 % (207/258) – áóëè 
òî÷êîâèìè ì³ñåíñ-ìóòàö³ÿìè, íàñòóïíèìè çà ê³ëü-
ê³ñòþ – 17,1 % (44/258) – áóëè ìîâ÷àçíèìè òî÷-
êîâèìè ìóòàö³ÿìè. Êðèòè÷í³ ìóòàö³¿ áóëî âèçíà÷å-
íî ó ñòðóêòóðíèõ ãåíàõ â³ðóñó; ïðî 16,7 % (43/258) 
ìóòàö³é áóëî çàÿâëåíî ó ãåí³ S ³ îäíó ì³ñåíñ-ìó-
òàö³þ ñïîñòåð³ãàëè ó ãåí³ E. Íàø³ ðåçóëüòàòè ïðî-
äåìîíñòðóâàëè íàéíèæ÷ó ãîìîëîã³÷í³ñòü ³ â³äíîñíî 
äàëåêèé ô³ëîãåíåòè÷íèé çâ’ÿçîê ì³æ öèì âàð³àíòîì 
SARS-CoV-2 ³ Óõàíñüêèì øòàìîì, à òàêîæ âèñîêó 
÷àñòîòó ìóòàö³é, çîêðåìà, ìóòàö³¿ ó ãåíàõ øèï³â S ³ 
îáîëîíêè E.

Êëþ÷îâ³ ñëîâà: COVID-19, ãåíåòè÷íà ì³íëèâ³ñòü, ãî-
ìîëîã³÷í³ñòü, ô³ëîãåíåòè÷íèé, SARS-CoV-2.
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