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Classification of unicellular algae at species level has not 
been successfully characterized with common morphologi-
cal, physiological, and molecular approaches. In this study, 
the efficiency of two mitochondrial cob and cox1 genes as 
new molecular targets for the study of the phylogeny re-
lationships was investigated among twenty isolated Du-
naliella species from different regions of Iran. First, specific 
primers were designed based on the conserved regions of 
the cob and cox1 sequences in Dunaliella species and other 
microalgae, followed by analysis of PCR products. Based 
on the analysis of amplification products, some isolates 
were selected for subsequent RFLP and sequencing pro-
cesses. Findings revealed that cob gene was not amplified 
in the isolates, whereas cox1 gene was amplified in B60, 
M12, G3, and CCAP19/18 isolates. RFLP results showed 
that B60 with 19/18 and G3 with M1.2 had a similar pat-
tern and were grouped in the same clade. Interestingly, the 
findings on cox1 gene sequencing demonstrated complete 
congruence with RFLP results. Although the results of this 
study highlighted the efficiency of cox1 gene in determining 

the phylogeny relationships between Dunaliella species, fur-
ther cox1 gene sequences and subsequently PCR and RFLP 
analyses are required to approve the results. Our results open 
a new avenue on growing bodies of knowledge regarding the 
phylogeny relationships of Dunaliella species and could be 
suitable in taxonomical studies of other microalgae.

Key words: cob, cox1, Dunaliella, mitochondrial genes, mo-
lecular phylogeny.

ÌÎÆËÈÂ²ÑÒÜ ²ÄÅÍÒÈÔ²ÊÀÖ²¯ 
Ì²ÊÐÎÂÎÄÎÐÎÑÒÅÉ DUNALIELLA
ÍÀ ÎÑÍÎÂ² ÊÎÍÑÅÐÂÀÒÈÂÍÈÕ ÎÁËÀÑÒÅÉ 
Ì²ÒÎÕÎÍÄÐ²ÀËÜÍÎÃÎ ÖÈÒÎÕÐÎÌÓ
B ² ÃÅÍ²Â ÖÈÒÎÕÐÎÌ ÎÊÑÈÄÀÇÈ

Íàðàç³ íå ³ñíóº óñï³øíîãî îïèñó êëàñèô³êàö³¿ 
îäíîêë³òèííèõ âîäîðîñòåé íà ð³âí³ âèä³â, çä³éñíå-
íîãî çà äîïîìîãîþ òðàäèö³éíèõ ìîðôîëîã³÷íèõ, 
ô³ç³îëîã³÷íèõ òà ìîëåêóëÿðíèõ ï³äõîä³â. Ìåòà öüî-
ãî äîñë³äæåííÿ ïîëÿãàëà ó âèâ÷åíí³ åôåêòèâíîñò³ 
äâîõ ì³òîõîíäð³àëüíèõ cob òà cox1 ãåí³â ÿê íîâèõ 
ìîëåêóëÿðíèõ ö³ëåé äëÿ äîñë³äæåííÿ ô³ëîãåíåòè÷-
íèõ â³äíîñèí ì³æ äâàäöÿòüìà âèä³ëåíèìè âèäàìè 
Dunaliella ç ð³çíèõ ðåã³îí³â ²ðàíó. Ñïî÷àòêó áóëî
ñòâîðåíî ñïåöèô³÷í³ ïðàéìåðè íà îñíîâ³ êîíñåð-
âàòèâíèõ îáëàñòåé ïîñë³äîâíîñòåé cob ³ cox1 ó âè-
ä³â Dunaliella òà ³íøèõ ì³êðîâîäîðîñòåé, ï³ñëÿ ÷î-
ãî ïðîâåäåíî àíàë³ç ïðîäóêò³â ÏËÐ. Íà îñíîâ³ àíà-
ë³çó ïðîäóêò³â àìïë³ô³êàö³¿ áóëî âèáðàíî äåê³ëüêà 
³çîëÿò³â äëÿ ïîäàëüøèõ ïðîöåñ³â ÏÄÐÔ òà ñåêâå-
íóâàííÿ. Ðåçóëüòàòè ïðîäåìîíñòðóâàëè, ùî ãåí 
cob íå áóâ àìïë³ô³êîâàíèì â ³çîëÿòàõ, ó òîé ÷àñ 
ÿê ãåí cox1 áóâ àìïë³ô³êîâàíèì â ³çîëÿòàõ B60, 
M12, G3 ³ CCAP19/18. Ðåçóëüòàòè ÏÄÐÔ ïîêàçàëè, 
ùî B60 ç 19/18 òà G3 ç M1.2 ìàëè ïîä³áíó êàð-
òèíó ³ áóëè çãðóïîâàí³ â îäíó êëàäó. Âàðòî â³äì³-
òèòè, ùî ðåçóëüòàòè ùîäî ñåêâåíóâàííÿ ãåíó cox1
ïðîäåìîíñòðóâàëè ïîâíó êîíãðóåíòí³ñòü ç ðåçóëü-
òàòàìè ÏÄÐÔ. Õî÷à ðåçóëüòàòè öüîãî äîñë³äæåííÿ 
ï³äêðåñëèëè åôåêòèâí³ñòü ãåíó cox1 ó âèçíà÷åíí³ 
ô³ëîãåíåòè÷íèõ â³äíîñèí ì³æ âèäàìè Dunaliella, 
äëÿ ï³äòâåðäæåííÿ ðåçóëüòàò³â íåîáõ³äí³ ïîäàëüø³ 
ïîñë³äîâíîñò³ ãåíó cox1, ïðîâåäåííÿ ÏËÐ òà àíàë³-
çó ÏÄÐÔ. Íàø³ ðåçóëüòàòè â³äêðèâàþòü íîâ³ øëÿõè 
äîñë³äæåííÿ çðîñòàþ÷èõ ìàñèâ³â äàíèõ ùîäî ô³ëî-
ãåíåòè÷íèõ â³äíîñèí ì³æ âèäàìè Dunaliella ³ ìîæóòü 
áóòè âèêîðèñòàí³ ó òàêñîíîì³÷íèõ äîñë³äæåííÿõ 
³íøèõ ì³êðîâîäîðîñòåé.
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