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The present manuscript represents the identification and 
predictive structural characterization of novel human 
GLUT1-orthologue, melatonin transporter (MelT) in 
plants (especially rice) and its functional ability to trans-
port melatonin. It is reported that melatonin binds to the 
same residues within GLUT1 as glucose. Homology mode-
lling and docking analyses predicted overall sequence 
homology of OsMelT with GLUT1. The protein was pre-
dicted to contain 12 transmembrane helices and a 
PF00083.24 sugar transport domain (responsible for me-
latonin binding and release). The C-terminus was more
structured, compared to the N-terminus, and phosphory-
lation sites were detected throughout the protein. The 
upstream analysis of MelT showed the presence of cis 
acting motifs associated with abscisic acid, melatonin 
regulation and induction to both abiotic and biotic stress. 
Expression studies validated the up regulation of OsMelT 
in presence of glucose and higher concentrations of exoge-
nous melatonin. Overall, the study predicted the functional 
ability of OsMelT to transport melatonin and maintain 
the uptake and mobilization of the biomolecule at higher 
concentration.

Key words: Melatonin, transporter, phylogram, homology 
modelling, docking analysis, gene expression, bioinformatics.

ÍÎÂÈÉ ÒÐÀÍÑÏÎÐÒÅÐ ÃÅÊÑÎÇÈ Â ÐÈÑ² 
ÉÌÎÂ²ÐÍÎ ÐÅÃÓËÞª ÏÎÃËÈÍÀÍÍß 
ÌÅËÀÒÎÍ²ÍÓ, ÏÎÒÓÆÍÎÃÎ ÐÅÃÓËßÒÎÐÀ 
ÀÁ²ÎÒÈ×ÍÎÃÎ ÑÒÐÅÑÓ

Ó öüîìó ðóêîïèñ³ ïðåäñòàâëåíî ³äåíòèô³êàö³þ òà
ïðîãíîçíó ñòðóêòóðíó õàðàêòåðèñòèêó íîâîãî GLUT1-
îðòîëîãà ëþäèíè, òðàíñïîðòåðà ìåëàòîí³íó (MelT), 
â ðîñëèíàõ (îñîáëèâî â ðèñ³) òà éîãî ôóíêö³îíàëü-
íó çäàòí³ñòü òðàíñïîðòóâàòè ìåëàòîí³í. Ïîêàçàíî, 
ùî ìåëàòîí³í çâ’ÿçóºòüñÿ ç òèìè ñàìèìè çàëèøêàìè 

â GLUT1, ùî é ãëþêîçà. Ìîäåëþâàííÿ ãîìîëîã³¿ 
òà äîê³íã-àíàë³ç ïåðåäáà÷èëè çàãàëüíó ãîìîëîã³þ 
ïîñë³äîâíîñò³ OsMelT ç GLUT1. Áóëî ïåðåäáà÷å-
íî, ùî á³ëîê ì³ñòèòü 12 òðàíñìåìáðàííèõ ñï³-
ðàëåé òà öóêðîòðàíñïîðòíèé äîìåí PF00083.24 
(â³äïîâ³äàëüíèé çà çâ’ÿçóâàííÿ òà âèâ³ëüíåííÿ ìå-
ëàòîí³íó). Ñ-ê³íåöü áóâ á³ëüø ñòðóêòóðîâàíèì ïî-
ð³âíÿíî ç N-ê³íöåì, ³ ïî âñüîìó á³ëêó áóëè âèÿâëå-
í³ ñàéòè ôîñôîðèëþâàííÿ. Âèñõ³äíèé àíàë³ç MelT 
ïîêàçàâ íàÿâí³ñòü öèñ-àêòèâíèõ ìîòèâ³â, ïîâ’ÿçà-
íèõ ç àáñöèçîâîþ êèñëîòîþ, ðåãóëÿö³ºþ ìåëàòîí³-
íó òà ³íäóêö³ºþ ÿê äî àá³îòè÷íîãî, òàê ³ äî á³îòè÷-
íîãî ñòðåñó. Äîñë³äæåííÿ åêñïðåñ³¿ ï³äòâåðäèëè 
ïîñèëåííÿ ðåãóëÿö³¿ OsMelT ó ïðèñóòíîñò³ ãëþêîçè 
òà ï³äâèùåíèõ êîíöåíòðàö³é åêçîãåííîãî ìåëàòî-
í³íó. Â ö³ëîìó, äîñë³äæåííÿ ïåðåäáà÷èëî ôóíêö³î-
íàëüíó çäàòí³ñòü OsMelT òðàíñïîðòóâàòè ìåëàòîí³í 
³ ï³äòðèìóâàòè ïîãëèíàííÿ òà ìîá³ë³çàö³þ á³îìî-
ëåêóëè çà âèùèõ êîíöåíòðàö³é.

Êëþ÷îâ³ ñëîâà: ìåëàòîí³í, òðàíñïîðòåð, ô³ëîãðàìà, 
ìîäåëþâàííÿ ãîìîëîã³¿, äîê³íã-àíàë³ç, åêñïðåñ³ÿ ãå-
í³â, á³î³íôîðìàòèêà.
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