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Genic codominant multiallelic markers are essential to 
identify the genetic variation, population diversity and 
evolutionary history of a species. Soybean (Glycine max) is 
a major legume crop having importance in both a protein-
rich pulse as well as a high recovery oilseed crop. To date, 
no genome-wide genic SSR markers have been elucidated in 
this crop of high importance. This article aims to identify and 
validate regulatory gene-derived SSR markers in soybean. 
The coding sequences of Glycine max were downloaded 
from PlantTFDB and used for the identification, followed 
by the localization of SSRs by using a Perl 5 script (MISA, 
MIcroSAtellite identification tool). The flanking primers 
to SSRs were designed and chromosomal distribution and 
Gene ontology searches were performed using BLAST2GO. 
Twenty random SSR markers were validated to check 
cross-species transferability and genetic diversity study was 
performed. A set of 1138 simple sequence repeat markers 
from transcription factor coding genes were designed and 
designated as TF-derived SSR markers. They were anchored 
on 20 G. max chromosomes, and the SSR motif frequency was 
one per 4.64 kb. Trinucleotide repeats were found abundant 
and tetra, as well as pentanucleotide frequency, was least in 
soybean. Gene Ontology search revealed the diverse role of 
SSR-containing TFs in soybean. Eight soybean accessions 
were analyzed for identified twenty candidates for genic SSR 
diversification, and a principal co-ordinate analysis, a genic 
dissimilarity-based unweighted neighbour-joining tree, was 
constructed. Our findings will serve as a potential functional 
marker resource for marker-assisted selection and genomic 
characterization of soybean.

Key words: Transcription Factor (TFs), SSR, Genic Marker, 
Gene Ontology, Genetic Diversity.

²ÄÅÍÒÈÔ²ÊÀÖ²ß ² ÂÀË²ÄÀÖ²ß 
ÂÍÓÒÐ²ØÍÜÎÂÈÄÎÂÎ¯ ÏÅÐÅÍÎÑÈÌÎÑÒ² 
ÇÀÃÀËÜÍÎÃÅÍÎÌÍÈÕ ÔÓÍÊÖ²ÎÍÀËÜÍÈÕ 
SSR ÌÀÐÊÅÐ²Â Ó GLYCINE MAX

Ãåíí³ êîäîì³íàíòí³ ìóëüòèàëåëüí³ ìàðêåðè íàäçâè-
÷àéíî âàæëèâ³ äëÿ ³äåíòèô³êàö³¿ ãåíåòè÷íî¿ âàð³-
àòèâíîñò³, ð³çíîìàí³òíîñò³ ïîïóëÿö³¿ òà åâîëþö³é-
íî¿ ³ñòîð³¿ âèäó. Ñîÿ (Glycine max) – öå îñíîâíà 
ðîñëèíà ç ðîäèíè áîáîâèõ, âàæëèâ³ñòü ÿêî¿ ïîëÿ-
ãàº â òîìó, ùî âîíà º ³ çåðíîáîáîâîþ ðîñëèíîþ, 
áàãàòîþ íà á³ëêè, ³ ìàñëÿíèñòîþ êóëüòóðîþ ç âèñî-
êèì âèõîäîì îë³¿. Íàðàç³ ó ö³é íàäçâè÷àéíî âàæ-
ëèâ³é ðîñëèí³ íå áóëî âèÿâëåíî æîäíèõ çàãàëüíî-
ãåíîìíèõ ãåííèõ SSR ìàðêåð³â. Ìåòà ö³º¿ ñòàòò³ 
ïîëÿãàº â ³äåíòèô³êàö³¿ òà âàë³äàö³¿ ðåãóëÿòîðíèõ 
ãåííèõ SSR ìàðêåð³â ó ñî¿. Êîäóþ÷³ ïîñë³äîâíîñò³ 
Glycine max áóëî çàâàíòàæåíî ç PlantTFDB ³ âè-
êîðèñòàíî äëÿ ³äåíòèô³êàö³¿, ï³ñëÿ ÷îãî áóëî 
ïðîâåäåíî ëîêàë³çàö³þ SSR ìàðêåð³â çà âèêîðèñ-
òàííÿ ñêðèïòó Perl 5 (MISA, ³íñòðóìåíò ³äåíòèô³-
êàö³¿ ì³êðîñàòåë³ò³â). Áóëî ðîçðîáëåíî ôëàíêóþ÷³ 
ïðàéìåðè äëÿ SSR ³ âèêîíàíî ïîøóê õðîìîñîì-
íîãî ðîçïîä³ëó òà îíòîëîã³¿ ãåíó çà äîïîìîãîþ 
BLAST2GO. Äâàäöÿòü ðàíäîì³çîâàíèõ SSR ìàðêå-
ð³â áóëî âàë³äîâàíî äëÿ ïåðåâ³ðêè ïåðåíîñèìîñò³ 
ì³æ âèäàìè òà ïðîâåäåííÿ äîñë³äæåííÿ ãåíåòè÷íî¿ 
ð³çíîìàí³òíîñò³. Íàá³ð ³ç 1138 ìàðêåð³â ïðîñòèõ 
ïîâòîðþâàíèõ ïîñë³äîâíîñòåé ³ç ãåí³â êîäóâàííÿ 
ôàêòîðó òðàíñêðèïö³¿ áóëî ñòâîðåíî ³ âèçíà÷åíî â 
ÿêîñò³ SSR ìàðêåð³â, îòðèìàíèõ çà äîïîìîãîþ ÔÒ. 
Âîíè áóëè çàô³êñîâàí³ íà 20 G. max õðîìîñîìàõ, 
³ ÷àñòîòà ìîòèâó SSR ñòàíîâèëà 1 íà 4,64 êá. 
Áóëî âèÿâëåíî âåëèêó ê³ëüê³ñòü òðèíóêëåîòèäíèõ 
ïîâòîð³â, à ÷àñòîòà òåòðà- ³ ïåíòàíóêëåîòèäíèõ 
ïîâòîð³â ó ñî¿ áóëà íàéìåíøîþ. Ïîøóê îíòîëîã³¿ 
ãåíó ïðîäåìîíñòðóâàâ ð³çí³ ðîë³ ÔÒ, ùî ì³ñòèëè 
SSR, ó ñî¿. Â³ñ³ì ³çîëÿò³â ñî¿ áóëî ïðîàíàë³çîâàíî 
ùîäî äâàäöÿòè ³äåíòèô³êîâàíèõ êàíäèäàò³â íà ãåí-
íó äèâåðñèô³êàö³þ SSR, áóëî ïðîâåäåíî àíàë³ç 
îñíîâíèõ êîîðäèíàò ³ ïîáóäîâàíî äåðåâî íåçâà-
æåíèì ìåòîäîì ïðèºäíàííÿ ñóñ³ä³â íà îñíîâ³ 
ãåííî¿ â³äì³ííîñò³. Íàø³ ðåçóëüòàòè ñëóãóâàòèìóòü 
ïîòåíö³éíèì ðåñóðñîì ôóíêö³îíàëüíèõ ìàðêåð³â 
äëÿ ìàðêåð-àñèñòîâàíî¿ ñåëåêö³¿ òà ãåíîìíî¿ õà-
ðàêòåðèñòèêè ñî¿.

 Êëþ÷îâ³ ñëîâà: ôàêòîð òðàíñêðèïö³¿ (ÔÒ), SSR, ãåí-
íèé ìàðêåð, îíòîëîã³ÿ ãåíó, ãåíåòè÷íà ð³çíîìà-
í³òí³ñòü.
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