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Genetics

Âñòóï
Ùîðîêó â óñüîìó ñâ³ò³ â ñåëåêö³éí³ ïðî-

ãðàìè ã³áðèäèçàö³¿ ñî¿ (Glycine max (L.) 
Merr.) çàëó÷àþòü òèñÿ÷³ ë³í³é òà ñîòí³ åë³ò-
íèõ ñîðò³â [1–5]. Ó ïðîöåñ³ ñåëåêö³¿ íîâ³ é 
ïîë³ïøåí³ ñîðòè ìîæóòü áóòè ïîñèëåí³ íîâè-
ìè äæåðåëàìè ãåíåòè÷íèõ ðåñóðñ³â. Òîìó 
êðèòåð³¿ äîáîðó ñåëåêö³éíîãî ìàòåð³àëó òà 
ñîðò³â çà óìîâè ¿õ ðåºñòðàö³¿ ïîòð³áíî ðîç-
ãëÿäàòè íå ëèøå çà àãðîíîì³÷íîþ ö³íí³ñòþ, 
à é ç ïîçèö³¿ ¿õíüîãî ãåíåòè÷íîãî ð³çíîìàí³ò-
òÿ [6–8]. Ñîðòîâå ð³çíîìàí³òòÿ ñîðò³â çàçâè-
÷àé îö³íþþòü çà ìàðêåðíèìè ìîðôîëîã³÷íè-
ìè îçíàêàìè. Ñîÿ, ïîð³âíÿíî ç áàãàòüìà âè-
äàìè ñ³ëüñüêîãîñïîäàðñüêèõ ðîñëèí, ìàº 

â³äíîñíî íèçüêèé ð³âåíü ãåíåòè÷íî¿ âàð³à-
áåëüíîñò³ [9–11]. Òîìó ðîçðîáëåííÿ ï³äõîä³â 
äî äèôåðåíö³àö³¿ òà ³äåíòèô³êàö³¿ ñîðò³â ö³º¿ 
êóëüòóðè º àêòóàëüíèì äëÿ ãåíåòèêî-ñåëåê-
ö³éíèõ äîñë³äæåíü ³ çàõèñòó àâòîðñüêèõ 
ïðàâ. 

Äîáîðó åôåêòèâíî¿ ñèñòåìè äèôåðåíö³àö³¿ 
ïðèñâÿ÷åíî áàãàòî ðîá³ò ó÷åíèõ íàóêîâî-äî-
ñë³äíèõ óñòàíîâ â Óêðà¿í³ òà çà êîðäîíîì, çà 
ðåçóëüòàòàìè ÿêèõ ó ñî¿ âèÿâëåíî âèñîêèé 
ð³âåíü ïîë³ìîðô³çìó çà ì³êðîñàòåë³òíèìè 
ëîêóñàìè (SSR) [12–15]. Òàêèé ï³äõ³ä çàáåç-
ïå÷óº ï³äâèùåííÿ åôåêòèâíîñò³ åêñïåðòèçè 
ñîðò³â, îñê³ëüêè ðåçóëüòàòè ö³º¿ åêñïåðòèçè 
ò³ñíî ïîâ’ÿçàí³ ç ïðîáëåìàìè îá’ºêòèâíî¿ 
îö³íêè ñîðòîâîãî ìàòåð³àëó [16–18].

Ìåòà äîñë³äæåíü – äîñë³äèòè ìîëåêóëÿð-
íî-ãåíåòè÷íèé ïîë³ìîðô³çì íîâèõ ñîðò³â ñî¿ 
çà äîïîìîãîþ SSR-ìàðêåð³â (simple sequence 
repeat) ùîäî ìîæëèâîñò³ çàñòîñóâàííÿ éîãî 
äëÿ åêñïåðòèçè ñîðò³â ðîñëèí íà â³äì³íí³ñòü, 
îäíîð³äí³ñòü òà ñòàá³ëüí³ñòü.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ìàòåð³àëîì äëÿ äîñë³äæåííÿ áóëè 25 ñîð-

ò³â ñî¿ êóëüòóðíî¿ óêðà¿íñüêî¿ òà ³íîçåìíî¿ 
ñåëåêö³¿: ‘Àáåë³íà’, ‘Àë³íäà’, ‘Àðí³êà’, ‘Áåð-
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Ìåòà. Äîñë³äèòè ìîëåêóëÿðíî-ãåíåòè÷íèé ïîë³ìîðô³çì íîâèõ ñîðò³â ñî¿ çà äîïîìîãîþ SSR-ìàðêåð³â (simple sequence 
repeat) ùîäî ìîæëèâîñò³ çàñòîñóâàííÿ éîãî äëÿ åêñïåðòèçè ñîðò³â ðîñëèí íà â³äì³íí³ñòü, îäíîð³äí³ñòü òà ñòàá³ëüí³ñòü. 
Ìåòîäè. Ìîëåêóëÿðíî-ãåíåòè÷íèé àíàë³ç íóêëå¿íîâèõ êèñëîò, êëàñòåðíèé àíàë³ç. Ðåçóëüòàòè. Íàâåäåíî ðåçóëüòàòè 
äîñë³äæåíü ìîëåêóëÿðíî-ãåíåòè÷íîãî ïîë³ìîðô³çìó 25 ñîðò³â ñî¿ çà ì³êðîñàòåë³òíèìè ìàðêåðàìè ç âèêîðèñòàííÿì 
ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿. Àíàë³ç ïðîäóêò³â àìïë³ô³êàö³¿ ñâ³ä÷èòü, ùî çà âñ³ìà äîñë³äæóâàíèìè SSR-ìàðêåðàìè 
âíóòð³øíüîñîðòîâèé ïîë³ìîðô³çì ñïîñòåð³ãàâñÿ â ñîðòó ‘Àë³íäà’, çà ëîêóñàìè Satt 228 òà Satt 726 – ó ñîðòó ‘Àðí³êà’, çà 
ëîêóñàìè Satt 063 òà Satt 726 – ó ñîðòó ‘Ôóð³î’, ÿêèé áóëî âðàõîâàíî â ïîäàëüøèõ äîñë³äæåííÿõ äåÿêèõ ãåíîòèï³â. Ï³ä 
÷àñ îö³íêè ïîë³ìîðô³çìó äîñë³äæóâàíèõ ñîðò³â âèçíà÷åíî, ùî ÷àñòîòè ³äåíòèô³êîâàíèõ àëåë³â áóëè â ìåæàõ â³ä 0,02 äî 
0,1 çàëåæíî â³ä ì³êðîñàòåë³òíîãî ëîêóñó. Çà äîïîìîãîþ êëàñòåðíîãî àíàë³çó âèçíà÷åíî ãåíåòè÷í³ äèñòàíö³¿ ì³æ ñîðòàìè. 
Â³äñòàíü ì³æ á³ëüø³ñòþ ñîðò³â, çîêðåìà â 59 âèïàäêàõ, ñòàíîâèëà 3,61, 3,16 òà 2,83, ö³ çíà÷åííÿ ãåíåòè÷íèõ äèñòàíö³é 
áóëè íàéïîøèðåí³øèìè â äîñë³äæóâàí³é âèá³ðö³ ñîðò³â. Âèñíîâêè. Àíàë³ç ìîëåêóëÿðíî-ãåíåòè÷íîãî ïîë³ìîðô³çìó 
ñâ³ä÷èòü, ùî ñåðåä 25 äîñë³äæóâàíèõ ñîðò³â íàéá³ëüø ïîë³ìîðôíèìè áóëè 10, ùî íåîáõ³äíî âðàõîâóâàòè ï³ä ÷àñ ¿õ 
ïîäàëüøî¿ ³äåíòèô³êàö³¿. Âèçíà÷åíî, ùî ³äåíòèô³êîâàí³ àëåë³ ð³âíîì³ðíî ïðåäñòàâëåí³ ó âèá³ðö³ äîñë³äæóâàíèõ ñîðò³â 
ñî¿, ïðî ùî ñâ³ä÷èòü âèñîêèé ³íäåêñ ïîë³ìîðôíîñò³ ëîêóñó (0,83–0,94). Ï³ä ÷àñ îö³íêè ãåíåòè÷íèõ äèñòàíö³é ì³æ ñîð-
òàìè áóëî âñòàíîâëåíî, ùî íàéá³ëüø ñõîæèìè çà ëîêóñàìè âèÿâèëèñÿ ñîðòè, ãåíåòè÷í³ äèñòàíö³¿ ì³æ ÿêèìè ñòàíîâèëè 
2,00, â³äì³ííèìè – 3,87. Òàêèì ÷èíîì, ìàðêåðíà ñèñòåìà, ÿêà ñêëàäàºòüñÿ ç ÷îòèðüîõ ì³êðîñàòåë³òíèõ ëîêóñ³â – Satt 063, 
Satt 114, Satt 228 òà Satt 726, º åôåêòèâíîþ äëÿ âèçíà÷åííÿ â³äì³ííîñò³ ì³æ äîñë³äæóâàíèìè ñîðòàìè ñî¿.
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Ãåíåòèêà

êàíà’, ‘ÄÕ 530’, ‘Êàíî’, ‘Ãºáî’, ‘Ì³ëåí³óì’, 
‘ÄÕ 618’, ‘Ìîíàðõ’, ‘ÎÀÖ Êàë³ïñî’, ‘ÎÀÖ 
Ëåéêâ’þ’, ‘ÎÀÖ Ìåäîê’, ‘Ïåðëèíà’, ‘Íîðàíäà’, 
‘Ôóð³î’, ‘Êàððà’, ‘Àëÿñêà’, ‘ÏÐ 1309004’, ‘Àð³-
ñà’, ‘Íîðä³êà’, ‘Àìàäåóñ’, ‘Ñã Àéäåð’, ‘Ñã ñð Ï³-
êîð’, ‘Àñóêà’. Âèá³ðêà äëÿ äîñë³äæåíü âêëþ-
÷àëà ïî 30 ãåíîòèï³â êîæíîãî ñîðòó. Äëÿ âè-
ä³ëåííÿ ÄÍÊ ç íàñ³íèíè çàñòîñóâàëè êàò³îí-
íèé äåòåðãåíò ÖÒÀÁ (öåòèëòðèìåòèëàìîí³é 
áðîì³ä), äâîðàçîâå î÷èùåííÿ ñóì³øøþ õëî-
ðîôîðì–³çîàì³ëîâèé ñïèðò òà ðîç÷èíîì åòà-
íîëó [19–20]. 

Ìîëåêóëÿðíî-ãåíåòè÷íèé ïîë³ìîðô³çì ñîð-
ò³â ñî¿ äîñë³äæóâàëè çà äîïîìîãîþ ÏËÐ (ïî-
ë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿) ç³ ñïåöèô³÷-
íèìè ïðàéìåðàìè çà ÷îòèðìà ì³êðîñàòåë³ò-
íèìè ëîêóñàìè (ÌÑ-ëîêóñè) – Satt 114, 
Satt 228, Satt 726, Satt 063 (òàáë. 1), ÿê³ 
áóëè îáðàí³ íà îñíîâ³ àíàë³çó ¿õíüîãî ³íäåê-
ñó ïîë³ìîðôíîñò³ ó äîñë³äæåííÿõ ìèíóëèõ 
ðîê³â [12].

ÏËÐ ïðîâîäèëè íà àìïë³ô³êàòîð³ TC-Y 
CreaCon (USA). Ðåàêö³éíà ñóì³ø ì³ñòèëà 
100 íã ñóìàðíî¿ ðîñëèííî¿ ÄÍÊ, ñîëüîâèé 
áóôåð (10 ìÌ Tris-HCl, ðÍ 9,0; 50 ìÌ KCl; 
0,01% Triton Õ-100), 1,5–2,5 ìÌ MgCl

2
; ïî 

200 ìêÌ äåçîêñèíóêëåîòèäòðèôîñôàò³â 
(äÍÒÔ), ïî 0,2–0,5 ìêÌ êîæíîãî ç ïðàéìå-
ð³â òà îäíó îäèíèöþ Taq-ïîë³ìåðàçè. Çàãàëü-
íèé îá’ºì ñóì³ø³ ñòàíîâèâ 20 ìêë.

Äëÿ êîæíî¿ ïàðè ïðàéìåð³â çàñòîñîâóâàëè 
òàê³ òåìïåðàòóðíî-÷àñîâ³ ïàðàìåòðè ÏËÐ: 
êðîê 1 (ïî÷àòêîâà äåíàòóðàö³ÿ) 94 °Ñ – 2–3 õâ; 
êðîê 2 (íàïðàöþâàííÿ ñïåöèô³÷íèõ ïðîäóê-
ò³â ðåàêö³¿): äåíàòóðàö³ÿ 93 °Ñ – 30 ñ; ã³áðè-
äèçàö³ÿ ïðàéìåð³â 50–55 °Ñ – 60 ñ; åëîíãàö³ÿ 
72 °Ñ – 60 c; ê³ëüê³ñòü öèêë³â – 35; êðîê 3 
(ê³íöåâà åëîíãàö³ÿ) 72 °Ñ – 3 õâ.

Ïðîäóêòè ðåàêö³¿ àìïë³ô³êàö³¿ â³çóàë³çó-
âàëè ìåòîäîì åëåêòðîôîðåçó â 2% àãàðîçíî-
ìó ãåë³ ó 0,5 × ÒÁÅ (òð³ñ-áîðàòíèé áóôåðíèé 
ðîç÷èí) çà çàãàëüíîïðèéíÿòîþ ìåòîäèêîþ ç 
áðîìèñòèì åòèä³ºì [19]. Åëåêòðîôîðåç ïðî-
âîäèëè ïðîòÿãîì 1,5 ãîä çà íàïðóæåíîñò³ 
åëåêòðè÷íîãî ïîëÿ 5 Â/ñì. 

Ðåçóëüòàòè åëåêòðîôîðåòè÷íîãî ðîçïîä³ëó 
ïðîäóêò³â ÏËÐ âèçíà÷àëè â óëüòðàô³îëåòî-
âîìó ñâ³òë³ òà ô³êñóâàëè çà äîïîìîãîþ ñèñòå-
ìè äîêóìåíòóâàííÿ ãåë³â, ùî ñêëàäàºòüñÿ ç 
òðàíñ ³ëþì³íàòîðà òà â³äåîñèñòåìè ç öèôðî-
âîþ êàìåðîþ. Ðîçì³ð îòðèìàíèõ àìï³ë³êî-
í³â âèçíà÷àëè â³äíîñíî ìàðêåðà ìîëåêóëÿð-
íî¿ ìàñè ç âèêîðèñòàííÿì êîìï’þòåðíî¿ ïðî-
ãðàìè TotalLab v2.01. 

Äëÿ õàðàêòåðèñòèêè ãåíåòè÷íî¿ ñòðóêòóðè 
äîñë³äæóâàíèõ ñîðò³â ñî¿ ðîçðàõîâóâàëè ÷àñòî-
òè äåòåêòîâàíèõ àëåë³â çà êîæíîþ ïàðîþ ïðàé-
ìåð³â. Ç ìåòîþ îö³íêè ñòóïåíÿ ³äåíòèô³êîâàíî¿ 
ì³íëèâîñò³ â ïîïóëÿö³¿ òà çäàòíîñò³ ìàðêåðà 
âèçíà÷àòè ð³çíèöþ ì³æ ãåíîòèïàìè ðîçðàõîâó-
âàëè PIC (polymorphism infor mation content) – 
³íäåêñ ïîë³ìîðôíîñò³ ëîêóñó çà ôîðìóëîþ:

PIC = 1 – ∑ p2
li

                                  i
äå p

li 
– ÷àñòîòà i-òîãî àëåëÿ äëÿ l ëîêóñó [20].

Çäàòí³ñòü ìàðêåðíî¿ ñèñòåìè ç ÷îòèðüîõ 
ì³êðîñàòåë³òíèõ ëîêóñ³â äèôåðåíö³þâàòè äî-
ñë³äæåí³ ñîðòè îö³íþâàëè íà îñíîâ³ êëàñòåð-
íîãî àíàë³çó ç âèêîðèñòàííÿì ïðîãðàìè 
STA TISTICA 12. Ñîðòè ãðóïóâàëè çà äîïî-
ìîãîþ íåçâàæåíîãî ìåòîäó ñåðåäí³õ çâ’ÿçê³â 
[21–23].

Ðåçóëüòàòè äîñë³äæåíü
Äëÿ äîñë³äæåííÿ ìîëåêóëÿðíî-ãåíåòè÷íî-

ãî ïîë³ìîðô³çìó ñîðò³â ñî¿ ïðîàíàë³çîâàíî ÷î-
òèðè ì³êðîñàòåë³òí³ ëîêóñè Satt 726, Satt 063, 
Satt 114 ³ Satt 228.

Âèá³ðêà â ìåæàõ êîæíîãî äîñë³äæåíîãî 
ñîðòó ñêëàäàëàñÿ ç òðèäöÿòè ³íäèâ³äóàëüíèõ 
çðàçê³â ÄÍÊ, ÿê³ îá’ºäíóâàëè â ñóì³ø³, ïî 
ø³ñòü ó êîæí³é, ùî ñòàíîâèëî ï’ÿòü ñóì³øåé 
ÄÍÊ äëÿ êîæíîãî ñîðòó, òà ïðîâîäèëè ÏËÐ.

Íà ðèñóíêó 1 ïðåäñòàâëåíî îòðèìàí³ íåïî-
ë³ìîðôí³ àëåë³ äëÿ ñîðò³â ñî¿ ‘ÎÀÖ Ìåäîê’ òà 
‘ÎÀÖ Êàë³ïñî’ çà ëîêóñîì Satt 063, òîáòî ãå-
íîòèïè â ñóì³ø³, â ÿêèõ íå âèÿâëåíî ïîë³-
ìîðô³çìó çà ëîêóñîì Satt 063, ìàþòü ó ñâîº-
ìó ñêëàä³ àëåëü îäíîãî ðîçì³ðó.

Òàáëèöÿ 1
Õàðàêòåðèñòèêà ïðàéìåð³â SSR-ëîêóñ³â ñî¿

Íàçâà 
ïðàéìåðà

Íóêëåîòèäíà ïîñë³äîâí³ñòü ïðàéìåð³â
5’ ……. 3’

CG-ñêëàä, 
%

Òåìïåðàòóðà 
ã³áðèäèçàö³¿, °Ñ

Î÷³êóâàíèé ðîçì³ð 
àìïë³êîí³â, ï. í.

Satt 726 – F* gcgTTTTTAgTATggATAATgTTTT 21,7 50 170–280Satt 726 – R** gcgAAgggAcAAgAgTgAT 52,6
Satt 063 – F AAATgATTAAcAATgTTTATgAT 17,4 50 95–210Satt 063 – R ACTTgcATcAgTTAATAAcAA 28,6
Satt 114 – F gggTTATccTccccAATA 50,0

55 75–130Satt 114 – R ATATgggATgATAAggTgAAA 33,3
Satt 228 – F TcATAAcgTAAgAgATggTAAAAcT 32,0

50 200–270Satt 228 – R cATTATAAgAAAAcgTgcTAAAgAg 32,0

 *F – ïðÿìèé ïðàéìåð; **R – çâîðîòíèé ïðàéìåð.
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Ó ðàç³ âèÿâëåííÿ ïîë³ìîðô³çìó âñåðåäèí³ 
ñóì³ø³ äëÿ âñòàíîâëåííÿ àëåëüíîãî ñòàíó 
ëîêóñó ïðîâîäèëè ÏËÐ êîæíîãî çðàçêà, ùî 
âõîäèâ äî ¿¿ ñêëàäó. Åëåêòðîôîðåòè÷í³ ñïåêò-
ðè àëåëåé, ³äåíòèô³êîâàíèõ äëÿ ñîðòó ñî¿ 
‘ÏÐ1309004’ çà ÌÑ-ëîêóñîì Satt 114 íàâåäåíî 
íà ðèñóíêó 2à.

Çà ðåçóëüòàòàìè àíàë³çó äåÿêèõ ãåíîòèï³â 
ñîðòó ‘ÏÐ1309004’ îòðèìàíî åëåêòðîôîðåòè÷-
íèé ðîçïîä³ë, ÿêèé â³äîáðàæàº àëåëüíèé ñêëàä 
ÌÑ-ëîêóñ³â ãåíîòèï³â, ùî âõîäÿòü äî ñóì³ø³ 
ï³ä íîìåðàìè 1 òà 2. Ðåçóëüòàòè àíàë³çó ³íäè-
â³äóàëüíèõ çðàçê³â ñîðòó ‘ÏÐ1309004’ çà ÌÑ-
ëîêóñîì Satt 114 íàâåäåíî íà ðèñóíêó 2á.

Ðèñ. 1. Åëåêòðîôîðåòè÷íèé ðîçïîä³ë àëåëåé ÌÑ-ëîêóñà Satt 063 äëÿ ñîðò³â ñî¿ ‘ÎÀÖ Ìåäîê’ 
òà ‘ÎÀÖ Êàë³ïñî’ ó ñóì³ø³ ÄÍÊ øåñòè ãåíîòèï³â: 

Ì – ìàðêåð ìîëåêóëÿðíî¿ ìàñè Thermo Scientific O’RangeRuler 20 bp DNA Ladder; 
1–5 – ïðîäóêòè àìïë³ô³êàö³¿ ÄÍÊ ñóì³ø³ øåñòè ãåíîòèï³â ñîðòó ñî¿ ‘ÎÀÖ Ìåäîê’; 

6–10 – ïðîäóêòè àìïë³ô³êàö³¿ ÄÍÊ ñóì³ø³ øåñòè ãåíîòèï³â ñîðòó ñî¿ ‘ÎÀÖ Êàë³ïñî’

Ðèñ. 2. Åëåêòðîôîðåòè÷íèé ðîçïîä³ë àëåëåé ÌÑ-ëîêóñà Satt 114 äëÿ ñîðòó ñî¿ ‘ÏÐ1309004’: 
à) ó ñóì³ø³ ÄÍÊ øåñòè ãåíîòèï³â; á) îêðåìèõ ãåíîòèï³â.

Ì – ìàðêåð ìîëåêóëÿðíî¿ ìàñè Thermo Scientific O’RangeRuler 20 bp DNA Ladder; 
1–17 – ïðîäóêòè àìïë³ô³êàö³¿ ÄÍÊ ñîðòó ñî¿ ‘ÏÐ1309004’

Àíàë³ç ñâ³ä÷èòü, ùî ç 25 äîñë³äæóâàíèõ 
ñîðò³â ïîë³ìîðôíèìè âèÿâèëèñÿ â³ä 4 (çà ëî-
êóñîì Satt 063) äî 9 (çà ëîêóñîì Satt 114) 
ñîðò³â. Íàéá³ëüøèé ð³âåíü ïîë³ìîðô³çìó 
âñòàíîâëåíî äëÿ ëîêóñ³â Satt 114 òà Satt 726 
– 9 òà 7 ñîðò³â â³äïîâ³äíî ìàëè ïî äâà ³ á³ëü-
øå àëåëåé çà öèìè ìàðêåðàìè (ðèñ. 3). 

Çã³äíî ç îòðèìàíèìè äàíèìè ó ïåâíèõ 
ñîðò³â ñî¿ ñïîñòåð³ãàâñÿ âíóòð³øíüîñîðòî-
âèé ïîë³ìîðô³çì: çà âñ³ìà äîñë³äæóâàíèìè 
ÌÑ-ëîêóñàìè ó ñîðòó ‘Àë³íäà’, çà ëîêóñàìè 
Satt 228, Satt 726 – ó ñîðòó ‘Àðí³êà’, çà ëî-
êóñàìè Satt 063 òà Satt 726 – ó ñîðòó ‘Ôó-
ð³î’. Òàêèì ÷èíîì, ó ðàç³ çàñòîñóâàííÿ îö³í-
êè ïîë³ìîðô³çìó äëÿ ñòâîðåííÿ ìîëåêóëÿð-
íî-ãåíåòè÷íèõ ôîðìóë ñîðò³â ñî¿ àáî âñòà-
íîâëåííÿ ¿õíüî¿ àâòåíòè÷íîñò³ ïîòð³áíî 
âðàõîâóâàòè âíóòð³øíüîñîðòîâèé ïîë³ìîð-
ô³çì. 

Âíàñë³äîê ïðîâåäåíèõ äîñë³äæåíü îòðèìà-
íî àëåë³ ñïåöèô³÷íèõ ðîçì³ð³â ó ìåæàõ êîæ-
íîãî ÌÑ-ëîêóñó (òàáë. 2).

à

100 ï.í.

115 ï.í. 86 ï.í.

Ì      1      2     3      4      5 Ì      6      7     8       9      10    11    12     13    14     15    Ì   16     17
á

Ì          1        2        3        4         5        6        7         8        9        10

100 ï.í.
140 ï.í.

167 ï.í.

Ðèñ. 3. Ðîçïîä³ë ñîðò³â ñî¿ çà ÌÑ-ëîêóñàìè 
â³äïîâ³äíî äî ê³ëüêîñò³ ïîë³ìîðôíèõ ñîðò³â
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Ðèñ. 4. Ðîçïîä³ë ÷àñòîòè àëåëåé çà ÌÑ-ëîêóñàìè ñî¿

Satt 228 Satt 063 Satt 726 Satt 114

Íàéá³ëüøó ê³ëüê³ñòü àëåëåé – 18 – âèÿâ-
ëåíî ñåðåä äîñë³äæóâàíèõ ñîðò³â ó Satt 228, 
¿õí³é ðîçì³ð ñòàíîâèâ â³ä 207 äî 269 ï. í., 
íàéìåíøó – 10 àëåëåé – ó ÌÑ-ëîêóñó Satt 114, 
ðîçì³ð ÿêèõ âàð³þâàâ â³ä 77 äî 126 ï. í. 

×àñòîòà ³äåíòèô³êîâàíèõ àëåëåé áóëà â 
ìåæàõ â³ä 0,02 äî 0,1 çàëåæíî â³ä äîñë³äæó-
âàíîãî ëîêóñó (ðèñ. 4). 

×àñòîòà àëåëåé, ³äåíòèô³êîâàíèõ çà ëîêó-
ñàìè Satt 228 òà Satt 063, ñòàíîâèëà â³ä 
0,02 äî 0,14, ïðîòå á³ëüø³ñòü âèÿâëåíèõ 
àëåë³â ìàëè ÷àñòîòó 0,04. Äëÿ ÌÑ-ëîêóñó 
Satt 063 ÷àñòîòà âàð³þâàëà â ìåæàõ 0,02–
0,16. Íàéá³ëüøå êîëèâàííÿ çíà÷åíü ÷àñòîòè 
àëåëåé âèÿâëåíî çà ëîêóñîì Satt 114 – â³ä 
0,02 äî 0,26. 

Îòæå, îòðèìàí³ âèñîê³ çíà÷åííÿ ³íäåêñó 
ïîë³ìîðôíîñò³ ëîêóñó (òàáë. 2), ÿê³ áóëè â 
ìåæàõ â³ä 0,83 äî 0,94 (ùî â ñåðåäíüîìó ñòà-
íîâèòü 0,89), ñâ³ä÷àòü ïðî òå, ùî ³äåíòèô³êî-

âàí³ àëåë³ ð³âíîì³ðíî ïðåäñòàâëåí³ ó ö³é âè-
á³ðö³ äîñë³äæóâàíèõ ñîðò³â ñî¿. 

Äëÿ äèôåðåíö³àö³¿ ñîðò³â íà îñíîâ³ ðåçóëü-
òàò³â ÏËÐ àíàë³çó çà ÷îòèðìà ì³êðîñàòåë³ò-
íèìè ìàðêåðàìè ïðîâîäèëè êëàñòåðíèé àíà-
ë³ç, ÿêèé â³äîáðàæàº ãåíåòè÷í³ äèñòàíö³¿ 
ì³æ ñîðòàìè (ðèñ. 5). 

Çà äàíèìè àíàë³çó ãåíåòè÷íèõ äèñòàíö³é 
ì³æ äîñë³äæóâàíèìè ñîðòàìè ñî¿, íàéá³ëü-
øà â³äñòàíü ñïîñòåð³ãàëàñÿ ì³æ ñîðòàìè 
‘Àëÿñêà’ òà ‘Àë³íäà’ – 3,87. Ó ì³ðó çá³ëüøåí-
íÿ ñïîð³äíåíîñò³ ñîðò³â ¿õí³ ãåíåòè÷í³ â³ä-
ñòàí³ çìåíøóþòüñÿ. Äëÿ äîñë³äæåíü íàéñïî-
ð³äíåí³øèìè âèÿâèëèñü ñîðòè ç³ çíà÷åííÿì 
2,00: ‘ÄÕ 530’ òà ‘Àáåë³íà’, ‘ÎÀÖ Ëåéêâ’þ’ òà 
‘Ìîíàðõ’, ‘Ñã Ñð Ï³êîð’ òà ‘Ãºáî’. Ì³æ á³ëü-
ø³ñòþ äîñë³äæóâàíèõ ñîðò³â, çîêðåìà â 59 
¿õí³õ ïàðàõ, â³äñòàíü ñòàíîâèëà 3,61, 3,16 òà 
2,83, ö³ çíà÷åííÿ ãåíåòè÷íèõ äèñòàíö³é âè-
ÿâèëèñü íàéïîøèðåí³øèìè â äîñë³äæóâàí³é 
âèá³ðö³ ñîðò³â. Âàðòî çâåðíóòè óâàãó, ùî ñîð-
òè ‘Êàððà’ òà ‘Àìàäåóñ’, ÿê³ óòâîðþþòü ïðè-
ëåãëèé äî ñîðò³â ‘Ãºáî’ òà ‘Ñã Ñð Ï³êîð’ êëàñ-
òåð, ì³æ ñîáîþ ïåðåáóâàþòü íà îäíàêîâîìó 
ð³âí³ áëèçüêîñò³. 

Âðàõîâóþ÷è òå, ùî àáñîëþòíî îäíàêîâèìè 
ââàæàþòü îá’ºêòè ç öèôðîâèì âèðàçîì ãåíå-
òè÷íèõ äèñòàíö³é «íóëü», àáî æ ÿê³ º ìàê-
ñèìàëüíî áëèçüêèìè äî íóëÿ, à àáñîëþòíî 
ð³çíèìè – ç íàéá³ëüøèì çíà÷åííÿì, ìîæíà 
çðîáèòè âèñíîâîê, ùî çà îòðèìàíèìè ðîç-
ðàõóíêàìè ñîðòè º äîñèòü â³ääàëåíèìè òà 
â³äì³ííèìè ì³æ ñîáîþ.

Ðåçóëüòàòè ³ºðàðõ³÷íî¿ êëàñèô³êàö³¿ ó âè-
ãëÿä³ ô³ëîãåíåòè÷íîãî äåðåâà íàâåäåíî íà 
ðèñóíêó 6. 

Òàáëèöÿ 2
Àëåë³, ³äåíòèô³êîâàí³ ó ñîðò³â ñî¿ çà ÌÑ-ëîêóñàìè

Íàçâà 
ëîêóñó

Ê³ëüê³ñòü 
àëåëåé, 

øò.
Ðîçì³ð àëåëåé, ï. í. Ð²Ñ

Satt 114 10 77; 82; 86; 92; 96; 100; 110; 115; 
123; 126 0,83

Satt 228 18
207; 218; 221; 223; 226; 233; 
234; 236; 237; 240; 247; 248; 
251; 255; 263; 265; 267; 269

0,94

Satt 726 17
188; 200; 205; 209; 215; 220; 
225; 229; 233; 240; 245; 250; 
255; 258; 268; 270; 275

0,91

Satt 063 15
105; 108; 112; 127; 130; 133; 
140; 145; 150; 154; 156; 162; 
167; 180; 200

0,90

Ê³ëüê³ñòü àëåëåé, øò.

×
àñ

òî
òà

 à
ëå

ëå
é
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 ‘Àë³íäà ‘Àðí³êà ‘Áåðêàíà ‘ÄÕ 530 ‘Êàíî ‘Ãºáî ‘Ì³ëåí³óì ‘ÄÕ 618 ‘Ìîíàðõ ‘ÎÀÖ 
Êàë³ïñî

‘ÎÀÖ  
Ëåéêâ’þ

‘ÎÀÖ 
Ìåäîê

‘Àáåë³íà’ 3,16 3,16 3,00 2,00 2,65 2,83 3,16 2,83 2,45 2,65 2,45 2,45
‘Àë³íäà’  3,16 3,61 3,46 3,61 3,16 3,46 3,46 3,46 3,61 3,46 3,16
‘Àðí³êà’   3,00 3,46 3,32 3,16 3,16 2,83 2,83 3,32 2,83 2,83
‘Áåðêàíà’    3,32 2,83 2,65 3,32 2,24 3,00 3,16 3,00 2,65
‘ÄÕ 530’     3,00 3,16 3,46 3,16 2,83 2,65 2,83 3,16
‘Êàíî’      2,65 3,00 2,65 3,00 2,45 3,00 3,00
‘Ãºáî’       3,16 2,45 2,83 3,00 2,83 2,83
‘Ì³ëåí³óì’        3,16 3,16 3,32 2,83 3,16
‘ÄÕ 618’         2,83 3,00 2,83 2,45
‘Ìîíàðõ’          3,00 2,00 2,83
‘ÎÀÖ Êàë³ïñî’           3,00 3,00
‘ÎÀÖ Ëåéêâ’þ’            2,83
‘ÎÀÖ Ìåäîê’             
‘Ïåðëèíà’             
‘Íîðàíäà’             
‘Ôóð³î’             
‘Êàððà’             
‘Àëÿñêà’             
‘ÏÐ 1309004’             
‘Àð³ñà’             
‘Íîðä³êà’             
‘Àìàäåóñ’             
‘Ñã Àéäåð’             
‘Ñã ñð Ï³êîð’             

 
‘Ïåðëèíà ‘Íîðàíäà ‘Ôóð³î ‘Êàððà ‘Àëÿñêà ‘ÏÐ 

1309004 ‘Àð³ñà ‘Íîðä³êà ‘Àìàäåóñ ‘Ñã 
Àéäåð

‘Ñã ñð 
Ï³êîð ‘Àñóêà

‘Àáåë³íà’ 2,65 2,83 2,83 2,83 3,32 2,65 3,00 3,00 2,83 2,83 2,83 2,83
‘Àë³íäà’ 3,61 3,74 3,74 3,46 3,87 3,61 3,61 3,61 3,46 3,46 3,46 3,46
‘Àðí³êà’ 3,32 3,46 3,46 3,16 3,32 3,61 3,32 3,32 3,16 3,16 2,83 3,46
‘Áåðêàíà’ 3,16 3,32 3,32 2,65 3,46 3,16 3,16 2,83 2,65 3,00 2,65 3,00
‘ÄÕ 530’ 3,00 3,16 3,16 3,16 3,32 3,32 3,00 3,32 3,16 3,16 3,16 3,16
‘Êàíî’ 3,16 3,32 3,32 2,65 3,16 3,16 3,16 2,83 3,00 2,65 2,65 2,65
‘Ãºáî’ 3,00 3,16 2,83 2,45 3,32 3,32 3,00 2,65 2,45 2,83 2,00 2,83
‘Ì³ëåí³óì’ 3,32 3,16 3,46 3,16 3,61 3,61 3,00 3,32 3,16 2,83 3,16 3,46
‘ÄÕ 618’ 3,00 3,16 3,16 2,45 3,32 3,32 3,00 2,24 2,83 2,83 2,45 2,83
‘Ìîíàðõ’ 2,65 2,83 2,83 2,83 3,32 3,00 3,00 3,00 2,83 2,83 2,83 2,83
‘ÎÀÖ Êàë³ïñî’ 3,16 3,00 3,32 3,00 2,83 3,16 2,83 3,16 3,00 2,65 3,00 3,00
‘ÎÀÖ Ëåéêâ’þ’ 2,65 2,45 2,83 2,83 3,32 3,00 3,00 3,00 2,83 2,45 2,83 2,83
‘ÎÀÖ Ìåäîê’ 3,00 3,16 3,16 2,83 2,65 3,00 2,65 3,00 2,45 2,45 2,83 3,16
‘Ïåðëèíà’  3,00 3,00 3,00 3,46 3,16 3,16 3,16 3,00 3,00 3,00 3,00
‘Íîðàíäà’   3,16 2,83 3,61 3,32 3,00 3,32 3,16 3,16 3,16 2,83
‘Ôóð³î’    2,83 3,61 3,32 3,32 3,32 2,45 3,16 2,83 3,16
‘Êàððà’     3,32 3,32 3,00 2,65 2,45 2,83 2,45 2,83
‘Àëÿñêà’      3,16 2,45 3,46 3,00 2,65 3,00 3,61
‘ÏÐ 1309004’       3,46 3,16 3,32 3,00 3,32 3,32
‘Àð³ñà’        3,16 2,65 2,65 3,00 3,32
‘Íîðä³êà’         3,00 3,00 2,65 3,00
‘Àìàäåóñ’          2,45 2,45 3,16
‘Ñã Àéäåð’           2,83 2,83
‘Ñã ñð Ï³êîð’            2,83

Ðèñ. 5. Ãåíåòè÷í³ äèñòàíö³¿ ì³æ äîñë³äæóâàíèìè ñîðòàìè ñî¿ íà îñíîâ³ àíàë³çó ÌÑ-ëîêóñ³â

Íà îñíîâ³ îòðèìàíî¿ äåíäðîãðàìè âèçíà-
÷åíî 9 êëàñòåð³â çà ì³êðîñàòåë³òíèìè ìàðêå-
ðàìè Satt 063, Satt 114, Satt 228 òà Satt 726, 
ÿê³ ñôîðìîâàí³ ñîðòàìè ‘Àáåë³íà’ òà ‘ÄÕ 530’, 
‘Ìîíàðõ’ ³ ‘ÎÀÖ Ëåéêâ’þ’, ‘Áåðêàíà’ òà ‘ÄÕ 
618’, ‘Ãºáî’ òà ‘Ñã Ñð Ï³êîð’, ‘Êàíî’ òà ‘ÎÀÖ 
Êàë³ïñî’, ‘ÎÀÖ Ìåäîê’ ³ ‘Ñã Àéäåð’, ‘Àëÿñêà’ 

òà ‘Àð³ñà’, ‘Àë³íäà’ òà ‘Àðí³êà’, ‘Êàððà’ òà ‘Àìà-
äåóñ’.

Çà àíàë³çîì äåíäðîãðàìè âñòàíîâëåíî, ùî 
ìåíø ñïîð³äíåíèìè çà äîñë³äæóâàíèìè ÌÑ-
ëîêóñàìè áóëè ñîðòè ‘Àë³íäà’ òà ‘Àðí³êà’. Á³ëü-
øèé ð³âåíü áëèçüêîñò³ âèÿâèëè ñîðòè ‘Êàíî’ òà 
‘ÎÀÖ Êàë³ïñî’, ‘ÎÀÖ Ìåäîê’ ³ ‘Ñã Àéäåð’, ‘Àëÿñ-
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êà’ òà ‘Àð³ñà’, ÿê³ ïåðåáóâàþòü íà îäíîìó ð³âí³. 
Ñîðòè ñî¿, ÿê³ â³äð³çíÿþòüñÿ çà ãåíåòè÷íèìè 
ìàðêåðàìè Satt 063, Satt 114, Satt 228 òà 
Satt 726, ðîçì³ùóþòüñÿ â ð³çíèõ áëîêàõ êëàñòå-
ð³â òà º íàéá³ëüø â³ääàëåíèìè îäèí â³ä îäíîãî.

Äëÿ äèôåðåíö³àö³¿ 25 äîñë³äæåíèõ ñîðò³â 
ñî¿ ìîæíà ðåêîìåíäóâàòè âèêîðèñòàííÿ ì³êðî-
ñàòåë³òíèõ ëîêóñ³â Satt 114, Satt 228, Satt 726 
òà Satt 063.

Âèñíîâêè
Âíàñë³äîê äîñë³äæåííÿ ìîëåêóëÿðíî-ãåíå-

òè÷íîãî ïîë³ìîðô³çìó íîâèõ ñîðò³â ñî¿ çà ì³ê-
ðîñàòåë³òíèìè ìàðêåðàìè âñòàíîâëåíî, ùî ç 
25 äîñë³äæóâàíèõ ñîðò³â íàéá³ëüø ïîë³ìîðô-
íèìè âèÿâèëèñü ñîðòè ‘Àë³íäà’, ‘Àðí³êà’, ‘Àñ-
òåð’, ‘Áåðêàíà’, ‘ÊÑÁ 939’, ‘ÎÀÖ Àâàòàð’, ‘Íî-
ðàíäà’, ‘Ôóð³î’, ‘Àëÿñêà’, ‘ÏÐ 1309004’ çà ëîêó-
ñîì Satt 726 òà ñîðòè ‘Àë³íäà’, ‘ÄÕ 530’, ‘Êàíî’, 
‘Ì³ëåí³óì’, ‘Ïåðëèíà’, ‘Íîðàíäà’, ‘ÏÐ 1309004’, 
‘Íîðä³êà’ òà ‘Àñóêà’ – çà ëîêóñîì Satt 114. Òîìó 
íåîáõ³äíî âðàõîâóâàòè âíóòð³øíüîñîðòîâèé 
ïîë³ìîðô³çì ï³ä ÷àñ ³äåíòèô³êàö³¿ òèõ ñîðò³â, 
â ÿêèõ íàÿâí³ ê³ëüêà àëåë³â îäíîãî ëîêóñà.

Âèçíà÷åíî, ùî ³äåíòèô³êîâàí³ àëåë³ ÌÑ-
ëîêóñ³â äîñèòü ð³âíîì³ðíî ïðåäñòàâëåí³ ó âè-
á³ðö³ ñîðò³â, ïðî ùî ñâ³ä÷èòü âèñîêèé ³íäåêñ 
ïîë³ìîðôíîñò³ ëîêóñó (0,83–0,94). Âíàñë³äîê 
êëàñòåðíîãî àíàë³çó îòðèìàíî 9 êëàñòåð³â, ùî 
îá’ºäíóþòü ïîä³áí³ ñîðòè. Çã³äíî ç îö³íêîþ ãå-
íåòè÷íèõ äèñòàíö³é äîñë³äæóâàíèõ ñîðò³â ñî¿ 
áóëî âèçíà÷åíî, ùî íàéá³ëüø ïîä³áíèìè çà ëî-
êóñàìè Satt 063, Satt 114, Satt 228 òà Satt 726 
âèÿâèëèñÿ ñîðòè, ãåíåòè÷í³ äèñòàíö³¿ ì³æ 
ÿêèìè ñòàíîâèëè 2,00: ‘ÄÕ 530’ òà ‘Àáåë³íà’, 
‘ÎÀÖ Ëåéêâ’þ’ òà ‘Ìîíàðõ’, ‘Ñã Ñð Ï³êîð’ ³ 
‘Ãºáî’. Ðåçóëüòàòè öèõ äîñë³äæåíü áóëè âèêî-

ðèñòàí³ äëÿ ñòâîðåííÿ áàçè äàíèõ ìîëåêóëÿð-
íî-ãåíåòè÷íîãî ïîë³ìîðô³çìó äîñë³äæåíèõ 
ñîðò³â ñî¿ ç ìåòîþ ¿õ ³äåíòèô³êàö³¿.
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Öåëü. Èññëåäîâàòü ìîëåêóëÿðíî-ãåíåòè÷åñêèé ïîëè-
ìîðôèçì íîâûõ ñîðòîâ ñîè ñ ïîìîùüþ SSR-ìàðêåðîâ â 
îòíîøåíèè âîçìîæíîñòè ïðèìåíèòü åãî äëÿ ýêñïåðòèçû 
ñîðòîâ íà îòëè÷èå, îäíîðîäíîñòü è ñòàáèëüíîñòü. Ìåòîäû. 
Ìîëåêóëÿðíî-ãåíåòè÷åñêèé àíàëèç íóêëåèíîâûõ êèñëîò, 
êëàñòåðíûé àíàëèç. Ðåçóëüòàòû. Ïðèâåäåíû ðåçóëüòàòû 
èññëåäîâàíèé ìîëåêóëÿðíî-ãåíåòè÷åñêîãî ïîëèìîðôèçìà 
25 ñîðòîâ ñîè ïî ìèêðîñàòåëëèòíûì ìàðêåðàì ñ èñïîëüçî-
âàíèåì ïîëèìåðàçíîé öåïíîé ðåàêöèè (ÏÖÐ). Àíàëèç ïðî-
äóêòîâ àìïëèôèêàöèè ïîêàçàë, ÷òî ïî âñåì èññëåäóåìûì 
SSR-ìàðêåðàì âíóòðèñîðòîâîé ïîëèìîðôèçì íàáëþäàëñÿ 
ó ñîðòà ‘Àëèíäà’, ïî ëîêóñàì Satt 228 è Satt 726 – ó ñîðòà 
‘Àðíèêà’, ïî ëîêóñàì Satt 063 è Satt 726 – y ñîðòà ‘Ôóðèî’, 
êîòîðûé ó÷èòûâàëñÿ â ïîñëåäóþùèõ èññëåäîâàíèÿõ íåêî-
òîðûõ ãåíîòèïîâ. Ïðè îöåíêå ïîëèìîðôèçìà èññëåäóåìûõ 
ñîðòîâ îïðåäåëåíî, ÷òî ÷àñòîòû èäåíòèôèöèðîâàííûõ àë-
ëåëåé ñîñòàâëÿëè îò 0,02 äî 0,1 â çàâèñèìîñòè îò ìèêðîñà-
òåëëèòíîãî ëîêóñà. Ñ ïîìîùüþ êëàñòåðíîãî àíàëèçà îïðå-
äåëåíû ãåíåòè÷åñêèå äèñòàíöèè ìåæäó ñîðòàìè. Ðàññòîÿ-
íèå ìåæäó áîëüøèíñòâîì ñîðòîâ, â ÷àñòíîñòè â 59 ñëó÷àÿõ, 

ñîñòàâëÿëî 3,61, 3,16 è 2,83, ýòè çíà÷åíèÿ ãåíåòè÷åñêèõ 
äèñòàíöèé áûëè ñàìûìè ðàñïðîñòðàíåííûìè â èññëåäóå-
ìîé âûáîðêå ñîðòîâ. Âûâîäû. Àíàëèç ìîëåêóëÿðíî-ãåíå-
òè÷åñêîãî ïîëèìîðôèçìà ñâèäåòåëüñòâóåò, ÷òî èç 25 èññëå-
äóåìûõ ñîðòîâ íàèáîëåå ïîëèìîðôíûìè îêàçàëèñü 10, ÷òî 
íåîáõîäèìî ó÷èòûâàòü ïðè èõ äàëüíåéøåé èäåíòèôèêàöèè. 
Îïðåäåëåíî, ÷òî èäåíòèôèöèðîâàííûå àëëåëè ðàâíîìåðíî 
ïðåäñòàâëåíû â âûáîðêå èññëåäóåìûõ ñîðòîâ ñîè, î ÷åì 
ñâèäåòåëüñòâóåò âûñîêèé èíäåêñ ïîëèìîðôíîñòè ëîêóñà 
(0,83–0,94). Â ðåçóëüòàòå îöåíêè ãåíåòè÷åñêèõ äèñòàíöèé 
ìåæäó ñîðòàìè áûëî óñòàíîâëåíî, ÷òî íàèáîëåå ïîõîæèìè 
ïî ëîêóñàì îêàçàëèñü ñîðòà, ãåíåòè÷åñêèå äèñòàíöèè ìåæ-
äó êîòîðûìè ñîñòàâëÿëè 2,00, ðàçëè÷íûìè – 3,87. Òàêèì 
îáðàçîì, ìàðêåðíàÿ ñèñòåìà, êîòîðàÿ ñîñòîèò èç ÷åòûðåõ 
ìèêðîñàòåëëèòíûõ ëîêóñîâ Satt 063, Satt 114, Satt 228 è 
Satt 726, ÿâëÿåòñÿ ýôôåêòèâíîé äëÿ îïðåäåëåíèÿ ðàçíèöû 
ìåæäó èññëåäóåìûìè ñîðòàìè ñîè.

Êëþ÷åâûå ñëîâà: ìîëåêóëÿðíî-ãåíåòè÷åñêèé ïîëè-
ìîðôèçì, ìàðêåðíàÿ ñèñòåìà, ãåíåòè÷åñêèå äèñòàíöèè, 
ìèêðîñàòåëëèòíûå ëîêóñû.

Purpose. To study the molecular genetic polymorphism in 
new soybean varieties using SSR-markers as for the possibil-
ity to apply it for examination of varieties for difference, uni-
formity and stability. Methods. Molecular genetic analysis of 
nucleic acids, cluster analysis. Results. The results of study 
of molecular genetic polymorphism in 25 varieties of soybean 
through microsatellite markers using polymerase chain reac-
tion were presented. Analysis of the amplification products 
has showed that for all the studied SSR-markers intra-species 
polymorphism was observed in the ‘Alinda’ variety, for the loci 
Satt 228 and Satt 726 – in the ‘Arnica’ variety, for the loci Satt 
063 and Satt 726 – in the ‘Furio’ variety, which was taken into 
account in further studies of some genotypes. When asses-
sing polymorphism in the studied varieties, it was determined 
that the frequencies of the identified alleles were ranging 
from 0,02 to 0,1 that depended on the microsatellite locus. 
Using cluster analysis, genetic distances were determined 
between varie ties. The distance between many varieties, par-
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ticularly in 59 cases, was 3.61, 3.16 and 2.83, these values of 
genetic distances prevailed in the studied sample of varieties.                                                                  
Conclusions. Analysis of molecular genetic polymorphism 
showed that 10 varieties were the most polymorphic among 
25 studied ones, that should be taken into account in their 
further identification. It was determined that the identified 
alleles were evenly represented in the sample of studied soy-
bean varieties, as evidenced by a high polymorphic index of 
the locus (0.83–0.94). According to the evaluation of gene-
tic distances between varieties, it was found that the varie-
ties were the most similar by loci when the genetic distances 
between them were 2.00, and the varieties were the most dif-
ferent when the distances were 3.87. Thus, the marker system, 
which consists of four microsatellite loci such as Satt 063, 
Satt 114, Satt 228 and Satt 726, is effective for defining the 
difference between studied soybean varieties.

Keywords: molecular genetic polymorphism, marker sys-
tem, genetic distances, microsatellite loci.
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