
78 ISSN 0564–3783. Öèòîëîã³ÿ ³ ãåíåòèêà. 2022. Ò. 56. ¹ 6

Ðåôåðàòè ñòàòåé, îïóáë³êîâàíèõ â «Cytology and Genetics», ¹ 6, 2022 ð.

MOLECULAR MARKERS EFFICIENCY 
FOR ASSESSMENT OF GENETIC 
STRUCTURE IN BARLEY ACCESSIONS 
M. SERPOUSH 1, F. GARCIA-COZAR 2,
S. SALAYEVA 3, J. OJAGHI 1

1 Center for Cell Pathology Research, Department of Life Sciences,
Khazar University, Azerbaijan

2 Department of Biomedicine, Biotechnology and Public Health
and INIBICA, University of Cadiz, Spain

3 Department of Genetics and Evolutionary Theory, 
Baku State University, Azerbaijan

E-mail: Moozhan.serpoush@khazar.org 

Barley is the fourth most important grain crop in the 
world which is well-adapted to marginal and stress-prone 
environments, and hence a more reliable plant than wheat 
or rice in regions located in colder or higher altitude. Genetic 
diversity is a key component in breeding programs. We have 
analyzed the genetic diversity of 106 barley accessions using 
RAPD and ISSR molecular marker systems. The accessions 
were composed of wild and domesticated barley representing 
genotypes from fifteen different countries. A total of 40 
polymorphic primers (20 RAPD and 20 ISSR) were used. 
The RAPD primers generated 331 amplification products 
and the ISSR primers produced 295 DNA fragments, out 
of which 225 and 247 were polymorphic, respectively. By 
RAPD markers the polymorphic banding patterns with the 
number of ampli�ed fragments varied from 10 (AF-14 and 
OPL-09) to 26 (OPA-04).  The percentage of polymorphism 
ranged from 53.84 % (BY-15) to 100 % (OFG-14, OPF-
03 and W-07) with an average of 77.47 %. Contrary to 
this, the number of bands ampli�ed per primer by ISSR 
markers varied between 10 (UBC-872, ISSR-4, 6 and 7) 
and 21 (UBC-845) and the percentage of polymorphism 
ranged from 57.14 % (UBC-814) to 100 % (ISSR-5 and 7) 
with 83.97 % polymorphism. Dendrogram was constructed 
based on RAPD and ISSR polymorphism dividing the barley 
accessions into eleven however by combined RAPD+ISSR 
all samples were grouped into ten main distinct clusters. 
High correlation between the RAPD and ISSR marker 
systems was shown using a Mantel test (r = 0.852). The data 
obtained confirmed and indicated that Azerbaijan cultivated 
barley accessions distinctly diverged from wild types.
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ÅÔÅÊÒÈÂÍ²ÑÒÜ ÌÎËÅÊÓËßÐÍÈÕ ÌÀÐÊÅÐ²Â 
ÄËß ÎÖ²ÍÊÈ ÃÅÍÅÒÈ×ÍÎ¯ ÑÒÐÓÊÒÓÐÈ 
²ÇÎËßÒ²Â ß×ÌÅÍÞ

ß÷ì³íü – ÷åòâåðòà çà âàæëèâ³ñòþ çåðíîâà êóëüòóðà 
ó ñâ³ò³, ÿêà äîáðå àäàïòîâàíà äî ìàðã³íàëüíîãî ñå-
ðåäîâèùà ç ìîæëèâèìè ôàêòîðàìè ñòðåñó, à îòæå
íàä³éí³øà ðîñëèíà, í³æ ïøåíèöÿ ÷è ðèñ, äëÿ ðå-
ã³îí³â, ðîçòàøîâàíèõ ó õîëîäí³øèõ ÷è âèùèõ âèñî-
òàõ. Ãåíåòè÷íå ð³çíîìàí³òòÿ º êëþ÷îâèì êîìïî-
íåíòîì ñåëåêö³éíèõ ïðîãðàì. Ìè ïðîàíàë³çóâàëè 
ãåíåòè÷íå ð³çíîìàí³òòÿ 106 ³çîëÿò³â ÿ÷ìåíþ çà äî-
ïîìîãîþ ñèñòåì ìîëåêóëÿðíèõ ìàðêåð³â RAPD òà
ISSR. Áóëî âèêîðèñòàíî ³çîëÿòè ÿê äèêèõ, òàê ³
àêë³ìàòèçîâàíèõ ðîñëèí, ÿê³ ïðåäñòàâèëè ãåíîòèïè
ç ï’ÿòíàäöÿòè ð³çíèõ êðà¿í. Çàãàëîì áóëî âèêî-
ðèñòàíî 40 ïîë³ìîðôíèõ ïðàéìåð³â (20 RAPD òà
20 ISSR). Ïðàéìåðè RAPD çãåíåðóâàëè 331 ïðî-
äóêò àìïë³ô³êàö³¿, à ïðàéìåðè ISSR ñòâîðèëè 295
ôðàãìåíò³â ÄÍÊ, ³ç ÿêèõ 225 ³ 247 áóëè ïîë³ìîðô-
íèìè, â³äïîâ³äíî. Çà ìàðêåðàìè RAPD ñõåìè ïîë³-
ìîðôíèõ ñìóã ç ê³ëüê³ñòþ àìïë³ô³êîâàíèõ ôðàã-
ìåíò³â áóëè ó ä³àïàçîí³ â³ä 10 (AF-14 òà OPL-09) äî 
26 (OPA-04). Â³äñîòîê ïîë³ìîðô³çìó áóâ â³ä 53,84 %
(BY-15) äî 100 % (OFG-14, OPF-03 òà W-07) ïðè 
ñåðåäíüîìó çíà÷åíí³ â 77,47 %. Íà â³äì³íó â³ä öüîãî, 
ê³ëüê³ñòü ñìóã, àìïë³ô³êîâàíèõ íà îäèí ïðàéìåð çà
äîïîìîãîþ ìàðêåð³â ISSR, áóëà ó ä³àïàçîí³ â³ä 10
(UBC- 872, ISSR-4, 6 òà 7) äî 21 (UBC-845), à 
â³äñîòîê ïîë³ìîðô³çìó ñêëàäàâ â³ä 57,14 % (UBC-
814) äî 100 % (ISSR-5 òà 7) ïðè ïîë³ìîðô³çì³ íà 
ð³âí³ 83,97 %. Áóëî ñòâîðåíî äåíäðîãðàìó íà îñíî-
â³ ïîë³ìîðô³çìó RAPD òà ISSR, ÿêà ïîä³ëèëà ³çî-
ëÿòè ÿ÷ìåíþ íà îäèíàäöÿòü ãðóï, îäíàê çà ïîºä-
íàííÿì RAPD+ISSR âñ³ çðàçêè áóëî çãðóïîâàíî ó 
äåñÿòü îñíîâíèõ ÷³òêèõ êëàñòåð³â. Áóëî ïîêàçàíî 
âèñîêèé ð³âåíü êîðåëÿö³¿ ì³æ ñèñòåìàìè ìàðêåð³â 
RAPD òà ISSR çà äîïîìîãîþ òåñòó Ìàíòåëà (r = 
= 0,852). Îòðèìàí³ äàí³ ï³äòâåðäèëè ³ ïðîäåìîí-
ñòðóâàëè, ùî ³çîëÿòè ÿ÷ìåíþ, âèðîùåí³ â Àçåð-
áàéäæàí³, ÷³òêî â³äð³çíÿþòüñÿ â³ä äèêîãî ÿ÷ìåíþ.

Êëþ÷îâ³ ñëîâà: äèêèé ³ àêë³ìàòèçîâàíèé ÿ÷ì³íü, 
ãåíåòè÷íå ð³çíîìàí³òòÿ, ïîë³ìîðô³çì, ìîëåêóëÿðí³ 
ìàðêåðè.
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