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Application of ISSR Molecular Markers for Assessment of Genetic
Diversity In Nine Tobacco (Nicotiana tabacum L.) Cultivars
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ABSTRACT: The objective of this study was to investigate the genetic diversity of nine tobacco
cultivars. We select five ISSR (Inter-Simple Sequence Repeat) primers capable of detecting genetic
polymorphism using PCR technique and identifying genetic diversity by IBM SPSS program. The five
primers selected were used to amplify the genomic DNA of nine individuals and generated a total 26 DNA
bands, of which 59.34% were polymorphic. The similarity index ranged from 0.45 to 0.97. Nine cultivars
tobacco were use cluster analysis by NTSY-pc 2.1 program (UPGMA). The result from cluster analysis
showed clearly two groups tobacco (commercial and local cultivars), which accordance to their
geographical locations. These results will help in the formulation of appropriate strategies for variety
improvement in tobacco, and ISSR marker of the genetic diversity will contribute to further study and
improvement of tobacco.
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Table 1 Total number DNA and polymorphic bands of nine tobacco cultivars using 5 primers

ISSR analysis
Primer Sequence T(°C)* Number of DNA band Size of PCR
band
total  polymorphic  Percentage
(%) (bp)
P1 (UBC807**) (AG)ST 50 4 2 50 400-1,000
2 (UBC808**) (AG)BC 50 7 7 100 600-1,200
P3 (UBC823**) (TC)SC 50 4 2 50 400-800
P4 (UBC827**) (GA)STC 50 6 1 16.67 700-1,400
P5 (UBC847**)  (CA) AC 50 5 4 80 1,000-1,300
Total 26 16 59.34 %

*T(°C) = annealing temperature, ** (Wang, 2011)
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Figure 1 ISSR patterns of nine tobacco cultivars by P1 (AG)8T primer (Lane M1, 1kb DNA ladder
plus; Lane 1-9, P, Ky 14, Y, VK, Bs, R, T, Un, sdd; Lane M2,100 bp DNA ladder plus)

Figure 2 ISSR patterns of nine tobacco cultivars by P2 (AG)8C primer (Lane M1, 1kb DNA ladder
plus; Lane 1-9, P, Ky 14, Y, VK, Bs, R, T, Un, sdd; Lane M2,100 bp DNA ladder plus)
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Figure 3 ISSR patterns of nine tobacco cultivars by P3 (TC)8C primer (Lane M1, 1kb DNA ladder
plus; Lane 1-9, P, Ky 14, Y, VK, Bs, R, T, Un, sdd; Lane M2,100 bp DNA ladder plus)

Figure 4 ISSR patterns of nine tobacco cultivars by P4 (GA)8TC primer (Lane M1, 1kb DNA ladder
plus; Lane 1-9, P, Ky 14, Y, VK, Bs, R, T, Un, sdd; Lane M2,100 bp DNA ladder plus)

Figure 5 ISSR patterns of nine tobacco cultivars by P5 (CA)8AC primer (Lane M1, 1kb DNA ladder
plus; Lane 1-9, P, Ky 14, Y, VK, Bs, R, T, Un, sdd; Lane M2,100 bp DNA ladder plus)
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Figure 6 Dendrogram of nine tobacco cultivars based on ISSR data using 5 primers with UPGMA

clusteranalysis; cultivated cultivars and local cultivars
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