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Abstract
Objective
Plant diseases can be a limiting factor in planting in an area. One of the new methods of
producing disease resistant plants is the use of molecular markers. Molecular markers are
able to detect and analyze important genes of resistance. Therefore, due to the severity of
fire blight, the apple tree germplasm evaluation is necessary, so this research was carried
out with the aim of determining resistance genes in some apple genotypes in Isfahan

province using SCAR and SSR markers.

Materials and methods
Fresh and young leaves of 70 samples of apple trees in Isfahan were collected in early
April and DNA was extracted by CTAB method. Then polymerase chain reaction was

performed and DNA fragment was detected and DNAs lengths were measured.

Results

Results indicated that in all populations, none of the primers have a rare band or a typical
band replication in 25 or less than 25% population, and 50 or less than 50% population.
Semirom- Hana population had the greatest genetic diversity (Nei diversity index,

Shannon, effective and different number of alleles) which shows greater genetic diversity
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in this population rather than other populations.Molecular analysis indicated that diversity
among populations is not statistically significant and 92% of the diversity is related to
diversity within the populations. The longest distance was between Semirom-Hana and
Semirom-Padena populations, and in this disease, the distance between the farthest and
closest populations is too low and this result was confirmed by analysis of molecular

variance.

Conclusion

The six primers, which were used in this study, have been well produced and display the
distinctions in population. Moreover, results indicate that inter-population diversity was
very low but by the cross of the farthest and closest populations, then the cross of progeny
can pyramidize the target genes and produce a stronger and more diverse recombination.
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Table 1.The Primer sequences used in this research

S Sl go (bp) lakad 551051 S8 Jgi
Primer Marker type Amplicon size Primer sequence

F: CTGAAGCGCACGTTCTCC
AE10 SCAR 375 R:

CTGAAGCGCATéATTTCTGATAG
F: TTGAGACCGATTTTCGTGTG

R: TCTCTCCCAGAGCTTCATTGT
F: AGCCAGATCACATGTTTTCATC
R: ACAACGGCCACCAGTTTATC

F: TGCGTATCCAACTCATTCTCC
CH-Sd1 SSR 242 R:
GCCATAAAGGAGGTCGAATTTAC
F: AAAACCCACAAATAGCGCC

GE-8019 SCAR 397

CH-F7-Fbl SSR 174-210

H R 1

CHoseos > 5 R: GCACATTCTGCCTTATCTTGG
F: CAAGGATGCGCATGTATTTG

CH03g12z SSR 220 R: GCGCTGAAAAAGGTCAGTTT

R:
GGAAAGAAAGACCAAAATAAACG

Y guarms olaite DNA aalad iS5 51 liseb] g 3lymy slooyeos (2iSly oy it 35,871 J5 55999 551
DOC.CF08.XD  Juso) "5 5 sl pgas ol&iws 5l odlil b g plosl (oSl 58" Bio- rad <, [Basic

A 03l awseds osd piSS DNA aabad Jobo g (6,15 ,uSe J5 5 5 osmliie il (15,01 98 UV TECH 8y

2 . Electrophoresis
3. Gel documentation (Gene Flash, Syngene Bio Imaging)
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Table 2. The Termal cyclre used in polymerase chain reaction using fire blight primers
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72 °C 72 °C 60 °C 96 °C 95 oC
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72°C 72°C 58 °C 96 °C 95 °C
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72 OC 72 OC 63 OC 96 OC 95 OC
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Figure 1. Inter-population validated variance based on chi-square observed compared to

random order
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Table 3. Genetic diversity of the studied populations using Nei, Shannon, effective and

different allele numbers
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Figure 2. The amount of molecular variance between and within the population of apples
studied for fire blight
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Figure 3. Inter-population validated variance based on chi-square observed compare to
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Table 4. The matrix of the genetic distance of the apple populations studied for fire blight
based on Nei distance
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n
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Figure 4. The cluster analysis of apple population studied under fire blight disease. Se-h=
pop 1 (Semirom-hana), sh= pop 2 (Shahrezaa), Se-ha= pop3 (Semirom hajiabad), Se= pop
4 (Semirom), Es= pop 5 (Esfahan), Kh= pop 6 (Khomeynishahr), De= pop 7 (Dehghanan),
Se-me= pop 8 (Semirom-mehrgard), Se-pa= pop9 (Semirom-Padena), Se-bi= pop 10
(Semirom-bideh).
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Table 5. The relative and cumulative variance of the first three axes in principle
coordinate analysis
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Figure 5. Obtained result of principle coordinate analysis in the apple population studied
under fire blight disease
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Figure 6. Cluster analysis of apple genotypes studied in a fire blight disease based on

SCAR and SSR molecular primers used in this study
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