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ABSTRACT

80

Jerusalem artichoke (Helianthus tuberosus L.) is an alternative piant for
farmers to increase a variety of products. Since it was introduced into Thailand
recently, breeding and promotion of high-quality and new varieties crop is
an important task. Using molecular technique is potential to reduce time and budget
in the breeding process. Nine SRAP (sequence-related amplified polymorphism)
primer combinations were used to employ genetic diversity of 47 H. tuberosus
genotypes, 219 distinct DNA fragments were generated in the range of 95-2000 bp.
Percentage polymorphism ranged from 53.9-100.0%, with an average of 86.0%.
The Polymorphic information content (PIC) ranged from 0.90 to 0.96 with an average
0.95 revealed that all primer combinations had a high polymorphic DNA fragment.
By the developed dendrograms through UPGMA clustering, 47 H. tuberosus were
grouped into three clusters (Simple matching coefficient = 0.67). The genotype
groupings revealed agreement of the origin of H. tuberosus in Canada and USA.
These results demonstrated that SRAP technique is an effective tool for estimating
genetic diversity based on the origin of H. tuberosus. To identify EST-SSR markers
related to disease resistance genes (R-gene), 69 of 21,994 Jerusalem artichoke
transcript assemblies in the Compositae Genome Program Database were collected
and annotated. All 69 ESTs were homologous to R gene and classified into 4 different
R gene categories; 20, 25, 20 and 4 ESTs were NBS-LRR, CC-NBS (-LRR), TIR-
NBS-LRR and R genes-mediated resistance signaling protein classed genes. These 69
ESTs were mined for analyzing SSRs, a total of 41 ESTs contained SSRs which were
59.4% with an average frequency of SSR as ~1/1.19 kb. The pentanucleotide repeat
motifs were the most abundant SSRs, accounting for 65.2% followed by 20.3%, 8.7%,
and 5.8% for hexa-, tri-and tetra-nucleotide repeats, respectively. A total of 27 EST-
SSR primer pairs were developed and used to amplify genomic DNA of H. tuberosus.
Of these, 22 (81%) primers were successful amplification. The six EST-SSR primers
were used to evaluate the potential of EST-SSR markers in genetic diversity analysis
of 47 H. tuberosus genotypes. These primer sets were given scorable bands with of
a total 13 alleles. Of these, 9 alleles were polymorphic bands (69.23%). The PIC
values ranged from 0 to 0.77. Based on the developed dendrograms through UPGMA
clustering, 47 H. tuberosus were grouped into three clusters (simple matching
coefficient =" 0.75), a total of 47 H. tuberosus genotypes were grouped into three
major clusters, this grouping will facilitate use of molecular marker for disease
resistance in Jerusalem artichoke breeding program.
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