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Development of microsattellite marker in Vanda orchid (Vanda spp.)
in Thailand
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ABSTRACT: Microsatellite or simple sequence repeats (SSRs) are highly polymorphic, co-dominant genetic markers
commonly used for population genetics analysis, although the development of microsatellites markers are cost and time-
intensive. Vanda is a genus in the orchid family Orchidaceae which have only 50 species, is one of the most important
florally. This genus and its allies are considered to be the most highly evolved of all orchids within Orchidaceae. The
genus is very highly prized in horticulture for its showy, fragrant, long lasting and intensely colorful flowers. In Thailand,
this orchid is very important genera for exporting as fresh cut flowers. In this study, we used magnetic bead hybridization
method within enrichment library to develop microsatellite simple sequence repeats (SSRs) markers for Vanda orchids
and applied to DNA sequencing to design primers from flanking regions. The 101 primer pairs sets were designed
and amplified DNA of 5 natives Vanda orchids. The 64 primer pairs were successfully amplified and characterized by
genotyping in 5 native species of Vanda orchids in Thailand. The number of alleles per locus ranged from 1-9 with the
average number of alleles are 1. We have seleted 25 specific primer pairs which showed polymorphism in 1-3 alleles in
these orchids. The development of these markers will contribute to the studies or diversity patterns and fingerprinting
for each variety with 10 to 15 primer pairs used. The 64 primer pairs we designed can be used to distinguish different
ecotypes and species, and might be used for species related in genera Vanda.

Keywords: Microsatellite, DNA fingerprinting, Magnetic bead, Vanda Orchid, Vanda spp. SSRs marker
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Figure 1. 1A) Digested genomic DNA and 1B) PCR amplification of digested genomic DNA with Adapter
oligoA primer indicated that fragments in the size range of 400-1000 bp were amplified. The first
lane shows the DNA size marker (100 bp DNA ladder(Gene Ruler TM 100 bp DNA Ladder
Plus,Fermentas), in 1% agarose gel. 1 Biotin-(GA)12, 2 Biotin-(GT)12, 3 Biotin-(CT)12, 4 Biotin-
(AG)12, 5 Biotin-(TGT)9, 6 Biotin-(GTG)8, 7 Biotin-(GAG)8, 8 Biotin-(GCT)8, 9 Biotin-(TCT)10, 10
Biotin-(CGT)8, Biotin-(AGT)10, 10 Biotin-(TGA)10 11 Biotin-(TGTT)8, 12 Biotin-(GTAT)8

P TS T

LT T T

Figure 1C Electrophoretic profile showing amplified PCR products obtained from 14 oligonucleotide repeat

as probes in the size range of 400-1000 bp. M is 100 bp DNA ladder(Gene Ruler TM 100 bp DNA

Ladder Plus,Fermentas), in 1% agarose gel.

£ 1'1
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Figure 2 2A) PCR amplification of positive clones with M13 primers. 2B) Plasmid DNA of positive clones .
M1 is 100 bp DNA ladder, M2 is 1kb DNA ladder in 1% agarose gel.
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Tnswefdoumnudne freltsunsseenuunnsmes  wesildiundaelianauaunlslasdndenionns

Primer3 (http://www-genome.wi.mit.edu/cgi-bin/  Niikatesafalaiii 3 6aaa

primer /primer3_www.cgi) Tlwsimesanuau 101

A etinmaseuninindiunuiiueld

(Figure 3)
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Figure 3. Allele characteristics of Vanda orchid , 1) Khemkhaw , 2) Khemleung , 3) Sampoihangpla

4) Sampoidong 5) Sampoiluang with A) BIRDOV13 primer, B) BIRDOV28 primer, C) BIRDOV37

primer, D) BIRDOV41 primer in 3% metaphor gel.
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Table 1 Primer sequences and allele characteristics of 25 forward and reverse microsatellite markers isolated

from Vanda spp. using streptavidine-coated magnetic beads .

Forward primer sequence Reverse primer sequence m Allele No. of No. of
No. ID. size total
(5 —»3") (5— 3) (0 (bp aleles e
1 BIRDOV02 TAGCTGTTTCCTGGCAGCTC CGAACCGAACAGGCTTATGT 55 215 1-2 10
2 BIRDOV03 GCATCCAGCTGAAATCCTCT AGTTTACACGGTGTGCGTCA 50 204 1-2 6
3 BIRDOV05 CAAGCTTCGGATCAACCCTA GAGGTGCTTGGCATATTCGT 60 217 1 1
4 BIRDOV06 TAGCTGTTTCCTGGCAGCTC CGAACCGAACAGGCTTATGT 60 209 1-2 9
5 BIRDOVO7 TAGCTGTTTCCTGGCAGCTC CGAACCGAACAGGCTTATGT 60 219 1-2 10
6 BIRDOV08 AGAGTGTGGGGCAAGAGAGA CTTCGGATCCTCATCACACA 60 219 1-2 6
7 BIRDOV11 CGAAGAGATCCTCCTGTTGC TTTGTCCGGTCATTCAGTCA 60 215 2-3 8
8 BIRDOV13 TCGCCGAGCTTTAGGTAGAA TCATCACCTCCATCCTCCTC 60 211 1-2 7
9 BIRDOV15 CAGTCCAACCGAAGCTTTTC AGAAGGATTGGCATGTTTGC 60 209 2 6
10 BIRDOV16 CAGTCCAACCGAAGCTTTTC AGAAGGATTGGCATGTTTGC 60 198 1-2 6
1 BIRDOV20 TAGCTGTTTCCTGGCAGCTC CGAACCGAACAGGCTTATGT 60 225 1-2 5
12 BIRDOV22 CGTGCACGTCTTACACACCT TTACAACTTTCGCCCTCGAC 55 206 1-2 6
13 BIRDOV23 CCAAGCTTCGGATCATTTCT CCACCCCCTACACGACTATC 59 206 1-2 9
14 BIRDOV26 TAGCTGTTTCCTGGCAGCTC CGAACCGAACAGGCTTATGT 60 203 2 9
15 BIRDOV30 CTCATATGCAAGGGGGAGAA CCAAGCTTCGATCGTCTCTC 60 224 2-3 12
16 BIRDOV31 TAGCTGTTTCCTGGCAGCTC ACGAACCGAACAGGCTTATG 60 198 1-3 8
17 BIRDOV41 GAAAATGGGTCATTGGTTGG ATGTCCTTGGCTTCAAATGG 60 202 1-2 8
18 BIRDOV46 ACCCGCTTAGCTAGCACGTA TGTTTCCCTCTATCCGCTCA 60 191 1-2 5
19 BIRDOV49 AGCTTCGGATCAAGGTGCTA CACGGTCTCCTTTGTGAGTG 60 206 2-3 8
20 BIRDOV55 CTGCCCAGAATGAAGTGTGA  CAGCTGGATGGCAAATAATG 60 202 12 8
21 BIRDOV59 TGGAGGTGCTGGTGATATTG ACACAGGCATCTCCACACAC 60 197 2-3 10
22 BIRDOV61 GAGGGAGAGAGGGAGAAGGA  ACAAGAAACCTGCGTCGAAT 59 204 1-2 9
23  BIRDOV62  GATCGAAGCTTGGGTCTCT  GACACGAACCAGAGCAGACA 60 225  1-2 7
24 BIRDOV63 ATTCAACTTACCCCGTGTGC TAACACACGGACGGCAAATA 60 254 1-2 5
25 BIRDOV64 CCCCCAACTTCTACAACAGC GACCCCAAGCTTCGTAATCA 60 202 2-3 10




