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m3ilszgnaniesranalauana SSR inannainnaldlianamiua
Tonunaralianaseamun’

Application of SSR Markers Developed from Vanda
for Paphiopedilum Orchids

o v v o d d
o3laniy 41321, YaySeusnil (e’ naznnesni glssen’

Aroonothai Sawwa!, Boonruanrat Ruangwised' and Hathairat Urairong!

unAnga: MeNmuIATasiNnalulanaTiia SSR (Simple Sequence Repeat) Tuitg fdunauigseann HAnldans
g9 wazldszazinanunu uanainiidalaidisanunisimmn lundosldianaseavinus (Paphiopedium) 3mg1lszass
a o zd ¥ o dl dl o v ¥ v o v Aa o o =
1e913dtasliiAramNnaluana SSR i nndeldanauaus (Vanda) Taadinddeimmnmalulad
Fnw nedEINanEes idszgnaldiundanlianasesinug neandnldanauazsrazioanlunnswmun
Insafianunauau 101 dae gniumaseuiundaeldanasesinuds 25 fete a1n 12 anewug e
FOATUTUNLNNG FBITUTTURBIATINEUTIULAY saaVinwTmARIRFunIzwiin seainuEmaenfanigln
3 = A o % a g g 3 al A = a o 3 = A
2UNUTBMABIATINTUNEN 209WINU3TRd8MeY seuVinUEmAeNLAugRIRAT saaVinuTABILszany
9 a A a 9 a A = = 9 a A 9 = A a a
209N UTINABIRILT sRWinUITINARILIAUATLT TeAiUTEIASIgRT LazTaaiuTmASL AR AN
wuddl 61 ganelnswef NanunsainBunnmdueldfamaiinidens antiudnidanlnsmasaiuwau 10 gans
Inswes NlFanenizLaumauesig (polymorphic) esn llAnEM1un AT udALEWe LaztinllAnEMANTaIn
nanugnesuaendnsldseavinuiasalyl
[J o s d‘ a I3 % & V% a
mdray: wesesneluanagiialulasuanmalad, ndagldsaavinuns

ABSTRACT: The development of Simple Sequence Repeat (SSR) markers in plants is complicated, high cost and
time consuming. Moreover, there’s no report about the SSR development in Lady’s slipper orchid (Paphiopedilum
orchid). The aim of this study was to use the Vanda’s developed SSR markers from Biotechnology Research
and Development Office, Department of Agriculture, for characterization of Paphiopedilum in a cost and time
effective way. The initial screenings of 101 primer pairs from Vanda were amplified to 25 samples from 12 varieties
of Paphiopedilum (Paph. godefroyae from Chumporn, Koh Nah-Dang, Koh Pa-Nak, Koh Kai, Koh Nok-Yoong
and ang-thong; Paph. concolor from Uttaradit, Prachuap Khiri Khan, Singkon, Saraburi, Udon Thani and Vietnam).
The results showed that 61 primer pairs gave positive amplified to Paphiopedilum DNA by PCR technique. Then,
10 polymorphic primer pairs were selected and the product sizes of the result fragments were analyzed. Furthermore,
the selected primers were being used for studying the genetic diversity of Paphiopedilum orchid.

Keywords: Microsatellite markers, Lady’s slipper orchid

" Anindduimwnmalulagdanin nantaniainwes 85 1.1 6.598R @.57yy7 A.yusil 12110

Biotechnology Research and Development Office, Department of Agriculture, 85 Moo 1, Thanyaburi, Rangsit,
Pathumthani. 12110.
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Tnals (g3und, 2552)
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o & a dl o U £
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RAD) waztinnananidanson 4 lulasans lumngaa
AULATTUNNWALUALBUA28LATEY QIAXcel Ad-
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N19ATARALEULEAL878 CTAB FaLlatann
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Figure 1. DNA samples of Paphiopedilum in 1% agarose gel. (lane M is DNA ladder 1kb)

. Paph. godefroyae from Chumporn No.1

10. Paph. godefroyae, Ang-thong No.1

19. Paph. concolor from Saraburi No.1

2. Paph. godefroyae from Chumporn No.2 11. Paph. godefroyae, Ang-thong No.2 20. Paph. concolor from Saraburi No.2

3. Paph. godefroyae from Chumporn No.3 12. Paph. godefroyae, Ang-thong No.3 21. Paph. concolor from Saraburi No.3

4. Paph. godefroyae from Koh Nah-Dang 13. Paph. concolor from Uttaradit No.1 22. Paph. concolor from Udon Thani No.1
5. Paph. godefroyae from Koh Pa-Nak No.1 14. Paph. concolor from Uttaradit No.2 23. Paph. concolor from Udon Thani No.2
6. Paph. godefroyae from Koh Pa-Nak No.2 15. Paph. concolor from Uttaradit No.3 24. Paph. concolor from Udon Thani No.3
7. Paph. godefroyae from Koh Kai No.1 16. Paph. concolor from Singkon No.1 25. Paph. concolor from Vietnam

8. Paph. godefroyae from Koh Kai No.2 17. Paph. concolor from Singkon No.2

9. Paph. godefroyae from Koh Nok-Yoong 18. Paph. concolor from Prachuap Khiri Khan

2. nmsAnRantnsINasEin SSR NWAILIAN
naagldanawsumanldiunaseldanasasi
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nneagaaulnsiNasiian SSR NWMUIANN
U £ U Z’/ o 1 o
ndngldanauaufieunnanuau 101 gare fiu
a v v v = 1 a'
Aaulendaeldsaainun? nudn a1y
Bunnmduelidiematiaidens 61 ganelnawes

T LaUALAWARILE 1-6 WO TINITAALDL
ABULDTUNAN LD LBNATIBINNIAINEN19E 11N 39N
Ufisenidensanuziudslimunzaniuglnawes
Y Vo @ A Aay A A
1w wriatinalafinnuipTesnang SSR NRsaadiie
o ] o :I/ =) Y o A &0 1
1 fnumie A Aslddm@antnamasdanuen 10 4
anel laun Vandbirdo_003, Vandbirdo_018, Vand-
birdo_040, Vandbirdo_042, Vandbirdo_068,
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Vandbirdo_080, Vandbirdo_084, Vandbirdo_094,
Vandbirdo_097
(Table 1) NULAPNANHDIZLOLALEULBLAEN 1 4O

waz Vandbirdo_098 ANHNAAL

vuaznlsaiaa 2 wasifus Figure 2 N3RS
LU LA TBLAPE NN SSR UULHTAARY
mlsatiuinlgenn vnildnduiwadneglugos 3 -
10 1wd azliduNTNeUTUAMNLANANY LANTT

WAKNERT 42 arTUNLAL 3 : (2557).

TufinuadaeLeies QlAxcel Advanced System
wanslififiudnwuzuoumduian19laluyn
Insef Tnadnenizinunduef90NananRT
a5 lALana uAsafufulnsnes Vand-
birdo_097 Figure 3 TiaitlnaiaTdnden|dian
azgniilfneandvigesfisasudifiednmaung
FudaudiSuesalyl

Table 1 Sequence of 10 SSR primer pairs selected from 101 primer pairs which developed from Vanda.

Allele size of

No. Primer Name Sequence of Forward 5-3’ Sequence of Reverse 5-3’ Tm (°C)
Vanda (bp)

1. Vandbirdo_003 TGCACTCCCCCTTAGGTGAT CGAGGCATTTTTGTCCTGGC 57 378
2. Vandbirdo_018 CGAGGTAGATGTGACGCAAA GCCTTAATCGACAGCTCCAG 55 217
3. Vandbirdo_040 CGGAGACCTGTGTTTTTGGT TCGAACGACCTTCAACAAGA 52 213
4. Vandbirdo_042 CGTGCACGTCTTACACACCT TTACAACTTTCGCCCTCGAC 53 206
5. Vandbirdo_068 TTCGGATCCTCCTTCGTAGA CTCGCACAACAGAACTTGGA 53 203
6. Vandbirdo_080 GTGCCACCCTCTTTTGTTGT ATCCCACGCAGAATCATTTC 52 197
7. Vandbirdo_084 AGGGCGTGCTGTAGGAGTAA CCCAAGCTTCGAATACCAAA 53 201
8. Vandbirdo_094 TCGAACCGTAGACCTTCTCG CCAAGCTTCGGATCAGGATA 53 221
9. Vandbirdo_097 GGCGCTTTCTCATAGCTCAC GCCTACATACCTCGCTCTGC 55 207
10. Vandbirdo_098 GGCGCTTTCTCATAGCTCAC GCTACATACCTCGCTCTGC 53 205

Vandbirdo_003

Vandbirdo_018

Vandbirdo_040

Vandbirdo_042

Vandbirdo_068

Vandbirdo_080

Vandbirdo_084

Vandbirdo_094
Vandbirdo_087

Vandbirdo_098

Figure 2 PCR products of 25 samples amplified with 10 SSR primer pairs (Table.1) in 2% agarose gel.
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Vandbirdo 097

Figure 3 PCR products amplified with Vandbirdo_097 primer analyzed by QIAxcel Advanced System.

3. n9AATITAUIATUAIuALEuLaAN
NANARNTAS

miﬁuﬁﬂmmmﬂ%m QIlAxcel Advanced
System gslnsimesie 10 A wanslidiuLou
mawasneldualdanansouenau nrestudoy
adueld Agladniaenglnswesunfinaannd
Waasfisaimud aauiu 4 ¢ 1éun Vandbirdo_018,
Vandbirdo_040, Vandbirdo_084 Lay Vand-
birdo_097 1A= LN ARLEIedeLAes ABI
PRISM™ 377 DNA Sequencer wuin 1t 4 glwsiias
LansTudauafwessuuulalylalnanay

wmnelslalng (Figure 4) fuhaula Ae lnawef
Vandbirdo_018 @A unaTLgauRfenLansng
wuulalulalnmlu Paph. godefroyae, Ang-thong
WAL Paph. concolor from Prachuap Khiri Khan An
252 LAY 222 1WA ANNEF LATLARTUAILAIEY
snauuuamalslaing’la Paph. concolor from Ut-
taradit A 241/278 Lua (Table 2) dwsulnsinas
Vandbirdo_040, Vandbirdo_084, llay Vand-
birdo_097 uansTudanuunlalylelng 202, 202
waz 209 wa wazwuuamalslalng 194/202,
198/202 waz 206/209 LA ATNAIAL

Table 2 The Size of target SSR fragments in Paphiopedilum.

Alleles size (bp)

No. Variaties of Paphiopedilum
M13Vandbirdo_018  M13Vandbirdo_ 040  M13Vandbirdo_ 084  M13Vandbirdo_ 097

1. Paph. godefroyae from Chumporn 278 194/202 202 206/209
2. Paph. godefroyae from Koh Nah-Dang 278 194/202 202 206/209
3. Paph. godefroyae from Koh Pa-Nak 278 194/202 202 206/209
4. Paph. godefroyae from Koh Kai 278 194/202 202 209
5. Paph. godefroyae from Koh Nok-Yoong * 202 198/202 209
6. Paph. godefroyae, Ang-thong 252 194/202 202 209
7. Paph. concolor from Uttaradit 241/278 202 202 206/209
8. Paph. concolor from Singkon 278 202 202 209
9. Paph. concolor from Prachuap Khiri Khan 222 * 198/202 209
10. Paph. concolor from Saraburi 278 202 198/202 209
11. Paph. concolor from Udon Thani 278 202 202 209
12. Paph. concolor from Vietnam 278 202 198/202 206/209

Remark: * is missing data.
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The picture of DNA fragments from ABI PRISM™ 377 DNA Sequencer, A. and B. showed

homozygote fragment of Vandbirdo_084 and Vandbirdo_097, C. and D. showed heterozygote

fragments of Vandbirdo_018 and Vandbirdo_040.
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