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Genetic Analysis of Paphiopedilum myanmaricum
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Abstract: Paphiopedilum myanmaricum is a new species in subgenus Brachypetalum recently discovered
in 2017. Leaf and flower characters are very similar to Paphiopedilum josianae. This research applied RAPD
(random amplified polymorphic DNA) technique to compare P. myanmaricum with 10 other species in the same
subgenus. Thirty RAPD primers were screened, 7 of which were able to amplify clear polymorphic bands
with sizes ranging from 180 to 2000 bp. Similarity coefficients were calculated and dendrogram was
constructed by UPGMA using NTSYS (version 2.2). The results showed that 11 Paphiopedilum species
in subgenus Brachypetalum could be divided into 2 clusters of 4 subgroups with similarity coefficients
ranging from 0.400 to 0.850. Genetic variation was in accordance with flower characteristics of each species.
Some common flower characters, however, could be identified within each subgroup. Dendrogram analysis
revealed close relationship between Paphiopedilum concolor and P. concolor var. hennisianum with the highest
similarity coefficients of 0.850 and between P. myanmaricum and P. josianae with similarity coefficients of 0.663.
The RAPD results enable genetic assessment of P. myanmaricum among other species in subgenus
Brachypetalum. Chromosome study of P. myanmaricum by Feulgen squash method indicated a chromosome

number 2n = 26. This information can be applied for plant identification and breeding program.
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Figure 1. Flower and leaf characters of 11 Paphiopedilum species (subgenus Brachypetalum) in this study.

A) P. bellatulum, B) P. concolor, C) P. concolor var. hennisianum, D) P. concolor var. striatum,

E) P. leucochilum, F) P. josianae, G) P. myanmaricum, H) P. godeforyae, 1) P. x ang - thong,

J) P. niveum and K) P. thaianum
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WOU9IN 80 AL AUNALUFENI 180 T4 2,000 A 1% 1a w1z polymorphic band 11494 6 Insiua s
1@ L1 monomorphic band 1 Waw (1.25 %) LAy s 1L OPA10, OPF06, OPNO4, OPNO5, OPN10 LA ¥
polymorphic band 79 un U (98.75 %) lw s1u 8 §9 OPN16 (Table 1)

Figure 2. Genomic DNA fingerprint of 11 Paphiopedilum species generated by RAPD - PCR using OPN04
primer.1) P. bellatulum, 2) P. josianae, 3) P. myanmaricum, 4) P. concolor, 5) P. concolor var.
striatum, 6) P. concolor var. hennisianum, 7) P. leucochilum, 8) P. godeforyae, 9) P. x ang - thong,
10) P. niveum and 11) P. thaianum

Table 1. Nucleotide sequence of each primer, number of total bands, number of polymorphic bands and
number of monomorphic bands of 11 Paphiopedilum species

Primer Nucleotide Sequence Total Polymorphic Monomorphic Polymorphism
5->3 bands bands bands (%)
OPAQ2 TGCCGAGCTG 7 6 1 85.71
OPA10 GTGATCGCAG 13 13 0 100
OPFO06 GGGAATTCGG 14 14 0 100
OPNO4 GACCGACCCA 9 9 0 100
OPNO5 ACTGAACGCC 13 13 0 100
OPN10 ACAACTGGGG 8 8 0 100
OPN16 AAGCGACCTG 16 16 0 100
Total 80 79 1 -
Average 11.43 11.28 0.15 97.96
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Figure 3. Dendrogram of 11 Paphiopedilum species in subgenus Brachypetalum by UPGMA

Table 2. Similarity coefficient of 11 Paphiopedilum species in subgenus Brachypetalum

Species 1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11)
1) 1.000
2) 0.675 1.000
3) 0.613 0.663 1.000
4) 0.525 0.550 0.688 1.000
5) 0.588 0663 0.675 0.638 1.000
6) 0.525 0525 0.713 0.850 0.613 1.000
7) 0.588 0.588 0.675 0.588 0475 0.688 1.000
8) 0.625 0675 0.788 0.600 0513 0625 0.813 1.000
9) 0.538 0688 0.675 0.588 0525 0.613 0650 0.763 1.000
10) 0.700 0.525 0438 0400 0613 0425 0463 0450 0.513 1.000
11) 0.700 0600 0.613 0.550 0563 0.575 0638 0650 0.638 0.6253 1.000

1)= P. bellatulum, 2) = P. josianae, 3) = P. myanmaricum, 4) = P. concolor, 5) = P. concolor var. striatum, 6) = P. concolor var.

hennisianum, 7) = P. leucochilum, 8) = P. godeforyae, 9) = P. x ang-thong, 10) = P. niveum, 11) = P. thaianum

165



M5ATNEAT 37(2): 159 - 168 (2564)

efiansaunszudn P. josianae way P,
myanmaricum WU41 SanenzaenilndlAsary
doudnmnizlumdeuduauliainnsnanuunans
Wugld desruundazmainensiena wuan
sa9u3 2 aneviugiliiAdaiiaanuinilen 0,663
UATHARNUNUANAMNENAUS WUdD P. josianae
WAT P. myanmaricum gnuLanmA1aNgNetinetinLan
laafl P. josianae gnanliegngu 1.2 souny
P. concolor var. striatum wae P. myanmaricum
gnanliegngu 2.1 saNdy P. leucochilum, P.
godeforyae Wa% P. x ang - thong 48AAAAIN L
n13AnHIaa9 Chung et al. (2006) AANHIAIAY
UAINUAENIINUENITNIENT19NA0e 17891911
mquﬂ Paphiopedilum WaT&NA Phragmipedium
lneldinafinensieda danaannnisdnen nudn
n@”'m"l,ﬁ’imm”ﬁm?v%qmmrlammmﬁﬁLLuﬂ
aaNANNnulAD e INTALAULATADAAAD I
ANHULNI9FUFIY FaiudAsannisnldinaila
anfiefinaarinldlianuinuazanunsalideya

N193RA1 LN LAR TN 93 UUN AN AR U B 9999191
Wi 11 aneviugluanasien Brachypetalum 1§
urulasiuldnaaisaniuIzuneRaas

7R IUNTUASRIT T U R LA UNT
angWuglndaanluanates Brachypetalum
feelifidayanisAnsufaaiusiuaulaslulou
annnisAne1atuculasiulanluisaaseay
wniWaatnigaadatasininaldinaida
Feulgen squash WU P. myanmaricum Fauau
Taslulan 2n = 26 (Figure 4 ) aaAAARIALNNT
$1897U289 Cribb (1998) WUA1989LWIUIFNN
anuWugluanatas Brachypetalum 31491
TasTulan 2n = 26 WuLABAARALNIFAN 12D
Sanpote (2009) taAne1atruaulasiulanaeg
FRILNIUNT P bellatulum, P. leucochilum, P.
godeforyae Wa e P. x ang - thong Tua na ' el
Brachypetalum W17 $e41i11~31a 4 ANEWUEH
uaulasiulan 2n = 26

[

P —

Figure 4. Chromosome number of Paphiopedilum myanmaricum 2n = 26 at 1000 X magnification, scale bar
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