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A comparative study of different RAPD-PCR protocols for genetic diversity analysis of Doritis germplasm
Sureeporn Kate-ngam" and Padcharee Lakote'

Abstract

Random amplified polymorphic DNA (RAPD) is a simple, fast and cost effective method for assessing
genetic diversity of plant varieties. The reproducibility of the RAPD amplification was affected by several factors,
therefore causing misinterpretation. In this study, we analyzed the effect of changing the concentration of
magnesium chloride, template genomic DNA and Tag DNA polymerase with the objective of determining the
optimum concentration for standardization of RAPD technique for assessing genetic diversity of Doritis germplasm
in the North-east of Thailand. The optimized RAPD reaction was performed by varying the concentration of MgCl,
(2.0, 2.5 and 3.0 mM), DNA template (10 and 20 ng) and Taqg DNA polymerase (0.5, and 1.0 U) while fixing the
concentration of RAPD primer and dNTPs at the concentration of 0.6 uM and 200 uM respectively. Reproducible
amplification patterns with OPAO2 primer were obtained using 2.5 mM of MgCl,, 10 ng of template DNA and 1 U of
Tag DNA polymerase in 20 ul of the reaction. The optimized RAPD protocol was employed to select the suitable
RAPD primers for fingerprinting of Doritis germplasm. Out of 98 RAPD primers screening, 32 primers revealed
clear patterns of DNA amplifications and could be utilized as RAPD markers. These chosen primers will be useful
for determining genetic diversity of these Doritis germplasm.
Key words : RAPD, PCR optimization, Doritis orchid

Introduction

Random amplified polymorphic DNAs (RAPD) have been widely employed for DNA fingerprinting of crop
plants since it offers advantages in speed, technical simplicity and identification of polymorphisms. This technique
involves the amplification of random segments of genomic DNA by polymerase chain reaction (PCR), using short
single primers of arbitrary sequence (William et al., 1990). RAPD requires very small quantities of DNA, and no
cloning, sequencing or hybridization is necessary. For theses reasons, it has a distinct advantage over other
molecular techniques generally used for genomic characterization. However a common experienced with RAPD
analysis, is its poor reproducibility. Since the final product is derived from exponential ampilification of the
template DNA, minor differences in amplification efficiencies can result in large differences in the overall product
patterns and yield. It is therefore essential to optimize the PCR to obtain reproducible and interpretable results.

The PCR condition for RAPD analysis can be optimized by varying the components in PCR reaction
such as concentrations of DNA template, Mgz* ions, deoxynucleotide triphosphates, primers and thermostable
DNA polymerase. All these factors can influence PCR amplifications. In this study we aimed to develop a reliable
RAPD fingerprinting method for genetic diversity assessment of Doritis (Doritis pulcherrima) germplasm. The
concentrations of critical components in PCR reaction including DNA templates, MgCl, and Tag DNA polymerase
were optimized to obtain reproducible DNA amplification. The optimized RAPD-PCR was performed to select

RAPD primers suitable for Doritis fingerprinting in order to evaluate genetic diversity of Doritis germplasm.

! Faculty of Agriculture, Ubon Ratchathani University, Warinchamrap, Ubon Ratchathani. 34190
* Corresponding author. E-mail: sureeporn.k@ubu.ac.th
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Materials and Methods
Plant materials
Doritis germplasm used in this study were collected from different natural habitats in Mukdahan and
Ubon Ratchathani provinces. Plants were raised in greenhouse at Faculty of Agriculture, Ubon Ratchathani
University.

DNA extraction and RAPD-PCR optimization

Total genomic DNA was extracted from young actively growing leaves of Doritis genotypes using the
modified protocol of Dellaporta method (Dellaporta et.al.,1983), which is described by Ziegenhagen et. al. (1993).
The procedure was also modified by adding high concentration of NaCl to remove polysaccharides. The phenol-
chloroform extraction and ethanol precipitation of DNA were also included to ensure the purity of DNA.

The primer OPAO2 was used to optimize the RAPD-PCR of Doritis germplasm. The amplification was
performed in a final volume of 20 pl containing 1X PCR buffer (Promega), 200 mM of each dNTPs (Promega), and
0.6 uM of primer with different concentrations of DNA templates (10 and 20 ng), MgCl, (2.0, 2.5, and 3.0 mM) and
Taqg DNA polymerase (0.5 and 1.0 U) (Fermentus) in order to determine the optimal concentration for PCR
reaction. The reactions were carried out in a thermal cycler (Perkin Elmer 9700) according to following
amplification profile of initial denaturation at 94°C for five min, followed by 40 cycles of one min at 94°C, one min at
36°C and two min of 72°C. The reaction was further extended at 72°C for 10 min.

Amplification products were separated in 1.2 % agarose gel stained with ethidium bromide in TBE buffer
for 2 hours at 80 Volts. Subsequently, gels were visualized on UV light in Gel documentation. DNA fragment sizes
were estimated by comparison with standard DNA marker, 1 kb DNA ladder (Promega).

RAPD analysis and primer selection

The optimized RAPD-PCR reaction was used for RAPD primer screening. Four Doritis genotypes
belonging to D. pulcherrima (MDM no.5 and MDM no.14) and D. pulcherrima var. buyssoniana (MDD no.3 and
MDD no.13) collected from Mukdahan province were randomly selected for primer screening using 98 primers
from the Operon kit series (Operon Technologies, Germany). The primers that gave reproducible and scorable
amplifications and generated polymorphic patterns were selected and preliminary validated for RAPD
fingerprinting of 15 Doritis germplasm.

Results and Discussion
Optimization of RAPD-PCR reaction

The alterations in different parameters tested had varied degrees of influence on the RAPD amplification
pattens and its reproducibility. The concentration of the tested parameters including of template DNA (10 and 20
ng), MgCl2 (2.0, 2.5, 3.0 mM), and Tag DNA polymerase (0.5 and 1.0 U) were selected based on clear and
scorable DNA bands produced. The optimum reaction mixture which gave best amplification pattern was
obtained using 10 ng of DNA template, 2.5 mM of MgCl, and 1.0 U of Tag DNA polymerase. A higher or lower
concentration resulted in either sub-optimal or complete lack of PCR amplifications.

An efficient and robust protocol for RAPD analysis should be reasonably resistant to variations in template
concentrations. For most species of plants, good results have been achieved using 10 to 100 ng of template DNA.
High amount of DNA usually inhibit amplification due to competition of the primers for the template DNA (Micheli
etal., 1994). Consequently, several quantities of DNA template should be tested not only to ensure a large
number of bands but also to verify the optimized conditions for PCR.

Magnesium is an essential component of PCR reactions and affects the quality of RAPD profiles obtained

(Munthaly et al., 1992). It is served as co-factor of the Tag polymerase enzyme and known to affect primer
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annealing and template denaturation, enzyme activity and fidelity and the formation of primer-dimer artefacts
(Saiki, 1988). Generally, increasing amounts of Mg2+ will result in the accumulation of non-specific amplification
products, although insufficient Mg2+ will reduce the yield (Williams et al., 1993). The use of > | mM MgCl, has
been reported to be generally necessary for good levels of DNA ampilification in bacterial and plant DNAs
(Bassam et al., 1992). Typically MgCl, concentrations range from 1-8 mM in most RAPD analyses reported in the
literature. In the present study we have found that the 3.0 mM of MgCl, was suitable to amplify Doritis DNA.

Taq is the most frequently used polymerase in RAPD-PCR. In the present study, Tag polymerase
performed satisfactorily in shorter amplicon formation, but produced very few bands over 5,000 bp fragments.
This is in agreement with previous reports pointing that Taq polymerase rapidly becomes inefficient as the length
of the target exceeds 5-6 kb (Barnes, 1994). Moreover, the quantity of Tag DNA polymerase also affects
reproducibility of RAPD pattern. The intensity of bands increases correspondingly with increasing Tag DNA
polymerase up to 2 U. After this concentration, the amplification profile is not affected by the enzyme
concentration. In the present study, 1 U of Tag DNA polymerase is sufficient to generate clear and reproducible
DNA amplification profile.

Primer selection and survey

The suitability of the RAPD technique to detect DNA polymorphisms among Doritis germplasm was
determined using the optimized RAPD-PCR. Ninety-eight 10-base oligonucleotide primers from Operon kits were
initially screened against four Doritis genotypes. The RAPD primers yielding distinctive DNA patterns were
selected and could be used as RAPD markers to fingerprints the Doritis germplasm. Out of ninety-eight Operon
primers checked, 66 did not produce polymorphic bands or did not amplify clear products. The 32 primers which
revealed good and reproducible polymorphic bands were chosen and used to further identify and detect genetic
variation of Doritis germplasm in the Northeast of Thailand.

Figure 1 Agarose gel electrophoresis of DNA fragments obtained from RAPD primer screening of four Doritis
genotypes using RAPD primers: OPC15, OPC19, OPU10, OPU16 and OPAO4. (M = 1kb DNA ladder, 1 =
MDD no.3,2 = MDD no.13, 3 =MDM no.5, 4 = MDM no.14).

Preliminary RAPD fingerprint of Doritis germplasm

We have shown here preliminary RAPD fingerprint of 15 Doritis germplasm collected from the natural
habitats in Mukdahan and Ubon Ratchathani provinces OPA02 (Figure 2). This primer showed distinctive and
satisfactory amplification patterns. The polymorphic DNA fragments among these genotypes were scored as
RAPD markers. Therefore, the 32 selected RAPD primers from this study will be useful to produce RAPD markers
for further genetic diversity assessment in Doritis germplasm from the Northeast of Thailand.
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Figure 2 RAPD fingerprints of 15 Doritis germplasm from the Northeast of Thailand using primer OPA 02. M = 1 kb
DNA ladder, 1 = MDD no.3, 2 = MDD n0.13, 3 = MDM no.5, 4 = MDM no.14, 5 = NK no.3, 6 = NK no.4, 7 = PR no.15,
8 = PAAN0.6,9 = PT no.1, 10 = MVP no.39, 11 = PR no.8, 12 = PA no.11, 13 = MVP no.27, 14 = NK no.1, 15 = MDD
no.7

Summary

The reproducibility of RAPD amplification is known to be highly influenced by experimental conditions
(Wolff et al., 1993), but there is usually a "window" through which reproducible results can be obtained. Here we
have identified such a "window" for reproducible RAPD amplifications for Doritis sp. The standard reaction
developed included 10 ng of DNA extracted using a SDS-based protocol, 2.5 mM MgCl,, 0.6 uM primer, 200 mM
of each dNTPs and 1.0 U of Tag DNA polymerase per 20 ul of PCR reaction. This powerful approach to detect
polymorphism will provide a rapid molecular tool for various applications related to the molecular genetics studies
of Doritis germplasm.
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Analysis of Genetic Diversity of Daeng Ubon Orchids (Doritis pulcherrima var. Buyssoniana)
using Randomly Amplified Polymorphic DNA (RAPD) Markers

#3ns inAnu" uRLHTYs alang’
Sureeporn Kate-ngam' and Padcharee Lakote'

Abstract

Random amplified polymorphic DNA {RAPD) was used to estimate genetic diversity among 14 Daeng
Ubon orchigs (Doritis pulcherrima var. Buyssoniana), collected from different growing regions in Ubon
Ratchathani Province. QOut of 110 RAPD prnmers screened. 26 primers revealing clear patierns of DNA
amplification were selected for further analysis, which yielded a toial of 199 pclymorphic RAPD markers. Dice’s
similarity coefficients for pair-wise comparisons ranged from 0.55 to 0.82, with the average of 0.76. A dendrogram
constructed an the basis of the unweighted pair group method with arithmetic average {UPGMA) clearly grouped
12 of 14 Daeng Ubon germplasm into two clusters. The major cluster consisted of nine Daeng Ubon genotypes
which can be classified into four sub-clusters whereas the other comprised of three Daeng Ubon genotypes. The
first three principal component anzalysis {(PCA} accounted for 56 % of the total variation of the estimated genetic
similarity. A high cophenetic values (r= 0.84} was found between the RAPD data matrix and cophenetic matrix,
indicating a good fit of this performed cluster analysis. Our results suggested that genetic diversity patterns of
Daeng Ubon germplasm in this study was less diverse.

Keywords: Doritis pulcherrima var. Buyssoniana, genetic civersity, RAPD markers
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" Faculty of Agrouitars, Ubon Ratchathant Universty, Ubon Ratchathzni, Thatand 34190
* Cormespond:ng author surgeparn kuabu.ac ih
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A

ndnaliumigua (Dontis pulcherrima var. Buyssonana) dundetliluanalnie (Dontis) TAowinai.
ﬁ’:wuwmnﬂurﬂndwmuﬂu{é‘u" luanaisaaiu naumenia asuaennan wupnsstuanF dleslulondiudn
fnenriunaulareindroldaiistine Dastumuniusesnmuindenlén fusenuisadun TUtnueenuan
{F¥N, 2517) uma_uM"mLﬂu";ﬁﬂ?:ﬂhi‘iuwm’-a'ﬁﬂquawﬁmﬁ dleesinnuAtnusInuaI8IeIRnen weiuaen
Fnwardunarliuindunaniianluswinguasesiil useguaiing: AoRufiensiinuneeriuseniduavile
sedszmAlye TansswutBuanannmianeulfroania wu Swmdeguasesiil uszdnuedriauondfiensngwiu
Tnowusnuiie Toeduludaluse (soi, 2517) wasguailunds sulfudiedifnunnlunmndunouiiugifends
nasullgnuaniugld wisdfudgadug. nuanmmvwnummmnammﬁLﬂumimm sunlsfipndoys

-

UW‘uIﬁ NITTRLNAIY L"Jd.ﬂ\‘ﬂl}ﬁﬂwluuﬂ"li‘ﬁf'l]!'l']'?ﬂk'!f‘ﬂ'u ﬁ\ﬂd. 'wm'_l ﬁaﬂ'ﬂﬁd'l"lﬂ'iﬁﬁﬂulﬂﬂf NEIATIRNRINURL

»

X
W’NWUﬁ_n??H‘B‘EQﬂﬂ’)U’h& L‘.ﬂéﬁ_‘URV?LﬂL’TQU 79U L‘!ﬂWLﬁﬁ??N“l’!ﬂﬁ ﬂ’)ﬂ?;Uﬁﬂ‘ﬂﬁ'Tu WIS Lﬂ?ﬁwl‘AN’!UiN mqaa’mawa

gunsaluaz3gng

nmn‘bul.mﬂusw lumsAneisuau 14 mwu mu“mﬂm ramw?a'm"\ﬂ TudavipquatsTi Ao a1usy
NK souzsnatnawaty vy 8.4uein s1usfu Cm Fparnanatid ¢, 1eauin e Buss (ersdu iy Ik unsnuadu
a1ndn Uszmaana) anesu PK 1fLTIusaNa1n 2.0t uasatesiu DB WiLsuMNsIn f.1edln 8. ﬁ?‘uﬁ?

nsafeAifwes nnasuliuagualitis 2% CTAB with phenol-chloroform (Sue et.al.. 1997) snvuim RN
Buuiduwelaodivetrenfiens Ineldlduesuiuy 10 ng, MgCl, 3 mM. Tag DNA polymerase 1U. 1x PCR
buffer dNTPs 200 pM uae Iwsuef 0.6 uM Tl5unas 20 pl Ina'ld PCR profile Fait A 94°C U 4w At
TdunIunsfiNyS NI mALE L 45 581 7 94°C W 1 UIW 36°C UM 1 WIT was 72°C w2 wifi gaviudliy
gruunil 72°C w10 wii lanlfeflaialnswed anuau 110 nsuied amiudennnwe e Suedeisy
Fu2u 26 Tnsined wnadea oA due1eanain Biunigus

ﬁuﬁﬂiﬁ;‘m‘rmunuﬁLﬁumﬁumm’mmnﬁw {Polymorphic bands) 18anasulfuesguadiuiu 14 anweu
LU pinary data Iandwvuednydnenl 17 As nasdsnguoudiduwe usz *0" o lllsnpuoumidwe Jwzieaw
warnuaEmaNugnisuganllsunsuaeuNawed NTSYS version 2.2 {Rohif. 2004} Tnufuanerdutssninng
Wwilaures Dice {Dice's Similarity coefficient) {Dice. 1945) mn&uﬁ"ﬁuﬂm%w”~v|m'rﬂmnan (Cluster analysis)
fau2% Unweighted pair group method based on arithmetic average (UPGMA) LY\ﬂﬂT’N Oendrogram R'lmn.
BuAsLdiISSUMEn (Principal component analysis) mﬂﬂﬂ%ﬂugJumm.wuuuﬂnmﬁ?u‘hﬁﬂ UATFINRABLAINN
udreensdenguinunisiiazIzIien cophenetic correlation (r} TaunirufFunifivuszwing genetic similarity
matrix ﬁ?ﬂum:"ﬁ'ﬂnfiuua:ﬂ"l cophenetic value matrix

HALRSIRITOI

mMeARRanIngNafuATN19AFIIAIEN U ALEULE (Primer screening and RAPD fingerprinting)
RANNATFANsaIe~TiefiA Insesanuau 110 hsimed wudn Sifeq 26 nawed Aanwisnliunufiguiednisu
Insinpfivaniailesidus GC content 60-70 % S nsmeiFana s RS veendsu liunsguai 1§

v

AnErAse A9k 14 anpdu 16 RAPD marker 47%51 199 markers

AMNlNATANIINUENTTH (Genetic similarity)
- v - Somn - - L} -~ k L d *
snnariIsia s indTavTe A uduiuiniaiugnisnraananeliueiquasin RAPD markers AUtk
- » '
199 markers 133184 Dice WU31 AVENUTEANE AT BUNINRUENITN HAAIUR 0.55 - 0.82 (F19797 1)
H 1 i = - -
fAeAL Ty 0.76 Teusiufiu CM11 uszRInfu CM13  Aites nmatuf agecin 8.8Tuss aumiiou
' . » *

NIaRUENEININTIAR (0.82) TolsaemnuiuiiAnr s dugwivaniaiufe TulFeaun digpduiee SRIRINIAD
arufu NK7 fistusauuisin ot lug) e ummin fus1ofu CM12 (0.77) €U 1UF% NKO LAy CM8
A uANTUSY U NITHF TR (0.56) TRIRINIAB AIUFW CM17 Ust DBE fisousinain ndewslin (0.58)
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Table 1 Similarity matrix from 14 Daeng Ubon germplasm generated from Dice’s estimate of simitarity

NK& NK7? NK8 CM3 CM8 CM11 CM32 CM13 CM16 CMi7 PK4 PKB DBt DBS
NK& 1.00
NK7 075 100
NKa 059 €60 1.00
CM3 073 072 059 1.0C
CM8 062 €65 055 067 100
CM11 070 €69 083 076 062 1.00
CM12 073 C.Fr 057 070 065 077 1.0G
CM13 074 C©68 083 071 081 082 Q.71 1.60
CMi6 070 070 083 073 063 0.76 Q.7¢ 0.74 1.00
CM17 068 068 081 0869 062 0.7C 0.70 C.69 075 1.00
PK4 069 C.72 059 074 0862 0.3 0.73 C.68 0.74 0.68 1.00
PKE 0¥ C7S 0BT 01 072 092 0.72 C.&r 0.73 0.65 0.68 1.0C
DBS 0.70 063 060 067 0865 069 0.69 c.ea 0.64 0.58 0er 075 1.00
0B8 068 G711 062 06f 080 068 0.70 C.70 0.1 0.64 074 075 068 1.00

m‘:‘i‘anq’un’uﬁ'uqnﬁu {Cluster and principal component analyses)
NITAANGRNINUSNITNAILTE UPGMA (UPGMA cluster analysis) 2zandauliiusiguasnns Dice's similarity
index AMNNTASANENYINUNssU e 2 ngu (cluster) sieuamalu Figure 1 NExA 1 (Cluster 1) Ha:3n A7u71 9 AuAY
. . o (
utieaanidu 4 ngutier Ae ngudee® 1 Usznausion 3 awsu 1Fun NK6. NK7 uaz CM12 Tauanus NK6 ratu
Indamneviugnesuiuausi: NK7 gy CM12 s 0.75 usy 0.73 INATAY nNeui 2 # 2 aesu Uszneudin
awFu CM3 kay PK4 TpudiAdudsefindarumilounnanugnessinindy 0.74 neueeudi 3 § 2 anusu Ussneusding
: x x .. - o L
a1uFu CM11 LAz CM13 Yeaaaradulidaonuin@Tan eRusnssuniniign (0.82) uas nautan® 4 3 2 &1ufu
Usznausaogiui CM16 uay CM17 tapdA nmlaun WANENTsNMiaL 0.75 dsungui 2 (Cluster 1) daxnin
3 anedu Wun anusu PKS, DB6 way DBB tauatufu PK8 dactumilauntawugnssuiu DB6 uar DBE ik As
vt . ; = ; { & A
0.75 s nn1shiAT e wudindeufussguastuiiu NK9 uax CM8  Tdatunsodmdngulnls doiiassaiusiui
fanulnatanawugnssuiauiigs (0.55)
nisdrnguneRugnaaniagld RAPD markers linasasndaatunisduuninelddnuasnidngwine
wiu sUsnely Aeen uazfvesdineen iusy aanniriAszvidasundn (Princioal component analysis: PCA) wuii
s “a v b - - . "oy Tk T
ATNATINTIATN PCA urnaiunsnaiuieeufuulsiavuarenislsrdiuaenanvlaun i oiugnesn s 56 iwlefidus
a ' - . - -1 ) 3 . x a o
nisspnanlagldArasmmdauniaiugnsuiilen cophenetic correlation 44 (r = 0.84) uaninnIdenguUsiaAN
y we & IR ; o
wanzanuazdefeld wasinniidueiatuassliviivdindrelfunsguaisinidnefiasiuusinuaiunng
Wugnrsneglurzauliunaniioraudresin aeapdeaiuauiduses Wong and Sun (1999} AiRnEIAINNANYATL
1923152915989 Goodyera procera (Orchidaceae) Rt Li ef af. (2002) fAnunly Paphiopedium micranthum it
R . y 5w -
allozyme ugz RAPD markers lpuariuvainuaitradtszainsndreiimlsngrewtisriniueadunaiisamnain
) . : 4 . L, = ot
nrewanntlulsEaIng (inbreeding) UATATE NsLLILLNTEIRNMAUALGN (habitat fragmentation) Tasngnisalil
- j’ o b 3 L 11 lﬂf 1 . 2 L ¥ i . o t 3 <
a1aiinturiundar Wluslidtunlé uwandarlifinandeuvanuaienaiugnsmuaewt1enn
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NK6

NK7

cM12
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I PK4

CMT1
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CM13

| CM16
CMm17

PK8

Cm8

NK9

0.60 0.68 0.75 0.82 0.80

Dice’s Similarity Coefficient

Figure 1 Dendrogram of Daeng Ubon (D. puicherrima var. Buyssonana) germplasm in Unon Ratchathani

province based on Dice’s similarity index

aql
nas NN aAnEusasliiufaaudn RAPD markers aninrornunliflunisdiiunareiuguazdangu
navugnrantasndcnilunsgualdadradussininm Inawuds ndneldumapuaiivinn@nsniinanunainuane
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ar - 0 v s £ 9 [ -: ® F 2 3 o < - v I
n1aRugnesaluna et reut 1A dayaugnrsniansoin 1l sslomllunndengnsumensdivl jafug
kS ¥ 3
nanvlfumsguasiely

naAnssulseniA

ATUNIIANL AYLAINIUUTER LUK UAY M Anendoauasias1il Uszsnd 2551 sWalasenasia
2822

LANATA19DY

el gen. 2517, nnavnzlgnndoulluan-nunefenrealszmalve. Trefasiamunsfind. ngam. 866 wiih
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Assessment of genetic relationships of Doritis pulcherrima germplasm using AFLP technique

f3ns inpan”
Sureeporn Kate-ngamv

Abstract

The aim of this study was to determine genetic relationships of 13 Doritis pulcherrima germplasm
collected from Sirindhorn (Chong Mek) and Pho Sai districts, Ubon Ratchathani province using amplified
fragment length polymorphism (AFLP) technique. A total of 121 AFLP markers were generated from 6
primers pairs of EcoRI+3 and Msel+3 selective nucleotides and scored as binary data. Genetic similarity
between genotypes based on Dice’s coefficient was in the range of 0.37 to 0.96 with an average of 0.54.
These similarity coefficients were utilized to construct a dendrogram using the unweighted pair group
method with arithmetic average (UPGMA). The D. pulcherrima genotypes were clearly separated into two
clusters. The major cluster comprised of 8 Doritis genotypes from Pho Sai district whereas the other
consisted of 5 Doritis genotypes from Chong Mek, Sirindhorn district. The UPGMA clustering pattern
corresponded well with geographical origin of these genotypes. The first three principal component analysis
(PCA) accounted for 55.43% of the total variation of the estimated genetic similarity. Cophenetic correlation
coefficient between similarity matrix and cophenetic matrix was relatively high (r= 0.92), indicating a
goodness of fit of this dendrogram. Our results indicated that genetic relationship pattern of Doritis

pulcherrima germplasm in the present study was moderately low.

Key words: Doritis pulcherrima, genetic relationships, AFLP markers

UNANED

f;’[ﬂqﬂi:mﬁmmmiﬁnmﬂg’qﬁtﬁﬂﬂ3:L:‘4umwﬁuﬁuﬁmqﬁu§nssmmnﬁqﬂlﬁﬁﬁe (Doritis
pulcherrima ) Tfiusausananne®@uss (edin) uazdunelndlns dminguasasiil 41uau 13 aresu
e lfinaliaeianuaai mnmm?wamaﬁuw’ﬁLﬁummmnﬁqalﬁﬁﬁﬁmlﬂwnum’ EcoRI+3 and Msel+3
AU 6 7 wudngansaai eI aelenuaa LAV eAY 121 e Teiufindeyawuuluwns (1=
ﬂs'm{]t,mum'aum way 0 = lddsnguaudiduie) uwﬂumamwuﬂawmmnmwlumqamqmmwum
FutlszBnsAnamileumewugnssusaeitaes Dice wud fiAndaus 037 #9096 TaedAnaaewint 0.54
mnuummszJiwﬁwﬁﬂfa'mmu'ﬂumfmnqutmtﬂmﬁ unweighted pair group method with arithmetic average
(UPGMA) ansnsadangundagliinisidnmlfaeangs Thengulngjsynaudaandasliiednuiu 8 aedu
ansunelnglng daungadnilse naudandaeldisindeduan 5 aresu andasdin s1nediuss nsdangu
a8l UPGMA 'Lwaa'ﬂmﬁamnunauﬂsmnmanmﬂlumwwmmnwmmﬁfﬂmqnu Auasanfiléannnis
Siasziiladeudnarunisfine fusnanunsaesuneasu il saanresnisusufiuaansmiieunns
Wugnssnld 55.43  iefidust Ardutlszansaes cophenetic  correlation §EN4NN similarity  matrix A
cophenetic matrix qAge (r = 0.92) Lmmfmmifamnmnuummmmvammn HAANNNTANHLARS L HLTAWIN
nma‘lumqwxmmqm'mmnmw;m@guaswmuummﬁuwuﬁmawuﬁqnﬁuﬂ@umam

3 s }'9 vy a o 5 o dl -
md’mzy: ﬂﬂ’JEI‘LNNW]\‘I, mwﬁuwuﬁmqwuqnﬁ‘u, LATAIUNNELBLA WL AN

! ATUZINEAIANART NUNANENAEQUATITENT B, 213UENL . QUATITETE 34190
: Faculty of Agriculture, UbonRatchathani University, Warinchamrap, UbonRatchathani. 34190
* Corresponding author: sureeporn.k@ubu.ac.th
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AN
v % v a - - v a o val A a P | A dda  dee _a
ﬂﬂ')ﬂluﬂﬂﬂu'ﬂﬂ (Doritis) 458 neInannu Lflunmﬂ'luwwumuwumu “?’ﬂu’ﬂﬂﬂuﬂﬂﬂu‘ﬂ?ﬂ’]mqmua“
' v

Mg lunenziueenideaviierestsamalnenundeliuanaiiundnszareey 2 aevug dun i

'
Y a

r ) " . . < .
(Doritis pulcherrima) Wae WAIAUA (Doritis pulcherrima var. buyssoniana) (auAN®, 2535) Tneaenugineas

q
v

= -3 - d’l - o 1'% o Il d. 5d
fawmeenidn  nauReBwaznauaenglUFuMAY  Hanuuainuateresdnenuar@nuiniign  wAs AU
: 4 y l & ' T
wnadnaseyiiulagn feuulastulen 2n = 38 daaunfaelinuiieshiidnanmliuniaduneusinugine
a v v o ) A e o vl o ok a @ Ky o aa
nasndonldgnuaniuglud  viedfudgeiuglifidneeisan  laesnansondaduliilssiunszananiiawe
o o ] F [l v (53 aa o/ o yal o ﬁl z
ninim damandu mantualug laaendenisaiiedseansluisaefsnisdnti il wiulasiulesinea
uaz/vFaNsaFgnuannteluuasssana atndlsfmudayasuiugnssuaaandogliiihiedelaiingg
Anmddeannew Auludngusrasdeanisidenisliiedsafiunnuduiusmetugnssuaasndae e
susanNugnssnaIndmdnguas s ilae 1 dinaliaienueai

aunsniuazdEnng

ndaeldfiae AldlunmsAnmatua 13 aredu Wumumuansessnelusminguansiil Ae e
Fu MV Lazane#y CMO (3aa7nanatiin) a1n mdeadin 8 Fuss 414U 5 a108u was a1edu MVP an o.0na
Ing 419w 8 6

Msafiamueanndelsi#i3e143% 2%CTAB with phenol-chioroform (Sue et al., 1997) waza¥1eane
Rumsuelaewmeliaeieiueafin1uisees Vos et al. (1995) lnasnalufinfisuedeidulaisinaninig EcoRl
wae Msel LL@:L?ﬁ’élwi'aﬁ'm EcoRl Was Msel adapters {oeld T4 ligase 'i’m‘lfuﬁﬁ DNA fragments mwnv‘u
BunumiBwen Cascade amplification 1ol preselective waz selective amplification 14 lnwswef Ecorl+A/
Msel+C Uae EcoRI+3/Msel+3 mugnf a1niiti PCR product ldusnaussidwelaeldinaiia denaturing
polyacrylamide gel electrophoresis uazfianutiunszanfaeia silver staining

ﬁuﬁnim&aLmuﬁl,ﬁum?ﬁmmmmuLmnsms:ud'mﬁo'afjmmu binary data (1= UsnJuauAiBue uay

0 =livsnguavmiBue) Jeszdanuduiuinisiugnssusoatsunsy NTSYS version 2.2 (Rohlf, 2004)
AauAAuLlsAvaAnumiieusas Dice (Dice, 1945) fennﬁuﬁﬁagamnwﬁmndué’%ﬁ%‘ unweighted pair
group method based on arithmetic average Weaks dendrogram AAsziiladenan (principal component
analysis) Lﬁﬂﬂ?ﬂﬁa@ugﬂLLUUﬂowucTuuﬂwaﬁ‘[u'lwﬂ WAZALATIZIAN cophenetic correlation coefficient (r)
Lﬁ'ﬂEmqaaummuﬂuéw'ﬂemﬁmmﬁu

HAURYASNSDL

'
vy a

aeAnmeeWuaaneeInaae 185199 (AFLP fingerprinting of D. purcherrima)

anmsaieaefiarieienueailundaeliiindeduan 13 anedu Tneldlnswes Ecori+3 and Msel+3
A7 6 A WU irteamnuiaenueafinedu 121 wisswsng (enmed 1) lnlnsuef E-AAGM-CAG il
polymorphic rate §34m (40%) wag nsies E-AAG/M-CTT Hpn polymorphic rate E’i’lqm (23.8 %)

Table 1 List of AFLP primers used to access genetic relationships of D. purcherrima

Primer combinations Total no. of No. of Polymorphic rate
amplification products  polymorphic bands

E-AAG / M-CAG 70 28 40
E-AAG / M-CTC 80 22 27.50
E-ACC / M-CAG 70 17 2429
E-AAG / M-CTT 67 16 23.80
E-AAC / M-CTA 67 22 32.84
E-ACG | M-CTG 60 16 26.67

Total 414 121 35.02
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mvmfuwuﬁwwwugnrmﬂmnmﬂ’lumw (Genetic relationships among D. purcherrima)

mnmsﬂmuumwmmﬁuwuﬁmawuﬁnssmmnmeﬂumqammﬁ’nm Dice wuin  Anduilssdna
AN NI INUENITH umﬂﬂlumemm 0.37 - 0.96 (3797 2) waziimedewintu 054 Taeanesin
MVP19 uaz MVP24 a1n 2. Tnaing nmwﬁuwuﬁmawuﬁnssumnmrvw (0.96) $29A9NNAR ABF MVP2 LAz
aned MVP43 (0.70) a1n 2. B InsdwRenii douanedu MV1 a1n 5. deasin 9. F3uss uaz MVP2 a1n a.
i lng fanuduiusmeiugnasuiieniige (0.37) sesasunie s MV3 waz MVP2 (0.40) Fafiufetinen
ann mdeadinuay 9. Wa lns sudnsu

Table 2 Similarity matrix from 13 D. pulcherrima germplasm generated from Dice’s estimate of similarity.

1 2 3 4 5 6 7 8 9 10 11 12 13
1. MV1 1 [

2.MV3 063 1

3.MV4 062 066 1

4.MV6 056 054 067 1

5.CM9 046 051 053 053 1

6.MVP2 037 040 045 041 043 1

7MVP17 054 056 054 047 056 061 1

8MVP19 051 050 050 054 045 064 064 1

9MVP24 055 052 054 055 048 0.66 066 096 1

10.MVP26 047 047 046 048 046 069 060 061 063 1

11.MVP27 044 043 040 052 050 061 065 061 063 064 1

12MVP42 046 049 046 048 053 068 065 058 060 057 059 1
13MVP43 045 050 046 048 046 070 063 062 064 066 063 067 1

MFIANGNNINWLGNITNIBINAE 14339 (Cluster and principal component analyses among D. purcherrima)

naspngumeiugnasaasndaldfinisainsn Dice's similarity index Kqe3 UPGMA (UPGMA cluster
analysis) #131309ANGNNINUENISHLH 2 ngu (Figure 1) nanlugy (Cluster 1) Hasn@n 8 anesiu flundaelsl
Isiifususaumnann o, Wdlnsioue #2ungudn (Cluster 1) Han1@n auau 5 anesiu Usenausian
nfneldifiieann mdeadn efBuss Taeanadu cMo ﬁ%@mmnmqﬁmhimmmmnn@uﬁunﬁwiﬁﬁﬁﬁ
Wussussesaniuiigenans  laeenadulilidanediu oMo dudlundeeldiidefianandszmeaanads
gathwfuinaeg  medangumeiugnesulaeldirfessneiaievuend Winaaanadasiunguilsyinsaas
ndne iR A efunannuasen Aesnei (geographical origin)

AINNN5IATIEITIAAaNAN (principal component analysis) WU91 ANKAINTBITAIBNANANNNIT1TADST
u,inmmm@%msJmmBTuLLﬂsvyTwummmiﬁa‘mﬁumwmﬁ@uwﬁaﬁuﬁnﬁulﬁgeﬁq 55.43 wefidud Taw
Tadevaniivile aes uava AMNN3NRELNEANNENULsTRINs ST uA MR BN R g NeTHLE  31.41
14.43 4a¥ 9.59 wlafiaus MuaIAL mﬁmn@'uimlﬁﬂ'ﬁﬂfmumﬁ'aumaﬁuﬁ,nswﬁﬁﬁhﬁuﬂsxaw‘é cophenetic
correlation g9 (r = 0.92) unvINISANAxIAsIMINTANEINUAzdeTeld naanmsANEuaRsliuin
néaeliAsiiususuan 8. Fuss (deadin) uas o, Wilns dminquasasnil FAudNRusIINUgNeTN
agjlusziuLhunansfsreudnasin Imﬂmmmuwﬂi‘w'N'wuﬁnssm'aanmﬂlmnamqwﬂmngu 21audlung
\esnannsnaunelullszanns  (nbreeding)  wazide mmmuﬂnmmmwwwﬂan (habitat
fragmentation) (Aizen and Feinsinger 1994; Li et al., 2002; Wong and Sun,1999) “Nﬂ%ﬂmnmqﬁuwmw
fdyinliRnAnuiuuimaiugnssuuadsaansznusialassaiamaiugnssuaasndoeliianadtslumea
Azdueenideaniierading
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Dics's Similarity Coe fiicient
Figure 1 Dendrogram of D. pulcherrima germplasm, collected from Sirindhorn (Chong Mek) and Pho Sai
districts in Ubon Ratchathani Province, based on Dice’s similarity index
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A comparative study of different RAPD-PCR protocols for genetic diversity analysis of Doritis germplasm
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Abstract

D1 s a simple,

ty of the RAPD amp

o
Ha LA

swon was affected by several factors, therelore causn

ration of shlonde, emp

the effect ©

gng e conc

iy, we analyze

PA

genomic DNA and Tag DNA polymerase with

+ior stancardization

the olective of determiring the oplimum cC

RAPD techniue for ass y of Dontis germpiasm in the No 3. The optimized RAP

1) and 20 ng} and T2
& uM
mM of MgCl,, 10 ng

ang 301!

N

~ang the concentration of MgCL 2.6, 2.
¥ X3 p

ertration of

Sand toUnw 310n 0F RAPD pomer and dNTPs at the

200 UM respectvely. Reprock ification pattemns with OPAGS primer were oblaned
: DNA and 1 U of ]

table RAPD pnmers for ingerpnnting of Donis germplasm, Out of 98 RAPD primers

i 20 Ul of the re

em ion. The optimized R/ GCob wias employed 10 s8

71 DNA polymerase

73

NG, 32 prmers e

S5 Rt e R R o & e i Theoyein -
r patierns of DNA amplifications and coud be utiized as RAPD markers. These will be useful §

s8N0 PAM

determinng genelic drersity of these exotic Dontis germpaasim.

Keywords: RAPD, PCR apumization, Dorilis orchid

dha f‘"’%vﬂi‘e 3 LS SN VS I TR NI i‘ié;?’if‘:‘&ﬁ%’ PR

%
“r “ Fa o

e i b s *
uw:s“stw;;;bs;_; W e

5 e o mi
9055 uALiA T A LNeL SALONTUNENTENRY Ry fivanutad ?_IV;." ARG

prsAReL TanUsrRafTeIIE My Wiidew RAPD profocol szl unsssdiuannamainuanemiavigs

FASumessTusenEuvise ssne ng

et wpdaudshanen 3 fouls WWurd et

' s'i" § Lo iy ‘w
HELERMIN{ ?Q WS LU § %

Tac; DNA polymerase 05§

. P
RS r_u}o »&w‘w"ifqﬁc’\ ATLNAEL ANN

wm-““ 5858 4
1 whetai VT e

: 3 B s
Wianad-Aalag\Envaued OPAC2 funnsassiuldxnsed

" PIEs ¢ W 3 b £ | P [
e ..»:!ﬂm.,m/“: 2 HAR A Fiduwefuiuy 10 wunii ey Tag DNA polymerase 1 4U® USRS

o U R e

“
ih

ci‘s

E
GUR nBReL e aue 98 ng HETHRLLRYA I

w4 i
naaRuRRS e [ srdiuanamsnnuaemis wuﬁi 2!

F
Tl

piusenEean Seranismve ne

R R ]
WEEIE

Tl




OF-16

MsRTIziAMIMAINURIENITusnssaranaltiunigualaeiaiasmineluananisiain
Analysis of Genetic Diversity of Daeng Ubon Orchids (Doritis pulcherrima Var. Buyssoniana)
using Randomly Amplified Polymorphic DNA (RAPD) Markers
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Sureeporn Kate-ngam  and Padcharee Lakot

Abstract

Random amplified polymorphic DNA (RAPD) was used to estimate genetic diversity among 14 Daeng Ul
orchids (Dontis pulcherrima var. Buyssoniana), collected from different growing regions in Ubon Ratchathani Province,

Out of 110 RAPD primers screened, 26 primers revealing clear patterns of DNA amplification were selected for

analysis, which yielded a total of 188 polymorphic RAPD markers. Dice's similarity coefficients for pairw
comparisons ranged from 0.55 to 0.82, with the average of 0.76. A dendrogram construcled on the basis of
unweighted pair group method with anthmelic average (UPGMA] clearly grouped 12 of 14 Daeng Uton germpla

into two clusters. The major cluster consisted of nine Daeng Ubon genotypes which can be classified int

enotyp & four sul

clusters whereas the other comprised of three Daeng Ubon genotypes. The first three principal componerntt analys
{(PCA} accounted for 56 % of the {otal variation of the estimated ge

alic simiarity, A high cophenetic vahies (

was found between the RAPD data matrix and cophenetic matrix, indicating a g

ad fit of this perfo
analysis. Our resulls suggesied that genetic diversity pattems of Daeng Ubon germplasm in this study was les
diverse.

Key words: Doritis puicherrima var. buyssoniana, genetic diversity, RAPD markers
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Assessment of genetic relationships of Doritis pulcherrima germplasm using AFLP technique
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Abstract

The aim of this study was to determine genetic relationships of 13 Doritis pulcherrima germplasm
collected from Sirindhorn (Chong Mek) and Pho Sai districts, Ubon Ratchathani province using amplified
fragment length polymorphism (AFLP) technique. A total of 121 AFLP markers were generated from 6
primers pairs of EcoRi+3 and Msel+3 selective nucleotides and scored as binary data. Genetic similarity
between .genotypes based on Dice's coefficient was in the range of 0.37 to 0.96 with an average of 0.54.
These similarity coefficients were utilized to construct a dendrogram using the unweighted pair group method
with arithmetic average (UPGMA). The D. pulchenma genotypes were Clearly separated into two clusters.
The major cluster comprised of 8 Doritis genotypes from Pho Sai district whereas the other consisted of 5
Doritis genotypes from Chong Mek, Sirindhorn district. The UPGMA clustering pattemn corresponded well with
geographical ongin of these genotypes. The first three principal component analysis (PCA) accounted for
55% of the total variation of the estimated genetic similarity. Cophenetic correlation coefficient between
similarity matrix and cophenetic matrix was relatively high (r= 0.92}, indicating a goodness of fit of this
dendrogram. Qur results indicated that genetic relationship pattern of Dorilis pulcherrima germplasm in the
present study was moderately low.
Key words: Doritis pulcherrima, genetic relationships, AFLP markers
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A Comparatwe Study of Different RAPD-PCR Protocols for"'
Genetic Diversity Analysis of Doritis Germplasm

Sureeporn Kate-ngam®* and Padcharee Lakore

Faculty of Agriculture. Ubon Ratchathani Univ
*Corresponchng author (75

Abstract —

Random amplified polymorphic DNA (RAPD) is a simple, fast and cost effective
method for assessing genetic diversity of plant varieties. The reproducibility of the RAPD
amplification was affected by several factors, therefore causing misinterpretation. In this
study, we analyzed the effect of changing the concentration of magnesium chloride,
template genomic DNA and 7ag DNA polymerase with the objective of determining the
optimum concentration for standardization of RAPD technique for assessing genetic
diversity of Doritis germplasm in the North-east of Thailand. The optimized RAPD
reaction was performed by varying the concentration of MgCl, (2.0, 2.5 and 3.0 mM), DNA
template (10 and 20 ng) and 7ag DNA polymerase (0.5, and 1.0 U) while fixing the
concentration of RAPD primer and dNTPs at the concentration of 0.6 uM and 200 uM
respectively. Reproducible amplification patterns with OPA02 primer were obtained using
2.5 mM of MgCl,, 10 ng of template DNA and 1 U of 7aqg DNA polymerase in 20 ul of the
reaction. The optimized RAPD protocol was employed to select the suitable RAPD primers
for fingerprinting of Doritis germplasm. Out of 98 RAPD primers screening, 32 primers
revealed clear patterns of DNA amplifications and could be utilized as RAPD markers.
These chosen primers will be useful for determining genetic diversity of the Doritis
germplasm.

Key words: RAPD, PCR optimization, Doritis orchid

Introduction I

Random amplified polymorphic DNAs (RAPD) have been widely employed for DNA
fingerprinting of crop plants since it offers advantages in speed. technical simplicity and
identification of polymorphisms. This technique involves the amplification of random
segments of genomic DNA by PCR, using short single primers of arbitrary sequence
(William et al., 1990). RAPD requires very small quantities of DNA. and no cloning,
sequencing or hybridization is necessary. For these reasons, it has a distinct advantages
over other molecular techniques generally used for genomic characterization.

However a common experienced with
RAPD analysis is its poor reproducibility. It is
therefore essential to optimize the PCR to
obtain reproducible and interpretable results.

In this study we aimed to develop a
reliable RAPD fingerprinting method for
genetic  diversity assessment of Doritis
(Doritis  pulcherrima) ~ germplasm.  The
concentration of critical components in PCR
reaction was optimized to obtain reproducible
DNA amplification. Screening of RAPD
primers suitable for Doritis fingerprinting was
performed using the optimized RAPD-PCR.

Materials and Methods
Plant materials

Doritis (Doritis  pulcherrima)
germplasm used in this study were
collected from different natural
habitats in Mukdahan and Ubon
Ratchathani provinces. Plants were
raised in the greenhouse at Faculty of
Agriculture,  Ubon  Ratchathani
University

DNA extraction and RAPD-PCR optimization

Total genomic DNA was extracted from young actively growing leaves of Dorifis genotypes using
the protocol, originated from Dellaporta er.al. (1993), which is described by Ziegenhagen e. al. (1993)
The procedure was also modified by adding high concentration of NaCl to remove polysaccharides. The
phenol-chloroform extraction and ethanol precipitation of DNA were also included to ensure the purity
of DNA.

The primer OPA02 was used to optimize the RAPD-PCR of Doritis germplasm.  The
amplification was performed in a final volume of 20 pl containing 1X PCR buffer (Promega). 200 mM
of each dNTPs (Promega), and 0.6 uM of primer with different ions of DNA templ: (10
and 20 ng), MgCl, (20 2.5, and 3.0 mM) and 7ag DNA polvmerase (0.5 and 1.0 U) (Fermentus) in
order to d ine the optimal ion for PCR The ions were carried out in a
thermal cycler (Perkin Elmer 9700) according to following umphﬁmmn profile of initial denaturation
a1 94°C for five min, followed by 40 cycles of one min at 94°C, one min at 36°C and two min of 72°C
The ion was further ded at 72°C for 10 min.

Amplification products were separated in 1.2 % agarose gel stained with ethidium bromide in TBE
buffer for 2 hours at 80 Volts. Subsequently, gels were visualized on UV light in Gel documentation
DNA fragment sizes were estimated by < ison with standard DNA marker, 1 kb DNA ladder

RAPD analysis and primer selection i e B N VRS T i T TR )
The optimized RAPD-PCR reaction was used for RAPD primer screening  Four Doritis
genotypes belonging to 1. pulcherrima (MDM no.5 and MDM no.14) and D. pulcherrima var.
buyssoniana (MDD no.3 and MDD no.13) collected from Mukdahan province were randomly selected
for primer screening using 98 primers from the Operon kit series (Operon Technologies. Germany). The
primers that gave reproducible and scorable amplifications and generated the most polymorphic patterns
were selected and preliminary validated for RAPD fing of 15 Doritis germplasm

FECPOPH,

sity. Warinchamrap. Ubon Ratchathani 34190

ihie ac

Results and Discussion N
Optimization of RAPD-PCR reaction

The alterations in different parameters tested had vary degrees of influence on the
RAPD amplification patterns and its reproducibility. The concentration of the tested
parameters including of template DNA (10 and 20 ng). MgCl, (2.0, 2.5, 3.0 mM). and Taq
DNA polymerase (0.5 and 1.0 U) were selected based on clear and scorable DNA bands
produced. The optimum reaction mixture which gave best amplification pattemn was obtained
using 10 ng of DNA template, 2.5 mM of MgCl,and 1.0 U of 7ag DNA polymerase. A
higher or lower concentration of those parameters resulted in either sub-optimal or complete
lack of PCR amplifications.

An efficient and robust protocol for RAPD analysis should be reasonably resistant to variations in
template concentrations. High amount of DNA usually inhibit amplification due to competition of the
primers for the template DNA (Micheli eral., 1994). C ly, several q ies of DNA
template should be tested not only to ensure a large number of bands but also to verify the optimized
conditions for PCR

Magnesium is an ial of PCR 1 and affects the quality of RAPD profiles
obtained. Generally, increasing amounts of Mg?* will result in the accumulation of non-specific
amplification products, although insufficient Mg?* will reduce the yield. Typically MgCl, concentrations
range from 1-8 mM in most RAPD analyses reported in the literature.

Taq is the most frequently used polymerase in RAPD-PCR. The quantity of 7ag DNA polymerase
also affects reproducibility of RAPD pattern. The intensity of bands increases correspondingly with
increasing Tag DNA polymerase up to 2 U. After this concentration, the amplification profile is not
affected by the enzyme concentration

Primer selection and survey I

The suitability of the RAPD technique to detect DNA polymorphisms among Doritis
germplasm was determined using the optimized RAPD-PCR. Ninety-eight 10-base
oligonucleotide primers from Operon kits were initially screened against four Doritis genotypes
The RAPD primers yielding distinctive DNA patterns were selected and could be used as RAPD
markers to fingerprints the Doritis germplasm (Figure 1)

[V

Out of ninety-eight Operon
primers checked. 66 did not produce
polymorphic bands or did not
amplify clear products. Therefore,
the 32 primers which produced
good and reproducible polymorphic
bands were chosen and used to
further identify and detect genetic
vanation of Doritis germplasm in
the Northeast of Thailand

M 123412 341284123 41234

Figure 1 Agarose gel of DNA fi
obtained from RAPD pnmer screening of four Doritis genoty pes
using five RAPD pnmers. OPCI3. OPC19. OPU10. OPUI6 and
OPAM4. (M = Ikb DNA ladder. | = MDD3. 2 = MDDI3. 3 =
MDM;5, 4 = MDM14)

Preliminary RAPD fingerprint of Doritis germplasm I

We have shown here preliminary RAPD fingerprint of 15 Doritis germplasm collected
from the natural habitats in Mukdahan and Ubon Ratchathani provinces using pnimer OPA02
(Figure 2). This primer showed distinctive and satisfactory amplification patterns. The
polymorphic DNA fragments among these genotypes were scored as RAPD markers. Therefore,
the 32 selected RAPD primers from this study will be useful to produce RAPD markers for
further determining genetic diversity in Doritis germplasm from the Northeast of Thailand

M 12 3 45678 9101112131415

Figure 2 RAPD fingerpnints of 15 Doritis
(D. pulcherrima) germplasm from Mukdahan
and UbonRatchathani Provinces using pnmer

OPA02 (5-TGCCGAGCTG-3"). M = | kb
DNA ladder. 1 = MDD no3. 2 = MDD no.13.
3=MDMno5. 4 =MDMno I4.5=NK no 3.

6 =NK nod. 7 = PR no 15. 8 = PAA no 6.
9 =PI nol. 10 = MVP no39. 11 = PR no %
12=PAno.11,13=MVPno27. 14 =NK no |
15=MDDno.7

Summary I

The reproducibility of RAPD amplification is known to be highly influenced by
experimental conditions (Wolff er al., 1993), but there is usually a "window" through which
reproducible results can be obtained (Williams er al., 1993) Here we have identified such a
"window" for reproducible RAPD amplifications for Doritis pulcherrima. The standard reaction
developed included 10 ng of DNA extracted using a SDS-based protocol. 2.5 mM MgCl,. 0.6
uM primer. 200 mM of each dNTPs and 1.0 U of 7ag DNA polymerase per 20 ul of PCR
reaction. This powerful approach to detect polymorphism will provide a rapid molecular tool for
various applications related to the molecular genetics studies of Doritis germplasm

Acknowledgement I
This research was financially supported by a grant from Ubon Ratchathani University.

References ik TV S T

Dellaporta et. al. 1983. A plant DNA mimpreparation Version 11 Plant Mol Rep. 1. 19-21
Micheli et al 1994 Reproducible DNA fingerprnt with the random amplified polymorphic DNA (RAPD) method. Nuclaic Acids Res
Williams et al 1990 DNA polvmorphisms amplificd by arbtrary primers are useful as genetic markers. Nucleic Acids Res 8 (22) 65310535
Williams et al 1993 Genetic analysis using random amplificd polymorphic DNA markers Methods in Enzymology. 218 704-741

Wolll et al 1993 Opuimizing the gencration of random amplified polvmorphic DNAs in Chrysanthemum. Theor Appl Genet 86 1033-1037
Zicgenhagen et. al. 1993. A procedurc for mini-preparations of genomic DNA from noodles of silver fir (Abies alba ) plant Mol Biol Rep. 11 117-121

22:1921-1922

Faculty of Agronitpre, Ubon Ratfiatfiont University A
T ——

137



mmat%csa\:mﬁcu,w.gaemﬁumagme
(ebspLuupis Smewu?:e\o\aﬁb
mw.wN Y roLLALY E»Q,.nﬁ .
0107 SSTUENOD THUNLTNILLYOR TUNOLLEN, 6 IH1
6 nw:. me\.aa:i\\hge\mﬁaﬁhgﬁﬁ
. Py, :@

.55.
nsg\gscmcewﬁﬁmﬁhﬁﬂa»Su:&ﬁiamﬁa\agaﬁﬁ\:s rogs
ﬁ»&ﬁmﬁﬁ.ﬁ»* N:&Eﬁg ai.c_zsa\;mbsaﬁ
! ﬁ.&a@msﬁtgaﬁa%&%

. nma:ﬁ&c»«.zmwmﬁh‘sw.u&:m&a

i/ +=5N
Wi
LGin, L

—

138



VY

n151)52UANUANNEUNUS M INIENS 5UYBINAIE 13D
lagldmaiineevlieai

. oy I*
aINng NI

L ALINNS

*Corresponding author (

AT e e

A8 (Doritis  pulcherrima) — Whundaliinuaniuaunsousaiuii

SunidiagAuouiuming wunszewegina i luninas Jueendsamiovealszmeing

dnwuzvouhide:  aenduwnadn nduidos
uazndvaeng lildunds Tnnumanna
vosdaonuazihnumian  duiivg
@n wigiAuTad

duTns TuTem 2n = 38

3 - A oo
imadunda e sindoonmluns
.1 . 1o Ao 4 A o tly
dluweniiupiugiondandaeliganmu
W R v W OEE
oug I wiedSudgwiug ffianuais igdu
» o - v rer
Yoyadnniugnainuond i 3ed i
mifnuIsmniou

o

¢ a v
797!]1]130’31’71/0307170[] EC e e T
Hiolszdiuanuduiuimaiugnisureando il dfus s uiugarsunnimia
quaiwmillasldmaiineievuead

QUnIaiNaZTENTT  E——

MITIUTINED I

o. il 8 mody
(MVPL MVPIT, MVPI9, MVP24,
MVP2, MVP2], MVP42, MVP4Y)

. Yousln 0. Fusy & mokn
MVEMV3, MV4, MV 6, CM9

p 4 - ¢ -t
nrsas nawAsrioorean

& nuadaddueniandnTih31455 204CTAB with phenol-chioroform (Suc et al.. 1997)
& afunwfividibue TasmainmorinaiawiTves Vos eral. (1995)
TDHawlaidadums EcoRlung Msel 1az¥ouRaR0 EcoRl 0z Msel adapiers 1619 T4 ligase
I ligated DNA fragments uuﬁtl?mwﬁné‘mﬂmm Cascade amplification
= Preselective amplification WIWstwns EcoR1+ A7 Msel+C:
" Selective amplification 1 W3 RT1AE EcoRl 3/ Msel 13

T per product Tiluonvimadue TaolHimniin denaturing polyacrylamide gel electrophoresis nazfon

WHUNTZANAIOTT silver staining

a ¢ o v ¢ )
MSUATIHANNANWHENNIHUENTT T
& ufindoyauouaBueiunainuiana 1 (polymorphic bands) 10U binary dats
Wimnzinnm i i maiugni A Tlnn sy NTSY'S version 2.2 (Rohif, 2004)

= Aemdnlizinian wmiiouves Dice (Dice, 1945)

waiboyan nmilsun1aiugnasmnms ianquA 7 unweighted pair group method based on

4
arithmetic average (UPGMA) woadn dendrogram
% Vi
MW AATIEH (principal

analysis) tfioas varouzdim nufunlsve 3 1 Ind

22 £NT13HA1 cophenetic carrelation coctTicient (r) INBAT VNI IMIIUAWAINTS FARGY

AnAnssut/sznn
Aol Wiunsmiveuenanliznaiuin uninnduguas s e 2552

01561957

Dice. LR, 1945, Measures of the smount of scologic association between species, Fcology 26: 207-302,

Robif. .3, 2004, NTSYS pe numerical isonomy and muluivariste snelysis sysiens. Version 2.2, Excler Software. Seisuket, Now York,

‘Sue, P.. LG Bailey md BR Beum. 1997, Modification of a CTAB DN A protoca! for plants contaiming high polysaccharide

 and polyphenol component. Plant Mol. Biol, Rept. 15 (1) 815

Vow P, R. Hgers. M. Blocker, M. Reijans, 1. vin de Lee. M. Homes., A. Frijiers, J.Por, ). Peleman, M. Kuiper, M. Zabemu. 1995, AFLI
: ingon : ; . _

a3 WM TINNAsELAT I 8. 115U 9. QUATIFEIN 34190

i sureeporn kiibubu.cac.th

. -
HanN3Ivg #
P - » vy o
owAsrioerioaivoind iGN
Tsnd EcoR1=3 and Msel-3 910w 6 o adiawfuimierhaaivoand w1 didnnimo 13
a1y TRAFLP marker $1070 121 markess 013390 1) Tanlmawind E-AAGM-CAG Wid1 polymorhic
raie QINA (40%) vaz Iwiniod F-AAGM-CTT i) polymaorphic rate ﬁmn (23.8 %)

Table I List of AFLP primers used to access genetic relationships of D. purcherrima

Frimer combinations Total nu. of amplification  No.of pohmorphic  Pelymorphic rate

products bands

M-CAG n n

M-CTC 30 2

E-ACL - MACAL W 2

j¢ M- o7 3

E-AAC MUTA 67 a2
E-ACG MCTG 60 i6 26.67
Total dis 21 3502

v o ¥ ” P R AR
ANUAUAUSNIIUENT 7"‘"040177!111”” N

mdulszandanumionmaiugnisuees Dice TAWNWA 037 -0.96 (A15190 2) Ansdo - 0.54
awd MVPI9 iz MVP24 910 8. Twd s ianuduiusmatugnssunaiina 0.96) nazmiedu Mvi
in A gnuiin o #3uss uaz MYP2 9 0. Twd s Grnudasiuimetugssudaeia ©.37

Table 2 ¢

1300 mdcherima gemplasin genetated fresn Dice s estonare of simitanty

o8 1

a6 o

ose 0% 2T 1

st ox cm oEy

$3 o4 & TH se 1

25 05 0% 047 0& @1

o& 05 O 05 245 08

086 CE) om 086 242 08

SNT 04T 04 Cas Dot TSP

T 043 o& oS2 B& o
1284P32 066 09 0% 048 OSI Tea
VAP 046 IS0 04 D48 04 73

vy o

o 1 < v
NIIDANGUN NN NENTINVBING Jll’&lill Pr

| I
|

" Chuxner 17
!"" %2
i
wEL
wEn Cluster {
.............. —

e = w e 5 =
Dice 2 Simibrly Cos fcwat
Figure 1 Dead miplasm. coflecied tfron: Sizindiorr (Choaw Mok and $he N

distuets b L on PHee s simtlatizy indeg

arsdangumiatugnssuvoand w1539 n1 Dic's similarity index Ta0199% UPGMA wnTo
Sandgumiaiugnssu’ld 2 ngu (Figure 1) nquit 1 Grndn 8 wiedu dundie i ddidusns

in . Ind s drunqui 2 Saurdn s miodu dundwldfiden avoudn o #3uss msdanduma

WugnssuTavldinionnnmoeviuean Binaaeandoaiunguilszsinsveandao! fhidumnumas
oAy (geographical origin)
Hasu0l8donan (principal component analysis) BLWIITABTUS NETODTINBANLNY
wlmimpaveamaizdivanwmiloumaiugnaiu Idgada 55.43 %
M39ANGUIINT cophenetic correlati
- oA
wnunzlinnuninFoinga

19
coeflicient (r ) = 0.92 HAAIIM |7\1nnquﬁ§ﬂ'z (IR ERTE T

a3nan13 300 I

wanuAnmandlsz@niames AFLP marker lunmlizdivamuduiusmaiugnisuves

afawliii emedmen adaoliiiuswen 08 (eudin) uar olnilns fmda
quasei  Baneduiusmatugnssuluszdmhunarndedouined | feyannuwamnuaioni
3 o £ ” 2 -
vugnrauiigwmoh s lomidudoyadiowdulummndengreuseand o WS aRons vl
v ¢ > Yy A - i 3
Yugu eyinindoliin i lumnas fuee ssmeing sl

A
Facrdty of Agrecutture, ton Rarcratian uQemry

139









