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FofF BACRSF BT AP NE L AT EROELER -7 B st
BEF B RGL CAMBPLEFRFPELEL PR DM BFHERLIAYT
75 W o e A fE T PR A Y (F, 1987 5 Averyanow et al., 2003 ; Cribb, 1998) -
Pfitzer(1886)F L #-ih g ff (5 ks gy > Y- & & ﬁ“‘\ﬁi PALEEd E S TR
IRk e i g e PR G MM WL LT AT AR o AR AN
Karasawa and Saito (1982):#-11: fs ¥£§7 # = Parvisepalum > Brachypetalum ~ Polyantha -
Cochlopetalum ~ Sigmatopetalum ~ Paphiopedilum = 7 % > Cox & * (1997)% Cribb %
A (1997) R -1 fg ¥ 3 & % Parvisepalum ~ Brachypetalum ~ Paphiopedilum = T; % »
H ¢ > Paphiopedilum T; J§ & w4 5 5 1 & (sections) » Parvisepalum T i ¢ 45 7 Bk
A48 B OWIRD E R X WA B R SRR IS4 o Brachypetalum I R ¢ 3%
4 BhRAFE B3 H- I e ¢ AF I A IR DIFISR G SR PRI AR
o P2 WAk Gl o Paphiopedilum THE 0 & 360 BRA S VR s
% 5 i & (sections) > Paphiopedilum & & 3£ 14 B2 6> L 5353 %d chE S ~ H
oy BER R oAz 8(Y o & AR) 5 Barbata & E R ARk~ H 5 -
EF BT AR BAELRe EakETET ek B 3 BE 24
Pardalopetalum (4 1 & 2 #8) ~ Cochlopetalum (5 & J 2 #&) ~ Coryopetalum (11 B J 2
) FITETNRAGEHBRES od HEAVRETRAFLIIBATAR L EELR
ERPVARACIHERGEFTIRERPL FHL RA A Ak ¥ G A Ko
& R * K& pEFE 484 F B(PCR ; polymerase chain reaction) & & # 4 + &
iz (marker)ie (7 4 BB HRE 5 4 o ALY K 1T 3 ERA A S e # 461L B0g
5 A1 (RAPD) ~ # T 5 5|33 % 27 12(SRAP) ~ p @& 15 % (ITS) ~ f§ ¥ £ 47 /& 71
(SSR) % (Eiadthong et al., 1999 ; Liu and Cordes, 2004 ; Ranamukhaarachchi et al.,
2001): AFF S NG RBEABY S NE P S et NER GRS AL
B e sRprpk B L * (35,2005 5 32,2003 ; Wannakrairoj, 2005) » F]t 1 * 7
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1. £ 43 +7 % 2712 DNA(Random Amplified Polymorphic DNA ; RAPD)
RAPD B3t 1990 & B # 4] * 8~10 % 1% fa(bp) & 7 & & 2. £ #8513 & {7 PCR



AR il AT 2 3

FORo #mie 3 2 DNA # Boc+ § 74 % ¢ 7 242 & (Welsh and McClelland, 1990;
Williams ef al., 1990) - ¥ if * ** X 5L F] & 712 PCR 3 v (4 %, 2003 ; Chang ef al.,
2000 ; Choi et al., 2001 ; Fenwick and Ward, 2001 ; Kim et al., 2001) - RAPD 3t ji=§2 "
FEPE s ARME > BF MY T AL 2 DNA § A iES

£ R g BERUFRE R F o 3T & K04 F 4 #-RAPD 72 4 2 4 T DNA
AR ERATRIE - Bl F ol Ad 2 DNAEF L5 3 A5 - |2
T2 RAPD 43 fhibf MAL M2 S B T v 5 EASLEMLL o BB wR
CITES eyl =2 AR A R ¥ 7 H =4l* RAPD > S H A hfgrfai it
(4% %, 2005 ; Wannakrairoj, 2005) » % #-& £ 113 T_RAPD & 3+ {&ic & A/ & € 37k 3+
E-oPil3 o ALY IUFFECLULTDNA FE BT IFLRADATL R
B hd Sl L3 2 &3 %3z (markers) °

2. ) #4457 15 % (Internal Transcribed Spacer ; ITS)

3 fm e % 2. 1 4% DNA(rDNA ; ribosomal DNA) 7 — #4572 £ 47 14 28
FlpE o F BEAFE 2 AFEAZ A S A FIF I % (GS ; inter genic spacer)
¥ ~(16-18S)~ITS1 ~5.8 S~ITS2 ~ % =t H < (23-28 S) ~ IGS(®] 1) « ITS A 1% &
Ay pRsEET ¢ hmiEimdy FAY L 3ALE T2 R BRE 281
PERLATL BT SBEL R ML 242 iz4x(Devran ef al., 2002 ; Powers and
Sandall, 1988 ; Robberts et al., 2004 ; Tsai and Chou, 1999 ; Zillstra et al., 1995) - d 4
# A F]E (NCBI ; http://www.ncbi.nlmnih.gov) F 4L > @ 5 34 s fF ot 2 f2
18 S 2 ITS2 A FIR 7k s & o Flpt > d 18 S A FIE 7| A= (ET ITS1)2 ITS2 & #(3T
28 S) %P E - M3 FHTEFPCRF i #EF2 PCRAF 2R » 7 7 3417
ITST & ITS2 % & > & 2. A F] B 7| » #4527 UPGMA ¥ £ 4 7 (cluster analysis)
?Zé%«ﬁr%yféﬁf G GALR R H¥TE SR B ApAE o d 30 A DTS 2

FEFRE AR AR e H e L PIEA ] FI AT AR Y 7 2 4 DNA
EF R RAELABM o SR - R KRR F RFAAITS BAfEREE T
* SNP2CAPS 7 Az & #7142 > =118~ #H & = CAPS (cleaved amplified
polymorphic sequences)4 <+ t&3&(Thiel et al., 2004 ; Zhang and Stommel, 2001) - B
el ITS HME@F s fgh2 A2 2 ITS AAFHZ2 P &I F L H2
ITS % 7|*A4|f% % *» = (Cox et al., 1997 ; 3% %, 2005)

3. SRAP(Sequence-Related Amplified Polymorphism)
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SRAP #jiF¥2 RAPD #f17 » 35832 = %t PCR F g A #_ > RAPD £ 4% & # f &
#3513 :2F PCRF & #5% %% 2 & MM SRAP B £.4]* forward 2 reverse =
313 F PCRF o313 £ AR5 178 18 BYHM > FIPe B 7] 32 PR
4w & CCGG (forward 51+ )&% AATT (reverse 51 ) > FI g tg &2 2 Ppk 7 B &
£ 5 # i 4 F]2 ORFs (open reading frames)(Li and Quiros, 2001 : Ruiz, 2001) ° 3%
BATRE R PUE S e R LA FI AT R > LR N BRSBTS 7 ank o
B e & i IV #F Paphiopedilum % 2. SRAP 513 (34 %, 2005) » & & #
Fik- HREFHET T EREDNAE 2 K- B3 o A H g
4. AFLP(Amplified Fragment Length Polymorphism)

AFLP 5 ®ATIEF AL 3R I IN 22N I s RAF s S B2 § )
foo S RAPD R BMF T 4% > 2590 5 30 1F 5 &1 & - AFLP 7 PCR
Fss A#F T3 5 AT Rdg X o475 2 F 4 DNA BAIFRT » ¥ A2 R
% DNA % 4|17 #5% & 4% (Brugmans ef al., 2003 ; Ipek et al., 2003 ; Vos et al.,
1995)> e & 7=~ B Fo ¥ Pk =t F o AFLP Hjiva -@')’95‘? = ta. %7 %= DNA
fa*r 2 adapters #: & £% ; b. f#*7 DNA 7 L2 E# PR tF 5 c. 35 DNA 7 B2
T AL T 0 38 E (2005) LI-COR A $ L4 & @ B4 2 AFLP = 3% > fie & p & Pk 2
B k2 @&k 17iREE 5 B AFLP 513 » T355% - 3 AFLP 513+ 59+ & 4 20~50 B

>3

DNA 5 Ad o FIR B2t W i £ 175 W ff ST 2 A 8E2 »F pl1 & -

16-18S | ITSI 5.8S | ITSI1 |23-28S

ITS region
Bl 1. W fs fF 2 tDNA 54 8 5~3" 2 A & 1GS ~ 16~18S~1TS1 ~5.8S ~ ITS2 ~ 23~28S 2 1GS
% > 29 ITSI~ITS2 5 ITS %3 o
Fig. 1. The nuclear ribosomal DNA (rDNA) gene family is multigene family. In most eukaryotes,
the 5’ to 3’ organization of the gene family is an inter genic spacer (IGS), the gene 18S, an
ITS1, 5.8S, ITS2, 268, and intergenic spacer (IGS). ITS, located between the repeating
array of nuclear ITS1 and ITS2 ribosomal DNA genes.
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Summary: The polymerase chain reaction (PCR) is widely used in
genomic DNA analysis. More recently, DNA-based techniques have been
used successfully in DNA fingerprinting of plant genomes. These include
random amplified polymorphism DNA (RAPD), amplified fragment length
polymorphism (AFLP), internal transcribed spacer (ITS), sequence-related
amplified polymorphism (SRAP), simple sequence repeat polymorphism
(SSR) and a few others. RAPD procedures were first developed in 1990
using PCR to randomly amplify anonymous segments of nuclear DNA with
an identical pair of primers 8-10 bp in length. Because the primers are short
and relatively low annealing temperatures are used, the likelihood of
amplifying multiple products is great, with each product a different locus.
The nuclear ribosomal DNA (rDNA) gene family is multigene family. In
most eukaryotes, the 5’ to 3’ organization of the gene family is an external
transcribed spacer (ETS), the gene 18S, an ITSI1, 5.8S, ITS2, 28S, and
intergenic spacer (IGS). ITS, located between the repeating array of nuclear
18S and 28S ribosomal DNA genes, is a versatile genetic marker. The ITS
region does not encode any product, permitting it to evolve at a faster rate
than the ribosomal coding regions. The level of variation in this region makes
it suitable for detecting genetic variation among genus, species, and within
species. This results in variability in what they amplify, from genotype to
genotype, but also from one DNA sample to another. SRAP is a simple
marker technique aimed for the amplification of open reading frames (ORFs).
AFLP is a PCR-based multi-locus fingerprinting technique, which efficiently
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identifies DNA polymorphisms without prior information on the DNA
sequence of plants. The AFLP technique is based on the selective PCR
amplification of restriction fragments from a total digest of genomic DNA.
The technique involves three steps: (a) restriction of the DNA and ligation of
adapters, (b) selective amplification of restriction fragments, (c) gel analysis
of the amplified fragments. For Paphiopedilum, the molecular markers
should provided a high number polymorphisms per run when compared to
morphological characters.

Key words : Paphiopedilum, random amplified polymorphism DNA (RAPD),
amplified fragment length polymorphism (AFLP), internal transcribed spacer
(ITS).
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