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Abstract: Single-strand conformation polymorphism (SSCP) analysis of MD and JWB phytopalsma isolates
which amplified PCR products using the R16F2n/R2 phytoplamsa universal primer pair were compared for
variations of their nucleotide sequence. The MD and TWB phytoplasmas were clearly distinct each of the band
patterns from about 1.2 kb PCR products. To clearly distinct of close SSCP band patterns, the MD and JWB
phytoplasma PCR products were mixed and performed to detect their polymorphism. The SSCP band patterns
show all of bands of MD and JWB on single lane and easily distinct their each band patterns. The PCR-SSCP
analysis was possible to detect of 1.2 kb nucleotide sequence and near close band patterns were easily distinct
by mixing two samples.
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= ot 19679 AE-2] Doiol] &]sled B 9 Wel HFoF olgle] Hxletd 7o o3 AE 2 §
o] Al BuR A ARz oA o] EZeks AAA7} LA o] FofA AL QLo 168 rRNA A
S WA 2A so|EZEAnle] ofs) WA S 510l gk RFLP 9 97|14 ol o3k fA3A 494
o2 WA Hrh Sl R 19713 B I B 072 @ TR AR Fub B
o7 golEZganyl BT EJ oM (Chang ef al, 3 7 Slo|EZEanlrte] &8 oloH, vl uFElAt
1971) U B 9 o5V BIAEH 53 o FHE ME OE FA8AE BohE 5 2001, A 5
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A TH(Orita ef al, 1989, 5} 5 2002b
= 2003). SSCPH < single-stranded moleculesl] 1]
goi7|do] = et s dsDNAE denaturation
#A ssDNAR AFA 7| o]50] d7IMLDe] 54 ut
ghal o|xprEE PAlsla o5 F2A vske A9
55 B8 vgAS 2 ke Aol JK(Orita
et al, 1989). Z#L} SSCPES #7141 E7217} ¢F 600bp
otofol Hrle wgo] o] BAstaLA}l dh= F-9l
600bpe] e} - 1 °l ﬂ%oﬁﬂk e g7de]
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1. A2 Xz
ol mZetorle] AGE BURE AN AF2o] ¢
 QFAG PN BT FPolA FFURLY, 5

A DNA 2%-2 Kollar er al.(1990)2] 2 45}

of ol 4lsAth BUHE 2 YFUR AR A dE A
Ad & w5 e QATNS A AR 03g8 WAL
o U3 AAALT ol§ie] 4 vhe HRE o8

o}== #A) wlf el TS, CTAB $&4-9Y(2.5M Nacl, 0.25M
EDTA, 0.5M Tris-HCI(pH8.0), 0.5% polyvinylpyrrolidone-
10, 1% hexadecyl trimethyl ammonium bromide) 3 ml<}
2-mecaptoethanol 6 plE 7Fste] thA] ek 3, EEke]
2 1.5 ml tubeoll o] 65°Co A 4587 REgAI7] AL,

1,200X gollA] §8-7F AAEE] AIFTE DAlEaste] dof
7 Aol 7-2- k2] phenol:chloroform:isoamylalcohol
(25:24:1y8 ol 2 4152, thA] 1,200X goll A1 108-7F 914
Byt galialste) 42 A5l 0% @3-st
O’PO] isopropanol& o] -20°Cell A 12417 A= 7
71 5, 1,200X gollA] 1057 AlEe]sto] Hof7l pellet
] 70% ethanol 1 miZ ol 18] A8l S85] 7124
71 5 pelletS Bt S5 150 uloll 5 DNA 55

ZA 3150t} A4 DNAE -80°Cel] HaPHA] A8 513
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3. =8te A M HE(Polymerase chain reaction,

o) EZgk ) AZ primerZAE 165 rRNA, 168-23S
fRNA ITS region 222 A4+ 238 RNAF-91¢] -2
ZZ3}= phytopalsma universal primer?] P1/P7(Deng er
al., 1991;Schneider ef al., 1995)2 ©]&3}] direct-PCR
2 AAglon, ZEE PCRAFES 2001] HI& = Hatd
Z 220 34 8o] nest-PCROY| ©] 839t} Nest-PCR
primer:= RIGFZn/R2(Lee e al, 1994)F ©]-&3t3ATt.
PCRE 50-100 ng/pl total DNA, 1XPCR buffer(50 mM
KCl, 10mM Tris-HCI, pH8.3), 2.0 mM MgCl,, 0.5 mM
forward primer, 0.5 mM reverse primer, 2 200 uM 42|
dNTPs, 1U AmpliTaq Gold DNA polymerase(Perkin-
Elmer)& 93, A% volumeS Bt S7T2 30 pl7t &
A wEATE

Hhe 27 94 denaturation 95°CA] 1087F 2
& denaturation-S 94°Coll A1 1%, annealing> 55°ColA]
B extention® 72°ColA 382 358] WESAIZL F wlA|
1027 o, nest-PCREZIOE
annealing X% 52°C Oﬂ/\i R0 = 3l FHE 303 E

A8l et ZF PCR AHE2 1.5% agarose geloll A1
3}, ethidium bromide= G4t & UV transilluminator
2 o] &3] DNA bandE &<133itt

extention-

o ax rr _iE o &

o}n w

4. SSCP 844

SSCP #-41& RI6FZ0w/R2 primerd] 2]3}] %% PCR
ES o] g8t om, 2 ple] Brbre} tiFEe] PCRA
E3 SSCP loading buffer(95% formamide, 20 mM
EDTA, 0.05% bromophenol blue, 0.05% xylene cyanol)
10 plZ EFsI9lom, e st Bt so|Egekar)
PCRAME 2 ul¢} thsu do| BEEEkan) PCRARE 2 il
2 &g v E99g z 41§, SSCP loading
buffer 8 plE Egste] zhzt A% 12 pl= g vhe, B
B(100°C o))yl sE7E grhrel dAgE & F, mEA
Ao o & 1087 Fd7He B 4°C9] cold roomOfA]
[S0VE 10817+ E<F 6% polyacrylamide gelol] 217195
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1. PCRE0ll 2{8F phytoplasmadl HE
P1/p7 Fol| B &l HAE primerE AHS-she] 16S
tRNA 245919} 168-23S spacer region 12|32 UF-
238 RNA 328 g 910 sk PCRE A S
Az}, 7¢zke] solEEetavt o EE gl TS A
Eoﬂl\i PCR AH=-& =819} B8k R16F20/R2 primer
o] &3t nest-PCROIME HE A|8o]A o] EZ e}
T} PCRAFES] 2F 12kbollA] AF3d oz F=FHAY
(Figure 134 2),

M 1

2 3 4

Figure 1. Agarese gel electropheresis of PCR products amplified
from mulberry and jujube tfree infected with phytoplasma
using P1/P7 phytopaisma primer. M: Molecular weight
marker (100bp DNA ladder), Lane 1, MD (Sang-il), Lane 2
MD (Su-il), lane3 MD (Cheeng-il), and Lane 4, JWB.

M1 2 3 4

Figure 2. Agavese gel electrophoresis of Nest-PCR products
amplified from mulberry and jujube tree infected with
phytoplasma using RI6F2n/R2 phytopalsma primer. M:
Molecular weight marker (108bp DNA ladder), Lane 1, MD
(Sang-il), Lane 2 MD (Su-il), lane3 MD (Cheong-il}, and
Lamne 4, JWB.
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Figure 3. Single-strand conformation polymerphism patterus of
the 16S rRNA genes amplified using R16F2n/R2 primer pair.
Lane 1, MD+JWB; Lane 2, MD; Lane 3, JWB.

—>Arrows indicate SSCP band patterns.

2. Celgo|Ho| HE

RI6F20/R2 #o] EZ A0} primere] ¢ 8le] & 531
PCRAME-S o] &ato] Bby Bty dolEEabs
DPP’] 3@%71%% Z*}fa JJr Z¥zte] M= o]

MWEFE I} o FfFefA

eSS0 S itk dukR e g o]-5l= SSCP
el A= gRlE = gl oF 1.2kbY] PCR AHE Z7]ol|A
= FEle) #geld 5= 9 thFigure 3).

PI/P7 primerE o]&3+ ¥R o 74W o] EZelsn)
o] PCR A& FAg A8 B sto|EFafinlrt
AEE UM, T8 PI/P7 PCRAMES RIGF2n/R2 primer
S ©]431%] nest-PCR Aol A% 713l El PCRAMES
58 7 AT Fo|EEuivt AEH R S| ES
20} universal primer 2 group 5] primers ©]-8-5}]
nest-PCR71'oll &g T F7wlo] A& ofn] mlol&
Feful G Fopol| A AubH o8 ARSE S 91O (Lee
et al, 1994; Waterworth ef al., 1999), & ¥]5-2| 1lo]
EZgarnt A& o 2 o] &3 nest-PCRYANAE direct-
PCRE o] &3 I ETHE v& RIZelal 47 ol BF
ghmlE AET 4 ATk SSCPYe T dy] el
olF A3l flste] FHEE NS (Orita et al., 1989), 7
ol EZEhAwte] B E-9o) tigt v dr] Ednlolel 7
ZoM 5 AH-ES] T3 5 2002b;0] 5 2003). B
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o7 So|EEgantet t)FUE glo] EETAanrhe)
TAF7IHo o gk SSCPEA] Aol A o] 5= 7157}
o] Ho|EEutiulE AR ThE Ho|EZ St 2 A
SSCPHIE S HA oM (3 5 2002b), == L bE
o} vt WTL}T HAEs o] Bt} 7k
SSCPHE Y ZAMIAM = TUA 7] o7} e Zo
2 BTl E 2003). 2T o]E FAlo= A
714 =717} F 350bpA =] A5 7HA AL AR
o, 89 SSCPME ¢7]14 9 =7]7} 600bpe) &t
oM AE7Fsstta HaHol, A4 o= 600bp 27
o] 9] gr]z7]olM= SSCPHPH S 44317 ofd Yt
CFE EUT BRI S U5 UE BIRlEE 9
SSCPTHE A ZAMA 2714 Feje] =vfels ¥ 9
ol B 2003) o5 F ML o}F AL wl =T
Bg AAF o R 7 o A9 B B A
Tl SSCPE e d71=27]) HYE 12kb 7] A%
o] PCRAMHES o]&3allon, ¥y o4 molEd
gp2mkel )b HIXEY slo] EZeflntef| T gl
SSCP #4123}, T3l MEdd S vepo ¢goz o
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g A= o] T =k gAY diste] HEA o
2 QIMER “01] o3} AA4slof & 497k sk E=o
:2: o

o
I
e
off
©
J;.
0, O
W”
j}i
>«
T‘i

ol T do] EEEfintol t)sle] ZAVSFAR] T
o R G 7EA] 7]Fola ] golEFetmle| thate] 4
ZIL =77 1 kbol de] Ak Eolale] 971M 4
Hol|Z XALe7] Slete] B AHE 44 A8+
A e ojol & F O R AR EM, £elo] =g
S Holx= F AEZR] Aol e A FATF AT

MgElojol & Aoz AR HC}

E

e p

7I-Ai.9_ =

B ATe ereAw 547 2 A @251 A4
AFALY) (RO8-2003-000-10100-0) AL o2 FH =<5
t}.

°

nk

fEE

—_

.Chang, B.H and Kim, C.J. 1971. Studies on the dwarf

disease of mulberry tree. Seri. J. Korea 13: 17-21.

2. Deng, S.J. and Hiruki, C. 1991. Genetic relatedness between
two nonculturable mycoplasmalike organisms revealed by
nucleic acid hybridization and polymerase chain reaction.
Phytopathology 81: 1475-1479.

3.Doi, Y., Teranaka, M., Yora, K. and Asuyama, H. 1967.
Mycoplasma or P.L.T. group-like microorganisms found in
the phloem elements of plants infected with mulberry
dwarf, potato witches'-broom, aster yellows or paulownia
witches'-broom. Ann. Phytopath. Soc. Japan 33: 259-266.

4.Han, S.S., S. Hiruki and S.M, Kim. 1998. Rapid analysis

of genetic relationship of phytoplasma isolates by a DNA
heteroduplex mobility assay. Kor. J. of Plant Pathology.

14(5): 382-385.

Han, S.5 and B.J, Cha. 2001. Phylogentic relationship of

tree phytoplasma in Korea. Korea. J. of Mycoplasmol.

12(1): 38-47.

6. Han, 5.8 and B.J, Cha. 2002a. Genetic similarity between

Jjujube witches' broom and muberry dwarf phytoplasmas

N

transmitted by same vector in Korea. Kor. J. of Plant
Pathology. 18(2): 98-101.

7.Han, S.S and B.J, Cha. 2002b. Genetic differentiation of
phytoplasma isolates by DNA heteroduplex mobility assay
and single-strand conformation polymorphism analysis.
Kor. J. of Plant Pathology. 18(6): 308-322.

8 Kim, Y.H., So, LY, and Han, S.S. 1994, MLO-DNA
nucleotide sequence and diversity of mycoplasmal tree
disease in Korea. Korea J. Mycoplasmol. 5: 53-59.

9. Kollar, A., Seemuller, E., Bonet, F., Saillaird, S. and Bove,
JM. 1990. Isolation of the DNA of various plant patho-
genic mycoplasmalike organisms from infected plants. Phyto-
pathology 80: 3233-3237.

10. Lee, I-M., Gundersen., D.E. Hammond, R.W., and Davis,
R.E. 1994. Use of mycoplasmalike organism(MLO) group-
specific oligonucleotide primer for nested-PCR assays to
detect mixed-MLO infections in a single host plant. Phy-
topathology 84: 559-566.

11. Lee, S.H., B.J, Cha and S.S, Han. 2003. Genetic varia-
tion of jujube witches' broom phytoplasma isolates in
Korea and China by PCR-SSCP analysis. Korea. J. of
Mycoplasmol. 14(1): 46-53.

12. Orita M, Iwahana H, Kanazawa H, Hayashi K, Sekiya T.
1989. Dection of polymorphisms of human DNA by gel
electrophoresis as single-strand conformation polymor-
phisms. Proceeding of the National Academy of Science
USA 86: 2766-2770.

13. Schneider, B., Seemuller, E., Smart, C.D. and Kirkpatrick,
B.C. 1995. Phylogeretic classification of plant pathogenic
mycoplasmalike organisms or phytoplasmas. In: Morecu-



PCR-SSCP #4190l o] 3t b7 ¢ 703 slo| EZglAnlo] f-31¥o] A&7 635

lar and Diagnostic Procedures in Mycoplasmology, ed. by mant buds and internodal tissues of quarantined fruit tree
R. Razin and J. G. Tully, pp. 1: 369-380. San Diego, CA: germ plasm. Plant Dis. 83: 1047-1050.
Academic. ‘

14. Watwerworth, H.E., and Mock, R. 1999. An assessment (2006 39 299 A< 20069 109 122 A=)

of nested PCR to detect phytoplasma in imported dor-



