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Occurrence of Sesame Phyllody Disease in Korea and
Detection of Its Phytoplasma
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ABSTRACT : In August 1996, phyllody disease of sesame (Sesamum indicum L.) caused by
phytoplasmas was observed at Boeun, Chungbuk Province, Korea. Symptoms included ex-
treme proliferation of growing tips and numerous small leaves, giving the infected plant a
witche's-broom effect. Parts or all of the floral parts were transformed into green leaf-like
structures, and little or no seeds were produced. Transmission Electron microscopy revealed
the presence of phytoplasmas in the phloem sieve elements of infected plant. Since the infected
sesame plants were growing near by phytoplasma infected jujubes (Zizyphus jujuba), we tried
a polymerase chain reaction (PCR) technique to identify these two causal phytoplasmas. The
DNA extracted from the stems of infected sesame plant was PCR-amplified using a primer set
specific to 16S rRNA gene of known phytoplasmas. The amplification generated a 1.4kb band
in both sesame samples and phytoplasma-infected jujubes, which also suggests the sesame
plants were infected with phytoplasmas. The restriction digestion of the amplified band by
four different enzymes, Alul, Haelll, Hinfl or Taql revealed that the phytoplasmas infecting
jujubes and sesame plants were of different groups.
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o] A} Qe ofde x| Qo] £ E7|E 19969 8Y F5 B-LoA] st
Phytoplasma$] o} RH{+= A,
o3k Al zale] Ak, DAPI |44, ELISA
AHE F 7P 2 AAALE JHA . HEFe] BolA T2 gl o) o]’ why
T2 ZUE, AL, g8 52 o 2 ARl AT g2
e a1 8+ AT g 2
Z7Hd e walel olzd e o=

phytoplasma®] DNAE
chain reaction-restriction fragment

Axpel A el

o

Ayl ofg] 2ol Silt}.
PCR-RFLP(polymerase
iength po-

7hAl galof ofsf ¥epe] A A= aF 7}
A & 722 el o3 slojr)4,15). felvteledlA
WAshs oz o, 3, A
2y & 19&0] ulalzi gl ot phytoplasma"ﬂ «]"&
o} 7|22 Qlrh(4). 2] ofxzelsl, Q% vint B
ey i‘i}‘ﬂ' ofxlo} dofxulollr] B wE phy-
toplasmacl] 23} phyllody disease(2, 7, 12)¢} wl=§ W

*Corresponding author.

lymorphism)7 | 2.2 ¥43}e] o] F FA 3T volr}
phytoplasma®] A1E7}e) $AVAE vl AFst
Bro) o}F0)2) 31 9drh(1, 9, 14, 17). o]v] el e} S o)) 4]
& 370 phyllody disease©] W #]<Q] phytoplasmag
AAYeH o2 #3319 2(2), 16S IDNAY FEo
2 phytoplasmag A&3ty AYEAE A3l o}
£ 27}A] phytoplasma2] A2 v]2gl v} glch(12).
€ A= elvieteA Ago2 BARE A
phyllody&5-2te] w9l A7} phytoplasmagl x| & %3 A



240 Al el eta =) A 1349, A 4 5, 1997

AHdn| 3 PCR7E 22 gqlsla, felvetds] g
o] WAisl= 3 }F x4 phytoplasmas}e] 3
A& RFLPZ B3 o 24 A7) phyllody disease(HE
)] Eaql 54, ¥5F ¥ AE 9% 7124
BE Agstazt skt

Nz ¥ oy

OlHXHZ. 1996 8Y F5H BT B2 A4
A7) WA g3iEAS vehdle AR e $7)
£ A3 vjRAlEEA Arle FUR Y4
S (Zizyphus jujuba) DA YA A 7}
A5 HH s o] 118315

F31 MAjso|Zol ofst Halx zE WA g3}
Z4g vehd 29 F9¢ 1x3mm FEES FehY
o] 75% ol gk-L-of} 30 JleF 93F ZHTE 3027}
A A3 F E1E AAYc) A 2§ Kamovsky's 24
W3} 1% osmic acidel}4] A3}z 0.5% Uranyl ace-
tate = L ¥ k& 50, 75, 90, 95, 100% Aol
30~403-7} 18]35 propylene oxide 2 30~408-% <=
A1%1%. propylene oxide9} eponsR|el] Ewsle] ul-
tramicrotome © 2 Thin sectiong =<t} o] AH
£ ZAreehd 5% 803} lead citrate & 2 o]Sg W5}
o] Hitachi H-800 Ax}3A v A o & 33t

Phytoplasmao| DNAZEZ. Namba(14)2] vpH-& ¢F
7} W ¥ slo} phytoplasma DNAE S&slgich ©E =
27 12 ARz o yiAY Atz
2185 fiboll o] AAALT A3 o} f FF o=
o3k 3 CTAB FE49(25M NaCl, 0.5%(W/V)
PVP-10(polyvinyl pyrrolidone-10), 1%(W/V) cetavlon
(hexadecyltrimethylammonium bromide), 0.5 M Tris-HCl
(pH 8.0), 0.2M EDTA(pH 8.0), 0.2% PB-mercaptoethanol
< 6ml A7ty Eg3loc. AW A8 S5
ez A Alelx e FEGOmh ol
3048 59k 65°CollA] A7 F 1200x g2 587+ 4l
FelEtdch A Ee] F 43NS 15 mie YA E
FHE &7l F%2] chloroform : isoamylalcohol(24 :
)& o] A3 £5o] 94 E31 F 5,000 pm
2.2 587 dA = oA ASdE 1.5 mio
dAlEe] HB2 277 isopropanold Weke) 0.7(v/
viell dldshe 8 d A 313 of8 AollA] 58
7} AAZ F 12,000% g2 SE7F YAl Eelsta A
S AlAstg ). pelletg 70% alcohol2 % 5 speed-va-
cuum e 2 AF A7t 725 pellet2 50 W TE buff-
er(10 mM Tri-HCl, 1. mM EDTA, pH 8.0)2 {4 0.

7 % agarose gel(1X TAE buffer(0.04 M Tris-acetate,
0.001 M EDTA, pH 8.0))& o]4-3}«d 84 volt2 147}
A 7]°3 %55} ethidium bromide(0.5 pg/mhel 4] 552k
A4 ¥ 2087 245t DNA band & A==
23 ¥ U4 fiter(0.45 pm) AHE-3te] YA
¥ DNAE gelolx 4l c}$ fluorometer(Hoefer,
TKO 100)Z. DNASHS 243} AR4-3igich.

PCRE /3l =g2lo|oj. Namba(i4y} MLOZ2|
16S IRNAFAAE S35t J-& Zefoln] 4% o]
435 971492 ol e} Zr}

SN910601 5 -GTTTGATCCTGGCTCAGGATT-3
SN910502 5" -ACCCCCGAGAACGTATTCACC-3

HiSoiol A gl uiSxyl. ukg-ele] FAHL F
S.o] ubwi(10)e]] whe} total DNAS 500pg/ule] SE 2
3]48)9dc}h. PCRE ub-g-of 30 wg 0.5 mie] WAE

F2.ef Y9l 3 thermal cycle2 #-$ 1 cycle 94°
CollA} 2%7} denaturationA}7] 32 A cyclefE]=
94°C2  1¥-7} denaturation, 50°Cel|x] 2%7F an-
nealing, 72°Celj4] 337} extentiond}od 35 cycle2- 3}
3t o npxjuke 72°CojA] 1087} extentionA] 7t
©).

PCRAMZ 2| RFLPE4{. PCRuFE AHE-S 1.3%
agarose gel(leAE)ﬂlH 84 volt2 1X)2} A7) %53}
of £435icl. PCRE £33 DNAE Ay AR
3 200 ngol HE FHgel A F ohs 449
AZEE S Alul, Haelll, Hinfl 3 Tagls AIsidc).
uhgolo] AL 9jo] Algwt DNAGE 3l 10X
buffer(A| A A0} Zro] FF4), APEAL 151, BSA
05w, MR 755 AUlste 3oz 93 %
Alul, Haelll, Hinfl-& 37°CollA] Tagl& 65°CeljA} z+zt
1641748 Ae}slgdct. o]71-& 1.7% agarose gel(l1Xx
TAE)o) 4 84 volt2 1A]7} 208 7|4 E-3lgc}.

dat 3 1@

A7) Hleol e, 1996 8Y B MLET X
S5 A5 3l gelx d3ksdE Yebile 23]
£ 474k WHE T 7] EX Pl 3= 3
Asted Ayl vlAFE A go] 2L o] gol
HAS) 2Ye A = 447t I 7 Wl
3 gzt Aol @A) FaAY " 9x Rl
(Fig. 1). o] WAL ofZe]7}9} ofA|o} dehA|u}ofjA
B 7%l phytoplasmac]] 2}3} phyllody disease} H] <=3}
oo ofafs} o] wil-g FASY WAL 3}



KOREAN J. PLANT PATHOL. Vol. 13, No. 4, 1997 241

Fig. 1. Diseased plant (A) and healthy plant (B) of Ses-

amum indicum L.
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Fig. 2. Transmission eclectron micrograph of leaf midrib
of Sesamum indicum L. infected with phytoplasmas. Phy-
toplasmas are observed in the sieve tube (ST). Arrow in-
dicates phytoplassma. CW : cell wall. Scale bar: 2 pm.
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Fig. 3. Agarose gel (1.3%) electrophoresis of polymer-
ase chain reaction (PCR) amplified 1.4 kbp 16S tRNA
gene fragments from total DNA samples using the prim-
er set (SN910601, SN910502). Lanes 1 to 5; PGEM
DNA marker (lane 1), infected Zizyphus jujuba (lane 2),
infected Sesamum indicum L. (lane 3), healthy Sesamum
indicum L. (lane 4) and healthy Zizyphus jujuba (lane 5).



242 Al ge]aha)x] A 13 4, A 4 &, 1997

o edlE o]v] de] o35 5 QIth(3,19).
CHELR diXtE phytoplasmagte| FodmH|.
PCRAME-& 47}x]9] AIRYAA: Alul, Haelll, Hinfl 2
Tagl2 x2}ste] 47|35 A Alule 2 A3
Z1}FolAE 780bp, 290bp, 250bp =7)9) 37)
band7} viebd Wil A7lellxe 670 bp, 350 bp,
220bp, 120bp =71¢] 47] band7} tebgdel. =3
Haelll 2 A3t ol 4= 1070 bp, 320bp 3
719} 27 bandE B2} 7oA = 680 bp, 310
bp, 200 bp, 180bp 2719} 47} bandE ¥} ¥H
Hinfle 2 Adgt djFu-F-oll4= 960 bp, 400bp =
71¢] band 27} vrehd wb ol 7ol Al 660 bp, 350
bp, 180 bp, 130 bp 2712} 47§ band7} Yebdrl. e
3 TaqlZ B3 Sk = 960 bp, 370bp =
712} 27} band7} HAE o ArjelE 830 bp,
410 bp, 130 bp =719} 37} band7} TS} wet
A 3ty BlA-$ phytoplasmast A7) 3hy e
phytoplasma2}= DNA2] band patterno] A3 o}& 7l
22 epdoH(Fig. 4). 168 rRNARFAZRE A3k e
2 vlad 32 PrIMdE R e Aoz o
2z 9lont tj&utTol 4edsty ¢l phytoplasma
o} 7)) 2z HR) AgEL A patternel 4]
BEE 25 $AFS Hsith ol o] FAz A A2
A1 dE AAstedof galo] FAlo AT
A2 Ax-E B2 A 3T AR
27 oJ3h-g o 7]+ phytoplasmat A& o}E 1

Foletz A=t
B] %3t Q724 Namba(14ye o} w73 2] 3

123 123 12 3 1 2 3

(A) (B) ) D)

Fig. 4. Restriction profiles of 16S ribosomal DNA am-
plified by polymerase chain reaction using the primer set
SN910502/SN910601 from template DNA extracted
from diseased samples. PCR products were digested with
the restriction enzymes Alul (A), Haelll (B), Hinfl (C),
and Tagl (D) and separated by electrophoresis through a
1.7% agarose gel. Lanes 1 to 3; PGEM DNA marker
(lane 1), infected Zizyphus jujuba (lane 2) and Sesamum
indicum L. (lane 3).
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