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Detection of Potato Spindle Tuber Viroid Using
RT-PCR Technique
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ABSTRACT : Potato spindle tuber viroid(PSTVd) RNAs were isolated from PSTVd-ino-
culated potato cv. Superior and carried out RT-PCR with reverse transcriptase and PSTVd
specific primer pair desigened to amplify the 356 nucleotides of PSTVd genome. As a result,
356 nucleotides PCR products were amplified from PSTVd-inotulated potato cv. Superior.
The 356 nucleotides DNA fragment was indeed the PSTVd gene by sequencing analysis.
PSTVd could be successfully detected from infected leaf and tuber tissue of petato by using
RT-PCR technique. Especially PSTVd was more effectively detected when both downstream
and upstream primer were used than only downstream primer was used in RT reaction.
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3 dFol| 4] = PSTVd S| =]l primer, reverse trans-
criptase?} DNA polymerase S ©]-8-3+ RT-PCR v} &
2 PSTVdE s 02 7Y staxt sidct.
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AEXE U Viroid M. Ao ZAAREE 7]
Wulek=l 11 9l viroid-freedt Solanum tuberosum L.
¢v. Superior®] o] ATCC(American type culture col-
lection)2 %] 2o}k mild straing] PSTVA(ATCC#:
PV86)E inoculation buffer(0.05M glycine, 0.3 M K
HPO,, pH9.2) 2mle] o] o]A& H7d &3
celite 200 mgell £3)4] 7|A1A b oz AFAZ}
(13 A4 A ABAE OS2 A
AN FAIAZ L 35 FRE FFAANE s
ot A¥e] Q272 PSTVAS Zd}-"]?l?‘] -2 Su-
perior2} Desiree ££-3 o]-&3}4i ).

RNA E£2]. ‘5“3% Morris 5(11)%] ®4i-& o]-4-3}
o AlZA o4 PSTVd RNAZ Ha]s}oau} wx] o}
200 mg AE] AEFx3L A" F1 w3k

t}-&- o§7] ¢ 0.2 ml extraction buffer(0.2 M glycine, 0.1
M Na,HPO,, 0.6 M NaCl, 1.0% Sodium lauryl sulfate,
0.1 M B-mercaptoethanol, pH 9.5)2} 1.6 ml phenol-
choloform-isoamylalchol(25 : 24 : 1)& W3 & A1ejA]
12,000 rpm, 4°Cell4] 1587 A ¥ F 4443
< 33} o714l 1/5vol9} 10 M LiCIE H7}8lx 4
sl 2X]7t 5t vk g F 12,000 rpm, 4°Cell 4] c}A]
A4l gl g} ol doizl §-ofo) c}A] 3 ¥ HES
Aegh 3 4 82)3l 3 ethanol 34§ 3lo] RNAS
F2]gt & 50 ule] DEPC(diethly pyrocarbonate)Z3-
A% 2 F SH A

Primer M. Herold S(7)°] 2]sl 93zl PSTVd
2} #iabedr| Mg upete 2 3le] & 359 nucleotides
% 356 nucleotides”} %% % upstream primer £+
5“TGTGGTTCACACCTGACCTC-3'9} downstream pri-
mer2 5-ACCACGAGTTTAGTTCCGAG-3'S ¥4
stod ARg-ehsict.

RT-PCR. RT-PCR-& GeneAmp RNA PCR kit(Per-
kin Elmer cetusA})y2 -9} 5to] Ap&-3}¢lc}. 3 ul RNA
solutionel} 1 pl downstream primer(50 pmol)Z ‘g¢} 75

CollA 587} 7Fdsted RNAY] 23 F32E denature
A1Z1 T o37]¢ll 16 wi2] RT master mix(50 mM Tris-
HCl pH 8.3, 75 mM KCl, 10 mM DTT, 5 mM MgCl,

1 mM dNTP, 1U RNase inhibitor, 2.5U reverse tran-
scriptase)& g} 42°CollA] 208 53} HEg-A]A PSTVd
2] cDNAE A3t ¥, reverse transcriptase 5 B84
A717) A8 99°CellA 57 7HdR F, 5°CelA
5% B uhgdE A3t o] whge) 10 piE 40 pio
PCR mixture(10 mM Tris-HCl, pH 8.3, 50 mM KCl, 1.
5mM MgCl,, 0.5 mM upstream primer, 1.25 U/50 pl
Amplitag DNA pelymerase)ol] 4101 94°Coll 4] 287t 7}
g F 94°C 45%, 57°C 45%, 72°Ce] 2732 & 35 cy-
cle®) PCRE& =331t}

Cloning' 3 sequencing. RT-PCRejlA 12 356
nucleotides®) cDNAS pCR-Script SK(+) #&]<) clon-
ing 3 ¥ E. coli DHSao} transformationA]7 am-
piciline] H7}€l Adeula]ollA] transformantd 4183}
ot} A transformantol|A] plasmidE ¥2]3
silver sequencing kit(Perkin Elmer CetusAh)E AR8-3}
o] PSTVde] F71xd$& alsisict.
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RT-PCRS 433433t} o] RT-PCR product 10 plS
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E g0 Superior F59 3 #HA AT 356
nucleotides A £.2] DNA " @o| FZglo] itz qir}
BpA| et =72 AH-3} Superior?} Desireeolj ] o}
53 bandx= #FQ1¥#] dgkch(Fig. la, b). = ofuf 7|
ZAolA Brhe YolA %% DNA bandz} F2is}A|
viepgtct

A7\ &ol. PSTVAr} 73495l Superior T52)
deljA} ZEF 356 nucleotides®) DNA HH - W] o))
cloningA)7] % transformantE A1¥@3}gic}. o] trans-
formantol} 4] plasmid DNAE £2]3}ed BamHlz} Sacl
AFEAZS 2213 A3} 356 nucleotides®] HHo) A}
JE Aoz s e FELS 2L A
(Fig. 2). o] v 229 Eehav=ef AQIE DNA ¥
2L sequencingdt A3} w5 AFAZ) PSTVdAY) o
7l gslel al=lgdct

BI2Y OIZIGE g|w. PSTVdR] B4 EAAN A1 82
ARl A] PSTVd (+) strand®} (-) strand’} FAle] &
A& 7FAdo) 9lg o g RT ¥k2A] 50 pmol®] down-
stream primer?t AH:3}e] PSTVd (+) strand¥H-& A

71%-2} 25 pmol downstream primers} 25 pmol up-
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Fig. 1. Detection of PSTVd by RT-PCR. Agarose gel
electrophoresis of RT-PCR products produced using
RNA templates isolated from leaf (A) and tuber (B) of
various potato cultivars. M, 100 bp DNA ladder; Lane 1-
3, template RNA was isolated from healthy potato cv.
Desiree, Superior and PSTVd infected potato cv. Su-
perior, respectively.

stream primer&- FAjoll AH2-3}e] PSTVd (+) strand 2}
(-) strand & FAlofl HAY AL-E vl F AY
el gleixje] PSTVd A wiZte g viws] &
strh. Ay ARS = PSTVAZE 4d = Superior TF
9] gdejA] &3 RNA 4948 AH8-3}9] oo PCRS
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45%, 25 cycle?] 2722 $3§3}¢dct. PSTVIE 7
% o RT 4h-$-A] downstream primer<t AH8-% 74
XYl downstream primer?} upstream primer& %A
o AMS-Z 73971 PSTVA Aol o] AxpAgle & &

M 123456178
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Fig. 2. Agarose gel electrophoresis of recombinant pCR-
Script SK(+) vector digested with BamHI/Sacl for the
identification of 356 nucleotides of PSTVd cDNA ins-
ertion. M, 1 kb DNA ladder; Lane 2, 6, 7, 8, cDNA of
PSTVd inserted clones; Lane 1, 3, 4, 5, nontransformed
clones.

12 M

§ < 356 nucleotides

Fig. 3. Comparision of PSTVd detection sensitivity bet-
ween using only downstream primer and using down-
stream and upstream primer in RT reaction. Template
RNA was isolated from leaf of PSTVd infected potato cv.
Superior. M, 100 bp DNA ladder; Lane 1, downstream
primer was used in RT reaction; Lane 2, both down-
stream and upstream primer were used in RT reaction.

A cH(Fig. 3).
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T8 AaeE o 83le BAE 3l HA§ do
= ALZ ¥eldE B3 $(10,15) 08 v|Fo] B w
o1& hairpin ¥-$ & 7]3}¢] primerd 393l A}8-3}
= 710] PSTVd 7ol Axxd Rog Algdc) &
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CGGAACUAAACUCGUGGUUCCUGUGGUUCACACCUGACCUCCUGAGCAGA 50

|
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Fig. 4. The nucleotide sequence (A) and secondary struc-
ture of PSTVd (B). VM, virulence modulating region;
CCR, conserved central region; VR, variable region of
PSTVA strains. Hairpin I, II, II are underlined and those
hairpin stem regions are marked by arrows.
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2|7 ulela 2} uloj 2ol o] HFA o) o] L3lr) &
okzb Batslog ke g Fapalel PSTVAY 73A&
A8l = PSTVAS] RNA ¥ 3b4 & o] A3tz 7t
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e} ko2 pSTVAS] #e] uhf& Fo] 4408
7Nuksla & FHo)A RT g3} PCRE §4)9 3he
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Eo]& <l primer 4-& AH4-3}] RT-PCRE F33 2
5} 356 nucleotides?] DNA AHo] ZEx|¢w o] A
H-$ sequencing¥t A7} PSTVAY] {AHAIIE s}
sk 29" 4o H7elH 2F RT-PCR 7145 o]
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