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Detection and Genomic Analysis of Viroid-like RNA
Molecules Isolated from Korean Peonies
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ABSTRACT : Low molecular weight (LMW) RNAs were isolated from Korean peonies which
expressed symptoms- of stunt and epinasty. The LMW plant RNAs were purified by Qiagen
column chromatography which could separate viroid specific nucleic acid at differential salt
concentration. After the inoculation of the purified RNAs from the peonies, the inoculated to-
matoes (cv. Rutgers) expressed the symptoms of stunt and epinasty. Also the same molecular
weight RNAs with viroid-like RNAs were isolated from the inoculated tomatoes. Double-strand-
ed cDNA were synthesized by the methods of reverse transcription (RT) and polymerase chain
reaction (PCR) with the purified RNA and primers. The same ¢cDNAs associated with viroid-
like RNAs were cloned from the inoculated tomatoes. The cDNA has been sequenced and its
375-nucleotides were arranged into secondary structure. The cloned ¢DNA showed 47-54%
homeology compared with other viroids. The sequence homology of the cloned cDNA were par-
tially high with plant genomic RNAs.
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Table 1. Synthetic primer sequences for reverse tran-
scription and polymerase chain reaction

Primer Restriction . .
Sequence . Direction
name site
pHS3 5-GCCCCGGGGCTC-  Smal Forward
CTTTCTCAG-3'
pHS4 5-GCCCCGGGGCAA- Smal Reverse

CTCTTCTCA-
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o] 4154 Falsly) YsiA ke 2 yE ¥
A Ex}eke] RNAS} plasmid 258 £2|3F DNA w3
< EvlE(cv. Rutgers)el| carborundum$ AHE-3led A
Z3lgich AZte] UM Jehe WAle] W 3
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Table 2. Sequence homolgy of the viroid-like RNA com-
paring with other known viroids. Homology ranges from
54.7% to 30.2% with HSVd-K and ASSVd, respectively

No. Viroid Match(%)
1 PSTVd 53.0
2 HSVd 52.6
3 HSVd-K 54.7
4 CPFVd 50.4
5 GYSvd 51.6
6 CCCvd 40.5
7 CsSvd 50.4
8 ASSVd 30.2
9 ASBVd 44.7
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No. Gene Homology(%) | No. of nucleotide
1 | Rice complete chloroplast genome |’ 88 61-142, 303-362
2 | Tabacco chloroplast lle-and Ala-tRNA 84.6 70-162, 220-340
3 Alnus incana chloroplast tRNA 94 143-266
4 C. reflexa chloroplast trmA, trnl 90.5 130-247
5 Rice mRNA 90.1 200-195
6 | Tabacco chloroplast genome DNA 84.8 14-153

Fig. 1. Six cDNA fragments in the viroid-like RNA were
highly homologous with other fragments of the known
genomic DNAs from NCBI sequece libraries.
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No. Enzyme | Cutting position | No. Enzyme | Cutting position
1 Accll 178 8 HaelV 325
2 Ahal 3, 369, 370 9 Hinfl 20, 43
3 Alul 135, 312 10 Kpnl 376
4 Asul 173, 323, 333 11 Mboll 4, 330
5 Avall 173, 333 12 Sau3Al 205,348
6 BamHI1 348 Xmal 368
7 EcoRIl 182, 343

Fig. 2. Restriction site map with several enzymes and
their cutting positions in the ¢cDNA corresponding with
viroid-like RNA.
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Fig. 3. Detection of the inserted cDNA fragments clon-
ed from the peonies (1, 2) and the inoculated tomatoes
(3, 4) in the 5% polyacrylamide gel. Marker(M) was
pBR322 digested -with Hinfl.
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