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Fig. 1. Diagram showing the relative positions of rpoB, rpoC, and rpsL (open boxes) in the sequenced 4,817 bp DNA of
PnWB phytoplasma. Large arrows refer to the direction of transcription, and small arrows refer to the annealing sites and

the direction of oligonucleotide PCR primers used in this study.
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Fig. 2. Polymerase chain reaction (PCR)-product
amplified by primer pair Frpocl/ Rrpocl using DNA
templates extracted from: lane 1, periwinkle plants
infected with PnWB phytoplasma; lane 2, healthy
periwinkle plants; lane 3, water as negative control. M, 1
kb DNA ladder as molecular weight standards. Size (in
kb) of PCR product selected for further study is shown on
the left.
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Fig. 3. Polymerase chain reaction (PCR)-product
amplified by primer pair Frpobt/ rpocl-3 using DNA
templates extracted from: lane 1, periwinkle plants
infected with PnWB phytoplasma; lane 2, healthy
periwinkle plants; lane 3, water as negative control. M, 1
kb DNA ladder as molecular weight standards. Size (in
kb) of PCR product selected for further cloning and
sequencing is shown on the left.
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Fig. 4. Polymerase chain reaction (PCR)-product
amplified by primer pair trpocfl-1/ rpsirl-1 using DNA
templates extracted from: lane 1, periwinkle plants
infected with PnWB phytoplasma; lane 2, healthy
periwinkle plants; lane 3, water as negative control. M, 1
kb DNA ladder as molecular weight standards. Size (in
kb) of PCR product selected for further cloning and
sequencing is shown on the left.
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Fig. 5. Southern blot analysis of total DNA (5 u g per lane) prepared from healthy periwinkle plants (lanes 1, 3, 5, 7) and
periwinkle plants infected with PnWB phytoplasma (lanes 2, 4, 6, 8) digested with restriction enzyme FcoRI (lanes 1, 2),
HindIIl (lanes 3, 4), BamHI (lanes 5, 6), Xhol (lanes 7, 8). Sizes (in kb) of the hybridization signals are shown on the

margins.
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Fig. 6. Electrophoresis (A) cmd Northern blol cmalysxs (B)
of total RNA (30 w g per lane) prepared from diseased
periwinkle plants infected with PnWB phytoplasma (lane
1) and from healthy periwinkle plants (lane 2). 283, 28S
ribosomal RNA; 18S, 188 ribosomal RNA; arrow,
hybridization signal.
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Fig. 7. Transcription of the rpoC gene was verified by RT-
PCR. For each amplification, a primer pair rc2-1/ rc2-2
was used. RT-PCR products were amplified using RNA
templates prepared from healthy periwinkle (lane 1) and
from periwinkle infected with PnWB phytoplasma (lane
2). PCR products were amplified with Tag DNA
polymerase instead of reverse transcriptase using RNA
templates prepared from healthy periwinkle plants (lane 3)
and periwinkle plants infected with PnWB phytoplasma
(lane 4). M, 1 kb DNA ladder as molecular weight
standards. Size (in bp) of RT-PCR product is shown on the
left.
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ABSTRACT

Lin, C. V., Chen, W. Y., and Lin, C. P. ** 2006. Cloning and analysis of rpoC gene of phytoplasma
associated with peanut witches' broom. Plant Pathol. Bull. 15:129-138. (' Department of Plant
Pathology and Microbiology, National Taiwan University, Taipei, Taiwan 106, R.0.C.;°
Corresponding author, E-mail: cplin@ntu.edu.tw; Fax: +886-2-23661980).

To clone the rpoC gene that encodes the /S subunit of the RNA polymerase in phytoplasma
associated with peanut witches' broom (PnWB), a pair of degenerate PCR primers Frpocl/ Rrpocl
was designed based on the conserved regions of the rpoC genes of various prokaryotes. A 1.8-kb
PCR fragment was amplified specifically from the PnWB phytoplasma-infected periwinkle plants
using primer pair Frpocl/ Rrpocl. Sequence analysis revealed that the PCR product has high
sequence homology to other reported rpoC genes. To obtain the full length of the rpoC gene, a
chromosomal walking strategy was conducted. Based on the conserved sequences flanking the rpoC
gene, four PCR primers were designed. A total of 4,817-bp DNA fragment containing the full length
of rpoC gene, partial rpoB gene (3" end), and partial rpsL (5' end) gene was amplified and sequenced.
An open reading frame between nt 201 and nt 4,340 was identified as ORF1. Alignment of amino
acid sequence of ORF1 with those of E. coli K12 RpoC, Saccharomyces cerevisiae RPO21, and
Drosophila melanogaster RNA polymerase II 215 KD subunit RPII215 revealed that regions C, D,
and G shared great similarities. Southern hybridization analysis indicated that rpoC is a one-copy or
low-copy number gene in the PnWB phytoplasma genome. Northern hybridization and RT-PCR

analyses both showed that mRNA of rpoC was transcribed in PnW1B phytoplasma.

Key words: peanut witches' broom, phytoplasma, rpoC gene.



