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Fig. 1. Diagram showing the relative positions of ORF1 and ORF2 in the insert DNA of recombinant plasmid pH15-40 and
annealing sites of primers applied in this study. Large arrows refer to the direction of transcription, and small arrows refer to
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Fig. 2. A, Southern blot analysis of total DNA (5u g per lane)
prepared from healthy periwinkle digested with restriction
enzyme Hindlll (lane 1) and from diseased periwinkle
infected with PNWB-phytoplasma digested with restriction
enzymes Hindlll (lane 2), BamHI (lane 3), Clal (lane 4),
EcoRI (lane 5), and Pstl (lane 6). B, Southern blot analysis of
total DNA from diseased periwinkles infected with PNWB-
phytoplasma digested with restriction enzymes Xbal (lane 1),
Xhol (lane 2), Bglll (lane 3), Smal (lane 4) and DNA from
recombinant plasmid pF3-2-15 digested with restriction
enzyme EcoRlI (lane 5). Hybridizations were conducted at 68

using the PCR DIG-labeled polC gene probes. Sizes (in
kb) of the hybridization signals are indicated.
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Acid occurrence Acid occurrence Acid occurrence Acid occurrence
U Phe (F) 104 Ser (9 42 Tyr (Y) 68 Cys(C) 13 U
Phe (F) 4 Ser (9) 5 Tyr (Y) 4 Cys(C) 1 C
Leu (L) 104 Ser (S) 14 TER! 0 TER 1 A
Leu (L) 27 Ser (S) 5 TER 0 Trp (W) 12 G
C Leu (L) 12 Pro (P) 36 His (H) 32 Arg (R) 13 U
Leu (L) 0 Pro (P) 1 His (H) 1 Arg (R) 5 C
Leu (L) 7 Pro (P) 11 GIn (Q) 56 Arg (R) 3 A
Leu (L) 1 Pro (P) 4 GIn (Q) 7 Arg (R) 2 G
A e (I) 118 Thr (T) 34 Asn (N) 96 Ser (9) 16 U
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Table 2. The percentage of similarities and identities of the
amino acid sequence of PNWB-phytoplasma putative PolC
protein compared with those of the PolC proteins of various

Table 3. The percentage of similarities and identities of
amino acid sequence of PNWB-phytoplasma putative NAI
oxidase compared with those of the NADH oxidases

organisms various organisms
Organisms Similarities Identities Organisms Similarities Identities
Bacillus subtilis S57% 40% Enterococcus faecalis 75% 54%
Sireptococcus pyogenes o5% 38% Lactobacillus brevis 75% 53%
Saphylococcus aur eus 54% 37% ) ) .
Mycoplasma penetrans 54% 35% Mycoplasma pulmonis 70% 48%
Mycoplasma genitalium 52% 34% Mycoplasma pneumoniae 63% 37%
Ureaplasma urealyticum 52% 33% Streptococcus pyogenes 61% 39%
Mycoplasma pneumoniae 51% 34% o

. M lasma 1% %
Mycoplasma pulmonis 50% 34% ycop genitalium 61% 38%
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ABSTRACT

Chi, K. L.}, and Lin, C. P.*? 2005. Cloning and analysis of polC gene of phytoplasma associated with peanut
witches broom. Plant Pathol. Bull. 14:51-58. (*Department of Plant Pathology and Microbiology, National
Taiwan University, Taipei, Taiwan 106, R. O. C.; ? Corresponding author, E-mail: cplin@ntu.edu.tw; Fax:

+886-2-23661980)

To clone and analyze the polC gene of peanut witches' broom- phytoplasma (PNWB-phytoplasma), a
pair of degenerate oligonucleotide PCR primer F3-2/ R6-2 were designed according to the conserved
sequences of the polC gene of various Gram-positive bacteria. The total DNA from a periwinkle infected
with PNWB-phytoplasma was prepared for PCR reaction to amplify a 729-bp PCR product. The PCR
product was then cloned into the vector pCR" |1-TOPO to obtain a recombinant plasmid pF3-2-15. A 493-bp
DIG-labeled PCR product was amplified by using the primers F4/ R6 designed according to the sequence of
the insert DNA of pF3-2-15 and was used as a nucleic acid probe for the screening of recombinant plasmids
of PNWB-phytoplasma DNA. The recombinant plasmid pH15-40 thus obtained comprises an insert DNA of
5221 nucleotides and encompasses a complete ORF of 4479 nucleotides and an incomplete ORF of 502
nucleotides, referred to as ORF1 and ORF2, respectively. The alignment of the primary structures of ORF1
and the DNA polymerase Il1s of other Gram-positive bacteria reveals strong conservation of long segments
of sequences and perfect conservation of amino acid residues in the exo domain (400"-562™ amino acid)
and the pol domain (1233™ -1335" amino acid). The analyses of nucleic acid sequence and amino acid
sequence suggest that ORF1 is the putative polC gene of PNWB-phytoplasma. Moreover, the sequence of
ORF2 is homologous to the NADH oxidase gene, nox, of other organisms. The results of RT-PCR revea
that the polC gene was transcribed when the total RNA from PNWB-phytoplasma infected periwinkle was
applied as the template and the recombinant plasmid pH15-40 encompasses the entire pol C gene of PNWB-

phytoplasma.

Key words : DNA polymerase, peanut witches broom, polC gene



