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Abstract

A PPlase gene of Bacillus stearothermophilus was screened from a genomic library by plaque hybridization using the A-1 primer
as a probe. A PPlase positive plaque contained a 3.0kb insert of the chromosomal DNA. A 3.0kb fragment was subcloned into
pUC18, resulting pPI1-40. A DNA fragment encodig the N-terminal portion of the PPlase in pPi-40 was amplified by polymer-
ase chain reaction{PCR) method using the A-1 and B-2 primers. The amplified fragment was cloned into the Sma | site of
pUC18 and recombinant plasmid was designated as pSN-18. The nucleotide sequence of 167bp fragment was determined. The
deduced amino acid sequence of PPlase was completely matched with the determined N-terminal amino acid sequence of PPla-
se B. stearothermophilus. The translated protein sequence of PPlase B. stearothermophilus was compared with sequence from per-
iplasmic PPlase from Escherichina coil . homogies of 16 and 58%, respectively, were found. The clond PPlase gene was over-
expressed in E. coil cell using pUC19 as an expression vector. The enzyme was partially purified by heat treatment and colum
chromatochraphy on DEAE- Sepharose CL-6B. The molecular weight of the enzyme was dermined to be about 18.0 kDal by

SDS-PAGE.
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Fig. 1. Southern hybridization of phages clones digested with Hind 1. (A)
(B) Southern hybridized pattern from pannel A. Lane M, A DNA digested with Hind I :

DNA prepared from positive clones.
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Fig. 2. Restriction edonuclease cleavage map of
plasmid pPI-40 and its derivatives and the activity
of PPlase production. The black region indicaties
the DNA from B. stearothermophilus. Abbreviations
used are as follows: B, Bam HIl: H, Hind I ; S, Sma
I: Nr, Nar I: Br, Bal 1; Ks, Kas I; Ea, Rag I; +
and-indicate PPlase activity in cell free extract of
E. coli harboring the plasmid. The arrow indicates
the coding region of the PPlase gene.
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Fig. 3. (A) Construction scheme of the recombin-
ant plsmid pSN-18 and (B) (B) amplification of the
N-terminal region of PPlase gene by PCR. (A)
A-1, B-2: primers for PCR. (B) Agarose electrophor-
esis: for each sample, 5ul from a totall00ul reaction
was run on a 2.0% NuSieve agarose gel at 75V for 2
hours. the minigel was then stained in ethidium bro-
mide (0.5pg.ml), and DNA was visualized under
UV. Lane M, molecular weight markers are DNA
ladder; lanes 1-3, the N-terminal portion of the
PPlIase gene amplified by PCR using the A-1 and
B-2 as primers (See Materrials and Methods).
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A-t
1 [6CAAA GAA GGG TAC ATC CTT ATG|GAA AAT GGC GGA AAG ATT GAA TTT

1 Lys Glu Gly Tyr Ile Leu Met Glu Asn Gily Gly Lys lle Glu Phe

48 GACCTGTTT CCA AAT GAG GCG CCG GTG ACG GTGGCC AACTTT GAA AAA
16 Glu Leu Phe Pro Asn Glu Ala Pro Val Thr Val Ala Asn Phe Glu Lys

92 TAAGCG AAC GAAGGGTTT TAT AAT GGA CTG ACG f{'I‘C CACCGG GTC ATT
36 Leu Ala Asn Glu Gly Phe Try Asn Gly Leu Thr Phe His Arg Val Ile
B-2
144  CCA GGG TTC ATG ATA CAG GGA GGA |
48 Pro Gly Phe Met Ile Gla Gly Gly

Fig. 4 DNA sequence of the gene encoding PPlase from B. stearothermophilus. The deduced amino acid
sequence is denoted below the nucleotide sequence in the standard. The N-terminal amino acid sequence of
the PPlase determined by Edman degradation is underlined. Primers S-10 and E-20 indicate PCR primers used
for the amplification of the N-terminal gene.
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BST-PPI 39 KEGYILMENGGKIE FELFPNE APV TVANFEKLANEGFYNGLTFHRVIPGFMIQGG

Ecolia NYDYAEAPRDGTFA YRVSSL DASL NVSICHKYKRQIRVTPGEQKRGOQDCPREKSL
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BST-PPI 39 GYILMENGGKIEGELFPNEAPVTVANF E KLANEGFYNGLTFHRVIPGFM I0GG

10 20 30 40 50

Fig. 5. Homologous region of the amino acid sequence of the PPlases. The PPlase amino acid sequence of
the from B. stearothermophilus (BST-PPI39) was compared with those of (E. coli a) periplasmic and (E. coli b)
cytoplasmic PPlases from E. coli ST249 cells. Double dotes indicate Identical amino acids (:), and single dots
indicate the same functional amino acid. ( - ).
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Fig. 6. Sodium dodecyl sulfate-polyacrylamide
gel (12%) electrophoresis of overproduced PPlase.
Protein bands were stained with Coomassie Brilliant
Blue R250. E. coli JM109 with pPI-40 was grown in
L-broth medium and gene expression was induced
by IPTG. Sample of the crude cell extract from E.
coli haboring pPI-40 was prepared by the time cous-

s (lanes2-7). Lane 1, crude cell-free extract from E.
coli JM109 haboring pUC19. Lane 2, sample after 0.
5h-cultured crude cell extract; lane 3, sample after
lh-cultured crude cell extract; lane 4, sample after
1.5h-cultured crude cell extract; lane 5, sample
after 2h-cultured crude cell extract; lane 6, sample
after 2.5h-cultured crude cell extract; lane 7, sam-
ple after 3h-cultured crude cell extract. M indicates
molecular weight standareds, from top to bottom :
rabbit muscle phosphorylase (94 kDa), bovine serum
albumin (67 kDa), egg white ovalbumin (43 kDa),
bovine erythrocyte carbonic anhydrase (30 kDa),
soy bean trypsin inhibitor (20.1 kDa), and bovine a
-lactalbumin (14.4 kDa). The arrow head indicates
the position of the PPlase.
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