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Enterobacter aerogenes IFO 12010 (ATCC 15038)Z%E] min-
Mu phages ©]-83}%] in vivo molecular cloning W< F3) 3
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TAATTTCAC-3', HindllI®} Xpal 4+)E FHAsIACh PCRE
PCR primix (Bioneer, Changwon, Korea)oll APF2} APR primer
S 22 1omgi A HIVSlE FE L E areogenes® phoA
promoter”} ¥3HH subcloning plasmid?l pSH33 10 ngs H7)sh
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Bglll Pho box -10
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Xbal rbs
TAAGTATTTTTACATGGAGACGACAAAGTGAAATTATCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATA

Ndel
CATATGAAATACCTGCTGCCGACCECTGCTECTGETCTECTECTCCTCECTGCCCAGCCEECEATGGCCATGGAT
MetLysTyrLeuLeuProThrAlaAlaAlaGlyleuleuleuLeuAlaAlaGlnProAlaMetAlaMetAsp
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CACTGA
HisEnd

Fig. 1. pEAAP cloning/expression region. Italic letters indicate the
promoter of Enterobacter aerogenes phoA gene. The pho box and -10
regions are indicated by underline and italic letter. Restriction enzyme
sites and ribosomal binding site are indicated by underline. The pelB
leader is indicated by shaded amino acid sequences. His-tag region is
indicated by the shaded nucleotide sequences.
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M 5h 6h 12h 24h LB

Fig. 2. SDS-PAGE analysis of Bsa-Phy1 protein expression under 0.1
mM phosphate media in CK-PHY1 strain. Protein maker is indicated
by M. Proteins were extracted at the indicated time (hour) after
inoculation. LB indicates the proteins which are extracted from the cell
growing in LB media. Bsa-Phyl protein (41kDa) is indicated by
double arrow.
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Fig. 3. Phytate degrading ability of CK-PHY1 and KCTC 8913P.
Degradation of phytate is detected as a clear zone. Strains are indicated
by the name of transferring plasmid. pl114-5, pBluescript SK(+)
containing promoter and coding region of phytasel gene of KCTC

'8913P; pEAAP, pET-22b(+) containing promoter of phod gene of

Enterobacter aerogenes; pPEAPHY 1, pEAAP ligating Bsa-phyl gene
(contains only coding region); KCTC 8913P, Bacillus subtilis var.
amyloliquefaciens.
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ABSTRACT : Construction of the Phosphate-Limitation Inducible Expression Vector Containing the
phoA Promoter of Enterobacter aerogenes
Hwa-Hyoung Chang', Byung-Hoon Kho?, Shin-Young Park’, Sung-Ho Lee?, Sung-Jin
Kim?, You-Jung Lim’, Gabjin Han’?, Young-Ho Kim?, Young-Keun Lee*, and Ki-sung
Lee*'** ('Bio-Med RRC, *Department of Biology & Medicinal Science, PaiChai University,
Daejon 302-735, Korea, *Eco-Bio-Med Co. Ltd., Daejon 302-120, Korea, “Radiation Appli-
cation Division, Korea Atomic Energy Research Institute, Yusung P.O. Box 105, Daejon 305-

600, Korea)

To induce recombinant protein under phosphate restricted conditions such as soil, we have constructed the

expression vector (pEAAP) with phod gene promoter of Enterobacter aerogenes. To construct the pEAAP,
deletion of the T7 promoter and lac operator from pET-22b(+) by Bg/ll-Xhol digestion and addition of the phoA
gene promoter (containing the pho box) were performed. To test pPEAAP as an expression vector controled by

phosphate limitation, pEAPHY 1 was constructed with the phytate gene ( Bsa-phyl) of Bacillus subtillis var.
amyloliquefaciens (KCTC 8913P). Under the phosphate-limitation condition, CK-PHY1 ( Escherichia coli
JM109 was transformed with pEAPHY 1) expressed the 41 kD Bsa-Phyl. Also CK-PHY| formed the clear

zone in solid medium containing phytate as a sole phosphate source.



