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593 610
------------------ CATTTCTCGTGGCTTTTCT
TTCCGTTTCATAGATGGTACTTGTATT

985
B  eereeeeeCATACCCCGGTCCATATCTGGA
CTGGTGATAGTCCTAGACAAAAAAACG

1051
GTGAAAACATGGGTAATTTCTATTCAG
CCGGTTTACACCCGATTTTTTACTGTCA

1101
CCACGCAAATGTGGACCGGATGTGGG-3

Fig. 1. Two copper binding sites (cuA and cuB) of potato
polyphenol oxidase. Underlined sequences indicate the synthesized
primers.
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Fig. 2. Subcloning of the DNA fragment for polyhistidine into a
pPET28a vector. Lane 1, 50 bp DNA ladder size marker; lanes 2-4,
digestion of pEThis vector containing the DNA fragment for
polyhistidine with BamHI and Hindlll. Arrow indicates the inserted
DNA fragment for polyhistidine.

Fig. 3. Tricine SDS-polyacrylamide gel -electrophoresis of the
polyhistidine produced in E. coli. Lanes 1, 3, and 5, total proteins of
BL21(DE3) harboring pET-his without IPTG induction; lanes 2, 4, and
6, total proteins of BL21(DE3) harboring pET-his after IPTG induction.
Arrow indicates the polyhistidine peptide produced in E. coli.
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Fig. 4. Copper contents in the E. coli strain harboring
PPOCBpET32 cultured at 37°C in LB media supplemented with 3
mM CuSO,. 1, BL21(DE3)pLysS; 2, BL21(DE3)pLysS harboring
PPOCBpET32; 3, IPTG-induced BL21(DE3)pLysS harboring
PPOCBpET32.
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Fig. 5. Copper contents in the E. coli strain harboring pET-his
cultured at 37°C in LB media supplemented with 3 mM CuSO,. 1,
BL21(DE3); 2. IPTG-induced BL21(DE3); 3, BL21(DE3) harboring
pET28a; 4, IPTG-induced BL21(DE3) harboring pET28a; 5,
BL21(DE3) harboring pET-his; 6, IPTG-induced BL21(DE3) harboring
pET-his.
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Fig. 6. Copper contents in the E. coli strain harboring pET-his
cultured at 37°C in LB media supplemented with 3 mM CuSQ, in
the presence and absence of kanamycin, respectively. 1, BL21(DE3)
without kanamycin; 2, IPTG-induced BL.21(DE3) without kanamycin;
3, BL21(DE3) harboring pET28a with kanamycin; 4, IPTG-induced
BL21(DE3) harboring pET28a with kanamycin; 5, BL21(DE3)
harboring pET-his with kanamycin; 6, IPTG-induced BL21(DE3)
harboring pET-his with kanamycin; 7, BL21(DE3) harboring pET28a
without kanamycin; 8, IPTG-induced BL21(DE3) harboring pET28a
without kanamycin; 9, BL21(DE3) harboring pET-his without
kanamycin; 10, TPTG-induced BL21(DE3) harboring pET-his without
kanamycin.
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Copper Content Increase in E. coli Expressing Copper-Binding Peptide Genes

Hyung-Kee Kim, Sung-Hyun Moon and Woo-Yeon Kim* (Department of Biotechnology, Chung-Ang University,
Ansung 456-756, Korea)

Abstract: Cloning and expression of copper-binding peptide gene in E. coli was carried out to enhance the copper-
chelation capacity. E. coli was transformed with pET vector containing the copper-binding region of potato
polyphenol oxidase gene and polyhistidine-coding DNA, and the copper content of E. coli harboring each vector was
measured. No increase in intracellular copper was observed in E. coli harboring PPOCBpET32 vector, which contains
DNA for polyphenol oxidase copper-binding region. Intracellular copper content of E. coli harboring pET28a vector,
which contains one hexahistidine unit DNA, was 2,500 ppm after culturing without kanamycin, whereas E. coli
harboring pET-his vector, which contains nine hexahistidine unit DNAs was 3,200 ppm.
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