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Purification and Characterization of Recombinant Human Epidermal Growth Factor in Escherichia
coli. Se-Cheol Park and Kwang-Hyun You*. Laboratory of Biotechnology. Yuhan Research Center, Yuhan Cor-
poration, Kunpo-si 435-030 Korea — Recombinant human epidermal growth factor (thEGF) was produced
by E. coli BL21 harboring a plasmid pYHB101l. The maximum production was 68.7 mg/l when the E. coli
strain was cultured at 25C for 48 hours in the modified MBL medium containing 10 g/l glucose with 1
mM IPTG induction at 2 hours after inoculation, The rhEGF was purified upto 267 folds by Amberlite XAD-
7 chromatography, ultrafiltration, and DEAE Sepharose fast flow ion exchange chromatography with an overall
yield of 66.6%. The purified rhEGF was further separated into two fractions by HPLC. The N-terminal amino
acid sequence of the second fraction was Asn-Ser-Asp-Ser-Glu-Cys-Pro-Leu-Ser-His. The effect of rhEGF on
the DNA synthesis was examined using in vitro biological assay based on the incorporation of 5'-bromo-2'-
deoxy-uridine (BrdU). The purified thEGF shows no difference with natural human epidermal growth factor
(nhEGF) in N-terminal amino acids residues and biological activity. From the results, we concluded that rhEGF
produced from E. coli harboring the plasmid pYHB101 was apparently the same as nhEGF.
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Fig. 1. Effect of glucose concentration on cell growth and
rhEGF expression during the 24 hrs (A) and 48 hrs (B)
culture of E. coli BL21 harboring pYHB101 after 1 mM
IPTG induction at 37°C.
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Fig. 2. Effect of induction time on cell growth, plasmid stability and rhEGF expression in E. coli BL21 harboring pYHB101

at 37°C.
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Fig. 3. Effect of growth temperature on rhEGF expression in E. coli BL21 harboring pYHB101 during 48 hrs culture with

1 mM IPTG.

(A) Comparison of cellular localization of expressed rhEGF at each temperature, 20C (d), 25C (c), 30T (b), 37C (a)
(B) SDS-Polyacrylamide gel electrophoresis of the celiular proteins. In all cases, samples applied to the gel are equivalent
to 35 W cultures. Lanes 1, low range marker; 2, 5, 8 11, pYHB101 M; 3, 6, 9 ,12: pYHB101 S; 4, 7, 10, 13; pYHB1O

P. Abbreviation: M, medium; S, supernatant; P, pellets.
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‘Table 1. Purification of rhEGF from culture broth of E. coli BL 21

carrying pYHB101

Total “"Total Specific activity Yield Purification
Purification steps protein rhEGF [rhEGF (U)"/ (%) fold
(mg) (U) total protein (mg)_
Culture broth 4997 359.7 0.08 100 |
XAD-7 chromatography 168.15 316.5 1.88 88 23.5
DEAE-sepharose chromatography 11.21 239.5 21.37 66.6 267.1
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Fig. 4. Chromatography of the purified hEGF (A), and co-
chromatography of the purified hEGF and rhEGF standard
(B) on a Bondapak (s column.

Solvent system: the column was eluted with a linear gra-
dient of 22~66% acetomtrile in 0.1% trifluorcacetic acid.
The flow rate was 1 m//min and each fraction was collected.
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Fig. 6. Comparison of Biological activity of purified-rhEGF
(A) with natural hEGF (B) and rhEGF (C) on the DNA
synthesis in NIH 3T3 cells.
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