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In vitro Bioassay and Characterization of Human Epidermal Growth Factor Derivatives from Pregnant
Human Urine. Se-Cheol Park, Jae-Hyun Jun, Jung-Hyun Nam, Tae-Jong Kwon', In-Young Ko and Kwang-
Hyun You*. Laboratory of Biotechnology, Yuhan Research Center, Yuhan Corporation, Kunpo-si 435-030, Korea,
‘Departrment of Microbial Engineering, Kon Kuk University, Seoul 133-701, Korea — Natural human epidermal
growth factor (nhEGF) was purified from pregnant human urine by benzoic acid adsorption, DEAE-Sepharose

ion exchange, and immunoaffinity chromatography.

The purified nhEGF was further separated into four frac-

tions using Bondapak Cix HPLC system. Following characterization by Western blot analysis and double immu-
nodiffusion, we found that each fraction corresponds to four derivatives of the nhEGF. For biological analysis
of nhEGF, we optimized the labeling time and serum concentration for the incorporation of 5-bromo-2'-deoxy-
uridine (BrdU), a non-radioactive alternative for ["H]-thymidine uptake, into NIH 3T3 cells. The DNA synthesis
of NIH 3T3 cells was gradually increased at the nhEGF concentrations between 0.1~ 10 ng/m!/ in the Dulbecco’s

Modified Eagles Medium (DMEM) containing

0.2% Fetal calf serum (FCS). When we assayed the biological

activity of four fractions, the activity of the second fraction was superior to that of the others. Based on
the results from the HPLC analysis spiked with recombinant human epidermal growth factor (rhEGF) and
amino acid sequencing, we concluded that the second fraction was nhEGF and the other three fractions were
the derivatives of nhEGF. In addition, the proportion of nhEGF was approximately 46% as compared with

that of the other three derivatives.
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Table I. Summary of the purification of hEGF*
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Fig. 1. SDS-Polyacrylamide gel electrophoresis of hEGF,
each purification steps.

Lanes 1, low range marker; 2, concentrated urine f{raction;
3. DEAE >Sepharose fraction; 4, rmmuno affinity fraction;
5, rhEGF.

Total Protein hEGF Specific activity Yield Purification
Purification steps (mg) (ug) LhEGF (ug)/total (%) foid
protein (mg)]
Benzoic acid extracts 1719 399 0.2 100 1
Ultrafiltration 537.2 363 0.7 91 3.5
DEAE Sepharose chromatography 14.8 2614 17.7 66 88.5
Immuno affinity chromatography 0.4 162 463 41 2,315

x* v - .
EGF was determined by radioimmunoassay,
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Fig. 2. Chromatography of the purified hEGF (A), and co-
chromatography of the purified hEGF and rhEGF standard
(B) on a u Bondapak Cy column.

Solvent system: the column was eluted with a linear gra-
dient of 22~66% acetorutrile in 0.1% trifluoroacetic acid.
The flow rate was 1 mi/min and each fraction was collected.
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Fig. 3. Western blot analysis (A) and double immunodiffu-
sion (B) of four hEGF-containing fractions.
Approximately 2 pg of hEGF-derivatives was loaded 1n each
lane.

(A) Lane 1, fraction #1: 2, fraction #2; 3, fraction #3;
4, fraction #4:; 5, low range marker.

(B) Center well A, anti-hEGF MAb. Side wells 1, fraction
¥1; 2, fraction #2; 3, fraction #3; 4, fraction #4; 5, im-
muno affinity purified hEGEF; 6, rhEGF.
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Fig. 4. Effects of BrdU labeling time (A), serum concentra-
tion (B), cell number (C) and hEGF concentration (D) on
DNA synthesis in NIH 3T3 cells.
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Fig. 5. Effects of hEGF derivatives on the DNA synthesis
in NIH 3T3 cells.

A, fraction #1; B, fraction #2; C, fraction #3; D, fraction
#4.
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