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Purification of cell growth stimulation peptide

from human placental chorioric tissue
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Mukogawa Women’s University, Nishinomiya, Hyogo 663, Japan
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The purification of cell growth stimulation peptide from human placental chorionic tissue that con-
trols the division of a nomal human skin fibroblast (NLF) and several human cell lines maintained in
tissue culture is reported. This cell growth stimulation peptide is about 15kDa by polyacrylamide gel
electrophoresis and gel chromatography. The yield of cell growth stimulation peptide is 1.2mg per 100g
of human placental chorionic tissue. Growth stimulating activity of DNA synthesis in NLF cells at
concentration of 0.5¢g/ml is equal to activity of 10% FBS.
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Human placental chorionic tissue
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Fig. 1. Extraction and ammonium sulfate frac-
tionation of growth stimulation activity from human

placental chorionic tissue.

Table 1. Recovery of the cell growth stimulation
activity from 100g of human placental chorionic

tissue.

Quantity Units* Total
mg /mg unit

Crude extract 2400

3.5M (NH,),SO, ppt 170 15 2550
CM-Sephadex C-50 34 60 2040
CM-Cellulose CM52 15 130 1950
Q-Sepharose 10 200 - 2000
Mono Q 2.5 700 1750
Superose 12 1.2 1500 1800

A DNA synthesis assay was performed as
described in Fig. 2. *Unit: growth stimulating
activity with 10% FBS.

1x10* cells in MEM supplemented with 10%FBS
{ 1-day incubation
MEM with 0.5% FBS, 1ml
| 2-day incubation
Add sample
| 21-hour incubation
Add [PH]-Thymidine (10xCi/ml) 501
! 3-hour incubation
Rince with MEM, twice
{
MEM with 10% FBS
| 2-hour incubation
Rince with PBS(-), twice
v
Cells harvested with trypsin-EDTA solution

i
Aspirate on a Whatman GF/C filter

!

Fixed with 5% TCA
l

Dry with 100% methanol
i

Scintilation counting

Fig. 2. Assay for DNA synthesis of NFL cells.

Table 2. Amino acid composition of the cell
growth stimulation peptide from human placental

chorionic tissue.

Amino acid %
Lys 7.9
His 5.7
Arg 2.1
Asp 9.3
Thr 5.7
Ser 6.4
Glu 7.1
Pro 5.0
Gly 7.1
Ala 11.4
Cys 0.7
Val 9.3
Met 1.4

Ile 1.4
Leu 12.1
Tyr 2.1
Phe 5.0
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Fig. 3. Elution patterns of column chromatography.
(A) Stepwise elution on CM-Sephadex C-50 of 3.5M
(NH,),SO, ppt. 170mg of 3.5M(NH,),SO, ppt was applied
on a column(2.5x60 cm) equilibrated with 0.1M sodium
phosphaté pH6.0, and eluted by stepwise increasing the
NaCl concentration between 0.1M and 1.0M. (B) Stepwise
elution on CM~Cellulose CM52 of the 0.5M NaCl fraction
obtained from CM-Sephadex C-50. 34mg of biological
active fraction(0.5M NaCl) obtained from CM-Sephadex
was applied on a column(2x20 cm) equilibrated with
0.05SM ammonium acetate pH6.5, and eluted stepwise by
ammonium carbonate between 0.01M and 0.1M. (C)
Gradient elution on Q-Sepharose of the 0.01M ammonium
carbonate fraction obtained from CM-Cellulose. 15mg of
biological active fraction(0.01M) obtained from CM-
Sephadex was applied on a column(1.8x18 cm)
equilibrated with 0.02M Tris~HCl pH 7.5. The column was
eluted with a linear NaCl gradient of 0.02M Tris-HCl pH
7.5 between 0 and 0.5M NaCl(—--—-).

(] : biological activity)

(A) Mono Q HR 5/5 DPM
OD2so s x10°
10} g
{4
{3
05} 12
7 11
. lI|
10 20 30 40

Elution volume (ml)
(B) Superose 12 HR 10/30

e 10
14
43
05} 1o
l 41

10 20 30 40

Elution volume (ml)

Fig. 4. Elution pattern of FPLC. (A)Gradient elution
on Mono Q HR 5/5 of the biological active fraction ob-
tained from Q-Sepharose. 10mg of biological active frac-
tions obtained from Q-Sepharose was applied on
column, and were eluted with a linear NaCl gradient of
0.02M Tris—HCl pH7.5 between 0 and 0.5M NaCl(---
-). (B)Elution pattern on Superose 12 HR 10/30 of bio-
logical active fraction obtained from Mono Q HR 5/5.
2.5mg of biological active fractions obtained from Mono Q
HR 5/5 were applied on column, and were eluted with
0.IM ammonium bicarbonate.

15+

Growth rete

T

Fig. 5. Stimulation of DNA synthesis in NLF cells by
the biologically active fractions obtained from each purifi-
cation step(®—e: 3.5SM(NH,),S0, ppt, A—A: CM-Sepha-
dex C-50, @ —@ :CM-Cellulose CM52, ¢—<: Q-
Sepharose, A—A: Mono Q HRS5/5, O—O: Superose 12
HR10/30 ). The levels of DNA synthesis in cells without
addition(———-)and with addition of 10%FBS (
indicated.

)were
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Fig. 6. Stimulation of growth of NLF cells by the active
fraction obtained from a Q-Sepharose column. 1x105 cells
were plated in a 60mm culture dish and incubated for 24
hours. On day 1, the medium was renewed with MEM +
0.5%FBS, and cells were incubated for two days. On day
3, FBS at a final concentration of 10% or the Q-
Sepharose active fraction at a final concentration of
104#g/ml was added. On day 4~8, number of cells was
counted, and the growth rate was calculated. O—O:
0.5%FBS, A—A :10%FBS, A—A :10xg/ml of the Q-
Sepharose active fraction, ® —@ :10xg/ml of the Q-
Sepharose active fraction + 10%FBS

A ® weent 94kDa

e G7
ooy 43

G —— 144

M @ O 4 ()

Fig. 7. SDS-PAGE patterns of the active fraction. (A)
was used 15% gel, and (B) was used 5~20% gel. (1):
3.5M(NH,),SO, ppt, (2): Q-Sepharose, (3), (4): Su-
perose 12, (5): molecular weigth marker

15
%w‘
K
£
S
(D -
5
1 N ENCE N [
NLF MDA- MCF7 J82 HTB9 HelLa

MB453

Fig. 8. Growth stimulation effect to various cell lines of
10#g/ml of the Q-Sepharose active fraction. 1X10° cells
were plated in a 60mm culture dish and incubated for 24
hours. After changing the medium using MEM +
0.1%FBS, cells were incubated for two days. On day
3, FBS at a final concentration of 10% or the Q-
Sepharose active fraction at a final concentration of
10p¢g/ml was added. On day 7, number of cells was
counted, and the growth rate was caluceulated.
[]:0.1%FBS, [:10%FBS, N:10#g/ml of the Q-

Sepharose active fraction.
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