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ROLE OF HEPATOCYTE GROWTH FACTOR IN INVASION
OF PROSTATE CANCER CELL LINES THROUGH
TUMOR-STROMAL INTERACTION
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We examined how prostate stromal cell-derived hepatocyte growth factor (HGF) affects invasion
of prostate cancer cells through tumor-stromal interaction. The effects of HGF, various growth factors
[transforming growth factor (TGF)-a, TGF-SI1, basic fibroblast growth factor, keratinocyte growth
factor, and platelet-derived growth factor], and conditioned medium (CM) from prostate stromal cells
(PrSC) on prostate cancer cells (LNCaP, PC-3 and DU145) were determined by collagen gel invesion
assay. DU145 cells and PrSC were co-cultured for matrigel invasion chamber assay. LNCaP and
PC-3 cells did not respond to any of the factors examined. Invasion of DU145 cells into the collagen
gel matrix was induced by HGF and TGF-£1, but not by any of the other factors tested. When
DU145 cells were cultured in CM from PrSC or co-cultured with PrSC, the cells acquired invasive
potential, and this invasion was inhibited by an antibody against HGF, but not against TGF-f1.
Induction activity of CM from cancer cells to stimulate HGF production by PrSC was studied by
ELISA method and Western blotting. Native type HGF production in PrSC was enhanced by some
unknown inducer(s) produced by cancer cells. In summary, PrSC-derived HGF enhanced invasive
activity of the prostate cancer cell line DU145 through tumor-stromal interaction wherein DU145 cells
secreted some HGF-inducer(s) for PrSC.

(Acta Urol. Jpn. 46: 769-774, 2000)
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Table 1. Relationship between cMET ex-
pression and HGF response in hu-
man prostate cancer cell lines to
androgen sensitivity

Cell line Androgen cMET HGF

sensitivity expression response

LNCaP + - —

PC-3 - + -

DUI145 - + +

A L7z HGF OBEFNDWTHRE L7z
MR EHE

1 # #

b hETZAREMIg k& LC LNCaP, PC-3, DU145
Z, HIZRRFIEMAIZIER © PESZIRZ b o —<#ile
%ﬁfﬁ L7:8  BEMIE & &4 OBMIED S DR L

BT A7-OICHEMEE 5 %BRFMFE (fetal
calf serum: FCS) T, #EMAgi3 FCS(—) T2 H M
BEL, £oLEZOI, @it LERBKESE T 4C
TREL TV, MEMBED LEIR collagen gel
invasion assay (2, MM O L& & ELISA ik &
Western blotting (Zfit L 7.

Recombinant human HGF, #i HGF #iffid KK
RERFLNEGECFEHE PR —BIR L Y 5%
i 72
factor (TGF)-a, recombinant human TGF-j1, re-
combinant bovine basic fibroblast growth factor
(bFGF),
factor (KGF), recombinant human platelet-derived
growth factor (PDGF) 8 & U8 TGF-81 #iifkix £ h
FNEALSOZEA LY
2. Collagen gel invasion assay

1.0X10°/ml D& O K4 OFEMK, type I col-
lagen ¥ # (Cellmatrix, Type I-A, Nitta gelatin,
Japan), 5% (Dulbecco’s modified Eagle’s me-
dium ; DMEM) BXO'FCS #&%41:7:1:1 04k
L TKLETRYE, 4-well O dish (2% &, 37°C T
gel fb L7z, Gel LICEKEHERFDOA-7:5% FCS
o DMEM %Mz, 3 BEIZFEAEHO medium %%
BL T/, 12BEEEEL, Z0OMBLMBERD
FERERA b R LA ZESAMER IS CEHBRE L.

BEMROEE EEOMR AL 0, HMERT
A DD medium DL DICRERFLTBW - BEEMHE
DREE EFE gel BNz 7z, £7- DUI4S B LT
i HGF #ifk & TGF-B1 #iifk % Bl 4 12 10 pg/ml @
WETMZ, 3HEIINLRLL.

3. Matrigel invasion chamber assay {2 & % #5535

Biocoat matrigel invasion chambers (Nippon Bec-
ton Dickinson, Japan) % B\ THEE L7z, 24-well

Recombinant human transforming growth

recombinant human keratinocyte growth
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® plate AT subconfluent 12 %o 7= SR A2
medium % FCS(—) ® DMEM (25 # L 72 &,
matrigel % coat & L7z PIf @ chamber {2 5.0 X
10%ml DD DU145 % 0.5ml #N L7z, 48R
R L/ fRIC X 79 ¥ % Diff-Quick Stain Kit
(Green Cross, Japan) THfs L, matrigel PEBAEL
PR % Ay v b LIRERE R L. E2AMAIO
medium P12 HGF & TGF-81 (23t ¥ 5 5ufE %54
AR, FhoORbRE L. BEELMRIET
¥ ¥ 55 HEHEIR L CEOFE RS, ThE 3
"ﬁlﬂ:l ¥ b a—izxbd A S CEHE L 7.

. BISTBRR B MNakE 2 b o HGF iREE

Fﬁﬁﬂﬂﬂﬁ,ﬁ‘ 24-well plate C confluent (ZFE L 72
#, PBS(—) i (phosphate-buffered saline with-
out calcium or magnesium) TH# L, SHEEMIZO
s mAELL UBBEELLEZOD
medium W HGF &% ELISA kit (2Tl L 7.
5. Western blotting

18 # B % 6-well plate C confluent |2 E3E L 7
t, PBS(—) ®# C#ir L, SEEMEOLFELM
Z 245K L7, £ D L% Centricon 10 concen-
trator (Amicon, USA) TI1045(Zi&#E L (volume:
200ul), BEABRETRHE L. 0ug DEHZI0%
acrylamide gel IZEB&RIXE L, £ D7 polyvinylidene
difluoride membrane (Bio-Rad, USA) IZ b5 > 2
Jr— L 7ay ¥ v I LREKRELTH
HGF #ifg, 2 X¥ifk& LT peroxidase labelled anti-
rabbit antibody % V>, ECL™ detection kit (2T
signal ZHRMH L7,
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Fig. 1. Morphological effects of growth factors
and conditioned medium (CM) from
prostate stromal cells (PrSC) on
LNCaP and PC-3 cells in collagen gel.
A, B: LNGCaP, C, D: PC-3, [A, C:
control (DMEM only), B, D: CM
from PrSC (The effects of growth fac-
tors on these cancer cells were the
same as those of the CM from PrSC)].
Bars; 100 um.

ZFOMFIIHIECTE 2D 572 (Fig. 1).
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F 7213 TGF-Bl DHFEETIZB W TZ DEBIT col-
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72. TGF-a, bFGF, KGF $ X UF PDGF |23+ LT
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Fig. 3. Semiquantitative analysis of morpholo-
gical effects of growth factors on
DU145 cells in collagen gel. The data
shown represent the mean and stan-
dard deviation of the evaluated clus-
ters of ten randomly selected fields
(n=111, control ; 58, HGF; 61, TGF-«
55, TGF-B1; 58, bFGF ; 49, KGF; 45,
PDGF). * p<0.0001 compared with
control.

£i27 8y 7 Ehh, TGF-B1IIxt T AHfkTid
THy 7 ENLhotz. ZOZE LY, BEMBORE
#ELFICE TN TS HGF 232 otk E L% 2
LTwabbnEBbh7: (Fig. 4).
2. Matrigel invasion chamber assay (2 381F % 3£

EIZL AMEEROMR

DU145 & BE Mg % 3EE L 72 & T 5 matrigel %
Bl AR HEEL VI Y POV e
THMLA CORERICLZREROMINIE HGF
W ABRICE DEEIIT Ty 7 EN/2As, TGF-
BLITH T AHETIET Oy 7 SN h ol ZDT
L 12 collagen gel invasion assay D#EFR & FFICHE
MR DEEZE EiFIC& T 5 HGF »* DUI45 iR

Fig. 2. Morphological effects of growth factors on DU145 cells in collagen gl.
A: control (DMEM only), B: HGF, C: TGF-«, D: TGF-31, E:
bFGF, F: KGF, G: PDGF. Growth factors were added at 10 ng/ml.

Bars; 100 um.
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Fig. 4. Effects of CM from PrSC or antibody
against HGF or TGF-B1 in the
medium on invasion of DUI45 cells
cultured in collagen gel. DUI145 cells
were cultured for 12 days in CM from
PrSC only, or with addition of anti-
body against HGF or TGF-S1 in the
medium. A: control (DMEM only),
B: PrSC, C: PrSC with HGF anti-
body, D: PrSC with TGF-31 anti-
body. Bars; 250 um. E: The L*/S
data shown represent the mean and
standard deviation of the evaluated
clusters of ten randomly selected fields
(n=111, control ; 84, PrSC; 106, PrSC
with HGF antibody; 108, PrSC with
TGF-f1 antibody). * p<0.0001 com-
pared with control.

MeeEmE R L Tws b0 L Bbhs (Fig. 5).
3. WiIREIEMAL D HGF A K ¥ 5 F SRR

MR OREE LEORR

BEMa L @ETH HGF 2 EE LTV 5725 &
M OREE HEOFERE T TFOELEIEMLA. £0
W5%id LNCaP 12~ PC-3 & DU145 OF D EH -
7= (Fig. 6A).
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Fig. 5. In vitro invasion assay of DU145 cells
co-cultured with PrSC. Cells penet-
rating the matrigel barrier were
stained black. A: Diagram of the
matrigel invasion chamber of DUI145
cells co-cultured with PrSC. The
membrane pore size is 8 um. B: con-
trol (without PrSC), C: co-culture, D:
co-cultured with HGF antibody, E:
co-cultured with TGF-S1 antibody, F:
Relationship between the ratio to the
mean value of control and each condi-
tion. Cells penetrating the matrigel
barrier were counted microscopically.
* p<0.05 compared with control. **
p<0.05 compared with co-culture
only.

DOREBEREL TV 5 Z LA L7 (Fig. 6B).
% =

HGF R EBEERCHEBEEICB W T EE—HEH
BEERADOATFTA T -5 —D12LLTELZLNTWVE
A5, SRk CTIRE—MEMEEER %8 L U 0E5E
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Fig. 6. A: Effects of conditioned medium
(CM) from prostate cancer cells on
stimulation of HGF production in
PrSC. The data shown represent the
mean and standard deviation of HGF
concentration (n=3). * p<0.05 com-
pared with control. ** p<0.05 com-
pared with LNCaP. No HGF was
detectable in the CM from cancer cells
(data not shown). B: Effects of CM
from prostate cancer cells on stimula-
tion of native HGF (85kDa) expres-
sion in PrSC. The first lane shows
recombinant human HGF (10ng) as
an authentic sample. No bands were
seen in the CM from cancer cells (data
not shown).
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EEHDAF4 -5 —D12& LTEN, EHtC
HYBOEREIZES L TWwA I L REVERTHE S
nNTBY, BVROEELBERFO 1 2L LTHRK
ENTWE, LIALSEObRbRORLIZF— 71
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