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Abstract — Inhibition of the growth of human cancer cells by proteins secreted from 3T3-L1 cells was investigated
in the present study. The growth of human cancer cells was inhibited by co-culture with 3T3-L1 cells under 10%
FBS and DME, DME, GIT and serumless medium, respectively. The conditioned medium of cultured 3T3-L1 cells
under serumless medium was concentrated 100-fold through an ultrafiltration cell with a 10,000 molecular weight
cutoff at 4°C under positive pressure using nitrogen(3T3-L1 EM). 3T3-L1 EM inhibited the growth of HeLa, Hep G
2, KHOS-Np, A431 and MCF-7 cells. 3T3-L1 EM was purified with FPLC, DEAE-ion exchange chromatography
and phenyl-sepharose chromatography. The major protein of 3T3-L1 EM has a molecular weight of 66,000-68,000
in SDS-PAGE analysis. The results suggest that the inhibitory activity of 3T3-L1 EM appears to be due to some

protein(m.w. 66,000-68,000) secreted by 3T3-L1 cells.
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A AFA 9] breast epithelial cell®] #3}+= EGF2} IGF 59

growth factor, estrogen, progesterone, prolactin, glu-
cocorticoid, insulin 5-2] hormone & retinoid, vitamin D, E,
C, nicotinamide 5-2] vitaminel] ]38} E-2&F AL 30A o] 2}
3] A ¥} (Tooper & Freeman, 1980; Lippman & Dickson
1989; Sato %, 1980; Kawada 35, 1990; Ono %, 1990;
Lewis &, 1982).
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broblast,

mammary stromal cellg] fi-
preadipocytes & adlpocytes Tof|a] wrEo]A,
mammary epithelium®] A&}, Fef4 W3l o 23 52 2
A= Aoew® odzx ¢lti(Oka & Yoshimura 1986;
Haslam, 1987). ©]& %4525 mammary epithelial cell<]
AAS &A= EAEE 76,0008 @Ao]  embryonic
mammary mesenchymal tissueol|#] ¥ AHAE e
(Taga 5, 1983), mouse mammary fibroblasts®] ®jjoFeli =
neoplastic mammary epithelial cell®] Ad#kol] 8k FErf
3% 9 ch(Enami 5, 1983).

3T3-L1 A|¥#3= mouse fibroblastg] 3T3 A ZfA Fd
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Az AAg ZA5 4 weksha adipocyte 23}
e AAS 71431 9127 (Green & Kehinde, 1974), -3}
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Dulbeco's modified Eagle's medium(DME, Sigma), GIT
medium(Wako), serumless medium(Neuman & Type II, Gib-
co), fetal bovine serum(FBS, Gibco), penicillin-streptomycin
(Sigma), trypsin(Gibco), PVDF(Sigma), coomassie brillant
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blue R250(Fluka), SDS(Sigma), acrylamide(Sigma), Dalton
mark(Sigma), trizma(Sigma), PEG(Sigma), MTT(Sigma) %
& AgSs 00, 7)ok Aok Azaleraolt YAk
Abg-3ledc}. 7] transwell(6.5 mm, Costar), membrane
filter(MSI), culture flask(Nunc), ultrafiltration cell{Amicon),
centriprep(Amicon), DEAE ion exchange Column-5PW
(TSK, 8x75 mm), phenyl-sepharose column(LKB, 8x 75
mm), inverted microscope(Nikon Co.), CO, incubator
(Vision Co.), microplate reader(Dynatech MR-5000), freeze
dryer(Labconco Co.), FPLC(LKB Co.) 5-& A3t}
3T3-L1M|Z2} OIF| 2AM|EZO| co-culture

3T3-L14| =2 10% FBS7|} A7}5l DME#s]A]¢)| 2x10°
cells/m/ Fx 2 F-FA]A 24 well plate?] 7z} welled 1 ml#
FF38lal 37°C CO, incubatorellx] 48471 wheFsleic).
ConfluentA}el]7} ¥ 2 &<2ldk &, 10% FBS7| AHrp=
DMEH| 2] (FDME), 10% FBS7} 7}=A] < DMEH]X]
(NFDME), GFS(growth factor in serum)7} 35 GITul |
(GIT) 2 serumlesstl | (SL)%. 2&s}gict. oju] He 7+
A EFZ 2% 10° cells/mlE ZA|3+0] 6.5 mm transwello]]
100 pl8 Y3 24X 7} wioksl & o] transwell-& 3T3-L14|
ZZ ufef3k 24 well plateo]] &7 4447} co-culture &}
t}. Transwell-& A 2-2- 24 well plates]] $74 447F F<F 5
mg/ml 5= DPBS-Ae]| 345 MTTH9 20 4% trans-
wellel] Hrbsha Wok S2 A7) £akA 2 235 o)
of F8A afefale A7e 5 YAE formazang 0.04 N
HCl-isopropyl alcohol 100 pi2 S-FA|A LA ZF wello)
F-4=Z Microplate ReaderZ o]-£3}e] 570 nmell 4] &4
3t b wghl A kS Arpehg e sle] Az
AAES WEEE B
3T3-L1ME HZSSY0| LME S4l0f O[Xl= FE

3T3-L1M 2 10% FBS7} #A7}gl DMEm|A|] 2x10°
cells/m! FX2 $--A1A 250 ¢l culture flaskol] 15 pl5 4
37 37°C CO, incubatorel| 4] 48] 7} vl oF3}e] confluentALE]]
7F & AS A F SL wiA R 33 AHstAr). A2
SL vlA) 2 28kgk ohs- 4847k wljoFala wjoklg Al
HA 2L o}-L-(2F 500 ul), membrane filter(0.22 )= o5}
3tz oS A als 71E3tollA] ultrafiltration S}e] B3}
2+ 10,000 o]Ake] 23L& 100 #) E=3ldrhe]3} 3T3-L1
EMolg} a}). E%ole FDME W< 2 3)45}0(1:5) well
o 7} SRA 3 2x 10* cellse] Eo] ¢l 96 well platee]] 200
pAAB D 44217 Wjoi2Iek. wleF 3 DPBS-Ae] 314]5]
MTTS} 20 % 783 402k 2k wjersisich. ek
FTEA wlekd-E AAT H AR formazangd 004N
HCl-isopropyl alcohol 100 (2 42 A7 2% 7+ well]
&3} %5 Microplate ReaderZ ©]-8-3}e] 570 nmel|x] &3
staz, A RS AR 2o st Al EAAES

WEg 2 FAbstelct
3T3-L1AIE HiYS EHEIO] Ei| I &l

el 92 3T3-L1 EME FPLC(protein Pak glass
300SW 0.8x 30 cm)E o]-&-3}o] flow rate 0.5 ml/min. =7
stollx] #=2)§ ¥, DEAE-Ion exchange chromatography
(TSK-DEAE-5PW, 8x75 mm) % phenyl-sepharose chro-
matography(8 X 75 mm)E )83l £z AAstact. £
AA A 2} fractione 12.5% SDS-PAGE electrophoresis-S-
E3le] shalslg] o m(Laemmli, 1970), gel-> coomassie
brilliant blue 2 < 4 3}5itH(Fairbanks 5-, 1971).
SAANzZ|

£7 2]+ Student's t-testZ o|-8-3}5it}.

Algzn

3T3-L1M|Z2} O] AAIZEZFL| co-culture 21

3T3-L14| 27} confluent AFe7} H % Hu]sl= E4l0
gk uiA| ] <3S Al R 7] 9)3), 3T3-L1 Al E%} Hela
A|Z-Z FDMEr)A], NFDME®] =], GITujx] & SLul|=|Z A}
£3}0) 27} co-culturedts] S w), Helad|E9] A EAZS
o] 43.1+6.9, 77.24+2.4, 77.6+13 ¥ 53.6+1.1%% FDME
wiz) o} SLulA| oA HZAPEEo] oF 50%= b}, o}
ZA B AgoAe B4 FelE fol3HA ] 98t
serume| -H-Ele] 9lx] 232 SLufA] S A3} cH(Fig. 1).

SLull#] & A}g-3}le] 3T3-L14| F2} 14 A Z32] Hep
G2, KHOS-NP, A431 & MCF-74| 2.5 Z+7} co-culture 3}
A& u, 7+ FAEF AEEo] 753£17, 62.614.6,
69.44+2.0 & 50.7+5.5%% v}elyic}. o] A3k 3T3-L1A|
X7} B3] AEZE ookt A A EFL] A oA
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Fig. 1. Effect of co-culture with 3T3-L1 cells and HeLa cells
under various medium conditions. 3T3-L1 cells were cultured
in 24 well plate, and Hela cells were cultured in transwell (6.
5 mm). FDME; 10% FBS+DME medium, NFDME; DME
medium, GIT; GIT medium, SL; Serumless medium Each bar
represents the mean 1 SE from 4 experiments. *; Significantly
different from control group (*p<0.01, **p<0.001).
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Fig. 2. Effect of co-culture with 3T3-L1 and human cancer
cells under serumless medium. Each bar represents the mean+
'SE from 4 experiments. *; Significantly different from control
group (*; p<0.01, **; p<0.001).
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Fig. 3. Effect of 3T3-L1 EM on human cancer cells. 3T3-L1
EM represents the 100X concentrated extracellular medium of
cultured 3T3-L1 cells under serumless medium. The extra-
cellular medium was concentrated through ultrafiltration cell
with a 10,000 molecular weight cutoff at 4°C under positive
pressure using nitrogen. Each bar represents the mean:SE
from 4 experiments. *; Significantly different from control
group (*; p<0.01, **; p<0.001).

B8 |8l 9185 AlAkske Zielch(Fig. 2).
3T3-L1 EMO| MIE Z4|0fl 0|XI= &3

29 Axts gals)r] 93 373-L1 EMS oA dAE
%4l HeLa, Hep G2, KHOS-NP, A431 4 MCF-74] Z.¢f|
7}eled A EARE8-E 5T 237} 483422, 44.943.0, 53.
7427, 663+1.1 9 49.5+28%% vehdc) o] Aie
3T3-L1A| 7} $-30A] A2 2 Eulshis okl E A o
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Fig. 4. Molecular weight analysis of 3T3-L1 EM. (A)3T3-L1
EM was subjected to FPLC on a Protein Pak glass 300SW (0.
8x 30 cm). Fractions (0.5 ml) were collected at a flow rate of
0.5 m//min. Filled triangles represent the peak elution positions
of gel filtration standards: thyroglobulin (670,000), bovine »
globulin  (158,000), chicken ovalbumin (44,000), equine
myoglobulin (17,000), cyanocobalamin (1,350). The inset
shows the plot of V,/V, vs log (mon. wt.) (B) 12.5% SDS-
PAGE of each fraction. S, molecular weight standards: bovin
albumin (66,000), egg albumin (45,000), glyceraldehyde-3-
phosphate dehydrogenase (36,000), carbonic anhydrase (29,
000), trysinogen (24,000), trypsin inhibitor (20,000), o
lactalbumin (14,200). Lanel, Al fraction, Lane2, A2 fraction,
Lane3, A3 fraction.
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Fig. 5. DEAE-ion exchange chromatography of 3T3-L1 EM.
(A) Columns (TSK-DEAE 5PW, 8X 75 mm) were equilibrated
with PBS (pH 7.1). The columns were eluted under the
following conditions; Detector wavelength (280 nm), buffer (0.7
M NaCl in PBS, pH 7.1), flow rate (0.1 m/min.). (B) SDS-
PAGE of each fraction. S, molecular weight standards, M, Al
fraction of Fig. 4, Lanel, Al fraction, Lane2, A2 fraction, Lane
3, A3 fraction, Laned, A4 fraction, AS, AS fraction.

Asti ¢)&-% <& & g)sivi(Data not shown). 3T3-L1 EM
2] =& FPLCE ol§-sted £2|staL 7} peak & 217
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Fig. 6. Phenyl-sepharose chromatography of 3T3-L1 EM. (A)
Phenyl-Sepharose columns (8X75 mm) were equilibrated
with PBS (pH 7.1). Columns were eluted under the following
conditions; Buffer 1.8 M (NH,),SO, in PBS (pH 7.1), flow
rate (1.0 ml/min.). (B) SDS-PAGE of each fraction. S,
molecular weight standards, M, A3,4 fraction of Fig. 5, Lanel,
Al fraction, Lane2, A2 fraction, Lane3, A3 fraction, Lane4,
A4 fraction, Lane5, AS fraction.
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