BEREREEEsE 17(1) : 49~56(1993)
Korean J. Animal Reprod.

Fouetof AHM cAMP, EGF, IGF-1 % cHej & olitsl X2 9o| of§l
I. EGF, IGF-1 % Photoreactive Cyclic AMP7}
FMAI M Zo| DNAEMMO| o|X|= &3
OfQlA - uhEE - BHF

gt &0

Role of cAMP, EGF, 1GF-I and Protein Phosphorylation in
Mammary Development
1. Effect of EGF, IGF-I and Photoreactive Cyclic AMP
on DNA Synthesis of Mammary Epithelial Cell
Yuh, I. S, C. K. Park and B. J. Hong

College of Animal Agriculture, Kangwon National University, Chuncheon
SUMMARY

Mouse mammary epithelial cells(NMuMG) were plated onto 24 well plates(100,000
cells /well), in DMEM supplemented with 10% fetal calf serum. After serum starvation for 24
hours, EGF(0~100ng /ml) was added simultaneously with IGF-1(10 ng /ml), 1 M photoreactive
cAMP (4, 5-dimethoxy-2-nitrobenzyl adenosine-3',5" cyclic monophosphate, DMNB) or IGF-I plus
DMNB. After 2 hours, the cells were exposed to UV light(300nm, 3 second pulse) in order to ac-
tivate DMNB which induces a rapid transient increase in intracellular cAMP upon UV ir-
radiation. DNA synthesis was estimated as incorporation of *H-thymidine into DNA(1 hour pulse
with 1.Ci/ml, 18~19 hours after UV exposure). Without IGF-I or DMNB, EGF(10 or
100ng /ml) increased DNA synthesis from 8,362 dpm/well in control to 16,345 or 18,684
dpm /well with EGF(pooled SE=1,239 dpm /well, P<0.05). IGF-I or IGF-I plus DMNB alone
increased DNA synthesis from 8,362 dpm /well in control to 17,307 or 20,427 dpm /well, respect-
ively(P<0.05). Addition of IGF-I, DMNB or IGF-I plus DMNB into 0~100ng /ml EGF did not
significantly change the shape of dose response curve of EGF alone. In other experiment, EGF
or IGF-I1 was added at the time of UV irradiation(after 2 hours from DMNB addition). Addition
of IGF-I plus DMNB into 10ng /ml EGF group exhibited interaction effect in DNA synthesis
[EGF(10ng /ml)=18,497: IGF-I+EGF=22,837; DMNB+EGF=20,658; IGF-I+DMNB+EGF=2
9,658, pooled SE=1,055, P<0.05]. These results indicate that simultaneous activation of EGF,
IGF-I and intracellular cAMP interact in DNA synthesis of mouse mammary epithelial cells,
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A2 2 cyclic  adenosine-monophosphate
(cAMP) o] &t fa4m Mo b= x|
e AHaAT e Aex BadoisttHLoizi,
1983; Rillema, 1976: Sapag-Hagar¢} Green-
baum, 1974; Sheffield %, 1987).
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Silberstein &, 1984: Stampfer, 1982).

#olli= protein kinase A¢] antisense oligo-
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gz g AAAE Ao RuHo] gt
(Sheffield, 1991).
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NMuMG (normal murine mammary epithelial
cells: American Type Culture Collection, Roc-
kville, MD, USA) #3433 EE 24-well vl F3
Al(Falcon, CA, USA; 100,000 cells /well) &=
8-chamber plastic culture Zelol=(Lab-Tek,
Miles Scientific, Il, USA: 10,000)° DMEM »}
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10% FCS7} 6% nfjorioz 2411 7F Bt ulj ok
Alell HatrZ on, ok 24413t B FCS7E e
o] QlA) gbi= vl g o] &5t BE AEE AEA
FetA 2] Go /GletAld E2EE st

24 g

Photoreactive cyclic AMP(DMNB, dimetho-
xy-2-nitrobenzyl adenosine-3',5" cyclic monopho-
sphate, Molecular Probes, Mo, USA) & g4}
Al Aulst &, 2417F Hell UVE =ZA#A
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1. Effect of dimethoxy-2-nitrobenzyl
adenosine-3',5 eyclic monophosphate
(DMNB) and UV irradiation on sub-
sequent DNA synthesis in mouse mam-
mary epithelial cells. a = significant ef-
fect of DMNB followed by UV ir-
radiation compared to the indicated
concentration of DMNB without UV ir-
radiation, b significant effect of
DMNB with UV irradiation compared
to no addition of DMNB with UV ir-
radiation(P<0.05).
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Fig. 2. Effect of DMNB and UV irradiation on

nuclear labeling index in mouse mam-
mary epithelial cells. a = significant ef-
fect of DMNB followed by UV ir-
radiation compared to the indicated
concentration of DMNB without UV ir-
radiation, b significant effect of
DMNB with UV irradiation(P<0.05).
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M ZujFA] 100 M DMNBE #7138 oA A
EEo] v dNs #FY £ Aoy (data not
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FAdHNEE ez s AN A FAEY
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% 1 == 10,M DMNB +3&J4-= (dimethoxy
nitrobenzene) o] DNAZA Axd& FFE w7
%= Foz AlgHETH

Fig. 32 DMNB¢} EGF ¥ IGF-1& Al d7t
ARl & 2813 o] UVE =FA)17) 238 HogFE
Roltt, IGF-1 ! DMNBE ¥33l#] &S EGF &
% A72gA, 10 =¥ 100ng /ml EGFE7HA] o
27 8,692 dpm /wellel] BIn3led 16,345 2 18,684
dpm /well®] DNAFAEE Bo EGF7 93
DNA 3+ 37M71e Aoz Yeigth(P<0.05).

T3 IGF-1(10ng /ml) 2 IGF-1(10ng /ml) plus
DMNB(1 M) & &g o] 2ojrx= DNATA &
o] 747} 16,640 2 20,093 dpm /wellZ 27T 2] §,
692 dpm /well2t} {9314 DNAGAES 5
ZAcHP<0.05). IGF-I, DMNB ®=%+ IGF-I plus
DMNBE EGF(0.01~100 ng /ml) ¢} 2z} Fx2dl 3
7712 2A17F Foll UVE w2A)7) A1k, EGF ¢
Exge] o3 Foffg w3 I (dose response
curve) o] RoFS W3tAF|A gokom, olE 7t
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EGF(10 or 100ng /ml) Z§oX DNAZ &£
4328 @9 (interaction effect) & & 4= AA=w)
[EGF(10ng /ml) = 17,513; IGF-1 + EGF = 22,
170: DMNB + EGF = 10,830; IGF-I + DMNB
+ EGF = 28,258 dpm /well: pooled SE = 898
dpm /well; P<0.05], o]9} & AM-E {41445 4
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EGF+IGF: then DMNB
dpm /well (X 1000)

% pooled SE=1,009 dpm /well, n=6
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Fig. 3. Effect of epidermal growth factor(EGF), isuline like growth factor-I(IGF-I, 10ng/ml) and
DMNB(1 M), followed by UV irradiation, on DNA synthesis in mammary epithelial cells.
EGF and IGF-I added at the same time as DMNB(2 hours prior to UV irradiation). There

were no significant interaction effects among EGF, IGF-I1 and DMNB on DNA synthesis of
mouse mammary epithelial cells.

DMNB; then EGF+IGF-1

pooled SE=898 dpm /well, n==6

0 T T v T Kl
0 0.01 0.1 1 10 100
EGF{(ng /ml)
——EGF —+ EGF+DMNR+¥- EGF+I1GF-1-8- EGF+DMNB-+IGF-1

Fig. 4. Effect of EGF(0~100ng/ml), IGF-I(10ng/ml) and DMNB(1 M), followed by UV irradiation,
on DNA synthesis in mammary epithelial cells. EGF and IGF-1 added at the time of UV ir-
radiation. a = significant interaction effect among EGF, IGF-I and DMNB[P<0.05, EGF(10 or
100 ng/ml)+IGF-I+DMNB minus EGF(10 or 100 ng/ml) alone vs EGF(0 ng/ml) +IGF-
I+ DMNB minus EGF(0 ng/ml) ].
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