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o] Mgl A7 Ao2 JAND? RetinoidE vl kgt 34kst 2448 2 whdel AE 24 oA, 23 2 AT AbE f
% 59 uf¢ E942 vgikeld (non- antioxidant) &8-S zZed o= x|ghule] AR 02 ZA A AYH re-
tinol®] retinale]y retinoic acid& ¥ thdl A& A 2 o] Al 2] Aol

All trans retinoic acid (RA)¥ 48] &40 714 2 retinoid2® AFE oA o] 584 2 f-Axte] vhgtre] B
A ME A AA, B3 D AE AP fX 5o u]gAlElA (non-antioxidant) Z-&o] 3 A3 Mg A2} Aus}
o pad o wuEm v AEAd EAsR= CRABP (cellular retinoic acid binding protein)E retinoic
acid®] AE U} F5& &oldA slu, AX oA retinoic acidi 3 Wel 2f 442 RAR (retinoic acid re-
ceptor)t #tofl 337l RXR (retinoid X receptor)ol] 23H}** . RART RXRE 2AHZolE 322 5849 A}
A EiZts &M 02 AE-& sk, o] Retinoic acid7t AEE A %2 RA £84& DNAS o814 Ags o] 9l
U RAZF 23519 DNASS] Agto] 108) ol 27153 Aoz A9Ert” RAS RA 84 E¢dA= 4 449
RARE (Retinoic acid response element)& Q1A|ated 2A @& 2HoTH AX] F4] oA 2 £3} {at 59
e B 75S eI,

e A EAM Retinoic acid (RA)S] ME 54 4] 7]1d& A7 219 A7 A Ao d (figure 1) B2
&Y T4TD Frd Aol RA A= 90/001"‘-4 =4 C—*}Zﬂ FE3H = o) PKCY 2&S ukslga, vk
o RAT 3.2& H|9EE 3¢ A3xQ MDA-MB-2319] Z49 A4 PKC ”EL JJrE T A EYE o] &8}
of A B3 AIZl PKCE 10-8M RA A Hu} 62 &3] T-47D A|E9] 42 oA 80tt. PKCY WH L RAZ &
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E —~ 250 - -8 CW“O( Figure 1. Retinoid regulation of human breast carcinoma

g‘o 200 4 - RA UM | cell proliferation. (A) Hormone-dependent T-47D cells were

27T 50 4 ._ plated at 15X104 cells/dish. After 24 hr retinoids were

= x 100 4 B added to a final concentration of 0, 10-8 or 10-7 m from

Q 1000x stock solutions in ethanol (t=0). Cells were tryp-

50 —~ i sinized, stained with trypan blue and counted after the in-
¥ dicated intervals. Both retinoids, all-trans retinoic acid and
1 2 3 4 8 the RAR selective Am580, inhibited T-47D cell prolifera-
Days tion without effecting viability (>90% of cells excluded
trypan blue at all times).
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231 frabet AlE o) o]AtZE4o] A A 9= FkS-A (insensitivity) o] PKC) & B2 A3d 4= = 7154 L
A kgt

Retinoic acid (RA)el 93t 328 o]&q fleh A9 o524 JA% PKCao WaE {128 el 7108t
PKCaz} @Al #dd MDA-MB-231 Z2& uoEA 4 AEe] RACl g 52 oA axpg d9g Any”
PKCo] 8] &d =1 zkxlE MDA-MB-231 et Alxe] 248 13 JAsh=] &gtovt 10-6M RAS] H7t Agj9}
B ~40%2 ZA& AR (figure 2) ©]& growth factor 213 A'd A A2} MAP kinase &4 A2 Fvhety
t} (figure 3). o]¢} 72 PKC 2@ RA Aol 9 fit T4 A 3= MDA-MB-2314X%0A PTG}
pLac repressorg °©]&% PKC w& i 248 Sato] tha] A=A

A. No RA B. 10° M RA
o 500
< 400
2 300 s
t 200 @ woA paem | | Figure 2. Retinoic acid inhibits proliferation of MDA-MB-231
5 oo <00 PRC MDA cells expressing PKCa. Parental or PKC transfected MDA-MB-
3 ) 231 cells were plated at 15X 104 cells/dish (Day 0). After 24 hr,
T

! retinoic acid was added to a final concentration of 0 or 10-6 M.

i }. I ]

i T T 1
1 2 3 4 5 Cells were trypsinized, stained with trypan blue, and counted
Days Days on Days 1, 3 and 5. Data shown (% SE) are from three inde-
pendent experiments.
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l g " Figure 3. RA decreased serum activation of MAP Kinase. Parental MDA-MB-
b e a#& .ol N P-MAPK 231 (left), or MDA-MB-231 cells expressing PKC (right) were serum starved
(0.1%) for 24hrs with or without RA (10-6 M), and then stimulated with EGF
, (40 ng/ml) for 15 min before harvesting. Whole cell lysates (30 pg protein/
sk ssise Total MAPK lane) were subjected to SDS/PAGE and immunoblotting with phospho-MAP
EGF: - - + 4+ - - + 4 kinase antibodies (P-MAPK). Filters were then stripped and re-probed with an-
RA: - % = + - + - 4 tibodies recognized total MAPK. Immune complexes were visualized by

i enhanced chemiluminescence.

Growth factor signaling® RA signaling®] 58 <12}, & CRABP (cellular RA binding protein)# RA 8¢}
9] cross talk?] #Hol PKCosl RA 924 5 2 F4 A4 7148& A Ax" MDA-MB-231 28 u|o&
3 Garet Al A PKCo®] 32 WEL growth factor signaling®] "7 A% c-fos¢t JunBe] 2+& A (figure 4)
2 RA signaling®] 52 <1#1¢! CRABP 11¢] 288 Z7HIH 24 (figure 5) RAd td ¥H-E-A& Frsted F4 9
AE ok AASHATE o4 A= PKCort RA €3 fet 54 AA| 7|73 S8 wi/]AY-S AQhsie}.
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HEHl EE $ARE F£2F 7F tocopherol, tocotrienol, $4 HIEM E 2 #d S EAS T 48B4 FR 0
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g 1c0 Figure 4. Stable expression of PKCa alters proto-oncogene expression. (A) Parental
z . (lanes 1) or PMV (lanes 2)- or MV7-PKCa (lanes 3)-infected MDA-MB-231 cells were
é e maintained for 24 h in 0.5% fetal bovine serum (FBS) plus or minus 10-6 M Retinoic
% ) Acid (RA) prior to acute stimulation with 10% FBS for 30 min. Total RNA was iso-
LN lated and Northern blots were probed for L-30, c-fos, and Jun B mRNAs. (B and C).
§ 02 The signal intensities from multiple experiments (B : c-fos, C : JunB) were quantified
® e and the integrated areas were normalized, first to the corresponding value of the L-30
- x‘:‘:m va;«g: o ::;: loading control and then to the signal observed in serum-stimulated parental cells (=
e ! 1.0). The average values (+:SE in B) are plotted for each cell line and each treatment.
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Figure 5. Stable expression of PKCa and RAR alters CRABP Il expression.
CRABPI pCMV (lanes 1-3)}, MV7-PKCa (lanes 4-6)-or MV7-PKCa/CMV-RARa
(lanes 7-9) infected MDA- MB-231 cells were maintained for 24 h in 0.
L-30 5% fetal bovine serum (FBS) plus or minus 10-6 M RA (RA) prior to a-
cute stimulation with 10% FBS for 30 min. Total RNA was isolated and

Northern blots were probed for L-30 and CRABP Il mRNAs.
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M E APEE Fsh= VESY 4%l n|gits} 2t8 7|H 02 transforming growth factor-B (TGF-B), Fas
(CD95/APO-1)¢t c-Jun N-terminal kinase (JNK)9] 4l 7k 4% dg A7} #do] U= Aoz gzjx o™ ™,
Frabek M Zo| M= Z2418 9 A8l negative growth factord) TGF-Bell th3l uk-g-o] njerald] VESE -1kt A 3ol A
TGF-BS} €4 28 7 A 4 Axe] 34L& A&, =38 tumor necrosis factor +&A¢] Fas$} Fas
ligandel WdS Z7MAIA GAEY APEE REJFECP O dHogE T4 |, 28}, AMER 2T o] Yt AE
A AA e oA INKe 28 2 #Ade] Wsle =437 1% dh=v 2 23 cytochrome c, caspase 3°] &413}=
o] A¥ APES FEF.

0]2]¢] uje}vl Eo] v]3aks} 280 2 a-tocopherolol] ¢§ a-TTPe A&2] ¥td Z71¢} Protein kinase C (PKC)
o] &4 A7 A A*?. o TTPE ZHAXAA F2 $8o] Hdl a-tocopherol® B-tocopherol, y-to-
copherolol B8] o-TTPEd] i3t F3tgoe] zon 3 o-TTP ¢¥A 3 mRNAS HdL /M7= Ao dajA

Ak?. vietel E9) naatst 24 digt thE ol a-tocopheroldll €13t Protein kinase C (PKC)9] @4 Alo)|A]
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