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A 5099%0] A ¥ A%3 7oA retinol 2 A|AT. 27F0A retinol2 F58 A|Watal 87 retinyl ester2
ol2el2sldo] FlAZ T80} AuiAe] FA AROZA 7+ 2 7 0l99) oy Ao Lyt AgEdY, =
o) A] retinoid & retinyl ester?] FE|2 AAH 7)1 3} retinalo]y} retinoic acidE Wl £3 T}t 4E-R
g

B ~carotene retinoide AWl frej71& AAse Fits} 8-S Falo] &, A¥F AL vEe oy
A4S sk Aoz Bado] Jou™, B-carotenco] f2)7] AA A7t Hold Aol W retinoide
3 &3} vk Ao g deA . B8] f-carotenes HHS HIRE AHW Ag gt o A7}
oL} Aoz YA e o]sh 2L f-carotened] 43} 2§ retinol 29 Aol 2§ Hol/jHrhe
-carotened]] 2|3 ZFA fel7] AA Al g Roltf. st 44 o]9)o] f-carotene 27} FHE
o 242 oAa 28E fEst 59 fucarotenes] vl G413} %8o] o P K} wasEd
o) 8 carotened] g JHAS AFHHTHE retinoid 2] Ao & Ao 7 AN’ Retinoide w3 &
A3 ALE e W] A 4 oA, B3 2 AX A f% 59 di$ &AgAQd HIEHEH (non-
antioxidant) 2H8-2 zZh=d] o)e Auwe AR o2 ZAoA AL retinolo] retinalo|u} retinoic acidg ¥l
3 toks SRR Ago o3 Aotk

All trans retinoic acid (RA)E AJg] B4o] 7H4 Z retinoid 2% AX WolMe] 444 2 §A%1e) v
DT @A AE 54 A, £31 2 AX AFE = §9 HIgIsH (non-antioxidant) #&0] 54 A5 dg
A9 dusla™ 1Pz gy ok M¥Ad Zisk= CRABP (cellular retinoic acid binding pro-
tein)= retinoic acid®] HJE W 58 8oJ3kA 8L, ME WA retinoic acide 3 W} 1f +EAU RAR
(retinoic acid receptorji} o] ¥5}2 RXR (retinoid X receptor)o] Z&a}>™. RARZ RXRE AH|2o0)
E 328 $4A9 S Ets & o g A4-¢ sk, ol Retinoic acid7t Z2FHA] %2 RA 584
= DNASH ¢kl Z@slo) QLov} RA7} 23 DNASK) Agto) 10u) o} Z7hee oz Agdr™.
RA9} RA 484 B3H+= E3 #A=}e] RARE (Retinoic acid response element)& ¢1A]5l HAL 848 =
oM Axe 24 oz 2 23§ 5o ok 4ERY 715-S dehdrf?),

49t HESIA Retinoic acid (RA)S] AX 24 o4 7|4 A7 Kol d7 AE Awrw(figure
1) 2F &Y T47D F4Y AXo) RA Hels W0%0l49] Z4 JHg fxsided ot PKCa o W&
ksl T, WHHol RAE F2E &Y 9 A¥Q MDA-MB-231¢] 2419y PKC ddz= 7889
o} 4382 £98 o]88te A wEHAZl PKCe = 10-8M RA ARt} B2 #A3] T4A7D AT 548 9
Atk PKCa o 23 RAZ F59 T47DAE Z4 A7)0 F83 AS shs Ro2 oAAH o] Z3
€ RAY 93 32E n|9)EY MDA-MB-231 3¢ AE9] o] d54]o] AAE ] Y F1ME/4(insensitivity)
o] PKCe 9| 28 FA2 A¥E F JE 7FeiE At
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Figure 1. Retinoid regulation of human breast carcinoma cell proliferation.

(A) Hormone-dependent T-47D cells were plated at 15x104 cells/dish. After 24 hr
retinoids were added to a final concentration of 0, 10-8 or 10-7 m from 1000x
stock solutions in ethanol (t=0). Cells were trypsinized, stained with trypan blue
and counted after the indicated intervals. Both retinoids, all-trans retinoic acid
and the RAR¢e selective AmS80, inhibited T-47D cell proliferation without
effecting viability (>90% of cells excluded trypan blue at all times).

Retinoic acid (RA)oll ojgt T2 o&q {loh AEY o]dF4] JAjg PKCe o W =9 4@ 7]
Qlsled PKC o 7} 84 WHdd MDA-MB-231 328 H|9&4 F3Y AX) RAd 93t Z4] o] 35 Ay
2 A7 PKCo 9 4 98 1 A= MDA-MB-231 fuiet A9 242 A8 d&jaix] ggtor} 10-6M
RAS) 7} 22k A ~40%S) Z48 A1 (figure 2) o]& growth factor A5 A #|A¢] MAP
kinase &4 A& FuHatgt (figure 3). 0]9} 28 PKCo @7 RA Ao ot Sulel 24 o4 ade
MDA-MB-2314 oA IPTGS} plLac repressorS o]8% PKC o @td 44 24 L Ealo] thA] Flgry®.
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Figure 2. Retinoic acid inhibits proliferation of MDA-MB-231 cells expressing PKCa .

Parental or PKC ¢ transfected MDA-MB-231 cells were plated at 15 x 104 cells/dish (Day
0). After 24 hr, retinoic acid was added to a final concentration of 0 or 106 M. Cells were
trypsinized, stained with trypan blue, and counted on Days 1, 3 and 5. Data shown ( +SE)
are from three independent experiments.
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Figure 3. RA decreased serum activation of MAP Kinase.

Parental MDA-MB-231 (left), or MDA-MB-231 cells expressing PKCa (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 ug
protein/lane) were subjected to SDS/PAGE and immunoblotting with
phospho-MAP kinase antibodies (P-MAPK). Filters were then stripped and
re-probed with antibodies recognized total MAPK. Immune complexes were
visualized by enhanced chemiluminescence.

Growth factor signaling¥} RA signaling®] =2 17}, & CRABP (cellular RA binding protein) % RA
$A9ke] cross talke] #olM PKCe o) RA W24 $& % 54 Al 7138 4%2 27", MDA-MB-231
F2B ujo2y et A¥o)A PKC ¢ 9] A 8L growth factor signaling®] wj7§#% c-fos9} JunB] %
& oA (figure 4) 2L RA signaling®] 38 1419 CRABP 119] 23S 77024 (figure 5) RA thgt
S FES 32 AAE o3 ANS o4 dke PKCe 7k RAY A& §43% 54 44 7]
A4 F28 iAANLS ALtk
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Figure 4. Stable expression of PKCa alters proto-oncogene expression.

(A) Parental (lanes 1) or PMV (lanes 2)- or MV7-PKC ¢ (lanes 3)-infected MDA-MB-231 cells were
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 isolated and Northern blots
were probed for 1-30, c-fos, and Jun B mRNAs. (B and C). The signal intensities from multiple
experiments (B: c-fos, C: JunB) were quantified and the integrated areas were normalized, first to
the corresponding value of the L-30 loading control and then to the signal observed in
serum-stimulated parental cells (= 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 RARe alters CRABP II expression.

pCMV (lanes 1-3)-, MV7-PKC ¢ (lanes 4-6)-or MV7-PKC ¢ /CMV-RAR ¢ (lanes 7-9) infected MDA-
MB-231 cells were maintained for 24 h in 0.5% fetal bovine serum (FBS) plus or minus 10-6 M
RA (RA) prior to acute stimulation with 10% FBS for 30 min. Total RNA was isolated and
Northern blots were probed for L-30 and CRABP II mRNAs.
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II. HIZMAY Ns2 ZUSE OF HER F9 YRt Y

HEH Ex AL 112E 717 tocopherol, tocotrienol, 34 HiElY E 2 #d S48 ¥, A2y
TR o FiEol e vERl Ex 44 vEgvlog o] At §A18 A422 Ago|A F450 chylo-
microno] Ff5lo}] Yre Rulgn ztog AeAn. XA HER B EaHE $ut ghAol o TTP
(tocopherol transfer protein)o] 98} 5F3 o2 thA] VLDLY T4 ARoz zAHo] gdoa Hulgoh,
2 ¥ Add gixly} dajge] mel LDLY HDLY) 74 ARo= A4 o 24 Agdg”,

ofg] ZHo|A vlel Ex 9] skt nitric add9] A4S AAlEE S9 el 348 Bl w8l
9, A% A% 2 o WS AT, P9t a3y} Hod wlEl ERE Vitamin E @@ §549] vitamin
E succinate (VES)7} 43#) I*™. VESE fradolu AgAe] A4 Au) M9 Ale §E8 &7 9
WO gupel zlgol Sof oje] oAE AES HdHoE Suah=r™ ot 3haksl FgHTE HGAE
2g 7140 g AeZ AT ek

PHE AES Fdhz VES 9o 7AHQ) wighiks} 24 7]-0.2 transforming growth factor- 8 (TGE-8),
Fas (CD95/APO-1)¢} c-Jun N-terminal kinase (JNK)2] 4] 7} A5 A A=s} #eo] JE Ao YA
QTFH. grukel ALoME 24E AASHE negative growth factord] TGE-§ o thdh ko] u]ekait] VES
T A AEolM TGF-B o] 584 B3RS Z7I0A it ME9) F4L AAFTFY. %8 tumor necrosis
factor $~8A19] Fas¢} Fas ligand 9] WA g 277 AT AlES SEaf™ ge sgioes 24 2
3, A3} 25 g™l Ae A% A AAY wiAAQ INKe 23d 2 849 HaE 2s7)s shed o
A3} cytochrome c, caspase 30] &43l5]o] AX APIS st

oje]e] vlelgt E9) u]giks} A40 2 ¢ -tocopherolo] 93t ¢-TTPS) Aed3 g Z7}9) Protein kinase C
(PKO)S] &4 AUt 8A A, o-TIPE A EelA 2 wdo] ==t g-tocopherol= B-toco-
pherol, 7 -tocopherole] vl o-TTPEd] thd Hs}o] For T8 o-TTP ¢#A3 mRNAS L3S F}
A7l Aoz A Aok, viele Eo] u]838) Lo dist O o= ¢-tocopherold] 23k Protein kinase
C (PKC)S &4 oM B & Slt}. FIspAE A9 o -tocopherol9 A -tocopherole] §2|7] A4 oJAl5&
AR A% A H=29 F2 A PKCY 842 ¢ -tocopherold] ojsjxgt Helzo g A= Aoz
QA gon™ o2 8] a-tocopherols 2w S8 AV, BB M 24 4R, Helgze] Euy
uetel g §28 A su A8 o &9 vehdn.

V.2 E

ode] @7 AEL 284 wiEhld B-carotenest HIENT A % WL EZ} Ao} H7 B2E Fal 44
He F271E AASRE FASIARA YA 33} &3S A o2 A% kg, THA, & T 3
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