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L—Ascorbic acid 2—phosphate(Asc 2—P), a long—acting vitamin C derivative, stim—
ulated transcription of genes for proa (1) and proa,(I) collagen in normal human skin
fibroblasts after 8 h of treatment in the absence or in the presence of cycloheximide, in—
dicating Asc 2—P stimulates transcription of type [ collagen genes in the absence of pro—
tein synthesis. The transcriptional rate in these cells reached the maximum value after
40 h of treatment, and at that time it was 3 to 4 times higher than that of the control cells
cultured in the absence of Asc 2—P. Steady state levels of mRNAs for proa ; (I) and pro—
a,(I) chains were also increased to be 3 to 4 times higher than the control levels by
treatment of the cells with Asc 2—P for 72 h. When the fibroblasts obtained from a pa—
tient with Ehlers—Danlos syndrome were treated with Asc 2—P, the derivative also stim—
ulated transcription of the gene for proa;(I) chain and accumulation of mRNA for proa
(I) chain. On the other hand, Asc 2—P failed to stimulate transcription of the proa:(I)
gene or an increase in mRNA for proa,(I) chain. Sodium ascorbate showed effects quite
similar to those of Asc 2—P, when fibroblasts obtained from a normal control or the pa—
tient were cultured for 16 h with it.

These results indicate the existence of cis—regulatory elements responsible for tran—
scriptional activation by Asc 2—P or ascorbic acid in proa,(I) and proa.(I) genes of
normal fibroblasts. These data also suggest some defect(s) of these elements in the pro—
a,(I) gene of the patient with Ehlers—Danlos syndrome.

1. #&

ill

Miask< b v 7 ADMHERADRERE, HFIDREEE
HIENC KX BREZBLTVWA I ENHLNMIX
no2d 5, TxIEEOHRKE, B BLUE
{KDFRA KRG ¥ ZADHMFFTEWT, fMfast= b
Uy 7 ADEELGEREEF OIS, M=
MY w7 ZEWER, AR RERELORN
EHOEEEHEZE LB, ZoKSEHE
HideHE SRR E O T LNULTHHS AT Lic
EEZATWAS,

[Bla5—4Viddiasi< by v 7 ROEER

BTHY, BEEFHMCEVTE, EEREAEDB
X T20%% b8, BN, SHaESIOHERC
WIEDRRSITH 50
[BIa5—4 L OEDRE, H5VLI3EKD
ETREERALE, =—F—- -5 oXiE
(EDS), BIMFEOKRRELILD, HEDHRREE
HEeEreE5| X L, EEOEEEEEDIEE
BLo —H, 18as -4 OHBADODRERE
i3, FFREZ, BREE(L, SREEF ORESHRHEE
AB|EEIT, THR EELSHaTIRIRED
5= UEHERT S a (D#EE a, (DEEERTFD
REREECHGF S TWbEEZI LN,

Molecular Cell Biological Studies on the Regulation of Growth and Collagen Metabolism in Human Skin Fi—

broblasts by VitaminC and Epidermal Growth Factor

Ryu—Ichiro Hata

— 163 —



B A BHBEA < b v 7 RORBFESH O
12, EEEERTF(EGF)EEYILC(VitO) B &
OEBERIE Y 2 » C(Asc2-P)pvkicfE 4 o
MRS A2, [BIaS5—S VIicBiLT
%, B2 30 CE Asc2-PEEEMET HD
I LT, EGF B3ARDOHEEELTAHIEER WL
LY, o1, 2anl Bas -4 VoRiz D
EELUNIVOHEETH S EEELMT LY,

TS T (3B DRI AR & REHFAETHEAE = B
ST B EEBNE LT, JODTHIBZERE
L7

2. RBH&

EEBLUWa (D) HOAKKIEERTEDSE
ES DR MG E10%0 7 YRR MEE S
NNy aLEA — 7 IVEMTES Y £ TIE&
% Asc2-PdH 5 WVWIIVitCEE T ICHHEZEZT
EEL, [BMas—4 L a2t 5a O#EEa,
(D#EBREETOEEEME, mRNA &, XUz
NENORY) RFF FEOEKREE T, HiE
BEEROFEICL 5725 O

3. BRRUEE

3.1 EMEGEEESIVCICKBE MEER
HIFMIED | oS5 -7 VU BEFOEE
EHLDFRT 4 v I R

IEEHIfa % Asc2—-P THLEES 5 &, 8BFfkIC

Fa (DWE, BLY, a, DEBETFOEEEME

BRERBICERL, £, v7oAFv I FEHfE

IHT, BEHEOARESBUHEELTH, MMiltix

FOEEFEELIZERICE C % (Fig.1A), I

SDFERIZ Asc2-PURIBIZ KBV 7 FIVIE, #r

TBEHEAREN ST ICEHE o (D#EE a, D)

OB TFAEERLTE I EERLTVWS, B

TEPE T Asc2—P MEE40FF R ISR R Z R L, KL

BT L7 mRNABIRINEZBOWNMNIELD

ICHENL, MBEESHRBICREKREML ST,

A Probe B Probe
310 301 @i 276 286 )

ay() ay(l)

comel 162 173 W0 Control 43 38 @0
163 157 B-actin 153 142 B-actin

45) (42) vector (34) @7 vector

417 425 @0 439 43 40

213 226 @) +ASC-P 63 48 ay()

HAsc2-P o o, Bractn 143 13g B-actn
(37) (34) vector (43) (42) vector

307 a0z @ a1 ags MO

+Asc2-p 193 189 () +hsc2P 65 53 %
+Cycloheximide 162 156 Pactn +Cycloheximide 127 123 P72
L @3 (e vector 23 @1 "

Fig.1 Hybridization of mMRNA precursors during
invitro transcription.
A, normal control; B, EDS.
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Table 1 Effects of Sodium Ascorbate and Ascor—
bic Acid 2—Phosphate on the Expres—
sion of Type | Collagen Genes®

DNA Protein Relativeb  Typel mRNA

Content Synthesis Rate of Producton Level Transcripts
(%) (%) Collagen (%) (%) (%)
COoL NCP (%) a o a a a @

Conmol 100+2 100:+9 100+12 7.0+ 06 100 100 100 100 100 100

+NaAsc 124+9 201+9 124+14 107+04 223 244 171 180 180 202

+Asc2-P 117 +1 218410147+ 4 100+04 233 225 164 175 205 234

aHuman skin fibroblasts were cultured in Dulbecco's modified Eagle's medium
containing 10 % fetal bovine serum in the absence or presence of 0.2 mM sodium
ascorbate (NaAsc) or 0.2 mM ascorbic acid 2-phosphate (Asc 2-P) for 16 hours.

bRelative rate of collagen production to total protein production.

— 154 —



E5IV0EERRERTFICL S E MREREIFMEOMIEE 25 -5 HRERB O S FHlgE M ERRE

FRAZ S NS B oo BE A 3D & ERE
DNEET B E, a, (DEEITONWTIE Asc2-P AL
HICK O EEMHEE RRICEEDERL, mR-
NABODOEM, o (DEDOEMEHIET -7
N, a, DEDFAIL, Asc2-P FRAUEDHHIIE
HH & e L TEEI131/4, mRNAEI31/10
LIFTH0, a; (DEOEKIIZL2LBHEING
M- 72 (Fig.1B)o Asc2—P T8I H6HED
WETE, a, OHEBETOEEEME/L, mR-
NABDOERIFEI ST, a, D#EOEK OB
TEM -7, EDSEEMEOD a, (D) HRIET
% Southern Blot#ETHNS &, TDH A4 XB &
UCEEFREBEFMEEEZEVZEN 27, IND
DFERIE, COEDSEEMIICHVTIE, a.
(DEBITFOEEBBICEENHD, Asc2-P
WL BEHEZTRRWEEZL NS,

4. ¥ 1F

VitC It mMERF & LTRRE I NI,
VitClZas = roalicsnwe, as—=45v
DFHEEDONY v 7 AFEEETKT 5 DIWEAT
brb RFoFor7ol VEROBOEZDIT 7

75— LTCORENBREINTOID, AIFRE
i3, VitCH B3\ Asc2-P DY 7' FILNERE I
Bas—4  vBaFOEEZEE(LT 5 2 EAEH
ST LT, COMEEI OICHEIAT A LT
b, MlEoREEEENT S, FLOEO/LHES
DERICESTHELEEL SN S,

X

1) R. Hata and H. Senoo:Tiss. Cult. Res. Com—
mun. 11:337—343, 1992.

2) R.Hata, H. Sunada, K. Araietal.:
E. J. Biochem. 173:261—267, 1988.

3) R.Hata and H. Senoo:J. Cell. Physiol. 138:
8—16, 1989.

4) M PE—EB, HRE FREEEIATUX
1992424 5:88—97.

5) S. Kurata and R. Hata:J. Biol. Chem. 266:
9997—10003, 1991.

6) R.Hata, S. Kurata and H. Shinkai:
E. J. Biochem. 174:231-237, 1988.

7) S. Kurata, H. Senoo and R. Hata:
Exptl. Cell Res. 206:63—71,1993

— 1556 —





