Cell Lineage-specific Regulatory Mechanisms
Control Pro a 2(I) Collagen Gene Expression in
Parenchymal Hepatocytes and Liver Stellate Cells
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— FETAMET, ¥hbbal (1)3 74 Y#EF (gene HLiLh, i i
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Abbreviations : CAT, chloramphenicol acetyltransferase; COL1A1 and COL1A2, genes coding for the «1 and «2
chains of type I collagen molecule, respectively; DMEM, Dulbecco’s modified Eagle’s medium; DTT, dithiothreitol; FCS,
fetal calf serum; LSC, liver stellate cells; PBS, phosphate-buffered saline; PMSF, phenylmethylsulphonyl fluoride; Spl,
specificity protein 1; TbRE, transforming growth factor beta-responsive element; TGF- 3, transforming growth factor-beta




a5 - VBIE TS BT B ML Ry R 171

e AV A/ 75>TthmE<J:(ﬁz, -330 70 5297 A B A
LY, COLIAZ#£F AT % B EIBEN F 7 L 7 7 DEKITEA
i, TbRE:BiU“:O)“/Z\:LI/X PRERTAHIELH LN
st

I ATEAET D oD ’S:Hﬂ S _TZ) 2l ke Hi n‘.fHHﬂ
EhRMiatkE o v bR VT, P AT
L ayTubIBLURY VX7 DNAKART v A 2iTo
7.

MHB L UHE

1. fmpasEE

1. fEEEEE

b b A s A v HuH72 8 & O {CEs s e bR
SRR CR3721E, 10 %M JBH- LI (fetal calf serum,
FCS) (Gibco Laboratories, Grand Island, USA) #ns L~ >
agspi A4 — 7 WESHL (Dulbecco’s modified Eagle’s medium,
DMEM) (Gibco Laboratories) % Hi\V>"T37°C, 5% CO,DHAET
T60mm 77 X F v 752 (Corning Glass Works, Corning,
USA) ki3 L7, HuH712BWwTid, COLIAIB L U
COLIA2 & b5 X 7o mRNAZSHRH & B Z & ASBEICH & A
Lo TWA®, CF3712317 A COLIA2EEE Iz DWW T,
ELHSIZE D INT TR RES 2 SN TEL

CFSC-2G |3 MY AL i R 5 v b TEZEHT i ok o 7 B A
TW 10% FCSH & "I T 3 / B (Gibco BRL,
Galthersburg, USA) #RHIIDMEM % HI W THs#8 L, WURE3ENT
e L DR 4 LR 2@ @2 60mm [ a5 —5" > a— b
52381 (Corning Glass Works) % H\v 7z,

b T L SR M B R Jurkat™ & 10 % FCSiRN
RPMI 1640 (Gibco BRL) H:HiCT37°C, 5% CO.DIFAE FCikil
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w S RRITANIL L, 20072\ L 300g 7 4 A ¥ — Rk
!‘P.*/ vk (IARZ LT, WED) BAHIL, 377 — iR
DEFEEINCTHEL., T4bb, JH\H" WMELTHhr 7Ty —
L (74 FHK b, KB 0.1ml/kg % NI H Y- L 72 B
EHB L, MREIRIC21IGH =2 — zJ!lJ ALz M
Wi AW 2 L) L, 37 CIZINiiR L 72U o R AR 5 2L BT I Kk
(phosphate-buffered saline, PBS) (pH 7.4) (Gibco BRL) 200ml
VT TImY/ S0 EE THNER T 17 7. iR oRIC
0.05%IVHM 2 4+ —+ (Sigma, St. Louis, USA), 0.005% b
)7y v 4 vk ¥y —1S (Sigma) £ & 070.0005% O %! DNase
I (Sigma) % ##&H0 L 72 DMEM 200ml % fvC, [FA#k237°C, 7
ml/5> o i CER L 7o, MR %, 600rpm, 4°C, 1470
WAL, FiEZECY X, DMEM 40ml % i 2 CHINE % ki L,
W OMEE SEREAT LT, #iax Ll zz. & 5h i
it, 109% FCSEIMDMEM % Jiv:37C, 5% CO.DFFFE T THI
W 60mm [ Ha s —4 > a— PN LICEELL.
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COLIA2 » 7 11 € — ¥ — $AI O UE S BlAGER AL L5 0>-3500 4
HEH S +58 I D A EBME A ORSIZUNIL, £OTIR
S LTI VT EFLV I PAT 2T —E

(chloramphenicol acetyltransferase, CAT) 15 % Hig L 728

ADNAZfESLL 7207, F7z, MR E L TpBLCAT3™, %

xR & LT SV40 7 0 — & — FHI % pBLCAT3 M {5F 12 A4S

L 7= pSVCATS™, NS E L TSV40T B E—Y =12V T

95— 4:1%{1\ T-% g L 72 pSVXPL & Hlwiz™, DLl 7 7 A
I, BV &RFERERESE L LY 95 Shz,

]lI T2 ROKXERE

Rl 77 2 3 FCRERER L KEHIM109# (FilE,
K 2 LBHS [ M) 7 b (Difco laboratory, Detroit,
USA) 10g/1, B} 2 (Difco laboratory) 5g/1, &b+ 1~
4 10g/1, 5N KL+ bV w4 0.7ml/l] =T 37°C, 245
RS L7, BT £ 6000rpm, 4T, 104-MOEOIC
EhEBELE. BiAZImloBRI [50mM b a—2A,
25mM Tris-HCI (pH 8.0), 10mM EDTA] 2f8% 2 12 %,
1) — 24 10mg (Sigma) ZINA, SRR IZHEL 2Tk,
20ml O D (0.2N AEE{LF b U w4, 1%SDS) 2R TR

VIR LOKHR I L. 109018, 15ml0E I [3M Bk
fE b s (pHAS)] FNAMEIEL, 1055 Mokrh (R L7z,
8000rpm, 4°C, 109RELL, LiFZMAL Kk, 06FED
£ Fas ) — R ENZ 155 F SR CHE L 22, 8000rpm, %
BOI5S L, wkE0% Ty /- LTHREEL, B
9500rpm, 4°C, 10433 LEZE:%, 6.75ml Tris-EDTA (TE)
[10mM Tris-HCl (pH 8.0), 1mM EDTANZ#EMEL, 7.125¢ D3l
bty ma, 20 lORETF VY LW (10mg/ml) MR,
+7F 4 ¥ —F2—7 (Optiseal tube) (v 77 ¥Iir,
W) WWEALE. Ny o=wr 94 T8TIT ¥y VE—F —
Ry r=rYyry £, 200C, 55000rpm, 18 By [ e
L, 7IAIFONY FEAGHAT S kg ClolL, 256
ztafb oy A Rkt v 48.33g, TE 7.9ml), 20 x1®
BALTF U LEHEMA, £ 754 ¥V Fa—TIEAL,
HEBELL, 79AI FEEWLA., 78/ =Ltk
DNAZ L% 7 — Lkl L, MEAERKENCCTL g/ p1DiR
L7z,

N. v52X729>a>

1. U ANy adkibik

il b 7Y LB, £ 1.0 X 100 /ml O K :C37C,
24 VM EE 12 7%, Boast Iz & DY » AN v ALz v
THETEA R 727 $Thabb, ficOREHOTIE-Y
— Wi D Mt CATHIE [ & ALAAAET T AT F10 ng EN
A EHIR O pSVXPL 1.5 g % 0.25M B AL v 2 77 £ 250 p LLZHETr
L7:1%, 50mlF o— 7N TIiml Xy F&HWTL T
250 ;110 2 X HEPES i 4:Fl £k [280mM Hifb+ k) A,
50mM HEPES, 1.5mM Y >~ FY Y4 (pH 7.05)] Mz
FL, ZikT305%HE Lf_fai J-ER s M IN A, 37 C,
5% CO,DTEAE FTHMRSaE L7z, B i 2 W h R 7o th
15% %7 1 £ 10— LN DMEM 0.7ml & iz, 105F# o7 )t

— - L avw s Effor. PBSTIEMEEHE, 0.1%FCSH
IDMEM 25ml & nZ, & 512 48ReHEE# L.

— B DEBTIX, YU ka—) - T8y 7 HOCFSC2G I
2ng/ml D D TGF- 3 (Collaborative Biomedical Products,
Bedford, USA) %ML, 48BERMITLL 7. xR OMIHNLIE R
LR & Skl £ 0 o Ao
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R, )7 1 2 F  (Gibco Laboratories) # v T#EfEF
WA, bbb, CATHRETRHAAAILZT TR
I N4 pg ENERSEE O pSVXPL 1 pg % Opti MEM (Gibco
Laboratories) 250 p11Z{RA& L, UKR7 =577 > 30 u1% Opti
MEM 250 12l R iR TA550HHE L 2R e RE L 721k, 15
S#EB L, &5420pti MEM 500 £1% B4 72, Opti MEM
25mlE B3R 2 THEEE L M Z, 37C, 5%CO.DHFE
T4 L, B8 LWL 0.1%FCSIIM DMEM L2 & &
iz, 35I236MMEREEL /2. TG g fil#d CFSC-2G & [Ffk
AT 72,
V. CAT7 vy t=14"
NoZ e BIREA L72#R% TEN [40mM Tris-HCl (pH
8.0), 150mMIE{t+ bV v, 1mM EDTA] 1ml#% Bl

UL 72%, 3000rpm, 4°C, 54MELL, WHEIZKE L7

0.25M Tris-HC1 (pH 8.0) %50 1M A THIEL, FZA T A
ATy — NV EITCHERME T, HAERHE 30D
SE LA 2 5k L7z, 13000rpm, 4°C, 54 ME.L LT~
#10 112, 1M Tris-HCI (pH 7.8) 25 11, 4mM 7t F ) CoA
(acetylcoenzyme A) (Sigma) 20 p1, "C-7 RS L7z =a—
[D-threo-(dichloracetyl-1, 2-"“C)chloramphenicol] (DuPont,
California, USA) 4 .1, K41 12 M2 37°C, 6051 >~
Foan— L7z, BEEETF V500 1% MIAIRE L, 13000rpm,
i, SAME.LL, EEEEILL BRS¢0k, R
FU20pulEME, VAT VERTL - F Merck,
Darmstadt, Germany) \CAFKv ML, 700KV L - X5/
—L (A9 ) IREHAEBHRL LTRALE. A XA—0T7+74
#—BAS1000 (F+7 4 V4, HE) EHNTTLFALER
RruUI A7 a—-LolErERl L. PR R
VoA, 20p ]l OMBIMEE £ H v TEERORE & 17
o) 7‘:..

M. W72 5—€E7v 1™

Ny T x2F7—ET vt EINT T72F7—ET v AT AT A
(luciferase assay system) (Promega, Madison, USA) % T
fTofz. $bb, VoI b {fohMigiti 5 12
77— UM 25 p1 MR, WIF v YR =F =
BLR-301 (7 &2, HE) £HWVWT60HHOL Y 7 27 —Eif
P e Lo, USRI A H W2 A1, 20 11 0FIE
% 50 1DV ¥ 7 = 5 — BRRHF IS A TRl L 72,

VI, #2 X TBEEnR

Wy w37 ki o g, Morris 50 & 54 LTI
S72P, Fabb, L% 150mm BN 10BIZEE L, WL
L 7-#008 % k¥ L 72 PBS T3 H %% L 7-1%, 1500rpm, 543l
ML, FEENMOBRE, REYF MY —BEHE [320mM 2
70 —2A, 10 mM Tris-HCI (pH 8.0), 5mM b~ 7 43 7 4,
ImM PR Q-7 3/ ZFN) ZFL v 7Y a— LR (O, 0-
Bis (2-aminoethyl) ethyleneglycol-N, N, N-N’-tetraacetic acid)
(FSEHEE, ABR), 1mM R0V 3 3 > (spermidine) (Fl1YEAEZE),
1mM ¥ F+ b L 4 }— 1 (dithiothreitol, DTT) (¥
M), 0.5mM 7=V AFIVALT VT NF)F
{phenylmethylsulphonyl fluoride, PMSF) (fll3t#fi#)] 10ml %
MZCHE L7z 3000rpm, S4ELELL, LETEUDERE,
REVFAF—BHEER IOl ZMZEBR, KEIF A5
(40ml, Weaton, USA) % IV THREYF 4 A L7z, FEIFA
F— BT 3 MBS, BTBET [20mM HEPES (pH 7.9),

ES

100mM 1k % 1) % 24, 0.2mM EDTA, 20% &) o —,
1ImM DTT, 0.5mM PMSF] 10mlTHEZEH L, 0.1158 o 4am
WET ' ARIA, 4°C 3050 HIRE L 7%, 37000rpm,
4°C, 45 RME.G L7z, BN BB ImliZa L, 0.3g 0k
ER7 B LA, 10000rpm, 4°C, 104801, 550
Tk % BRI 100 L LB L, #2508 7 il & d e
L7 7287 BEOREIL, Bradford 2% MW o 7-.

VI. DNase | 7y hTULTF 1> TTyt1®

DNA7 1 —7& LT, COLIA2 DHEHE FlaH AL O Lik-378

7 6-183 LW % H v 72, DNA @Rk, DNAZ I %
3 ¥ 20ng, 50mM Tris-HCl (pH 7.6), 10mM ¥ifb~ 73 7 4,
5mM DTT, 0.ImM R/ 23>, 0.1mM EDTA, 100 .Ciy *P-
TFI =2 B (T r b Yy8y, HE), 204
T4 FY X7 LAF FF¥+—+ Sigma) % &L SHS0 1%
37°C, 1S LT, RUT 2 0L7 3 FYVELKE
12 &) R DNA & Bl B L 7z,

20 g PGS ¥ 7871210 XFE AR [40% 7)) o —,
10mM EDTA, 20mM DTT, 100mM Tris-HCl (pH 7.5)] 2.5 1,
80mM AL~ U A, 1ug Y ALAC (Sigma) & MM A 72 Ks
524 1 1% 54 MK LIEHE L2, 1 10"P Kk DNA
-7 (HiEP10000cpm/ ) E A T, & 512304 MK L
THE L7z, F0tk, 058/ n1IZ#H# L 72DNase I (=)
PH= ot AL, BE) L5 X~ 7+ a1
LA AT (125mM $E{b~ 7% ¥ 4, 62.5mM 1L s
Vi hy Lpla iz TSR, ZRTIFHELS S,
0.5mM EDTA 3 1% A CRIGE P 1k, 3M A 4 OVERE
Y7L 33 ], 1pug/ ] tRNA (Sigma) 2 218 & ORIR AR K
270 ik Mz, =% 7 — N ikBetk, WEERKIZEML, 80%
FRVLT I FOFETIZBERSEE, TMREEGHS%F
DT 7 UNT I FFVEBKKE 21T 72, 20BNV EGEL,
F=FITATTT - LT

K. #LLT b7yt

DNA7 B —7& LT, COLIA2®O 70— % —jf"-330
6297 W (R v 7 ABA), -3137%5-286 &M Ky 7 A
3A) B L3135 5255 M (K v 7 A3A+B) # #h#1l]
W, R E [RBR O T CEP A R L 72,

50 g DRI 10 X AR E 2.5 11, 80mM Hift+ b
L, 3pg B AAC E M A 72 BB 24 1% 555 WK AT
L, 1 10"PRiE#DNA 7' 11— 7 (JLifith 10000cpm/ /1)
EMNMZT, E5HIZ3050 MK LT##EME, 5% KT 7T 3
FELVESIRBIL, A= V7T 70 =1L DT R
7.

X. MEtLE

AT R T AR A TR L. KN ToREY
HEREOWEX Student 7 A + b L £ (& Mann-Whitney U 7 A
FEHWTITY, p<O05EHEEDY & L1

54 &
1. & ~ATHRREARMizHkIC 5175 COL1IA2 TR E~24
— B F OEEFE AN

FEEMEIZ BT A COLIA2 70— F —fHIHO T ¥ N
—EMEE AT A0, COLIA2 7HE— ¥ —fHil% Lift
X 0 #lo7-F4 O DNAKTH % CATEETISHEFEL, 18I
— i eEAT AL MNP ERMEAHMEIZ NS 2 AT
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& -3.5COL1A2 7 1 — & — Wi i ORGPk 3.60 % & (IL1H
thHotr [, T, 3500 7 &5-772 ¥ B 0 R IE HuHT7 (2
B} 5 COLIA2BEE % IR F 8¢, & 512378 F THl - 2 #i i T
1 FOEEEEOML T IREE LA (K1), —77, 3785 5-183
B O KA IZCOLIA2 DT IS B 5 29, 378

NA

3500 -772 -378 -313 -183 -108 P N
-3500 Xba | Bglll Bst XI Sma |
s ] =

5A3A B +1

—3500’ ) +58
s

Negative control

5 10
CAT activity(%)

Fig. 1. Functional mapping of the upstream sequence essential
for COL1A2 transcription in a type I collagen-producing
hepatoma cell line. Different lengths of COL1A2 upstream
sequence which had the same 3’ end, +58 relative to the
transcription start site, were linked to the chrolamphenicol
acetyltransferase (CAT) reporter gene, and the enzyme
activity was determined after transfection into HuH7 cells. In
panel A is shown a representative CAT assay film. On the top
of panel B is the restriction map of the -3.5 kilobase COL1A2
promoter with relative positions of Box 5A, Box 3A and Box B.
Activity of each construct was normalized against the co-
transfected SV40 early promoter-driven luciferase construct,
pSVXP1. The values are mean & SD obtained from five
independent tests and expressed relative to that of an SV40
early promoter-driven CAT plasmid, pSVCAT3 P). A,
acetylated; NA, non-acetylated chloramphenicol. N, negative
control (pBLCAT3).

B, -313WFH, -183M7 O CATIHME 3R ERO Ld o1

(1), -108HFFH1&, BHAEOpBLCAT3® M7 ¥ A 727 Y
32 LB a L RS 1% T ol 7€ — & — i LR
Xaho7z (A1),
1. b ~AFRESRRMEGICTFET 2 RETEFOMRRK
1. $5 V87 a8

HuH7 O MR BEEGR 7 L -378 5 5-183 AR &

HuH7

® &5
O
L .

w O

-255

-271
-286

-300

Fig. 2. DNase I foolprinting analyses of the -378 to -183 region
of COL1A2 upstream sequence incubated with CF37 and
HuH7 nuclear extracts. Labeled DNA fragment incubated
either without (Free) or with nuclear extracts prepared from
CF37 or HuH7 cells were subjected to DNase I digestion and
subsequent denatured polyacrylamide gel electrophoresis.
The G sequencing reaction is shown in the left lane M). The
two protected regions are indicated by open boxes with the
nucleotide positions at their boundaries.
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Gel mobility shift analyses of the Box 5A- and Box 3A-bound nuclear factors. In panel A, nuclear extracts prepared from different

m m‘

cellular sources were incubated with the Box 5A probe in the absence (-) or presence (+) of 100-fold molar excess of unlabeled
homologous oligonucleotide. In panel B, the same nuclear extracts were incubated with the Box 3A probe. On the sides of the
autoradiograms are shown the protein complexes corresponding to Spl and unknown nuclear factor (s) bound to the Box 5A sequence.

B-bound

factor(s) B-bound
factor(s)

Fig.4. Gel mobility shift analyses of the multimeric protein

complex bound to the 3A+B region. Nuclear extracts prepared

from CF37 human skin fibroblasts (left lane) and the two

different preparations of HuH7 nuclear extracts (middle and

right lanes) were incubated with the end-labeled 3A+B

fragment. On the sides of the autoradiogram are shown the

protein complexes corresponding to Spl and unknown nuclear
- factor (s) bound to the Box B sequence.

OMENEM Z BT 572002, A% 77— 7% L TDNase
I7/}~71)/7‘4/77/42/f 1T =72, g & L CCF37
¥ % oy % v 720 DNase I T & L7 DNAWH
DT IVERKEY/S7 — &, HuH7 £ CF37 & T4 Rk
ol (M2). $4%4%, COLIA2Z 7O E—¥ — 0)33075\»)-286
W (Ry 7 ZA) 12wy > Mfﬁﬁﬂlnﬁm [ 52
A, 271 H 525535 3L/ Ky 2 AB) 1248\ % X7 #ifsh
P bz (142).

.y oy OPEIR

HuH7 # i/ 70 € — % — O cld, Likomn
< -378 A H-183 ARSI ¥ N o H =i & TN L v
—IGEEA R e a2, Ky 7 A5A, Kv 7 ZA3A% 5
IRy 7 A3A+B % 7O —7 L LT, NI 7T o112
SOty 2o O R o 7.

HuH7 25 H 5 Moy w8 7 il & 5A 70— 7D v
TR =, CR372HVWTHE LNy = L
THY (F3A), HuH7 &£ CF37 Cl, B4 AHETNRT-L L
IER B IEHE T8 T AR ERERE Y 2 A5A
IZHELTWB ZEDREENIz, 512, aT—47 rIkEEdE
PED Jurkat 2 H1GF S N8y v 8o iHuH?iinCFWO’)L\
TRESRLLFVLT 35— FR L7 (K34A). 7E1>:u
SA% 1005 EMAZ A L, TRTOMILTHESY 80 LOFEED
I S (34), SADIRKEF LM ¥ 37 L OFEEGOIER
MEATRE NI,

Kz, Ky 7 AA 270 =T, L=V 7 by —id
CF37, HuH?a‘o‘J:ZFJurkat& LILEOWRE Y — L ER LT
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; (3B). HAEH3ADHH OFRMTE > 287 & OFE A1 A [ WIREH S DOCTHBED, L) 2k BB Th bW
| G R AR SAMIT A2, Ty bACEAEIFHIRL % v T COL12A R
2512, 3A+B 7O~ 7E MV TORE Cid, HuH7T B L U G & TGR- p l2x¥ % JIbP:% LSC # 1 — >~ T# b CFSC-
CE37 7 &35 N7y /8713 SplLIZE 4 % JB vk B/ < 2G L IE IR L7, b bR A MR B HuHT TE 5 h
g = RRLIH, Ry ZABREY vo DN T MY PR RN, Ty MIREEFMREANNS Y A7 v 3
U ITIEERNA LI (M. REoMSRIE, EHREHERL v L7M4, 378 COLIA2 71 E— ¥ — Wi 131.74 %, -313 i
HUHTH Y w8z s e Th o oo (M4, Frid1.76%, -183WiRA1£227% &, Wil b &\ CATIEME & R
Hul7 TR S 79 v 8 e CRTIZFET ARy 7 AB FTELEHIC, 3EMOCATHEMEICER RO LA o7z (95).
a3 T ORISR RO RN TH 2 WHEMII TN EEX 6 SR LTI IR — 4 v a— PEEILTHEELL
niz. CFSC-2G Tld, -378Wi /4 35 & U313 Wik 13-183 Wi iy 1o LL<mi v
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Fig.5. Effect of TGF- 3 treatment on COL1A2 transcription in primary culture of hepatocytes. Transcriptional activity of different lengths
of COL1A2 upstream sequence linked to the CAT reporter gene was determined after transfection into primary culture of hepatocytes
untreated () or treated (+) with 2 ng/ml of TGF-3. A representative CAT assay film is shown in panel A. In panel B, activity of each
construct was normalized against the co-transfected pSVXP1 plasmid. The values are mean =+ SD obtained from five independent tests
and expressed relative to that of pSVCAT3 transfectants (P). NS, not significant. N, negative control (pBLCAT3). [, untreated; B, TGF-
3 -treated.
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Fig.6. Effect of TGF-3 treatment on COL1A2 transcription in an LSC clone. Transcriptional activity of the same chimeric constructs
shown in Fig. 5 was determined after transfection into an LSC clone, CFSC-2G, plated on type I collagen-coated dishes and untreated ()
or treated (+) with 2 ng/ml of TGF- 3. A representative CAT assay film is shown in panel A. In panel B, activity of each construct was
normalized against the coransfected pSVXP1 plasmid. The values are mean + SD obtained from six independent tests and expressed
relative to that of pSVCAT3 transfectants (P). The asterisk means that the value in TGF- 3 -treated cells is significantly higher than in
untreated transfectants. NS, not significant. N, negative control (pBLCAT3). [, untreated; M, TGF- 8 -treated.
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Abstract

While liver stellate cells (LSC) are considered to be the major source of collagen in fibrotic liver, physiopathological
significance of collagen production by parenchymal hepatocytes is still controversial. We have previously shown that
the -378 to -183 upstream sequence of a2 (1) collagen gene (COL1A2) is essential for basal transcription and contains the
TGF- f3 -responsive element (TbRE) that mediates the stimulatory effect of the growth factor on gene expression in skin
fibroblasts (CF37) and an LSC clone (CFSC-2G). In order to determine whether common regulatory mechanisms control
COL1A2 transcription in both parenchymal and mesenchymal cells, cell transfection and DNA binding assays were performed
using a collagen-producing human hepatoma cell line (HuH7) and primary culture of rat hepatocytes. Cell transfection assays
indicated that the strong enhancer activity observed between -313 and -183 in CF37 and CFSC-2G was not detected in HuH7.
Although similar protein binding patterns were recognized in footprinting analyses of the -378 to -183 region using HuH7 and
CF37 nuclear extracts, gel mobility shift analyses indicated that different sizes of nuclear factors bind to the TbRE and the
neighboring negatively cis-acting element. In addition, COL1A2 upstream sequence transfected into primary culture of rat
hepatocytes also lacked the enhancer activity between -313 and -185, and, unlike in CF37 or CFSC-2G, TGF- 3 treatment did
not stimulate gene transcription in parenchymal hepatocytes. Altogether, these results indicated that relatively low levels of
COLI1A2 expression and loss of TGF- 3 -responsiveness in parenchymal hepatocytes are caused, at least in part, by cell
lineage-specific modifications of the nuclear proteins that bind to the upstream sequence including the TbRE.



