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Transcriptional coactivators, CREB-binding protein (CBP) and p300, exhibit high
homology in structure and similar functions. In the present study, we analyzed the
function of CBP and p300 proteins as transcriptional coactivators in the expression of
albumin in hepatocytes. The expression levels of CBP and p300 were high in fetal
hepatocytes, but low in adult ones. Immunoprecipitation assays showed that both
CBP and p300 interacted with hepatocyte nuclear factor-1α (HNF-1α) in primary
hepatocytes. Furthermore, CBP and p300 were co-precipitated without HNF-1α.
Chromatin immunoprecipitation (ChIP) assays revealed that both CBP and p300 are
located in the albumin promoter region in hepatocytes. These results suggested that
HNF-1α, CBP and p300 were incorporated into a preinitiation complex of RNA
polymerase II at the albumin promoter. Luciferase reporter assays showed that CBP
and p300 cooperatively triggered HNF-1α–mediated transcription of the albumin pro-
moter. In addition, inhibition of CBP or p300 using small interfering RNAs (siRNAs)
resulted in a reduction in albumin expression. These results suggest that both CBP
and p300 are required for enhanced expression of albumin.
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The coactivators CREB-binding protein (CBP) and p300,
which were originally identified as partners for cAMP
response element binding protein (CREB) (1) and adeno-
viral E1A protein (2), respectively, possess intrinsic his-
tone acetyltransferase (HAT) activity. In addition, they
recruit other cofactors possessing HAT activity via pro-
tein-protein interactions, such as p300/CBP associated
factor (P/CAF), ACTR, SRC-1 and p/CIP (3, 4). The
importance of CBP and p300 in transcriptional regula-
tion is also supported by their ability to interact with a
large number of transcription factors, including nuclear
hormone receptors (5), AP1 (6), Myb (7), Jun (8), Fos (9),
MyoD (10, 11), p53 (12, 13), CCAAT/enhancer-binding
protein β (C/EBPβ) (14, 15), and others. It is generally
believed that the interaction of these factors with CBP
and p300 provides a mechanism that localizes the coacti-
vators to specific DNA regions, resulting in site-specific
histone acetylation, chromatin remodeling and the acti-
vation of specific genes. Furthermore, CBP and p300
have been found to interact with TFIIB, TBP and RNA
polymerase II. These coactivator proteins seem to func-
tion as components of the transcriptional initiation com-
plex by bridging between transcriptional activators and
the basal transcription apparatus (16, 17). Thus, recruit-
ment of CBP/p300 by DNA-bound transcription factors
could facilitate the formation of a preinitiation complex
at relevant promoters.

Hepatocyte nuclear factor-1 (HNF-1) is a transcrip-

homo-dimers. These homeoproteins share an identical
DNA-binding domain, but possess different transcrip-
tional activation properties (18). HNF-1α is one of the
most important transactivators in liver-specific gene
expression including albumin transcription (19, 20).
Interestingly, HNF-1α, but not HNF-1β, is expressed in
hepatocytes. Thus, the HNF-1α homo-dimer operates in
the liver, whereas hetero-dimers are detected in other
organs (21, 22). Using a luciferase reporter assay system
with a synthetic albumin promoter, Soutoglou et al. found
that HNF-1α recruited CBP and P/CAF, and that the
HAT activity of the proteins was required for effective
transactivation (23, 24).

CBP and p300 had been thought to have similar func-
tions but the functional difference between them was
unclear. In the present study, we examined the effects of
CBP and p300 on liver-specific HNF-1α–mediated
expression of the albumin gene in a physiological system
involving primary hepatocytes and a model system
involving cell lines. The results suggest that both these
coactivator proteins are included in a protein complex in
the albumin promoter region and act cooperatively to
enhance the expression of the albumin gene.

MATERIALS AND METHODS

Isolation and Culture of Rat Hepatocytes—Adult rat
hepatocytes were obtained from male Sprague-Dawley
rats (6–7 weeks old; Japan SLC, Shizuoka) by the colla-
genase perfusion method (25, 26). Williams’ medium E
(Invitrogen, San Diego, CA, USA) supplemented with 0.1
µM CuSO4·5H2O, 25 nM Na2SeO3, 1.0 µM ZnSO4·7H2O,
0.1 µM insulin (Sigma-Aldrich, St. Louis, MO, USA), 1.0
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µM dexamethasone (Wako Pure Chemical Industries,
Osaka), 20 ng/ml of epidermal growth factor (EGF)
(Sigma), 48 µg/ml of gentamicin sulfate (Sigma), and 100
µg/ml of chloramphenicol (Wako) was used as the culture
medium. Fetal hepatocytes were isolated from the fetuses
(17 embryonic days; E17) of Sprague-Dawley rats (Japan
SLC) (27, 28), and cultured in Williams’ medium E con-
taining 5% (v/v) fetal bovine serum. Cells were seeded
onto collagen type I-coated plastic dishes (Iwaki Glass
Works, Chiba) under a 5% CO2 atmosphere.

SDS-PAGE and Western Blot Analysis—Total cellular
proteins were extracted by adding extraction buffer (10
mM Tris-HCl, pH 8.0, containing 8 M urea and 0.1 M
NaH2PO4) to the cell pellet obtained on centrifugation.
After treatment of the sample solutions in SDS-PAGE
sample buffer, samples (100 µg of total cell protein) were
electrophoresed on a 6% (for CBP and p300) or 10% (for
HNF-1α) SDS-polyacrylamide gel (29), and then trans-
ferred to a Hybond-PVDF membrane (Amersham Bio-
sciences, Piscataway, NJ, USA). The membranes were
incubated in Tris-buffered saline (TBS) (10 mM Tris-HCl,
pH 8.0, containing 150 mM NaCl) containing 5% skim
milk and 0.05% Tween 20 to block the remaining protein
binding sites. After a wash with TBS containing 0.05%
Tween 20, the proteins were detected with anti-HNF-1α,
anti-CBP or anti-p300 antibodies (Santa Cruz Biotech-
nology, Santa Cruz, CA, USA). The specific antibodies
were then detected with peroxidase-conjugated second-
ary antibodies (Santa Cruz Biotechnology) using an ECL
detection kit (Amersham Biosciences).

Reverse Transcription-Polymerase Chain Reaction (RT-
PCR) Analysis—Total RNA was prepared from rat hepa-
tocytes using a total RNA extraction kit (Amersham Bio-
sciences), and then reverse transcribed with a reverse
transcriptase (ReverTra Ace®; Toyobo, Osaka, Japan) to
generate cDNAs. The detection of CBP and p300 cDNAs
was performed by PCR using a pair of primers (5′-
AGACTCATCAACACCCAGCC-3′ and 5′-GGTTGTCCA-
AACGGACTTGT-3′ for CBP; 5′-CCAACAGAATAGCCC-
TGGAT-3′ and 5′-CTGAATTTGGAGACCAAGGC-3′ for
p300).

Plasmids—To construct an expression vector plasmid
for C/EBPα, the rat C/EBPα gene was amplified from
pMSV-C/EBPα (30) and introduced into pcDNA4/TO/
myc-His (Invitrogen) (designated as pcDNA4-C/EBPα).
For the C/EBPβ expression vector plasmid, the rat C/
EBPβ gene was amplified from pSCT-LAP (31) and intro-
duced into pcDNA4/TO/myc-His (designated as pcDNA4-
C/EBPβ). For the HNF-1α expression vector plasmid, the
rat HNF-1α gene was amplified from pHF22.1-HNF-1α
(32) and introduced into pcDNA4/TO/myc-His (desig-
nated as pcDNA4-HNF-1α). pRc/RSV-CBP (33) and
pCMV-p300 (UpstateBiotechnology, Lake Placid, NY,
USA) (2) were used for the expression of CBP and p300,
respectively. To construct an albumin promoter-luciferase
reporter plasmid, 216 bp of the albumin promoter region
was amplified from rat genomic DNA by PCR using a
pair of primers (5′-GGTAAGCTTATTGACAAAGCCTTT-
GGG-3′ and 5′-CCTAAGCTTTTGACAGGAAAGGTGGT-
CTGTGT-3′) (Hind III sites are underlined), and intro-
duced into the pGL3-basic vector (Promega, Madison, WI,
USA). The reporter plasmid was designated as pGL3-Palb.

Immunoprecipitation Assay—Primary hepatocytes or
transfected C33A cells (5 × 106) were used for the immu-
noprecipitation reaction. C33A cells were co-transfected
with 3.0 µg of expression vectors for HNF-1α and CBP or
p300 by the calcium-phosphate method (34). The trans-
fected C33A cells or hepatocytes were lysed in lysis buffer
(50 mM Tris-HCl, pH7.5, containing 200 mM KCl, 30 mM
MgCl2, 10 mM EDTA and 0.5% NP-40) containing pro-
tease inhibitors (1 ng/ml of leupeptin, 1 ng/ml of apro-
tinin, 1 µg/ml of pepstatin A and 1 mM PMSF). The cell
lysates were incubated on ice for 30 min and DNA was
disrupted by sonication, followed by centrifugation at
12,000 × g for 30 min at 4°C. Then, the supernatants
were incubated with 10 µl of protein G-Sepharose beads
(Sigma) at 4°C overnight with rotation to remove protein
G-binding protein in the samples. After removing the
resin, 1 µg of the respective antibodies was added to the
supernatants, followed by incubation at 4°C for 2 h with
rotation. The immune complexes were adsorbed to 10 µl
of protein G-Sepharose at 4°C for 3 h and then the beads
were washed 5 times with the lysis buffer. To the gel
beads, a half volume of SDS sample buffer was added.
The solution was heated at 100°C for 5 min and then
directly subjected to SDS-PAGE.

Luciferase Reporter Gene Assay—Human adrenal car-
cinoma SW13 cells seeded onto 24-well plates were trans-
fected with 0.05 µg of the luciferase reporter plasmid and
Renilla luciferase expression plasmid containing the pro-
moter region of the elongation factor Ια gene (Promega)
with or without 0.1 µg of the HNF-1α, CBP or p300
expression plasmid using lipofection reagent (Lipo-
fectamine™ 2000; Invitrogen). The amount of DNA
transfected into the cells was kept constant by adding the
empty vector. Luciferase activity was measured with a
dual luciferase assay kit (Promega) according to the man-
ufacturer’s instructions using a luminescencer-JNR II
(Atto, Tokyo). The data were normalized using Renilla
luciferase activity levels.

Chromatin Immunoprecipitation (ChIP) Assay—The
ChIP assay was performed using protein A agarose
(Upstate cell signaling solutions, Charlottesville, VA,
USA) according to the procedure described by Shang et
al. (35) with slight modification. Fetal and adult hepato-
cytes were treated with 1% formaldehyde at 37°C for 10
min. The crosslinking reaction was stopped by adding
0.125 M glycine. After being washed with cold phosphate-
buffered saline (PBS) containing protease inhibitors, the
cells were harvested and suspended in lysis buffer (50
mM Tris-HCl, pH 8.1, containing 1% SDS and 10 mM
EDTA). The lysate was sonicated to generate DNA frag-
ments with an average length of 200 to 1,000 bp. After
removal of cell debris by centrifugation, the supernatant
was precleared with protein A agarose beads in the pres-
ence of 1 mg/ml of BSA and 2 µg/ml of sonicated λDNA to
reduce the non-specific background. After removal of the
beads by centrifugation, 2 µg of antibodies was added to 1
ml of supernatant. The immune complexes were collected
by adding protein A agarose beads and washed five times
with the washing buffer. After extensive washing, the
adsorbed complexes were recovered by treatment with
elution buffer (1% SDS and 0.1 M NaHCO3). Crosslinks
were then broken in 200 mM NaCl by incubation at 65°C
for 5 h. The resulting samples were treated with 40 µg/ml
J. Biochem.
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of proteinase K at 45°C for 30 min, followed by phenol/
chloroform extraction and ethanol precipitation. The
immunoprecipitated DNAs and input DNA were ana-
lyzed by PCR using primers (5′-CAAATGTGCCCTG-
CTTCCCTGC-3′ and 5′-GTGGGTTGACAGGAAAGGTG-
GTC-3′) for the albumin promoter. For PCR detection,
after 4 min at 95°C, 34 cycles (fetal hepatocytes) or 37
cycles (adult hepatocytes) of 15 s at 96°C, 30 s at 60°C,
and 30 s at 68°C were performed. Negative control exper-
iments involving rabbit anti-OVA antibodies (Chemicon
international, Temecula, CA, USA) for immunoprecipita-
tion or involving primers for an albumin coding region
(5′-TGTGTTTTCAAGGCTACCCTGA-3′ and 5′-GATGA-
AGGGAGGAAACCGAG-3′; 37 cycles) were performed,

and the specific amplification was confirmed for each
experiment.

Transfection of siRNAs—SiRNAs with the following
sense and antisense sequences were used: HNF-1α (sense),
5′-AGUCUCGAUGACACCGUGG dTdT-3′; HNF-1α (anti-
sense), 5′-CCACGGUGUCAUCGAGACUdTdT-3′, CBP
(sense), 5′-CCCACAGCUAAUGGCAGCUdTdT-3′; CBP
(antisense), 5′-AGCUGCCAUUAGCUGUGGGdTdT-3′,
p300 (sense), 5′-CCCCAUGGAACAGCAUdTdT-3′; p300
(antisense), 5′-AUGCCCUUGGUUUUCCAUGGGGdTdT-
3′. The synthetic siRNAs were purchased from Dhar-
macon Research (Lafayette, CO, USA), and introduced
into cultured primary hepatocytes (30% confluent) using
Oligofectoamine™ reagent (Invitrogen). SiRNA (100–200
pmol) was added to each well of a 24-well plate. Culture
supernatants and cells were harvested after incubation
for 48–72 h, and then the protein expression levels were
determined by Western blotting.

Albumin Assay—The albumin concentration in the
medium was determined with a sandwich solid-phase
enzyme-linked immunosorbent assay (ELISA) using
anti–rat albumin antibodies (Organon Teknika, Durham,
NC, USA) and peroxidase-conjugated anti–rat albumin
antibodies (Organon Teknika) as described previously
(25, 28). Purified rat albumin (Sigma) was used as a
standard.

RESULTS 

CBP and p300 Interact with Each Other in Primary
Hepatocytes—The expression of the albumin gene is
known to be controlled by HNF-1α and transcriptional
coactivators such as CBP and P/CAF, as found in reporter
assays involving NIH 3T3 and HepG2 cells (23, 24). To

Fig. 1. CBP and p300 interact with HNF-1α and with each
other in primary hepatocytes. (a) One hundred micrograms of
protein from fetal and adult rat hepatocytes, HepG2 cells and HeLa
cells, respectively, was electrophoresed on SDS-polyacrylamide gels.
Western blot analysis was performed with anti-CBP and p300 anti-
bodies. Detection of the RNAs of CBP and p300 was performed by
RT-PCR. Total RNA was isolated from fetal (E17) and adult rat
hepatocytes. (b) Co-immunoprecipitation of endogenous HNF-1α
and CBP or p300. Extracts of fetal hepatocytes were immunoprecip-
itated with anti-HNF-1α, CBP or p300 antibodies. The right lane of
each panel (anti-OVA antibody) shows immunoprecipitation with
anti-OVA as a negative control. Western blot analysis was per-
formed with anti-HNF-1α, CBP and p300 antibodies after SDS-
PAGE. (c) Co-immunoprecipitation of CBP and p300 from fetal
hepatocytes. Immunoprecipitates were detected with anti-CBP or
anti-p300.

Fig. 2. Interaction between CBP and p300 in transfected
C33A cells. C33A cells were transfected with 3 µg each of the HNF-
1α, CBP and p300 expression vectors. Co-immunoprecipitation of
HNF-1α and coactivator proteins (a), and CBP and p300 (b). The
lower half is a Western blot of input proteins electrophoresed on a
6% (for CBP and p300) or 10% (for HNF-1α) SDS-polyacrylamide gel.
Vol. 136, No. 3, 2004
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investigate the expression of CBP and p300, primary
hepatocytes were isolated from fetal (17 days stage) and
adult (6–7 weeks old) rats. The expression of CBP and
p300 was analyzed by Western blotting and RT-PCR (Fig.
1a). In adult hepatocytes, the expression of CBP and
p300 was low and the amounts of these proteins were
under the detection limit for Western blotting. However,
on RT-PCR, we could detect low levels of expression of the
CBP and p300 genes. The results showed that CBP and
p300 were expressed highly in fetal hepatocytes and rela-
tively weakly in adult hepatocytes.

Then, in vivo protein-protein interactions between
HNF-1α and the coactivators, CBP and p300, were inves-
tigated by means of co-immunoprecipitation assays using
extracts prepared from fetal hepatocytes. As shown in
Fig. 1b, substantial amounts of CBP and p300 were
immunoprecipitated with anti-HNF-1α antibodies, indi-
cating that both CBP and p300 interact with HNF-1α in
fetal hepatocytes. Furthermore, CBP and p300 were also
co-immunoprecipitated from fetal hepatocytes (Fig. 1c).
Since the antibodies used in this assay do not cross-react,
the result indicated that CBP and p300 coexist in the
same protein complex. To confirm these interactions
using a model system, we performed co-immunoprecipi-
tation assays with lysates of C33A cells co-transfected
with CBP and/or p300 and HNF-1α expression vectors.
As shown in Fig. 2a, HNF-1α binds to CBP and p300.
CBP and p300 were co-precipitated in the presence and
absence of HNF-1α (Fig. 2b). These results also sug-
gested that CBP and p300 are part of the same complex,
and that HNF-1α may not mediate the interaction
between them.

Both CBP and p300 are Required for Enhanced Trans-
activation of HNF-1α on the Albumin Promoter—To assess
the functional significance of the interaction between
CBP and p300, when HNF-1α was expressed together
with CBP and/or p300 in SW13 cells, the transcriptional

activity of the albumin promoter in the cells was meas-
ured using a luciferase reporter assay in which the luci-
ferase gene was controlled by the albumin promoter.
SW13 cells were chosen for the assay because they lack
endogenous C/EBPα, HNF-1α and ATP-dependent chro-
matin remodeling factors SWI/SNF. Transfection of CBP
and p300 expression vectors resulted in enhanced trans-
activation of HNF-1α by 1.4-fold and 1.9-fold, respec-
tively. Furthermore, co-expression of CBP and p300 led to
3.8-fold enhancement (Fig. 3). Similar cooperative effects
of the coactivators on HNF-1α transactivation were
observed in the reporter assay with NIH 3T3 cells (data
not shown) lacking endogenous HNF-1α, and expressing
the lowest level of endogenous CBP and P/CAF compared
to other non-hepatic cell lines (23).

Since CBP/p300-dependent transactivation of C/EBPα
and C/EBPβ has been reported for several promoters (15,
36), we then studied the effect of CBP/p300 on the trans-
activation of C/EBPs. As shown in Fig. 3, CBP and p300
had no effect on the transcription mediated by C/EBPα
and C/EBPβ. These results suggest that the recruitment
of CBP and p300 mediated by HNF-1α occurs at the albu-
min promoter and that C/EBPs may not aid the recruit-
ment.

Both CBP and p300 Exist in the Albumin Promoter
Region in Primary Hepatocytes—To determine whether
both CBP and p300 exist in the albumin promoter region
in primary hepatocytes, we performed ChIP assays. For
the assays, the rat albumin promoter region containing a
HNF-1α binding site was amplified by PCR from immu-
noprecipitates obtained with anti-CBP, p300 or HNF-1α

Fig. 3. Both CBP and p300 are required for enhanced activa-
tion of HNF-1α–dependent transcription from the albumin
promoter. SW13 cells were co-transfected with 0.1 µg of pGL3-
Palb, 0.1 µg of C/EBPs or HNF-1α, and 0.2 µg of CBP and/or p300
expression vectors as indicated (+). In some assays, 0.4 µg of CBP or
p300 expression vector was used (++). The bars represent normal-
ized luciferase activity and standard errors for at least three inde-
pendent experiments.

Fig. 4. Chromatin immunoprecipitation (ChIP) assay of pri-
mary hepatocytes with anti-HNF-1α, CBP and p300 antibod-
ies. (a) Schematic drawing of the albumin promoter region. The
positions of PCR primers used for the ChIP assay are shown by
arrows at the bottom. (b) ChIP assay for the albumin promoter
region using fetal (E17) and adult hepatocytes. The PCR cycle num-
bers were 34 for fetal hepatocytes and 37 for adult hepatocytes. As
negative controls, anti-OVA antibodies were used for immunopre-
cipitation, and the ChIP assay for the albumin coding region was
performed. The input sample (2%) was used as a positive control.
J. Biochem.
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antibodies (Fig. 4). A specific DNA fragment was ampli-
fied for all the samples except for negative controls, and
the results suggested that the coactivators and HNF-1α
existed in the albumin promoter region.

Both CBP and p300 are Required for Enhanced Albu-
min Expression in Primary Hepatocytes—To confirm that
both CBP and p300 are required for enhanced expression
of the albumin gene in hepatocytes, we performed an
RNA interference (RNAi) experiment using siRNAs and
primary hepatocyte cultures. The siRNAs for HNF-1α,
CBP and p300 were designed from the respective mRNA
sequences. As shown in Fig. 5a, siRNAs were effectively
transfected, and specifically inhibited the expression of
HNF-1α, CBP and p300 in fetal hepatocytes. Albumin
expression decreased when either CBP or p300 was
repressed (Fig. 5b). Similar effects of siRNAs were
observed with adult hepatocytes (data not shown). These
results indicate that a reduction in either coactivator pro-
tein results in decreased albumin expression in hepato-
cytes. Thus, CBP and p300 may have specific functions
and cannot compensate for each other.

DISCUSSION

To date, the function of CBP/p300 has been studied
mainly in model systems. Few studies have examined
whether the results obtained with model systems apply
to physiological systems such as primary cell cultures. In

this regard, we analyzed the function of coactivator pro-
teins in albumin gene expression in primary hepatocytes.
These proteins have been shown to interact with a wide
variety of transcription factors including HNF-1α, coacti-
vators and the general transcription apparatus in the
RNA polymerase II preinitiation complex (17). Among
the transcription factors abundant in liver, HNF-1α was
reported to interact with CBP, as found in co-immunopre-
cipitation experiments in Cos-1 cells over-expressing
HNF-1α and CBP as a model system (23). In this study,
we detected HNF-1α/CBP and HNF-1α/p300 complexes
in hepatocytes (Fig. 1b). The ChIP assay also revealed
that CBP and p300 were recruited to the albumin pro-
moter region in hepatocytes (Fig. 4). Furthermore, CBP
and p300 were co-immunoprecipitated with the proteins
extracted from hepatocytes (Fig. 1c), and C33A cells over-
expressed these coactivator proteins (Fig. 2b). Although
we could not rule out the possibility of direct interaction
between CBP and p300, the coactivator proteins may
interact through other proteins included in the RNA
polymerase II preinitiation complex. Since the co-immu-
noprecipitation of CBP and p300 was not significantly
affected by HNF-1α (Fig. 2b), the HNF-1α dimer seems
not to be the adaptor protein for the coactivators. It has
been reported that P/CAF potentially interacts with CBP
and HNF-1α, and that CBP also interacts with HNF-1α
(23). Since CBP and p300 exhibit around 90% homology
at the P/CAF binding site (16), it is possible that P/CAF
mediates the interaction between CBP and p300. In addi-
tion, the coactivator proteins exhibited cooperative
effects on albumin expression in both the luciferase
reporter assay and RNAi experiments. These results
show the functional importance of the CBP/p300 interac-
tion in HNF-1α-mediated gene transcription.

Although a mechanism for the cooperativity between
the coactivator proteins remains unknown, two different
mechanisms can be assumed from previous reports. It
was reported that p300 and CBP are sequentially re-
cruited to the cathepsin D promoter, this being mediated
by estrogen receptor α (35). This suggested that CBP and
p300 may assemble in different manners and possibly
have different functions in the ERα transcriptional com-
plex. These proteins may associate through interaction
with some protein in the HNF-1α transcriptional com-
plex on the albumin promoter as well.

Another possibility for the cooperativity might be
related to the state of histone acetylation in the albumin
promoter region. Since it has been reported that CBP and
PCAF interact with each other in the presence of HNF-
1α, resulting in enhancement of their HAT activity (23,
24), the possibility of a similar association between CBP
and p300 cannot be excluded. It has also been reported
that HNF-1α requires the hyperacetylation of nucleo-
somes at its target gene for its transcriptional activity
(37). Hyperacetylation in the albumin promoter region
due to the cooperative effects of these HAT proteins may
be required for the transcriptional activation.

In this study, we used an about 200 bp region of the
albumin promoter that contained the C/EBPs binding
site in addition to that of HNF-1α. Several studies have
indicated that C/EBPs also play important roles in albu-
min expression (38, 39). Physical interaction between
p300 and C/EBPβ has been shown as well (14, 15).

Fig. 5. Effect of siRNA on albumin expression in primary
hepatocyte cultures. SiRNAs were transfected into fetal (E17)
hepatocytes. (a) Expression of HNF-1α, CBP and p300 in the pres-
ence of the respective siRNA was analyzed by Western blotting.
Western blotting for actin shows normalized protein input. (b) Albu-
min secretion from hepatocytes transfected with siRNAs was quan-
tified by ELISA.
Vol. 136, No. 3, 2004
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Erickson et al. reported functional interaction between C/
EBPα and p300 in the activation of the leptin promoter,
although they could not detect any physical interaction
between these proteins (36). Furthermore, it was recently
reported that the binding of C/EBPs including C/EBPα to
the E1A binding site of p300 triggered massive phospho-
rylation of p300 (15). We studied the effects of CBP and
p300 on the transcriptional activity of C/EBPs in the
albumin promoter region. However, we could not observe
any enhancement of C/EBP-mediated transactivation on
the albumin promoter, nor could we detect any physical
interaction between C/EBPα and CBP/p300 in hepato-
cytes (data not shown). On the other hand, ATP-depend-
ent chromatin remodeling factors SWI/SNF interacted
with C/EBPα in hepatocytes and activated the albumin
promoter, but did not affect HNF-1α–mediated transacti-
vation (Inayoshi et al., unpublished results). Therefore, it
is speculated that HNF-1α recruits CBP/p300, and C/
EBPα interacts with SWI/SNF for sufficient expression
of the albumin gene in hepatocytes.

We wish to thank Dr. R.H. Goodman (Oregon Health Sciences
University) for providing the CBP expression plasmid. We
also thank Dr. K. Nakashima (Kumamoto University) for the
Renilla luciferase vector containing the elongation factor Iα
promoter region.
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