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BRCA1 is a breast and ovarian cancer-specific tumor suppressor,
with properties of a transcription factor involved in DNA repair. We
previously have shown the transactivation of heterologous pro-
moters by the carboxyl terminus of BRCA1. We now describe that
BRCA1-mediated transactivation is enhanced by p300yCBP (CREB
binding protein) and that this effect was suppressed by the
adenovirus E1A oncoprotein. We show a physical association of
BRCA1 with the transcriptional coactivatorsyacetyltransferases
p300 and CBP. Endogenous as well as overexpressed BRCA1 and
p300 were found to associate in a phosphorylation-independent
manner. BRCA1 interacts with the cAMP response element binding
protein (CREB) domain of p300yCBP via both its amino and carboxyl
termini. Finally, full-length BRCA1 is shown to transcriptionally
activate the Rous sarcoma virus-long terminal repeat promoter,
which was further stimulated by p300. Immunocolocalization anal-
yses suggest that BRCA1 and p300 associate in a cell cycle-depen-
dent manner. Our results support a role for BRCA1 in transcription.

BRCA1 is the first of the two identified familial breast cancer
genes (1). The human BRCA1 gene encodes a 1,863-aa-long,

predominantly nuclear phosphoprotein (2–5). At its amino termi-
nus BRCA1 possesses a RING finger domain thought to mediate
protein–protein interactions. At its extreme carboxyl terminus
BRCA1 has two BRCT repeats that are present in a large number
of DNA damage-responsive cell cycle checkpoint proteins found
from bacteria to humans (6, 7). Interestingly, BARD1, a protein
that physically interacts with the RING finger binding domain of
BRCA1 also possesses BRCT repeats as well as a RING finger (8).
BRCA1 is essential in mouse embryonic development (9–11).
BRCA1 2y2 embryos do not die at a specific time point but over
a period starting from embryonic day (E) 6.5 to E13 because of a
gastrulation failure or defects in neural tube closure depending on
the mutation (9–11). However, there is one report of a naturally
occurring BRCA1 knockout in a breast cancer patient (12). Tissue-
specific conditional knockouts of BRCA1 do indeed induce breast
epithelial hyperplasias in mice, albeit at a low frequency after 10–13
months (13). If true, this difference might not be unexpected given
the surprisingly poor sequence conservation of 58% identity at the
amino acid level between the human and mouse BRCA1 ortho-
logues (14). The levels of BRCA1 fluctuate through the cell cycle,
reaching a maximum in S phase and a minimum during G1 (4, 15,
16). This change parallels the phosphorylation state of BRCA1,
which becomes hyperphosphorylated predominantly on serine res-
idues (4, 15, 17). BRCA1 is known to associate with RAD51, the
mammalian homologue of the bacterial RecA protein (5), suggest-
ing that BRCA1 is involved in the maintenance of genomic integrity
andyor in DNA damage-dependent responses. Further evidence
pointing in this direction stems from the recent observation that
DNA-damaging agents can induce the hyperphosphorylation of
BRCA1 on serine residues (17, 18). This phosphorylation is distinct
from the cell cycle-dependent phosphorylation in that it produces
a specific mobility shift different from that observed in S- or
G1-phase cells. In addition, the punctate nuclear staining of BRCA1
in S-phase cells is altered on exposure to DNA damaging agents
(18) and gamma irradiation, which relocalizes BRCA1 to Rad50-
hMre11-p95 complexes (19).

Although sketchy, other evidence points toward a second
function of BRCA1, namely in transcription. The carboxyl
terminus of BRCA1, when fused to the heterologous Gal4 DNA
binding domain, activates transcription, which is abolished when
cancer predisposing mutations are introduced in the BRCA1
component (20, 21). Moreover BRCA1 has been found to be
associated in part with the RNA polymerase II holoenzyme (22)
and RNA helicase A. BRCA1 overexpression also activates the
mdm2 promoter in a p53-dependent fashion (23).

The cAMP response element binding protein (CREB) binding
protein (CBP) and p300 are paralogous proteins that initially
were identified as a transcriptional coactivator of the CREB and
a 300-kDa E1A-associated protein, respectively. Subsequent
studies have shown that these two proteins not only bind CREB
and E1A but also function as transcriptional coactivators of a
multitude of other activated transcription factors and basal
factors such as TATA box-binding protein and TFIIB (24). This
finding led to the proposal that the mechanistic basis for their
transcriptional activation properties was caused by the bridging
function between the activated transcription factors and the
basal transcriptional machinery. Interestingly, CBPyp300 are
themselves histone acetyl-transferases (HATs) (25, 26) and are
able to recruit other HATs such as PyCAF and ACTRySRC-1
(27, 28). Acetylation of the lysines at the amino termini of
histones is thought to aid transcriptional activation by decon-
densing chromatin. Conversely deacetylation of core histones
has been shown to be involved in transcriptional repression and
silencing (29). Mutations within the CBP gene, which presum-
ably lead to haploinsufficiency, cause the Rubinstein-Taybi
syndrome characterized by facial abnormalities, broad thumbs,
large toes, mental retardation, and an increased susceptibility to
develop tumors. CBP also has been found to be involved in two
types of chromosomal translocations present in therapy-related
myelodysplasia and acute leukemias. In these translocations
CBP is fused to the presumptive transcription factor MLL
(30–32) and the MOZ HAT (33). p300 also has been found to
be lost in one case of gastric or colon carcinoma (34). All of these
facts suggest the possibility that p300 and CBP might be tumor
suppressors or oncogenes. In this manuscript we show that
CBPyp300 and BRCA1 physically and functionally interact and
we discuss the possible significance of this association.

Materials and Methods
Tissue Culture Methods and Transfections. Human embryonic kidney
293, U2OS human osteosarcoma, and human cervical carcinoma
HeLa tissue culture cells were grown in DMEM (Cellgro, Medi-
atech, Washington, DC) supplemented with 10% FCS and a
mixture of penicillinystreptomycin (Sigma). RK13 rabbit kidney
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cells were grown in Eagle’s modified minimal medium with Earl’s
salts supplemented with 10% FCS and penicillinystreptomycin, and
293 cells were transfected by using the calcium phosphate method
as described (35). HeLa cells were transfected by using Superfect
(Qiagen, Chatsworth, CA) as described by the manufacturer. The
amounts of transfected plasmids for cotransfection assays were as
follows: 0.5–1 mg 23 GAL4-luciferase reporter, 4 mg Gal4-
BRCA1528–1863, 6 mg p300-hemagglutinin (HA), and 1 mg E1A or
E1A-NTD646. Transcriptional activation of the Rous sarcoma
virus (RSV)-long terminal repeat (LTR) promoter was assayed by
cotransfection assays using 1 mg RSV-LTR LacZ plasmid, 0.5 mg
thymidine kinase-luciferase, and 0.5 mg cytomegalovirus-promoter-
driven enhanced green fluorescent protein per 6-cm dish. For the
BRCA1-dependent activation 8 mg of pCL-MFG-BRCA1 or empty
plasmid control was transfected per 6-cm dish. For the p300
dependency 2 mg of pCL-MFG-BRCA1 was used and increasing
amounts of p300-HA plasmid DNA (up to 6 mg) were used. (see
Fig. 6B). HeLa tTa BRCA1 were transfected with increasing
amounts of p300 as indicated in Fig. 6C, an 0.5-mg RSV-LTR LacZ
plasmid, and 0.25 mg thymidine kinase-luciferase. Synchronization
of HeLa cells was performed as described (4). For immunofluo-
rescence staining, HeLa cells were grown on chamber slides (Fal-
con) previously coated with poly-L-lysine.

Immunoprecipitations and Western Blotting. Cells were washed
once in ice-cold PBS before scraping them off at 4°C with 1 ml
of PBS. Cells were spun down for 10 min at 400 3 g. Cell pellets
were frozen in liquid nitrogen and left to thaw on ice. Thawed
cells were resuspended in RIPA buffer (20 mM TriszHCl, pH
8.0y100 mM NaCly0.2% deoxycholatey0.2% Triton X-100y
0.2% NP-40y1 mM DTTy10 mg/ml aprotininy0.1 mM PMSFy16
mg/ml benzamidiney10 mg/ml 1,10-phenanthroliney10 mg/ml leu-
peptiny10 mg/ml pepstatin A). Cell extract then was passed
through a 25-gauge syringe 10 times or sonicated, frozen in liquid
nitrogen, thawed on ice, and centrifuged at .21,000 3 g for
30–45 min. Supernatants were used as crude extracts for im-
munoprecipitations. Nonspecific binding was reduced by prein-
cubation of extracts with protein A or protein G Sepharose
(Amersham Pharmacia) for 1–2 h while tumbling at 4°C. Pellets
were discarded and extracts were incubated with immune sera or
controls for 2–4 h. Immunoprecipitations were performed with
5 ml of rabbit affinity-purified BRCA1 antipeptide AbC or AbD
antibodies per ml of whole-cell extract (4) or equivalent volumes
of monoclonal anti-HA (12CA5) and polyclonal anti-p300 an-
tibodies (C-20, Santa Cruz Biotechnology).

Immunostaining and Microscopy. Cells were fixed and permeabilized
as described (5). BRCA1 was visualized by using mAbs MS110 and
MS13 (5) from hybridoma supernatants at a 1:10 dilution. p300 was
visualized with a 1:400 dilution of purified rabbit polyclonal anti-
peptide antibody C-20 (Santa Cruz Biotechnology). Primary anti-
bodies were diluted in 1 mgyml of BSA in PBS, incubated at 37°C
for 20 min, and washed three times with PBS before the fluoro-
phore-conjugated secondary antibody incubation. Secondary anti-
bodies all were derived from donkey. Secondary fluorophore-
conjugated antibodies (The Jackson Laboratory) were diluted
1:100 to 1:500 in PBS with 5%–10% donkey serum and incubated
for 20 min at 37°C. Cell then were washed five times in PBS, stained
with 50 mgyml of 49,6-diamidino-2-phenylindole for 5 min on ice,
washed five times with PBS, and then mounted and inspected by
confocal laser microscopy.

Glutathione S-Transferase (GST) Pull-Downs. GST-CBP fusion proteins
were produced in Escherichia coli and purified as described (36).
Binding of proteins to glutathione Sepharose was done in 20 mM
Hepes, pH 7.4y50 mM NaCly1 mM MgCl2y0.2 mM DTTy0.5 mM
PMSFy20 mg/ml leupeptiny20 mg/ml aprotininy0.05% Tween 20.

Phosphorylation-Dependence Study. Full-length BRCA1 or myc-
tagged BRCA1 were overexpressed in 293T cells and subse-
quently immunoprecipitated from cell lysates as described (4),
except that immunoprecipitations were performed in the ab-
sence of SDS and without heat denaturation. Proteins were
eluted from protein A-Sepharose beads by a 1-min incubation in
50 mM glycinezHCl, pH 2.5 buffer, neutralized in bacterial
alkaline phosphatase fraction F reaction buffer (4), and treated
with or without bacterial alkaline phosphatase for 20 min at
55°C. The proteins then were incubated with a GST-CBP
451–721 bound to glutathione-agarose beads, and GST pull-
down assays were performed as described above in the presence
of 0.2% Triton X-100. Bound proteins were separated on
SDS-polyacrylamide gels and visualized by Western blot analy-
sis.

Cotransfection Assays. Luciferase and b-galactosidase assays were
performed as described in ref. 36 or by the manufacturer
(Promega). All luciferase measurements were normalized to
b-galactosidase activity driven by the cytomegalovirus promoter,
conversely the RSV-LTR-LacZ normalization was done with the
cotransfected thymidine kinase-luciferase reporter.

Results
p300yCBP Activates the Gal4-BRCA1 Carboxyl-Terminal Domain Tran-
scription. Gal4-BRCA11528–1863 previously has been reported to be
a transactivator (20, 21). Using a reporter plasmid containing a
thymidine kinase minimal promoter-driving luciferase with two
upstream Gal4 DNA binding sites, we observed that transfection of
p300 in conjunction with Gal4-BRCA11528–1863 in either 293 (Fig.
1A) or RK13 (Fig. 1B) cells showed a 3- to 5-fold increase in
luciferase activity compared with Gal4-BRCA11528–1863 alone. This
transactivation effect was neither observed with Gal4 DNA binding
domain alone nor with p300 cotransfected with the Gal4 DNA
binding domain and is thus specific. The adenovirus E1A protein
suppresses p300- and CBP-mediated transcriptional activation (27).
Consistent with this finding, cotransfection of E1A in either 293
(Fig. 1C) or U2OS cells (Fig. 1D) suppressed the p300-mediated

Fig. 1. Transient cotransfection assays of Gal4-BRCA11528–1863 and p300-HA
using a luciferase reporter containing GaL4 DNA binding sites in 293 (A) and
RK13 cells (B) showing p300 enhancement of Gal4-BRCA11528–1863 activation of
a Gal4 luciferase reporter. Suppression of Gal4-BRCA11528–1863yp300-HA-
mediated transcription by E1A and not by E1A-NTD646 in 293 cells (C) and
U2OS cells (D).
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activation of Gal4-BRCA11528–1863, whereas cotransfection of an
amino-terminal deletion mutant of E1A (NTD646) that is unable
to bind CBPyp300 did not (Fig. 1 C and D).

BRCA1 and p300 Interact in Vivo and in Vitro. To investigate a
possible biochemical association between BRCA1 and the co-
activator p300, we expressed BRCA1 and a carboxyl terminally
HA-tagged form of p300 either individually or in combination.
Lysates were prepared from the transfected 293 cells and
immunoprecipitated with either BRCA1 antibody AbD (Fig. 2A)
(4) or AbC (Fig. 2B) followed by Western blotting using the
12CA5 anti-HA mAb. p300-HA was immunoprecipitated when
BRCA1 and p300-HA were coexpressed (Fig. 2A, lane 4 and B,
lane 3). p300-HA occasionally was detected in the BRCA1
immunoprecipitations when it was expressed alone, because of
low levels of endogenous BRCA1 in 293 cells (Fig. 2A, lane 3 and
C, lane 1). To exclude the possibility that complex formation of
p300-HA and BRCA1 was occurring through DNA we per-
formed identical immunoprecipitations in the presence of DNa-
seI (1,360 unitsyml) (Fig. 2C). p300-HA was precipitated by
BRCA1 antibodies, indicating that the complex is formed
through protein–protein interactions. Identical results were ob-
tained when immunoprecipitations were carried out in the
presence of ethidium bromide (0.01 mgyml) (data not shown).
We also checked for endogenous p300yBRCA1 complexes in
both HeLa cervical carcinoma (Fig. 2D), MCF7 breast cancer
(Fig. 2E), and HBL100 normal breast epithelium (Fig. 2F)
whole-cell extracts by immunoprecipitation with BRCA1-AbC

or BRCA1-AbD antibodies followed by immunoblotting with an
p300 rabbit antibody. p300 was detected when either BRCA1
antibody AbC or AbD was used for immunoprecipitation (Fig.
2 D, lane 1, E lanes 3 and 4, and F, lane 4), but not on
preincubation with their cognate peptides (Fig. 2 D, lane 2, E,
lane 2, and F, lane 2) or with control anti-IkBa or mSin3AyB
serum (Fig. 2 D, lane 3, E, lane 5, and F, lane 5). Antibodies
against ACTRyAIB1, a coactivatoryacetyltransferase known to
interact with p300yCBP, were used as a positive control (Fig. 2F,
lane 6). Protein A and protein G beads alone did not immuno-
precipitate p300-containing complexes.

Using either of the two BRCA1 mAbs (MS13 and MS110) (5)
and the rabbit polyclonal C-20 p300 antibody, we detected
substantial colocalization of the p300 and BRCA1 immunoflu-
orescence signals in confluent HeLa cells. Subnuclear regions of
strong BRCA1 and p300 staining coincide at the nuclear rim and
other speckled structures within the nucleus (Fig. 3A). This
pattern of staining corresponded to that of DNA as seen in
49,6-diamidino-2-phenylindole staining in these cells (not
shown), suggesting that both proteins are in close physical
proximity with a DNA-associated structure. No significant co-
localization of p300 and BRCA1 could be seen in S-phase cells.
(Fig. 3B). p300 showed diffuse staining in the nucleus whereas
BRCA1 formed a large number of nuclear dots as described (5).

Interaction Domain Mapping. To map the interaction domain of
BRCA1 on CBPyp300, GST pull-downs with six distinct GST-
CBP fusions spanning the whole molecule and extracts of 293

Fig. 2. (A) Immunoprecipitation with anti-BRCA1-AbD antibody of overexpressed BRCA1 and p300-HA in transiently transfected 293 cells. Transfected plasmids are
indicated. Immune complexes were resolved by SDSyPAGE and immunoblotted with the 12CA5 anti-HA mAb. (B) Immunoprecipitation is as in A except that the
immunoprecipitating antibody is AbC. The same immunoprecipitations were performed in the presence of 1,360 unitsyml of DNaseI (C). Immunoprecipitation of
endogenous BRCA1yp300 complexes from HeLa cells (D). Cell extracts from three 15-cm dishes were immunoprecipitated with anti-BRCA1 AbC antibody (lane 1), with
the same antibody after preincubation with its cognate competitor ‘‘C’’ peptide (lane 2) or an unrelated rabbit antiserum (anti-IkBa, lane 3). Immunoprecipitated
proteins were resolved by SDSyPAGE and immunoblotted with the C-20 anti-p300 antibody (Santa Cruz Biotechnology). Immunoprecipitations of one 15-cm dish per
immunoprecipitation of MCF-7 breast cancer cells were done similarly (E). Immune complexes were precipitated by using either anti-BRCA1 AbC (lane 3) or AbD (lane
4). Negative controls were either precipitates with beads alone (lane 1), the immunoprecipitating antibody with prior incubation with its cognate peptide (lane 2), or
the use of an unrelated antibody (Sin3B) (lane 5). One confluent 15-cm dish of HBL100 normal breast epithelial cells was used per immunoprecipitation reaction (F).
The immunoprecipitating antibody is as noted above each lane. ACTRyAIB1 serves as a positive control (lane 6). The total amount of p300 signal in the extracts is given
by the p300 immunoprecipitation reaction (lane 7). Sin3A and Sin3B antibodies were used as negative controls.
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cells transfected with BRCA1 were performed. Western blotting
of the bound proteins using the BRCA1-AbD antibody showed
that only the fragment corresponding to residues 451–721 of
CBP interacted with BRCA1 (Fig. 4A, lane 2). Similarly in
vitro-translated 35S-Met-labeled full-length BRCA1 interacted
specifically with CBP fragment 451–721 (Fig. 4B). Thus the
interaction between CBP and BRCA1 is likely to be direct and
occurs through the CREB binding domain of CBP (Fig. 4C).

To localize the CBPyp300 interaction domain within BRCA1,
we generated four amino-terminal myc epitope-tagged frag-
ments of BRCA1 that spanned the entire protein. Whole-cell
extracts of 293T cells overexpressing the individual myc-tagged
fragments of BRCA1 were used in pull-down with GST-CBP
451–721. Both the BRCA1:1–303 and BRCA1:1314–1863 frag-
ments interacted strongly with CBP (Fig. 5A, lanes 5 and 8). The
BRCA1 fragment spanning residues 303–772 exhibited weak
binding (Fig. 5A, lane 6) and residues 772-1314 did not bind at
all. To demonstrate the existence of the complexes in vivo, we
coexpressed p300-HA and the myc-tagged BRCA1 fragments in
293T cells and immunoprecipitated the complexes by using the
12CA5 anti-HA antibody. Immunoblotting with anti-myc anti-
bodies revealed only binding by the 1–303 and 1314–1863
fragments (Fig. 5B). No binding by the 303–772 fragment
occurred, suggesting that the weak binding observed in the in
vitro interaction is either insignificant or some other protein
binds 303–772 more strongly in vivo.

The BRCA1yCBP Interaction Is Phosphorylation Independent. Because
phosphorylation of BRCA1 is modulated during the cell cycle
and in response to DNA damage (2, 4), we tested the dependency

of the BRCA1:CBP interaction on phosphorylation. We ex-
pressed full-length as well as myc-tagged BRCA1:1314–1863,
which encompasses the transactivation domain of BRCA1, in
293T cells. These two proteins were immunopurified, dephos-
phorylated, and then tested for binding in a pull-down assay
using GST-CBP 451–721. As shown in Fig. 5D, both proteins
bound specifically to the GST-CBP 451–721 fragment regardless
of treatment with bacterial alkaline phosphatase, suggesting that
the BRCA1yCBP interaction is phosphorylation independent.

Full-Length BRCA1 and p300 Activate the RSV LTR. To extend the
paradigm of BRCA1 as a transcriptional activator we sought
promoters responsive to full-length BRCA1. We fortuitously found
that overexpression of full-length BRCA1 could activate transcrip-
tion of the RSV-LTR promoter in cotransfection assays in RK13
(Fig. 6A) and HeLa cells (Fig. 6C). This transcriptional activation
was further enhanced by cotransfection of p300 when using sub-
optimal amounts of BRCA1 (Fig. 6B). This effect also is observed
on derepression of a tetracycline-repressible BRCA1 cell line
(H.R., unpublished results) on cotransfection of p300 along with the
RSV-LTR b-galactosidase reporter (Fig. 6C). Thus BRCA1 can
mediate transcriptional activation in cooperation with p300 of
RSV-LTR, a novel BRCA1 responsive promoter.

Discussion
A growing body of evidence points toward a function of
p300yCBP in growth regulatory pathways. In addition to their

Fig. 3. Colocalization of p300 and BRCA1 by immunofluorescence staining.
BRCA1 is stained in red (Texas red) and p300 in green (FITC), while coincident
signals are seen in yellow in the merged picture obtained by confocal laser
microscopy. (A) A field of confluent HeLa cells. (B) S-phase HeLa cells 4 hr after
release from aphidicolin-mediated arrest. Magnifications: 363.

Fig. 4. Mapping of the BRCA1 binding domain on CBP. (A) Pull-downs with
the indicated CBP amino acids fused to GST and an extract from 293 cells
overexpressing full-length BRCA1. Approximately 10% of the input is shown
in lane 7 of the anti-BRCA1-AbD Western blot. The arrow points to full-length
BRCA1. (B) GST pull-down of in vitro-translated 35S-labeled BRCA1 using GST
or the GST-CBP 451–721 fragment. Pulled-down complexes were resolved by
SDSyPAGE and visualized by autoradiography. (C) CBPyp300 domain structure
with some of the known interaction partners.
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interaction with tumor suppressors and protooncoproteins
such as p53, c-Myb, c-Jun, or c-Fos (24, 37) or involvement in
chromosomal translocations with MOZ- (33) and MLL- (31,
32, 38, 39) causing leukemia, p300yCBP are targets of the viral
oncoproteins E1A or simian virus 40 large T, which antagonize
the p300yCBP function in transcription (27, 40). Thus, the
oncogenic potential of E1A could be in part caused by an
obstruction of BRCA1:p300yCBP cooperation resulting in the
loss of the tumor-suppressing function of BRCA1. In addition
to enhancing transcriptional activation mediated by Gal4-
BRCA11528–1863, p300yCBP promoted the BRCA1-mediated

up-regulation of the RSV LTR. We conclude that BRCA1 and
p300yCBP not only physically, but also functionally interact. In
contrast to the only two other known promoters, namely
MDM2 and P21 (23, 41, 42) stimulated by BRCA1, the RSV
LTR does not contain p53-binding sites. Interestingly, the
cooperation of p300 with Gal4-BRCA11528–1863 also could be
observed with a reporter devoid of Gal4 DNA binding sites in
RK13, but not 293 cells (data not shown), suggesting that
BRCA1 is a general transcription factor. This transactivation
could be mediated by RNA polymerase II through RNA
helicase A, to which both BRCA1 and CBP bind, (43, 44),
suggesting a multicomponent complex promoting transcrip-
tion. Although the exact mechanism of BRCA1-mediated
transcriptional activation remains unclear, it is probably not
caused by the increased histone acetylation, because BRCA1
exhibits neither intrinsic HAT activity nor does it modulate the
activity of p300 toward free histones (G.M.P. and R.J., un-
published observations). It is worth noting that BRCA1 also
has been found in association with components of the histone
deacetylase (45) and CtBP (46–48) complexes that mediate
transcriptional repression. These associations are probably not
contradictory, as they could be analogous in function to
nuclear receptors, which can act as activators or repressors
depending on their cofactors. BRCA1 and p300 colocalize
substantially in structures around the nuclear rim and speckles
within the nucleus in a cell cycle-dependent manner. This
pattern is consistent with that of DNA in resting cells, thereby
suggesting that BRCA1 and p300 collaborate in the mainte-
nance of the quiescent state. Proteins thought to mediate
chromatin remodeling such as MLL and bmi-1 have been
reported to have a similar staining pattern (49). Thus, while
BRCA1 may act mainly as a transcription factor in conjunction

Fig. 5. (A) Mapping of the CBP interacting region on BRCA1 using GST-CBP 451–721 and myc-tagged BRCA1 fragments. Lanes 1–4 show anti-myc Western blots
of the input cell extracts, and lanes 5–8 show the respective GST pulldowns. (B) Mapping by coimmunoprecipitation of cotransfected myc-tagged BRCA1
fragments and p300-HA using anti-HA antibody followed by anti-myc Western blotting. Input is shown in lanes 1–4 and immunoprecipitations in lanes 5–8. (C)
Schematic structures of the overexpressed myc-tagged BRCA1 proteins. (D) Binding of BRCA1 to CBP is not affected by phosphorylation. The CBPyp300 interacting
fragment of BRCA1 as well as full-length BRCA1 were overexpressed by transient transfection in 293T cells. The overexpressed proteins were immunoprecipitated
with anti-BRCA1-AbD antibody and eluted off the antibodies. The proteins then were selectively dephosphorylated with bacterial alkaline phosphatase (BAP).
Dephosphorylated and nondephosphorylated fragments then were assayed for binding to GST or GST-CBP 451–721. Bound proteins were resolved by SDSyPAGE
and visualized by immunoblotting with either anti-myc or anti-BRCA1 AbD.

Fig. 6. (A) Transcriptional activation of the RSV-LTR promoter-driven b-galac-
tosidase reporter on cotransfection with BRCA1 over control empty vector. (B)
Cotransfectionofp300-enhancedBRCA1-dependenttranscriptionalactivation in
RK13 cells. Reduced amounts of BRCA1 were transfected in these cases to avoid
saturation of the reporter. (C) Transfection of increasing amounts of p300 and
constant amounts of a RSV-LTR promoter-driven b-galactosidase reporter into a
tetracyclineydoxycycline repressible BRCA1 HeLa cell line shows BRCA1-
dependent p300 enhancement of RSV-LTR promoter activity.
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with p300yCBP during the G phases of the cell cycle, it may
exert a different function on DNA repairyreplication on
dissociation from p300yCBP in S phase.
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