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Abstract

Mouse aA-crystallin gene encodes the most abundant protein of the mammalian lens. Expression of
aA-crystallin is regulated temporally and spatially during lens development with initial expression
in the lens vesicle followed by strong upregulation in the differentiating primary lens fibers. Lens-
specific expression of aA-crystallin is mediated by DNA-binding transcription factors Pax6, c-Maf
and CREB bound to its promoter region. Its 5'-distal enhancer, DCR1, mediates regulation of aA-
crystallin via FGF signaling, while its 3'-distal enhancer, DCR3, functions only in elongated primary
lens fibers via other lens differentiation pathways. DCR1 and DCR3 establish outside borders of a
lens-specific chromatin region marked by histone H3 K9 acetylation. Here, we identified CREB-
binding protein (CBP) and p300 as major histone acetyltransferases (HATS) associated in vivo with
the mouse aA-crystallin locus. Both HATS are expressed in embryonic lens. Expression of CBP in
primary lens fiber cells coincides with aA-crystallin. In the chromatin of lens epithelial cells,
chromatin immunoprecipitations (ChIPs) show that the a/A-crystallin promoter is notably devoid of
any significant presence of CBP and p300, though DCR1 and a few other regions show the presence
of these HATS. In the chromatin obtained from newborn lens, CBP was localized specifically at the
promoter region with about ten times higher abundance compared to the entire aA-crystallin locus.
In contrast, p300 is distributed more evenly across the entire locus. Analysis of total histone H3 and
H3 K9 acetylation revealed potential lower density of nucleosomes 2 kb upstream from the promoter
region. Collectively, our data suggest that moderate level of aA-crystallin gene expression in lens
epithelial cells does not require the presence of CBP and p300 in the promoter. However, the lens-
specific chromatin domain contains both promoter localized CBP on the “background” of locus-
spread presence of CBP and p300.
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Introduction

The eukaryotic genome is packed into a highly organized nucleoprotein structure, the
chromatin fiber.* The regulation of gene expression through chromatin requires coordinated
actions of multiple enzymes and proteins to modify chromatin structure to either promote or
repress transcription. These “chromatin remodeling” activities include local and global
modifications of core histone proteins, change of positions of individual nucleosomes and

*Corresponding author E-mail address of the corresponding author: cvekl@aecom.yu.edu



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Yang etal.

Page 2

removal of nucleosomes from promoter regions.zl3 It is hypothesized that a specific
combination of these local/global activities are required for transcriptional regulation of any
particular gene.4

Post-translationally modified core histones, with acetylated and methylated lysine and
methylated arginine residues, serve as distinct marks to recruitproteins to the chromatin, and
are thought to operate via the “histone code” of epigenetic gene regulauionr"_"6 Acetylation of
lysine residues in histone tails is catalyzed by a family of histone acetyltransferases (HATS),
including ATF2 CREB-binding protein (CBP), MOZ, p300, P/CAF, pCIP, SRC-1, TAF250
and T|p60 These HATS exhibit different substrate specificities, affinities for interacting
proteins and can acetylate non-histone substrates.” Acetylated histones are recognized by
bromodomain-containing proteins such as ATP-dependent chromatin remodeling enzymes
Brgl and Snf2h, which are catalytic subunits of a vanety of multiprotein chromatin remodeling
complexes SWI/SNF and ISWI, respectlvely 9 These chromatin remodelers can move
nucleosomes along the DNA or remove them completely to generate nucleosome-free regions
in chromatin.10

During development, transcription of batteries of genes is controlled precisely in space and
time. A large number of studies have shown that specific DNA-binding transcription factors
bound to DNA in chromatin serve as platforms to recruit chromatin remodeling enzymes. 4,
11n parallel, modifications of local chromatin structure facilitate binding of additional DNA-
binding transcription factors and this process culminates with active transcnptlon.4 10,12

The key structural proteins of mammalian lens are 15 g5ene5 encoding the a- and B/y-crystallins
required for lens transparency and light refraction.1 The aA-crystallin is the most abundant
crystallin in mammalian lens.13-1 Structurally and functionally, aA-crystallin belongs to a
family of small heat shock proteins acting as molecular chaperones.13 -15 Expression of aA-
crystallin is regulated tightly both temporally and spatially at the level of transcription with the
onset of expression in the lens vesicle around E10.5 of mouse embryonic development. 16 4A-
crystallln expression is boosted dramatically during lens fiber cell differentiation starting at
E12.5.16 Using H3 K9 acetylated histone as a marker of transcriptionally active chromatin,
we recently identified at least a 16 kb domain of lens-specific chromatin harboring the entire
aA-crystallin (Cryaa) locus. Two enhancers, DCR1 and DCR3, are near its 5'/3’ borders. 17
Responsive to FGF signaling in cultured lens explants, the DCR1 in combination with a 1.9
kb aA-crystallin promoter is able to recapitulate aA-crystallin endogenous expression pattern
in the transgenic mouse model.17 In contrast, the 1.9 kb promoter/DCR3 transgene was
activated only in more elongated primary lens fibers. Array of Pax6-binding, Maf-binding and
CRE-binding sites have been identified within both DCR1 and the promoter. 17-21 | ocal
presence of chromatin remodeling en f/mes Brgl and Snf2h was linked to the presence of Pax6
and c-Maf in the aA-crystallin locus.—/ Nevertheless, there remained the question of the
possible roles of HATs, CBP and p300 suggested by earlier gene reporter and transgenic mouse
overexpression studies.22:

CBP and p300 are highly structurally homologous HATSs involved in cell proliferation,
differentiation and apoptosis.24’25 CBP/p300 have been shown to function as scaffolds or
bridges between two DNA-binding transcription factors,26 and to acetylated histones via their
internal bromodomains or other non-histone proteins. 27-30 Mutations in human CBP cause
Rubinstein-Taybi syndrome, characterized by a wide array of ocular defects, including
g%taracts and glaucoma together with mental retardation and malformed thumbs and toes. 31,

Although CBP and p300 are highly homologous and co-expressed in a variety of tissues, gene
targeting studies suggest that their functions are not redundant.33-37 Here, we show that both
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CBP and p300 are expressed in lens with different expression patterns. Distinct physical
recruitment patterns of CBP and p300 through the aA-crystallin locus in vivo by chromatin
immunoprecipitation (ChIP) suggest that they play unique roles in regulating the aA-crystallin
gene expression, in agreement with studies of other genes during neural and cardiac
development.

CBP and p300 have distinct expression patterns during mouse lens development

Previously, CBP/p300 expression was reported in the epithelial cells of E15.5 lens.23 However,
the antibody originally used recognized both CBP and p300 proteins. To identify precisely the
expression patterns of CBP and p300 during mouse lens development, we analyzed CBP and
p300 expression in earlier lens developmental stages using specific antibodies against CBP or
p300. During the invagination stages of lens development from E10.5 to E11.5 (Figure 1(a)
and (b), and (d) and (e)), both CBP and p300 are detected in the lens pit as well as lens vesicle.
As expected, expression of both proteins is detected also in the non-lens surface ectoderm,
developing optic cup and in the periocular mesenchyme. As primary lens fiber cells
differentiate, they express high levels of ocA—crystaIIin,16 and fill up the lens vesicle by E14.5.
At this stage, stronger signals of CBP were detected predominantly in the primary lens fiber
cells and transitional zone, while only a few cells were highlighted in the lens epithelium
(Figure 1(c) and (g)). However, p300 appears to be expressed strongly in both the lens
epithelium and the primary lens fiber cells (Figure 1(f) and (h)). Interestingly, cytoplasmic
rather than nuclear localization of p300 was observed in E10.5 mouse lens pit (Figure 1(d)).
This transient cytoplasm localization was observed only at this stage and was reproducible
using a variety of modifications of the immunostaining procedures (data not shown).

Next, we analyzed the mRNA levels of CBP and p300 by quantitative RT-PCR using
microdissected two days old rat lenses. We found approximately 2.4-fold higher expression of
CBP in the epithelial compartment compared to the lens fiber mass (Figure 2(a)). However,
p300 expression in both the epithelium and fibers showed no significant difference (Figure 2
(b)). These data demonstrate that the main difference in temporal and spatial expression
between CBP and p300 is much higher expression of CBP in differentiating lens fibers
compared to the lens epithelium that coincides with the expression pattern of its presumptive
target gene, the OLA-crystaIIin.16

Differential localization of CBP and p300 at 16 kb region of the mouse aA-crystallin locus

To understand the formation of the lens-specific chromatin domain marked by histone H3 K9ac
shown earlier, 17 we performed a series of ChlP studies in lens chromatins using antibodies
specificto HATs: ATF2, CBP, p300, P/CAF, pCIP and SRC-1. The results showed the presence
of CBP and p300 but not the other HATS (data not shown) at the mouse aA-crystallin locus
(Figures 3 and 4). In cultured lens epithelial cells, we found generally lower levels of CBP and
p300 compared to the chromatin isolated from newborn lenses. CBP was identified at several
places, DCR1/-8 kb, -6 kb, exonl and exon2/+2 kb (see Figure 3(b)). Similarly, p300 was
found in these regions as well as at DCR2/-2 kb (see Figure 3(c)). Notably, the promoter region
showed only a marginal presence of CBP and no presence of p300 (see Figure 3(b) and (c)).

In contrast, in lens chromatin, we found high abundance of CBP at a single region, the promoter
(see Figure 4(b); note the different y-axis scales in Figures 4(b) and (c), and 5(b) and (c)). Low
abundance of CBP, comparable with its presence in DCR1 in lens epithelial chromatin, was
found in other regions of the aA-crystallin locus. The distribution of p300 showed a more
uniform pattern across the aA-crystallin locus. The exon2 region was an exception, with
approximately twofold higher presence of p300 compared to the majority of adjacent regions

J Mol Biol. Author manuscript; available in PMC 2007 November 5.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Yang etal.

Page 4

of the locus. We conclude that the high expression of aA-crystallin in mouse newborn lens is
marked by the localized presence of CBP in its promoter and more evenly spread p300 HAT
in the locus. In contrast, in chromatin of cultured lens epithelial cells, both CBP and p300 are
notably absent from the a/A-crystallin promoter.

Analysis of distribution of H3 K9ac and total H3

Studies of H3 K9 acetylation and distribution of total H3 around promoter regions have shown
that many active promoters are depleted of nucleosomes.38-40 To test this possibility at the
aA-crystallin promoter, we used antibodies specific to H3 K9ac and total histones H3 in ChlIPs.
In chromatin of cultured lens epithelial cells, a significant build-up of H3 K9ac signal was
found from the promoter to DCR3 (see Figure 5(a)). In contrast, the signal of total H3 between
the promoter and DCR3 was similar to the average signal of relative enrichment through the
entire region tested (see Figure 5(b)). Three areas of reduced total H3 signal included -9/-8,
-4/-2 and +3/+4 kb regions. In lens chromatin, we found H3 K9ac signal spread all over the 16
kb of the aA-crystallin locus with a distinct peak at DCR1 (see Figure 5(c)). The 5 kb promoter-
containing region from -2 to +3 kb (DCR3) showed expanded H3 K9ac signals in lens
chromatin compared to the corresponding region examined in chromatin of cultured lens
epithelial cells (compare Figure 5(a) and (c)). In addition, the pattern of total H3 distribution
in lens chromatin changed between lens epithelial cells and lens. A notable difference in
“nucleosome density” was found in the -2 kb/promoter region (compare dips/valleys in Figure
5(b) and (d)), suggesting possible loss of a few nucleosomes in approximately 2 kb of DNA.
In contrast, the transcribed region (exon 1 to +3 kb/DCR3) did not show any sign of reduced
nucleosomal density compared to the average signal. Note that the average values of relative
enrichments of total H3 were identical between the chromatin models used.

Discussion

The high level of mouse aA-crystallin expression in lens is associated with the formation of
at least a 16 kb long lens-specific chromatin domain marked by the presence of acetylated H3
K9 core histone.L” The main goal of the present study was to determine which HATS interact
with the mouse aA-crystallin locus to generate this H3 K9 acetylated chromatin domain, and
whether distribution and/ or abundance of these HATs would indicate any specific role of these
enzymes in the regulation of aA-crystallin gene expression. Here, we show that CBP and p300
are associated with this locus. We show also that the developmental expression pattern of aA-
crystallin correlates with the expression pattern of CBP, as both these genes are highly
upregulated in differentiating primary lens fibers. It is indeed CBP identified here that is the
most abundant HAT localized specifically at the promoter region of aA-crystallin in lens
chromatin (see Figure 4(b)). Thus, our data suggest that CBP might have some specific roles
in lens that cannot be executed by p300. To answer these questions directly, conditional
inactivation of CBP and p300 using available mice models at different stages of lens
development are necessary.

Earlier studies showed that loss of expression of aA-crystallin leads to cataracts in mouse
models.#1 In addition, mutations in human CRYAA cause congenital cataract formation.42:
43 Mutations in human and mouse PAX6 and c-MAF, two genes that regulate aA-crystallin
expression, also promote cataractogenesis.44’45 A study of Rubinstein-Taybi syndrome
caused by mutations in CBP found 15 congenital cataracts in 81 case reports.3 In contrast,
human p300 mutations do not show any ocular phenotype."’el47 Although we do not know the
expression levels of aA-crystallin in these human cataractous lenses, we do know that
expression of this gene is reduced dramatically in mouse c-Maf null lenses.48 Expression of
aA-crystallin was not detected in the lens primordium with conditionally deleted Pax6.49 Thus,
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these studies support genetic links between transcription factors CBP, c-Maf and Pax6 and
expression of aA-crystallin gene in mammalian lens.

The function of CBP and p300 HATSs in crystallin gene regulation was examined using lens-
specific expression of T-antigen mutant (EL07KA) in transgenic mouse lens.23 This mutant
has a compromised ability to bind pRb proteins yet can associate with CBP/p300 to abrogate
their functions in a- and B/y-crystallin gene expression.Z?”50 Mechanistically, direct
interaction of CBP/p300 with c-Maf was established in co-immunoprecipitation assays in lens
nuclear extracts.22 Co-transfection of c-Maf and CBP/p300 activated two- to threefold aA-
crystallin promoter in cell culture reporter assays.22 Interestingly, replacement of c-Maf
transactivation domain with the p300 HAT catalytic subdomain generated a chimeric
transcriftion factor with activity similar to that found with the wild type c-Maf in reporter
assays. 2 The present data show the presence in vivo of both CBP and p300 at the mouse aA-
crystallin locus and support the earlier studies of CBP/p300 in lens suggesting that these HATs
control expression of this gene directly.22'23'50 We found CBP highly abundant at the
promoter region, suggesting a selective local mechanism of recruitment. DNA-binding factors
CREB, c-Maf and Pax6 were shown to interact with CBP/p300 in cellular extracts.22°1 It is
only the promoter region where high abundance of both CREB and c-Maf co-localized in
vivo in lens chromatin.17 we propose that efficient recruitment of CBP to the promoter requires
simultaneous presence of abundant amounts of CREB and c-Maf, a condition found only in
lens chromatin and not in chromatin from cultured lens epithelial cells.1?

On the basis of ChIP studies of Brg1 and Snf2h in chromatin prepared from lens epithelial cells
and newborn lenses, we proposed that promoter-specific localization of Snf2h, mediated via
promoter-bound c-Maf, is required for moderate levels of expression of aA-crystallin gene.
17 The present data showed insignificant presence of both CBP and p300 at the promoter
region, although some other regions, such as DCR1, were occupied by both these HATs. As
mouse lens epithelial cell line a TN4-1 used in these studies is an SV40 T-antigen-transformed
cell line, some function(s) of CBP and p300 are inhibited.22:23,52 Nevertheless, expression
of aA-crystallin in these cells is about 18-fold lower compared to the newborn lens, and this
ratio correSfonds to the expression levels of this gene found in lens epithelium compared to
lens fibers.17+19 Thus, our data suggest that a moderate level of aA-crystallin expression in
cultured lens epithelial cells does not require promoter-localized CBP and p300 HATS. In
contrast, ChlP results of the distribution of CBP and p300 in chromatin prepared from newborn
mouse lenses showed promoter-localized CBP. The signal in the promoter region was
approximately ten times higher compared to the average signals detected at remaining 13
regions examined. This signal was comparable/slightly higher with the highest signal of CBP
found at DCR1 in the chromatin of lens epithelial cells. Studies of p300 in lens chromatin
identified rather even distribution of this enzyme at the aA-crystallin locus, with exon2
showing about twofold increased abundance over the majority of the locus. These patterns of
CBP and p300 suggest that promoter-enriched c-Maf and CREB selectively recruit CBP to the
promoter. This possibility can be tested experimentally by analysis of chromatin from lenses
with conditionally inactivated CREB and c-Maf genes.

In conclusion, the Cryaa promoter occupancy in lens epithelial cells is marked by the local
presence of ATP-dependent chromatin remodeling enzyme snf2h,17 and the notable absence
of CBP and p300 (see Figure 3). Analysis of chromatin prepared from newborn lenses showed
the promoter-specific presence of CBP on the “background” of locus-spread CBP and p300
(see Figure 4) and at least a 16 kb long lens-specific H3 K9 acetylation domain (see Figure 5).
The presence and distribution of other acetylated H3 species, such as K18ac and K23ac, H2A
K5ac, H2B K12ac and K15ac, and H4 K5ac and K8ac, at the aA-crystallin locus remain to be
determined. Acetylated lysine residues in histones can serve for recruitment of bromodomain-
containing proteins such as Brgl.9v53 High abundance of Brgl is indeed found through the
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entire 16 kb region of the mouse aA-crystallin locus.17 Thus, our model suggests that after the
initial chromatin remodeling catalyzed by Snf2h, recruitment of CBP to the promoter via c-
Maf22 and CREBZ2:54 occurs in differentiating lens fibers, followed by spreading the H3
K9ac domain that stimulates recruitment of Brgl. The availability of floxed alleles in mouse
genes encoding Brgl,55 cBP,36 CREB,%6 and p300,36 and a variety of cre-lines expressed
in differentiating lens in combination with chromatin studies will be useful to validate the above
model experimentally.

Materials and Methods

Quantitative reverse transcriptase-polymerase chain reaction

Two days old rat lenses were microdissected into lens epithelium and fiber cells. Rat lenses
were used in lieu of mouse lenses as their microdissection generates more materials for RNA
isolation. Total RNA of lens epithelial and fiber cells were isolated and cDNA was amplified
as described.19 Expression levels of transcripts encoding B2M, HPRT, G6PD and SDHA were
pooled together as the internal control for normalization.®7:98 The guantitative reverse
transcriptase-polymerase chain reaction (QRT-PCR) primers were synthesized by Invitrogen
(Gaithersburg, MD):

CBP forward:
5-AAACCATGAGTGAACGCCTC
and reverse:
5-TGAACACTCGTTGCAAGTCC
p300 forward:
5-AGTGCAAACACCATGTGGAA
and reverse:
5-ATGGGTGTGGCTCTTTGTGT
B2M forward:
5-CACTCTGAAGGAGCCCAAAA
and reverse:
5-CTGGTCCAGATGATTCAGAGC
HPRT forward:
5-TGTTGTTGGATATGCCCTTG
and reverse:
5-CCGCTGTCTTTTAGGCTTTG
G6PD forward:
5'-CCCATCCCGTATGTCTATGG
and reverse:
5-TGGAAGCCCACTCTCTTCAT
SDHA forward:
5-AACACTGGAGGAAGCACACC

and reverse:

J Mol Biol. Author manuscript; available in PMC 2007 November 5.
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5-GCACAGTCAGCCTCATTCAA

Immunofluorescence

Primary antibodies used for immunofluorescence are anti-CBP (A-22) (1:100 (v/v) dilution;
Santa Cruz Biotechnology, Santa Cruz, CA), anti-p300 (C-20) (1: 500 (v/v) dilution; Santa
Cruz Biotechnolgy) and Alexa Fluor 568 goat anti-rabbit 1gG (1: 300 (v/v) dilution; Molecular
Probes, OR) was used as the secondary antibody. Embryos were fixed in 4% (v/v)
paraformaldehyde at 4 °C for 5-12 h, and then cryoprotected in 30% (w/v) sucrose. Cryostat
sections 5 um thick were used for CBP staining. For p300 staining, fresh embryos were
embedded and 5 um thick cryosections were fixed in acetone for 10 min at 4 °C.
Immunoflouroscence was conducted as described.>® Briefly, sections were washed twice in
PBS and blocked for 30 min with Image-iT™ FX signal enhancer (Molecular Probes, Eugene,
OR). Sections were then washed twice in PBS, incubated with the primary antibody at the
concentration described above, in 1% Bovine Albumin Fraction Solution (Invitrogen, Grand
Island, NY) and 0.1% (v/v) Triton X in PBS overnight at 4 °C. The second day, sections were
washed twice in PBS and incubated with the secondary antibody in a humidified chamber for
30 min. After washing in PBS, sections were mounted with fluorescence preserve mounting
medium (Vector Laboratories, Burlingame, CA) and imaged using a Leica AOBS laser
scanning confocal microscope.

Chromatin immunoprecipitations (ChIPs)

Antibodies used for ChlPs are: anti-CBP (A-22) and anti-p300 (N-15) from Santa Cruz
Biotechnology (St. Cruz, CA); anti-Histone H3 from Abcam (Cambridge, UK); anti-acetyl-
histone H3 (Lys9) ChIP grade from Upstate (Lake Placid, NY); normal rabbit 1gG from
Oncogene Research Products (San Diego, CA). ChlPs were performed in mouse lens epithelial
aTN4-1 cells and in microdissected mouse P1 lens as described.17:19 Briefly, formaldehyde-
crosslinked chromatin was sonicated to generate chromatin comprised mostly of mono-, di-
and trinucleosomes. Antibodies (2 pg) were incubated with protein A and G beads (Sigma, St.
Louis, MI) for 5 h and then incubated with the precleared chromatin overnight at 4 °C. After
three washes and treatment with proteinase K overnight, chromatin fragments were eluted,
purified with the Qiagen QIAquick PCR purification kit (Qiagen, Germantown, MD) and
analyzed by quantitative PCR as described.17+19 A serial dilution of input (e.g. 0.05%, 0.2%,
1% and 5%) was used to generate a standard curve for each probe in every ChIP experiment.
The C; value of quantitative PCR was normalized to the percentage of input according to the
standard curve. The relative enrichments and standard deviation (SD) were calculated from at
least two independent ChiPs, and every ChIP was tested by real time PCR in triplicate.
Background from independent non-specific antibody (IgG) ChIP was subtracted from each
probe and the final signals were normalized and presented versus 1% input.17v60

In addition to the published primers,17 we included primers (exonl and intron 1) that improve
coverage of the aA-crystallin locus. Within the -500 bp to +100 bp promoter region, five
primers were used to fine map the chromatin distribution changes. The averages of these
primers were calculated and are shown in Figures 3 to 5. There are five additional primer
sequences within the promoter region:

1. forward
5-AGTCATGTCGGGAAGACCTG
and reverse
5-TGTGTGCTGGATGTGGTTCT

2. forward
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5-GGAGGGTGCCTCAGTACAAT
and reverse
5-AGCAGCAGAGGCTCTCAGAC

3. forward
5-CCCGAGCTGAGCATAGACAT
and reverse
5-AGTCAGACAGGAGCCTCTGG

4. forward
5-CTACCTCTCCCCACCTGTGA
and reverse
5-GCCAAGGGACATCACTGTTT

5. forward
5-TGAGCATTCCAGCTGCTGAC
and reverse
5-CCTGCACAGAATGGAGGAAT
as well as exon 1 forward
5-CCTTCCTGTCTTCCACCATC
and reverse
5-GCAGCTAGGAGGAACCAGTG
and intron 1 forward
5-GACCCTGTGCTCTCCTCAAG
and reverse

5-TGGCTTCAGCATAGGCATGT
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Figure 1.

Different expression pattern of CBP and p300 during mouse lens development.
Immunohistochemistry was used to test the expression of (a)-(c) CBP and (d)-(f) p300 on (a)
and (d) E10.5, (b) and (e) E11.5 and (c), (f)-(i) E14.5 mouse lenses cryosections. Merged
images with DAPI to show the (g) CBP and (h) p300 expression at E14.5. An experiment
without the primary antibody is shown in (i). The scale bar represents 100 um, and same
magnification was used in all pictures.
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Quantitative RT-PCR of CBP and p300 in microdissected two day old rat lens epithelium and
fiber cells. (a) Results for CBP and (b) for p300. Relative expressions were normalized against
a pool of housekeeping genes, B2M, HPRT, G6PD and SDHA, as described in Materials and

Methods.
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DCR3

Interaction and distribution of CBP and p300 at the mouse aA-crystallin locus in chromatin of
cultured lens epithelial cells. (a) A diagram of the aA-crystallin locus showing positions of
PCR amplicons. Five partially overlapping promoter-specific primers Were used and an

average value of the relative enrichments was calculated as described.!

(b) Distribution of

CBP, (c) distribution of p300. The relative enrichment unlt represents 1% of the input.

Background for each region was subtracted as described.
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Figure 4.

Interaction and distribution of CBP and p300 at the mouse aA-crystallin locus in chromatin of
newborn lens. (a) A diagram of the aA-crystallin locus showing positions of PCR amplicons
(see the legend to Figure 3(a)). (b) Distribution of CBP, (c) distribution of p300. The relative
enrichment unit represents 1% of the input. The background for each region was subtracted as
described.1”
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Figure 5.

ChIP analyses of the distribution of the H3K9ac and total H3 at the mouse aA-crystallin locus.
(a) Distribution of H3 K9ac and (b) total H3 signals in chromatin obtained from cultured lens
epithelial cells. (c) Distribution of H3 K9ac and (d) total H3 signals in chromatin prepared
from newborn mouse lenses. Dotted lines in (b) and (d) represent average signals of total H3
calculated from 14 positions across of the aA-crystallin locus.
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