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Abstract

IL-23, a heterodimer of 1L-12 p40 and IL-23 p19, is critical for an effective immune response to
many infections and has been implicated in several autoimmune diseases, however, little is known
about the regulation of 1L-23 gene expression in monocytes. We found that poly I:C, LPS,
flagellin, and zymogen activated significant IL-23 production in primary human monocytes. Using
chromatin immunoprecipitation, we found that a distal upstream region of the I1L-23 p19 promoter
at —601 to —521 underwent extensive histone modifications in response to stimuli. This distal
region of the promoter is not highly conserved between species and has not been previously
implicated in the regulation of IL-23 expression. Knockdown of CBP markedly decreased 1L-23
p19 responses to poly I:C but had a less dramatic effect on LPS responses, confirming different
chromatin responses to these two stimuli. Our data suggest that one of the mechanisms regulating
IL-23 expression is the regulation of histone modifications at this distal upstream region of the
promoter.
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INTRODUCTION

The discovery of IL-23, a heterodimer of the IL-12 p40 chain with the novel IL-23 p19
chain, clarified the conflicting data for the IL-12 p40 and 1L-12 p35 knockout mice. I1L-12
p35 knockout mice have increased susceptibility to infection, but IL-12 p40 knockout mice
are even more susceptible to infections [14, 17, 23, 32, 36]. We now know that the key
difference between the two is that 1L-12 p40 mice lack both IL-12 and IL-23.
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The role of IL-23 in the defense against intracellular pathogens in humans has been
suggested by the identification of IL-12 p40 and IL-12Rp1 (the common IL-12/1L-23
receptor subunit) mutations in individuals with an inherited predisposition to Salmonella and
mycobacterial infections. No patients with mutations in either the IL-12 p35 or IL-12Rf2
have been identified, suggesting that the IL-23 effect is biologically important [3, 13, 46]. In
infection models, IL-23 p19 knockout mice have shown that IL-23, and the IL-17 immune
response it directs, are critical for the maintenance of the immune response in the face of
persistent infections as well as granuloma formation, although anti-fungal responses may be
compromised in conditions of high 1L-23 [18, 26, 27, 44, 48, 65]. IL-23 acts to facilitate
expression of certain cytokines and chemokines and it increases antigen presentation by
dendritic cells and microglia [5, 12, 27, 28].

IL-23 is produced primarily by antigen presenting cells, including macrophages and
dendritic cells (DCs), in response to a variety of toll-like receptor (TLR) molecules. The
IL-23 receptor is expressed on activated/memory T cells, NK cells, and, at a low level, on
monocytes, macrophages, and DCs [25]. IL-23 production, in combination with TGFf and
IL-6, directs the development of Th17 T cells [54, 59]. Th17 cells appear to be important in
tissue inflammatory responses and these cells have been implicated in some of the effects of
IL-23 in both host defense and autoimmunity [16, 26, 30, 39, 43]. In addition, IL-23 can
directly mediate inflammation [37].

In spite of its importance, the regulation of IL-23 expression has not been thoroughly
examined. Bacteria and bacterial products tend to preferentially induce IL-12 expression in
lieu of IL-23 [51]. Certain viruses induce I1L-23 along with type | interferons in monocytes
and recently fungal stimuli have been examined [47]. Stimulation via dectin-1 with purified
fungal extracts results in increased IL-23 production compared to zymosan, which
preferentially triggers IL-12 production [34].

The signaling pathways regulating 1L-23 share much with those of IL-12 in spite of many
examples of discordant expression [4, 9, 47]. Like IL-12 p35 and IL-12 p40, TLR signaling
induces expression of 1L-23 p19 [4]. Cytokine priming can dramatically alter 1L-23
responses, with IFN-y increasing responses and I1L-4 decreasing responses to TLR ligands
[47, 50]. NF-xB, PI3 kinase, and p38 activation all lead to increased 1L-23, but mTOR/S6K1
and Racl both negatively regulate IL-23 expression [9, 10, 37, 57, 64].

Despite these recent advances, little is known about the transcriptional regulation of 1L-23
compared to 1L-12 p40 and IL-12 p35. Following cellular activation, the IL-12 p40 promoter
binds NF-xB, C/EBP, AP-1, and NFAT. Transcription of 1L-12 p40 also requires
remodeling by SWI/SNF of the nucleosome positioned at the transcription start site [63, 66]
and a recently characterized inducible enhancer has also been found to contribute to
transcriptional regulation [66]. Similarly, IL-12 p35 transcription is controlled by c-Rel and
p65, and Spl binding is necessary for nucleosomal remodeling to allow for transcription [20,
21]. Limited data on 1L-23 p19 expression suggests a different mode of regulation from
IL-12. ERK, AP-1 and cRel signaling appear to be required for IL-23 p19 expression [10,
19, 37, 41]. Little else is known about the transcriptional regulation of IL-23 p19 expression
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in either mouse or human. Contributing to the difficulties in understanding the regulation of
IL-23 is the finding that 1L-23 expression differs in murine and human systems.

This study focuses on histone modifications at the IL-23 p19 promoter. The histone tails of
nucleosomes undergo post-translational modifications that impact chromatin conformation
and promoter accessibility [29, 35]. Modifications singly or in combination serve as docking
sites for proteins involved in transcriptional regulation, DNA repair, or mitotic machinery.
Patterns of modifications are distinct for repressed, competent, and actively transcribing
promoters [22, 45]. Here, we report the chromatin modifications associated with induction
of transcription of 1L-23 p19 in human monocytes and identify a novel upstream regulatory
region.

re

All culture dishes and plasticware used in these experiments were certified pyrogen free.
Human peripheral blood monocytes were obtained from the Human Immunology Core at the
University of Pennsylvania and were isolated by countercurrent elutriation [61]. Monocytes
were cultured in RPMI 1640 supplemented with 10% cosmic calf serum, 2 mM glutamine,
200 U/ml of penicillin, and 200 pg/ml of streptomycin. Monocytes were rested overnight at
4°C on a nutator before being transferred to culture flasks and the incubator. Cells were
warmed in the incubator for at least 2 h prior to stimulation. Flow cytometry analysis was
used to confirm that the cells were >90% CD14 positive.

LPS (Escherichia coli 011:B4) and the bacterial muramy! dipeptide N-acetylmuramyl-L-
alanyl-D-isoglutamine hydrate (MDP), a ligand for the intracellular nuclear oligomerization
domain receptor family (NOD?2), were obtained from Sigma Chemical Co (St. Louis, MO)
and LPS was used at a concentration of 1 pg/ml in all experiments. TLR ligands were
obtained from InvivoGen (San Diego, CA) and used as previously described [15]:
Pam3CSK4, a synthetic tripalmitoylated lipopeptide that activates TLR 1 and 2; zymosan, a
derivative of Saccharomyces cerevisiae, that activates TLRs 2,6; poly(1):poly (C) (poly I:C),
a synthetic analog of double stranded RNA for TLR3 (and/or MDADS); ultrapure LPS
(Salmonella enterica serovar Minnesota) for TLR4; flagellin (Salmonella enterica serovar
typhimurium) for TLR5; and loxoribine for TLR7. All ligands were prepared in ultra-pure
endotoxin free water according to manufacturer’s recommendations.

RNA was isolated from 2-3 million monocytes that had been cultured with 1ug/ml LPS or
25 pg/ml of poly I: C for the indicated time points using Qiagen RNeasy kit and on-column
DNase digestion using Qiagen’s RNase free DNase set (Qiagen, Valencia, CA). Reverse
transcription utilized BD Bioscience’s Advantage RT-for-PCR kit (San Jose, CA). The final
reaction was diluted to 100 pl with DEPC treated water and the product was used for
quantitative real time Tagman PCR using ABI’s IL-23 human mRNA primers and the 18S
internal control (Foster City, CA). IL-23 signal was normalized to the 18S signal and
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calibrated to the matched unstimulated sample. CBP knockdown in primary monocytes was
accomplished using 3 ug of a pool of siRNAs (Dharmacon, Lafayette, CO) per 20 million
cells, transfected via Amaxa. Knockdown efficiency was typically ~80% as assessed by
Western blot. GFP siRNA was used as a negative control [42].

The TLR assay was performed as previously described using TLR ligand concentrations
optimized for this system [15]. Briefly, 2x10° monocytes were plated in a 96 well flat
bottom plate. Triplicates were stimulated with the following: 25 (ug/ml poly I:C, 100 uM
Loxoribine, 10 pg/ml zymosan, 40 pg/ml Pam3CSK4, 10 ug/ml flagellin, 1 pg/ml LPS
(Salmonella enterica or E. coli), and 0.1ug/ml MDP or media alone. Cell-free supernatants
were collected at 6 or 24 h for the ELISA which was performed using e-Biosciences IL-23
(p19/p40) Ready-Set-Go ELISA kit according to the manufacturer’s protocol. The plate was
read at 450 nm. IL-12p70, Interferon a, and TNFa were detected by Searchlight multiplex
(Pierce, Rockford, IL).

Chromatin Immunoprecipitation (ChIP)

The ChlIP assays were performed as described previously according to a modified protocol
based on Upstate Biotechnology (Lake Placid, NY) [53]. 5 ug of the following antibodies
were used: acetylated histone 3, acetylated histone 4, pan-histone 4, dimethylated H3 lysine
4 (Upstate Biotechnology), trimethylated H3 lysine 4 (Abcam, Cambridge, MA), and rabbit
anti-GST (Zymed, South San Francisco, CA).

Immunoprecipitated DNA was quantitated by realtime Tagman PCR from specific regions
of the IL-23 p19 promoter. Each DNA sample was subjected to three PCR reactions to three
regions of the IL-23 p19 promoter: IL-23 A (+93/+33): IL-23A Forward—5’-
ACAACTGAG GGAACCAAACCA-3’, IL-23 A probe—5’-6FAM-
AGACGCGCTGAACAG-MGBNFQ-3’, IL-23A Reverse—5’-
CACTTGCTTTGAGCCTGATTCTC-3’; IL-23 B (-213/-130): I1L-23B Forward—5’-
TCGATTCCT GGAGAGCATTACAC-3’, IL-23B Probe—5’-6FAM-
ATGTGTCCCATCCCAG-MGBNFQ-3’, IL-23B Reverse— 5’-
TCAGTTCCAGGGGAAATGAGTA-3’; and IL-23 C(-601/-521): IL-23C Forward—?5’-
TTCCCAGT TCTCCAAGTTCCTTC-3, IL-23C Probe—5’-6FAM-ATGCGCATTCTCT-
MGBNFQ-3’, IL-23C Reverse— 5’-GTTGGAAACAACATTATTTCAA-3’. All three
FAM-MGB primer/probe sets were designed using ABI Primer Express and optimized
according to ABI’s recommendations. Duplicates of samples were run and averaged
separately prior to analysis. Ct values were normalized to 10% input of each sample
according to the formula 27(10% input CT-Sample CT).

Standard curves using thymus genomic DNA were used as positive controls. In all
experiments, rabbit GST antibody was used as a control antibody, but is only shown in Fig.
3 for simplicity. Normalized CT values for GST were similar in all experiments and always
less than 0.02. ChlP results reflect duplicate PCRs of multiple experiments.
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Statistical Analysis

RESULTS

Significance calculations were performed using Student’s t tests. For CHIiP data,
Bonferroni’s correction was used. Only corrected p values are given. Error bars indicate
standard deviation.

TLR Responses of Primary Human Monocytes

Most studies of IL-23 responses to TLR ligands have involved murine cells or human
dendritic cells [10, 33, 58, 62]. There are limited data on human monocytes. We therefore
defined the production of 1L-23 p19/p40 in primary human peripheral blood monocytes by
ELISA in response to specific pathogen ligands at both 6 and 24 h post stimulation (Fig. 1a).
Of the six ligands tested, only two did not cause any significant 1L-23 production at 6 or 24
h: PAM3CSK (TLR2), and synthetic muramy! dipeptide (MDP), a ligand for the
intracellular protein, NOD2. After detecting very low levels of IL-23 in response to
ultrapure Salmonella enterica derived LPS, we also tested the response to LPS from E. coli.
E. coli LPS resulted in even lower levels of IL-23 production. Both S. enterica and E. coli
are gram negative bacteria and LPS derived from each have previously been reported to
induce IL-23 [40]. S enterica LPS did result in significant levels of IL-23 after 24h of
stimulation (6 h p=0.002; 24 h p=0.01).

There was a distinct difference in the kinetics of IL-23 protein production after poly I:C, a
synthetic double stranded RNA analog (which is a ligand for TLR3 and/or MDAJS), with an
early peak of protein production by 6 h. Poly I:C also induced the highest amount of 1L-23
of the tested stimuli. The other stimulatory ligands by contrast, exhibited peak protein
production at 24 h. Several other cytokines are also commonly induced by TLR ligands [55].
We compared TNFa, IL-12p70 and IFNa induction along with I1L-23 (Fig. 1b). The pattern
of expression for each of these cytokines is completely different. These data simply confirm
the well known finding that although a given TLR induces the same signaling pathways, the
response is distinct for each responding gene [55].

IL-23 p19 Promoter

We examined the evolutionary conservation of DNA sequences between mouse and human
in the IL-23 p19 gene (Fig. 2a) [11]. The promoter is generally well-conserved but there are
three regions of high homology. Additionally, a portion of the first intron is also highly
homologous between species. These areas of homology extend to multiple species.

To study chromatin modifications within the promoter, we designed three Tagman MGB
probes to the 1L-23 p19 promoter using ABI Primer Express software (Fig. 2b). IL-23 A and
B, respectively, correspond to the two proximal regions with high interspecies homology.
Due to the large number of repeats and GC content of the IL-23 p19 promoter, our primer
design had to exclude the most distal region of high homology within the promoter, and the
IL-23C primer/probe set is located immediately upstream. This region still exhibits
significant homology but has no recognized role in regulation.
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We used an antibody to total histone H4 to determine if any nucleosomes were located in the
three amplimer regions. Primary human monocytes were also stimulated with either LPS or
poly I:C for different time points to determine if nucleosome depletion occurred during
transcription. The 1L-23 p19 C probe detected significant histone content, suggesting that
the distal promoter region is characterized by the presence of nucleosomes at rest in
monocytes (Fig. 3), while the proximal promoter appeared relatively depleted of
nucleosomes. There was a significant increase in the level of total H4 at the distal promoter
after LPS stimulation at 30 min ( p=0.03), followed by a decrease at 3 h. This increased
nucleosome content after stimulation is currently without explanation but may reflect the
increased turnover associated with transcription. During poly I:C stimulation, total H4 levels
were constant during the 3 h time course.

Chromatin Modifications of the 11-23 p19 Promoter Following LPS Stimulation

The 1L-23 p19 promoter showed increased acetylation of H3 at the upstream 1L-23 C region
after 30 min of LPS stimulation compared to unstimulated cells. This diminished over time
and roughly paralleled the nucleosome content (Figs. 3 and 4). Acetylation of H4 for the
IL-23 C region was significantly increased after 30 min of stimulation ( p=0.001).
Acetylation of H4 was maintained over time until 3 h after stimulation. Little change was
seen at the IL-23 A and B regions because of the limited nucleosome content.

Methylation modifications of H3 lysine 4 have been linked to transcriptional activity [6, 49].
Dimethylation of H3 lysine 4 (DM K4 H3) is indicative of transcriptionally competent
regions of DNA and trimethylation of H3 lysine 4 (TM K4 H3) at promoters has been linked
to transcriptionally active genes [7]. After 30min of LPS stimulation, DM K4 H3 was
significantly increased (IL-23 C p=2x1075, IL-23 B p=0.0001, IL-23A p=0.0009). This
increase in dimethylation was maintained throughout the entire 3h time course and the
increases in IL-23 C were significant the entire time relative to unstimulated monocytes (1h
p=2x107%, 2 h p=0.001, 3h p=0.03).

For TM K4 H3, the IL-23 A region of the promoter showed significantly increased
trimethylation after 30 min of LPS stimulation ( p=0.04) and this increase was maintained
through the 3 h stimulation. Although the nucleosome content of the proximal promoter was
limited, RNA pol Il can deposit the trimethyl mark locally, perhaps explaining the finding.
The IL-23 C region behaved differently in that TM K4 H3 decreased at 3 h.

Chromatin Modifications of the IL-23 p19 Promoter Following Poly I.C Stimulation

The different kinetics of 1L-23 p19 protein production seen with LPS and Poly I:C
stimulation suggested distinct mechanisms of regulation. In addition, these two ligands are
known to activate different signaling pathways [55]. We therefore examined the kinetics of
histone modifications of the IL-23 p19 promoter following stimulation with poly I:C (Fig.
5). The pattern of acetylation of H3 for poly I:C was significantly different than that seen
after LPS. For poly I:C, acetylation of H3 in the IL-23 C region decreased significantly after
30min ( p=0.033). At 1 h, acetylation increased significantly compared to the levels at 0.5h
(p=0.01). These high levels of acetylation were maintained through 2 h of stimulation
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before decreasing at 3 h. The levels seen were not significantly different from their matching
LPS time point, but the pattern was different.

Acetylation of H4 at the IL-23 C region was also slower following poly I:C stimulation
compared to LPS stimulation, and the levels were maintained through 3 h of stimulation (1 h
p=0.07, 2 h p=0.019, 3 h p=0.020). The level of acetylation of H4 by LPS at 0.5 h was
significantly higher than that induced by poly 1:C ( p=0.022), but the levels were not
significantly different between the two stimuli at the other time points.

The pattern of dimethylation and trimethylation of H3 lysinea 4 induced by poly I:C was
similar to that induced by LPS, although poly I:C induced significantly lower levels of
dimethylation of 1L-23 C region from 0.5 to 3 h of stimulation compared to LPS (0.5 h
p=0.009, 1 h p=0.036, 2 h p=0.035, 3 h p=0.006).

In summary, H3 lysine 4 methylation was roughly comparable after LPS and poly I:C
stimulation. H3 and H4 acetylation occurred more slowly after poly I:C stimulation
compared to LPS stimulation which did not correlate with the pattern of protein production.

It was also surprising that the early protein production after poly I:C did not correlate with
more rapid histone modifications. In fact, histone acetylation appeared to be slower in the
poly I:C stimulated cells. To address both of these issues, we examined the distal region of
the promoter in more detail. Just 40bp upstream of the IL-23 C region, a potential CBP
binding site was found. CBP is activated after LPS though a PI3 kinase-glycogen synthase
kinase 3 pathway [38]. In contrast, poly I:C activates CBP via IRF3 [52]. To determine
whether CBP differentially affected I1L-23 expression, we knocked down CBP in primary
monocytes using a pool of siRNAs and stimulated with either LPS or poly I:C. IL-23 p19
message was detected by gRT-PCR. Message levels appeared to increase slightly more
rapidly in poly I:C stimulated cells compared to LPS stimulated cells, but the difference was
not significant. CBP knockdown significantly compromised responses to poly I:C but had
little effect on responses to LPS (Fig. 6). These data confirm that the chromatin responses
seen at the distal 1L-23 p19 promoter are unique to different stimuli.

DISCUSSION

In primary human peripheral blood monocytes, LPS, poly I:C, flagellin, and zymogen were
found to be the primary activators of IL-23 p19/p40 production and secretion. Cytokine
priming or examination of distinct human monocyte subsets may show a different pattern of
IL-23 responses [24, 31, 47, 56]. Poly I:C, a synthetic double stranded RNA analog led to
the highest IL-23 protein production as well as the earliest. The role of IL-23 in viral
infections is not well established but these results suggest that innate responses to viruses
could be a major stimulus for 1L-23 production in vivo. This has important implications for
models of both infection and autoimmunity.

Very little is known about the transcriptional regulation of 1L-23 p19. This is the first study
to examine histone modifications at this gene. Using an antibody for total H4, we found that
the distal region of the 1L-23 p19 promoter had a higher nucleosome content than the
proximal promoter. This, combined with the generally negligible levels of histone
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modifications at the proximal promoter following stimulation, led us to believe that unlike
IL-12 p40 and p35 gene promoters, 1L-23 p19 expression is not controlled by a nucleosome
proximal to the site of gene transcription [2, 20].

We were surprised to see that LPS induced IL-23 p19 transcription as early as 30min after
stimulation when significant IL-23 p19/p40 protein was only found after 24 h of stimulation.
These data are consistent with several nonexclusive explanations: (1) IL-23 p19 is strongly
post-transcriptionally and translationally regulated, (2) IL-12 p40 kinetics control the rate of
IL-23 p19/p40 protein production, and (3) primary human monocytes require another signal
in addition to LPS to secrete high levels of IL-23 p19/p40.

Stimulation with either LPS or poly I:C resulted in significant histone modifications of the
nucleosome located in the upstream IL-23 C region compared to unstimulated cells. For
LPS-stimulated monocytes, H3 and H4 acetylation of the 1L-23 C region was detected after
only 30 min of stimulation before decreasing at 2 and 3 h post stimulation. In contrast, poly
I:C did not induce increased acetylation until after 1h of stimulation.

Although the differences in the patterns of histone acetylation after LPS and poly 1:C were
not dramatic, it is clear that CBP plays a much more significant role in the response to poly
I:C compared to LPS. This implies that chromatin effects are significant and mold the
individual cell’s response to stimulation.

The pattern of dimethylation and trimethylation of H3 lysine 4 (DM K4 H3, TM K4 H3)
following LPS and poly I:C treatment was very similar although LPS induced significantly
higher levels of dimethylation.

It is worth noting that the pattern of histone modifications after LPS at the IL-23 p19
promoter is completely different than that seen at the TNFa promoter after LPS stimulation
of human monocytes [53]. This suggests that the signaling molecules themselves are
incompletely responsible for the modifications. Pre-existing chromatin marks and recruited
transcription factors must mold the histone responses to stimuli. Additional studies of
transcription factors could provide insight into the regulation of chromatin at the I1L-23 p19
promoter.

In summary, we identified a novel upstream promoter region in IL-23 p19 which appears to
be involved in the epigenetic regulation of expression. This IL-23 p19 C amplimer region is
somewhat conserved between species and has no recognized function. Nevertheless, just
40bp upstream of the distal edge of the amplimer is a CBP recognition motif which could
regulate histone acetylation within the -601-521 1L-23 C upstream region. Knockdown of
CBP diminished responses to poly I:C but had little effect on LPS responses. Additional
motifs which could be important in regulating histone modifications are a GCN4 site
approximately 50bp downstream and several potential ATF-2 sites 75-90bp upstream of the
IL-23 C region. These may be important in the LPS response. Taken together, our data
describe a distal upstream promoter region which appears to be involved in chromatin
regulation. Although transcription factor binding is typically limited to the 200bp
surrounding the initiation site, it has recently become apparent that many regulatory motifs
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are located distantly from the transcribed region [1]. These data help to formulate a growing
model for the transcription of IL-23.

A better understanding of the transcriptional regulation of IL-23 p19, as well as the
epigenetic control of its promoter, may be helpful to design better therapies and adjuvants
for autoimmunity and immunizations. Therapeutic interventions directed at I1L-23 are
already in development [8, 60]. Understanding the regulation of 1L-23 p19 is critical for the
rational development of interventions directed at this complex cytokine network.
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Fig. 1.

a 1L-23 response to TLR stimulation. 2x10° primary human monocytes were stimulated
with the indicated ligands as described in “Methods” before assaying for IL-23 protein by
ELISA. The grey bar indicates 6h of stimulation, the black bar indicates 24h. Results are
representative of three experiments. Error bars represent the standard deviation between the
triplicate samples. b IL-23 compared with other cytokine responses. Cells were stimulated
as above and supernatants harvested at the indicated timepoints. IL-23 was measured by
ELISA and the other cytokines were measured by Searchlight. Each ligand induced at least

one cytokine response.
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Fig. 2.
a Sequence conservation is high in the 1L-23 p19 promoter. Shading indicates >50%

homology across species. Eight species are compared. b Schematic diagram of the human
IL-23 promoter. Grey bars denote areas of conservation among species. Black bars show the
three amplimers used in this study.
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Fig. 3.

Nucleosome locations within the IL-23 p19 promoter. Ten million primary human
monocytes were cultured and stimulated with 1 or 25 pug/ml LPS for the indicated
timepoints. ChlIP analyses were performed with antibodies to total H3 and H4. Anti-GST
was used as a negative control and always gave a negligible signal. Graphs are the average
of duplicates from two experiments.
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Fig. 4.
Histone modifications of the IL-23 p19 promoter following LPS stimulation. Ten million

primary monocytes were cultured and stimulated with 1 pg/ml LPS for the indicated
timepoints. a Acetylated H3, b acetylated H4, ¢ dimethylated H3 lysine 4 (DM K4 H3), d
trimethylated H3 lysine 4 (TM K4 H3). Graphs represent the average of three experiments
with duplicates. (Black bar) IL-23 C, (grey bar) IL-23 B, and (white bar) IL-23 A. The error
bars indicate standard deviation.
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Fig. 5.

Histone modifications of the IL-23 p19 promoter following Poly I:C stimulation. Ten
million primary monocytes were cultured and stimulated with 25 pug/ml Poly I:C for the
indicated timepoints. a Acetylated H3, b acetylated H4, ¢ Dimethylated H3 lysine 4 (DM K4
H3), d Trimethylated H3 lysine 4 (TM K4 H3). Graphs represent the average of three
experiments with duplicates. (Black bar) IL-23 C, (grey bar) IL-23 B, and (white bar) 1L-23
A. The error barsindicate standard deviation.
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Fig. 6.

CIgP knockdown analysis of IL-23 p19 message. Primary monocytes were transfected using
Amaxa with either pooled siRNAs directed to CBP or an siRNA directed to GFP, as a
negative control. Cells were stimulated 72 h after transfection. RNA was isolated from 2
million monocytes following stimulation for the indicated times with 1 pg/ml LPS or 25
ug/ml poly I:C. Although not obvious, error bars represent standard deviations. CBP plays
an important role in IL-23 p19 responses to poly I:C.
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