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Figure 1.2. Workflow of 3C analysis. The interacting DNA regions, particularly
regulatory elements such as the promoter (orange box) and the enhancer (blue box) of a
gene, are positioned in close proximity in the nuclear space via chromatin looping. The
regulatory elements are crosslinked by formaldehyde (small red circles), followed by
restriction enzyme digestion (black arrows) to cleave and remove any intervening DNA.
The restriction enzyme-mediated cleavage of the DNA leaves either overhangs or blunt
ends (represented as different coloured boxes at the ends of each DNA fragment), which
are then re-ligated. Ligation of the crosslinked DNA regions generates target fragments in

opposite orientations that can be amplified via qPCR.
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1.5 Rationale, Hypothesis, and Research Aims

Enhancers are genomic regulatory elements that determine the characteristics of each cell
type. PU.1 is a LDTF that plays a key role in macrophage generation and differentiation
by activating enhancers. Enhancers are often demarcated by unique histone
modifications: H3K27Achi, H3K4melhi, H3K4me3'"°Y. Based on these histone signatures
available from the Encyclopedia of DNA Elements (ENCODE:
https://genome.ucsc.edu/encode/) database, I identified a genomic region located ~10 kbs
upstream of the IL-1p TSS as a potential enhancer (Fig. 3.1). I hypothesize that the
genomic region is an enhancer that regulates the expression of IL-18 mRNA in a PU.1-
dependent manner in murine macrophages. Based on this hypothesis, I have proposed the

following research aims:
Aim I — Identifying the active enhancer of IL-1f in murine macrophages

Aim II — Examining the role of PU.1 in the enhancer-promoter regulatory network of IL-

1B

Aim III — Elucidating the role of PU.1 domains in the IL-1f regulatory network
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Chapter 2

2 Materials and Methods

2.1 Reagents

Dulbecco’s modified eagle medium (DMEM) and RPMI-1640 medium used to culture
RAW264.7 macrophages and B16-BL6 melanoma cells, respectively, were purchased
from Sigma Aldrich. Transfection reagents, Lipofectamine RNAiIMAX and Polyjet, were
obtained from Invitrogen and SignaGen Laboratories, respectively. PowerUP™ SYBR®
Green Master Mix was from Applied Biosystems while dual-labeled Tagman probe (dye:
JOE) and Hot Start Taq DNA polymerase were from Integrated DNA Technologies and
New England Biolabs. Scrambled and eRNA-specific ASO were obtained from Exiqon.
The primers used for qPCR assays were purchased from Eurofins genomics. QX200™
ddPCR™ EvaGreen supermix and droplet generation oil for EvaGreen were obtained
from Bio Rad. The reagents utilized for 3C analysis include: Formaldehyde (VWR),
Dpnll, T4 DNA Ligase, and T4 DNA Ligase Buffer were from New England Biolabs,
RNase (Qiagen), Proteinase K and Phenol:Chloroform:Isoamyl Alcohol (PCI) were

purchased from Invitrogen.

2.2 Cell culture and Transfection

RAW264.7 macrophages were cultured in DMEM (high glucose) that contains 8% fetal
bovine serum (Sigma — Aldrich), 10 mM MEM non-essential amino acids, 1 mM sodium
pyruvate, 100 IU/mL penicillin, and 100 pg/mL streptomycin. B16-BL6 melanoma cells
were cultured in RPMI-1640 medium that contains 10% fetal bovine serum (Sigma —
Aldrich), 10 mM MEM non-essential amino acids, 1 mM sodium pyruvate, 100 [U/mL
penicillin, and 100 pg/mL streptomycin. Throughout transfection of B16-BL6 cells with
the transfection reagent, Polyjet, the cells were cultured in DMEM (high glucose, 10%
FBS) containing all of the aforementioned components. All cells were cultured in an

incubator with an optimal temperature of 37°C and CO; level of 5%.
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2.2.1 Transfection of RAW264.7 macrophages with ASO

In order to transfect RAW264.7 macrophages with ASO (sequence in Table 2.1),
Lipofectamine RNAIMAX was used according to the manufacturer’s instructions. Frozen
(-80°C) RAW264.7 macrophages were thawed and cultured for two days prior to
transfection. On the day of transfection, 7.0 x 10° cells were plated on 6-well plates and
stabilized for three hours. Briefly, 250 pmole of scrambled and eRNA-specific ASO were
mixed with Opti-MEM (reduced serum medium — Gibco). Simultaneously,
Lipofectamine RNAIMAX was mixed with Opti-MEM in a different vial. The two
components were mixed and incubated for 15 mins. ASO-Lipofectamine complexes were
then thoroughly deposited into respective wells, and the cells were transfected for 22
hours. Upon completion of transfection, the cells were divided into non-LPS vs LPS
groups, and re-seeded on 6-well plates. The cells were then stimulated with LPS (100
ng/mL) for 90 mins.

2.2.2 Transfection of B16-BL6 cells

2221 Reprogramming of melanoma cells with LDTFs

B16-BL6 cells cultured for two days before being transfected. Reprogramming of B16-
BL6 cells initially requires transfection of the cells with LDTFs. Polyjet was employed to
transfect B16-BL6 cells according to the manufacturer’s instructions. 5.0 x 10° B16-BL6
melanoma cells were re-plated on 6-well plates and cultured in RPMI-1640 medium one
day prior to transfection. On the following day, the RPMI medium was replaced with
high glucose DMEM. 0.7 ng of control pcDNA3, pcDNA3-PU.1 and/or pPBR322-
C/EBPa plasmids, which were generously donated by Dr. Dekoter’s lab (UWO), were
thoroughly mixed with the Polyjet media (serum-free DMEM). In another vial containing
Polyjet media, Polyjet was added and carefully mixed. The plasmid and Polyjet
containing solutions were carefully mixed and incubated for 15 mins to form plasmid-
Polyjet complexes. The complexes were then added into each well and incubated for 24
hours. After five hours of transfection, extra media was added into each well to lower
cytotoxicity. For eRNA and IL-1f mRNA analysis, the transfected cells were divided into
non-LPS vs LPS groups, re-plated on 6-well plates, and incubated in RPMI-1640 medium
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for another 24 hours. The LPS group was then stimulated with 100 ng/mL of LPS for 6

hours.

2222 Introduction of ASO

For the eRNA knock-down study, the melanoma cells initially transfected with LDTFs
(post 24 hours) were divided into scrambled vs eRNA-specific ASO groups and re-plated
on 6-well plates. On the next day (48 hours post transfection), identical protocol for
transfection with LDTFs was performed to transfect the cells with 250 pmole of either
scrambled or eRNA-specific ASO for 22 hours. Once the transfection was done, the

melanoma cells were exposed to LPS (100 ng/mL) for 6 hours.

2.3 RT-qPCR

The cells were harvested upon completion of LPS stimulation for the indicated time
points. 250 puL of TRIzol was used to extract the total cellular RNA from the harvested
cells. cDNA was prepared in 20 pL reaction mixtures containing 1 pg of the isolated
RNA, dNTPs, poly-N6 (random) primers, and Moloney murine leukemia virus reverse
transcriptase. The following conditions were used for synthesis of cDNA: 65°C for 5
mins (predenaturation),25°C for 10 mins (extension), 42°C for 1 hour (¢cDNA synthesis),
90°C (termination). Subsequently, qPCR assays were performed with 10 pL gPCR
reaction mixtures that consisted of 1 uL of cDNA, PowerUP™ SYBR® Green Master
Mix (1X), forward and reverse primers (500 nM), and distilled water. The following
conditions were used for qPCR analyses: 50°C for 2 mins, 95°C for 2 mins, 40 cycles of
95°C for 15 secs/ 58 - 60°C for 30 secs/72°C for 20 secs/83°C for 15 secs. The Rotor-
Gene 6 software was used to generate Ct values and analyze melting curves. Expression
levels of IL-13 mRNA and eRNAs were normalized to the housekeeping gene, GAPDH,
and quantified via AACt analysis. The sequences of GAPDH mRNA, IL-1 mRNA, and
eRNAs are listed in Table 2.1. The amplicon size of the qPCR products was examined by

gel electrophoresis.
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2.4 Droplet Digital PCR

cDNA synthesized via RT-PCR was used to measure the absolute quantities of eRNAs.
Reaction mixtures and oil droplets were generated with QX200™ ddPCR™ EvaGreen
supermix and droplet generation oil for EvaGreen, respectively, according to
manufacturer’s instructions. Initially, 25 pL reaction mixtures comprised of 1.25 pL of
cDNA, the EvaGreen supermix (1X), eRNA primer sets (100 nM), and water for
molecular biology (EMD Millipore) were prepared. The prepared reaction mixture and
the droplet generation oil were transferred into the respective wells of a DGS8 cartridge.
The cartridge was loaded in the QX200 droplet generator, and the generated oil droplets
(number varies between 15,000 — 20,000 droplets) were then transferred onto a ddPCR
96-well plate, which was enclosed with heat-sealing aluminum foil. PCR was
subsequently carried out. The following conditions were used for PCR: 95°C for 5 mins
(enzyme activation), 40 cycles of 95°C for 30 secs (denaturation)/ 58°C for 1 min
(annealing/extension), 4°C for 5 mins/90°C for 5 mins (signal stabilization). Once PCR
was finished, the 96-well plate was then loaded in the QX200 droplet reader. QuantaLife

was used to analyze fluorescence measurements.

2.5 Culturing and isolating subpopulations of CRISPR cells

B16-BL6 melanoma cells were cultured for two days prior to transfection with CRISPR
editing plasmids. Polyjet was the transfection reagent used, and the same protocol as
described in section 2.2.2.1 was employed. The total amounts of CRISPR editing
plasmids used were 1.0 ug and 1.5 pg. Each group of cells were pulled and genotyped.
The remainder of the cells were frozen (-80°C). The absence or presence of the enhancer
was analyzed via gel electrophoresis. The sequences of the validation primers are listed in
Table 2.1. Then, the frozen cells (1.0 ug group) were re-cultured, and a total of 100 cells
were re-seeded on a 10 cm plate. Re-plated cells were cultured for nearly two weeks
while checking for the growth of each subpopulation daily. Once the aggregates of cells
could be seen with the naked eye, the 10 cm plate was thoroughly washed with fresh
PBS, and 2 pL of trypsin was used to detach and pick out each subpopulation of cells.
The cells were transferred onto a 24-well plate, and re-grown for another week. Once

each well reached confluency of 70-80%, the cells were harvested, genotyped, and
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analyzed for enhancer knock-out by gel electrophoresis. Single cell colonies of a

subpopulation of interest was re-analyzed using the same protocol as described above.

2.6 Chromosome Conformation Capture (3C)

The general outline of sample preparation for 3C analysis is depicted in Fig. 1.1. Initially,
a total of 1.2 x 107 cells of wild-type and LPS-stimulated RAW264.7 macrophages, and
wild-type, pcDNA3-PU.1 and/or pPBR322-C/EBPa-overexpressed B16-BL6 melanoma
cells were prepared. 1.0 x 10 cells were then harvested, thoroughly washed with PBS
two times, and resuspended in 12 mL of PBS (room temperature). Formaldehyde (2%)
was added to crosslink the DNA for 10 mins at room temperature while tumbling. The
tubes were immediately put on ice after formaldehyde fixation and 1 M glycine (0.125
M) was added to terminate crosslinking. The samples were spun at 805 x g for 8 mins at
4°C. The collected pellet was washed with PBS. The samples were re-spun at 805 x g for
8 mins at 4°C. PBS was removed and the cell pellet was resuspended in 3 mL of pre-
made lysis buffer (ice cold). The cells were lysed for 15 mins at 4°C. The lysis buffer
contained the following components: NaCl (10 mM), Tris-HCL (10 mM; pH 8.0), NP-40
(0.2%), distilled water, and COmpleteTM, EDTA-free protease inhibitor cocktail tablet
(1X). Once finished, the lysed cells were spun down at 805 x g for 8 mins at 4°C. The
pellet of extracted nuclei was washed with PBS, and transferred to a new Eppendorf tube.
The resuspended nuclei were spun down at maximum speed for 1 min at 4°C. The
supernatant was carefully removed, and the extracted nuclei was snap-frozen in liquid N»
and stored in -80°C. Simultaneously, 2.0 x 10° cells were also harvested and resuspended
in TRIzol. In order to ensure that the prepared cells generated expected responses, IL-18
mRNA and eRNA expression levels were analyzed in these samples prior to

digestion/ligation steps of the extracted nuclei.

Frozen nuclei were thawed and resuspended in 500 pL of 1.2x restriction enzyme (DpnllI)
buffer. 20% SDS was added (final: 0.3%), and incubated at 37°C for 1 hour shaking at
1000 rpm. 20% Triton X-100 (final: 2.0%) was then added, and incubated again at 37°C
for 1 hour shaking at 1000 rpm. 10 pL of the undigested DNA was aliquoted and stored (-
20°C), which was used to determine the digestion efficiency. 400 U of Dpnll was added
to the remainder of undigested DNA, and incubated at 37°C for 24 hours shaking at 1000
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rpm. Afterwards, 10 pL of the digested DNA was also aliquoted and stored in -20°C. Post
digestion of the DNA, 20% SDS (final: 1.6%) was added to the tube. The mixture was
incubated at 65°C for 25 mins while shaking at 1000 rpm. The digested DNA was
transferred into 50 mL falcon tubes, and 6.125 mL of the prepared ligase buffer (1.15x)
and 20% Triton X-100 (final: 1.0%) were also added. The samples were incubated at
37°C for 1 hour while tumbling. Following incubation, 800 U of T4 DNA ligase was
added and incubated at 16°C for 72 hours. Once done, the tubes were allowed to reach
room temperature, and 160 pL of 0.5 M EDTA was added to inhibit the ligase activity.
The ligated DNA was de-crosslinked with proteinase K (500 pg) at 65°C overnight. On
the following day, another 500 pg of proteinase K was added and incubated for another 2
hours. DNA was extracted with 7 mL of PCI twice and subsequently with 7 mL of
chloroform once. The tubes were centrifuged for 10 mins at room temperature at 2465 x
g. 7 mL of distilled water, 1 mL of 3M sodium acetate, and 19.25 mL of 100% EtOH
were added to the retrieved aqueous phase (7 mL), and stored at -20°C overnight. The
samples were spun at 2465 x g for 1 hour at 4°C. The pelleted DNA was washed with
70% EtOH, then briefly air-dried. 400 uL of 10 mM Tris-HCI (pH 8.0) was used to
resuspend the pellet. RNase (300 pg) was added and incubated at 37°C for 45 mins. DNA
was extracted again with 400 pL of PCI and chloroform (once each). The samples were
centrifuged at max speed for 5 mins at room temperature. Same ratio of each component
was added to the retrieved aqueous phase, and stored at -20°C for 2 hours. DNA was
pelleted by centrifuging at max speed for 30 mins at 4°C, washed with 70% EtOH, and
re-spun at same speed for 5 mins. 3C library was finally prepared by resuspending the
air-dried pellet in 200 pL of distilled water. Tagman qPCR was employed to analyze
enhancer-promoter interactions in the samples. The sequences of the primers and dual-
labeled Tagman probe are shown in Table 2.1. The following conditions were utilized for
Tagman qPCR: 95°C for 15 mins, 46 cycles of 95°C for 10 secs/55-58°C for 20 secs/65°C

for 40 secs.

2.6.1 Restriction Enzyme Digestion

Restriction enzyme digestion efficiency is a critical step in 3C sample preparation. In

order to determine the digestion efficiency, extracted nuclei were digested with 100 U,
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200 U, 400 U, and 600 U of Dpnll. Moreover, the effect of freeze and thawing the nuclei
was examined by either freeze and thawing the sample digested with 600 U of DpnlI or
immediately processing it. Instead of taking 10 pL aliquots of undigested and digested
DNA, the samples were divided in half. Other than the fact that the ligation step was
omitted, identical protocol as described above was used to prepare 3C library of
undigested and digested DNA. SYBR Green-mediated detection of fluorescence was
performed in this experiment with the same qPCR conditions used in section 2.3. The
primer sets, shown in Fig. 2.1 (sequences are listed in Table 2.1), used to determine the
digestion efficiency were designed to target either within a DNA fragment from the IL-1

promoter or the adjacent Dpnll-mediated cleavage site.

2.7 Statistical Analysis

Data were analyzed with statistical tests indicated in the figure legends. GraphPad Prism

6.0 was used to perform statistical analysis. Data are expressed as means + S.D. (n=3).
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Table 2.1. List of sequences of ASO, qPCR primers, CRISPR validation primers, 3C

analysis primers, and restriction enzyme digestion efficiency primer.

Experiment Target Primer Sequence
Scrambled AACACGTCTATACGC
ASO eRNA CAATCCTGGTTGATGA
GAPDH F: GCATTGTGGAAGGGCTCATG
qPCR/ddPCR R: TTGCTGTTGAAGTCGCAGGAG
IL-1B F: GTGGACCTTCCAGGATGAGG
R: GCTTGGGATCCACACTCTCC
534 eRNA F: CCTGACCCACACAAGGAAGT
R: ATGTGCGGAACAAAGGTAGG
1251 eRNA F: TACTGCCTGCATCCATCTGC
R: GGGAGCTCTTCTTGCTTGGA
2258 eRNA F: ATGTTGTGCAACTTGCCTGC
R: AGGAGGTTTGTCTGGGAGGA
2860 eRNA F: ATGAGAGGGAAAGAACAGACCC
R: GCTAAGCAATGACTGTCCTCA
3236 eRNA F: ACTTGGGGAGGAAAGGATGT
R: ATGAGGAGCAAGCCAGTGAG
4152 eRNA F: AGTGCATGTTCCAACGTCAA
R: GACCATCAAGAACAGCAGCA
5370 eRNA F: CTAGTCCCAGGGAGTTCTGC
R: AGGGTTAGGCGCTATGGTCT
6212 eRNA F: CTATGGCCTATGGCTTCTGC
R: TTTTGCCACATGGCTGATAA
7182 eRNA F: ACAGTCTCGCCACAGAAAGAA
R: CCATCAAAAGGACAACTGCAT
7951 eRNA F: AATCACGAACAGACGACCATC
R: GCCTCCCTATCTCCCTACCTT
8453 eRNA F: AGTAGTACCAGAGCCCCATGT
R: GCTTCCCTTTGCATCTAGCA
9013 eRNA F: GGGTTTAAGGGTCTGGTCTTG
R: CAGAAAGCTGGGAATTGGAG
9236 eRNA F: CATCAACCAGGATTGGACGTG
R: GCACTGGGGATCCTATTAACC
9486 eRNA F: CGGGGAAGTGGCTGATAGTA
R: TCAGGCTTCCTTCAGTGGAT
10368 eRNA F: ATGGAGCCCATCCCAGAG
R: AGTTACCAGCAGGGCCACTC
10841 eRNA F: AGCCGGAGCTAAAATGGAGAC
R: CCACCACCCCAAGGACTTATC
11743 eRNA F: AGACATTGCCCTCCAGATCC
R: CTGGGGAAAAGATGGGCAAC
13252 eRNA F: CGCTTATGTTGGGAATTTGG
R

: TCACAGAAGCAGGCAAGATG
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14256 eRNA F: CCCAGGAAAGTGACGTTGTT
R: GACCTTGCTTCCACTCTTGC
15232 eRNA F: GGCCCAGGGAGTAGCTCTAT

R: TGGAGGGGCTGAGAGTTCTA

12001 CRISPR F

CCCCACCAGTTATGCTATACG

CRISPR 11780 CRISPRR | CCAACAATTCAGCAAGAGCA

Validation 5794 CRISPRR | ACTTCATCTCCAGTTAGCCTGC
Dual-labeled 5°-JOE/TCGTTCACCACC/ZEN/

3C Tagman probe TTTGCACTGTGCAAC/BKFQ-3°
Universal Forward | TGCTCATGAACAGGCAGATG
Reverse #1 TTGTCTGGGAGGATTTGGAG
Reverse #2 TCTGTAGGCAAGCCTGT
Reverse #3 GATGCAAGTACCATGGGATG
Reverse #4 AAAGGAAAGTGGTGTGTTTGTG
Reverse #5 GCTGGTGGTTCTGGGTTCTA
Reverse #6 AGGGCAACTTTGTGCAGATG
Reverse #7 CCATCTCCTCACTCCCTTCC
Reverse #8 GCCATCAAAAGGACAACTGC
Reverse #9 CGACCATCAATGAGACCAAA
Reverse #10 CTCTCCAGCACCCGTGAAT
Reverse #11 AGACCAGACCCTTAAACCCT
Reverse #12 TTCCGATTCACTTCCTCACC
Reverse #13 TGCGTTGTAGTTGAAGCTGT
Reverse #14 CTAACCCCTTCCAACACCT
Reverse #15 GCTTACTCTGACTGCTTGCC
Reverse #16 GTGTTCTCAGGCTGCCTTTC
Undigested DNA F: CCTGACCCACACAAGGAAGT

Restriction R: ATGTGCGGAACAAAGGTAGG
Enzyme
Digestion Digested DNA F: TGCTCATGAACAGGCAGATG

Efficiency

R: TATCCCTTTTCCAGGTCTCC
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Figure 2.1. Visual representation of primer design for restriction enzyme digestion
efficiency. The image displays two adjacent DNA fragments, which have been generated
by Dpnll-mediated digestion (red dotted lines), within the promoter of IL-1p. Two sets of
primers have been designed to determine the digestion efficiency of the DNA in 3C
samples. The digested (DIG F&R) primer set targets the DNA region that contains Dpnll
cleavage site (5’-GATC-3"), whereas the undigested (UND F&R) primer set amplifies a
genomic region within a fragment. The PCR products produced by the DIG primers were
compared to the amplicons produced by the undigested primers, which represent

maximum amplification and were used as the control.
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Chapter 3
3 Results
3.1 Identifying the active enhancer of IL-13 in murine
macrophages
3.1.1 The genomic region with enhancer histone modifications is

macrophage-specific

As a means to identify a potential active enhancer of IL-18, I sought for a genomic region
with enhancer-associated histone markers (H3K27Ac"™, H3K4me1™, H3K4me3'") in a
100 kilobase (kbs) frame of window (£ 50 kbs from IL-1B TSS). Based on the chromatin
immunoprecipitation sequencing (ChIP-seq) analysis of the chromatin markers available
in the ENCODE database as illustrated in Fig. 3.1A, I located a potential active enhancer
enriched in H3K27Ac, H3K4mel, and devoid of H3K4me3 approximately 10 kbs
upstream of the IL-1p TSS in murine bone marrow-derived macrophages (BMDMs).
Considering that enhancers are cell-type specific regulatory elements, histone
modification profiles of other cell lines including B-cell lymphomas (CH12), liver, and
brain cells were also analyzed. The non-myeloid cell lines lacked the unique histone
markers at the potential enhancer region, suggesting that the genomic region serves as a
macrophage-specific enhancer of IL-1f. Furthermore, two binding motifs of PU.1 (5°-
GAGGAAGT-3’; core motif highlighted in red in Fig. 3.1B), which activates
macrophage-specific enhancers in combination with other LDTFs, are located within the
putative enhancer, indicating that PU.1 potentially recognizes and binds to this regulatory

element in BMDMs.
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Figure 3.1. A putative enhancer marked by H3K27Ac¢/H3K4mel/H3K4me3 within a
100 kbs window of IL1p locus in murine BMDMs. A) The ChIP-seq data from the
ENCODE database shows a putative enhancer region, which recruits high levels of
H3K27Ac and H3K4mel and low levels of H3K4me3 in BMDMs, but not in CH12,
liver, and brain cells. B) A zoomed in image of the highlighted region shown in (A). The
highlighted region represents the position of the proposed enhancer (H3K27Ac",
H3K4melhi, H3K4me31°, RNAPIIhi) relative to the IL-1PB TSS. The two arrows within the
putative enhancer indicate the location of PU.1 binding motif (5’-GAGGAAGT-3").
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3.1.2 The putative genomic element produces eRNAs in response to LPS
in murine macrophages
Active enhancers recruit RNAPII, along with other transcription factors and produce
eRNAs [42,73]. As a means to examine whether eRNAs are generated from the proposed
enhancer of IL-1f, 12 qPCR primer sets that target approximately every 500-1000 bps in
genomic regions upstream, downstream, and within the putative enhancer were designed
to quantitatively measure the production of non-coding transcripts in LPS-activated
macrophages (Fig. 3.2A). Black horizontal bars show the positions of these eRNA
primers relative to the IL-1p TSS. It was observed that the expression levels of eRNAs
were dependent on the duration of macrophage exposure to LPS (Fig. 3.2B). Using 2
representative primer sets (9013, 11743), which produced greatest eRNA fold increase in
Fig. 3.2B, to further analyze eRNA production, I found that eRNAs were rapidly induced
and peaked at 90 mins post-stimulation of the macrophages, which then gradually
decreased to a basal level after 720 mins (Fig. 3.2C). Then, the kinetics of IL-1 mRNA
production in the same set of samples were examined to address whether the IL-1(
mRNA was generated in a time-dependent manner upon LPS exposure (Fig. 3.2D). I
observed a correlation between the eRNAs and IL-13 mRNA productions. The kinetics of
IL-1B mRNA production was slightly delayed in comparison to the eRNAs and reached

maximal production 180 mins after LPS stimulation.
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Figure 3.2. The production of eRNAs and IL-1f mRNA by LPS in macrophages. A)
A schematic presentation of H3K27Ac ChIP-seq peaks in BMDMs based on the the
ENCODE database and eRNA primer sets. The black horizontal bars and numerical
values indicate the location of eRNA primers and the number of base pairs upstream of
the IL-1B TSS (red arrow). B - D) RAW264.7 cells were stimulated with LPS (100
ng/mL) for the time indicated. Expression of eRNAs (B, C) and IL-18 mRNA (D) were
analyzed by RT-qPCR using GAPDH as the housekeeping gene. Fold inductions of
eRNAs and IL-1p mRNA were compared between untreated and LPS-stimulated (each
time point) RAW264.7 macrophages. The data are expressed as means + S.D. (n=3); *, P
<0.05, **, P <0.05, *** P <0.05, Student’s ¢ test.
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