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EPITRANSCRIPTOMIC REGULATION OF FIBROBLAST ACTIVATION IN
DISEASED HEART

ZAINAB G. SULEIMAN
MASTER OF SCIENCE IN BIOMEDICAL ENGINEERING
ABSTRACT

Background: Transforming growth factor f (TGFp) is a chemokine released during
cardiac hypertrophy and remodeling. Evidence has shown that it plays a significant role in
fibroblast differentiation/activation to myofibroblasts, which ultimately leads to adverse
cardiac remodeling. It was previously suggested that méA methylation plays important role
in cardiac pathology in both ischemic and hypertrophic heart failure [1, 2], however, its
role in fibroblast activation/differentiation is largely unknown. Therefore, in this study we
investigated the relationship between m®A methylation and fibroblast activation using
proinflammatory/profibrotic factor, TGF.

Methods: Fibroblasts were isolated from neonatal rat heart and activated with TGFp for
48 hours. RNA and protein were harvested from fibroblasts after treatment to verify
activation of fibroblasts via gPCR and Western blot analyses. METTL3 expression in
fibroblasts was inhibited using METTL3 siRNA silencer system before treatment with
TGFB. RNA and protein were isolated from treated fibroblasts and the expression of
profibrotic genes (Colla, FN, aSMA and Periostin), and METTL3 expression were
measured using RT-qPCR and western blot techniques. The m®A RNA methylation was
measured using Epigentek Kit.

Results and Conclusion: TGF treatment significantly activated the expression of
profibrotic genes (aSMA, Colla, FN). It also significantly increased canonical TGFf
signaling as shown by Smad2/3 phosphorylation. M®A methylation was significantly
increased in TGFp treated cells compared to the control. Inhibition of METTL3 in cells
showed an inverse relationship to the fibroblast activation, i.e. fibroblasts with
downregulated METTL3 showed less méA RNA methylation, and did not express as many
fibrotic factors compared to control fibroblasts. Therefore, our data suggests that TGFp-
induced fibroblasts activation is partially dependent on RNA methylation.

Keywords: TGFB, m°A methylation, METTLS3, fibroblast activation, cardiac fibrosis
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INTRODUCTION

Cardiovascular diseases are among the leading causes of death in the US and the world.
Heart is a multicellular organ and constitutes of different cells including cardiomyocytes,
endothelial cells, fibroblasts and immune cells. Among these, a large percentage of the
heart is made up of cardiac fibroblasts [3]. Cardiac fibroblasts are important for wound
healing, inflammation response and remodeling [3, 4]. They help the heart adapt to physical
and mechanical changes in its environment by providing structural support; this is due to
their ability to secrete and breakdown extracellular matrix (ECM). A major component of
the ECM secreted by cardiac fibroblast is collagen, an important protein that ensure proper
alignment of the myocytes and places a limit on myocyte movement [5]. Usually, there is
a balance between ECM secretion and ECM breakdown after injury, this leads to efficient
remodeling of the injured tissue. However, in prolonged or persistent chronic injuries, the
healing process has been impaired, there is excess deposition of collagen leading to
formation of scar tissue of fibrosis. Cardiac fibrosis occurs in the heart in the late stages of
diverse cardiac diseases and is a predictive factor for sudden cardiac death [6].

Various biological processes have been implicated in cardiovascular diseases; an important
one being the epigenetic modifications in the RNA [7, 8]. Studies have shown that
methylation in the N6 position of the adenosine base, known as m®A methylation, is highly
upregulated in many diseases, including cancer and cardiovascular diseases [9-11].
Although, this epitranscriptomic modification was first discovered in eukaryotic mRNA,
mPA methylation is the most prevalent RNA modification in different RNA classes,
including tRNA, snRNA, rRNA, miRNA, IncRNA and mRNA [12]. Among these, m°A
MRNA methylation is most studied RNA modification. MRNA methylation is mediated by
three classes of RNA modifiers: writers, erasers and readers. The writer for m°A in
mammals is a multi-faceted enzyme consisting of several components, including Wilm’s
tumor 1-associated protein (WTAP), methyltransferase-like 14 (METTL14), and
methyltransferase-like 3 (METTL3) [1, 2]. These proteins are responsible for catalyzing
the addition of methyl group at N6 position on adenosine (Figure 1). The downregulation
or upregulation of METTL3 and METTL14 have been shown to decrease or increase méA

methylation respectively [1]. Many components of RNA methylations machinery helps to
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make this complex intact and functional such as WTAP. It interacts with other methylases
(METTL3 and 14) and require for their localization into nuclear speckles enriched with
pre-mRNA processing factors and for catalytic activity of the m®A methyltransferase [13].
On the other hand, The Fat Mass and Obesity-associated protein (FTO) and ALKBH family
proteins are responsible for catalyzing the removal of methyl group from RNA and called
MRNA demethylase. Similar to the writers, the regulation of FTO has been shown to
control the level of mPA methylation present on mRNA, however in this case, the
upregulation of FTO decreases the level of methylation present on mRNA, and vice versa.
The third class of regulatory molecules, the readers, recognize and bind to specific
sequences on the methylated RNA and mediate the effects of methylation. Examples of
mOA readers are the eukaryotic initiation factor 3 (elF3) and YTH proteins [5]. It is unclear
how elF3 recognizes m°A, however, the YTH proteins contain a (YT521-B homology)
domain, which specifically recognizes the consensus sequence G[G/AJm®ACU [5, 12, 14].
YTHDC1, a YTH domain-containing family, recognizes m®A methylation in nuclear
RNAs [12]. Another m®A reader is the hnRNP family protein HNRNPA2B1 which
recognizes and binds to the m®A motif in primary miRNA transcripts [12]. Figure 1 below

J protein

shows a schematic of these regulatory molecules.

YTHDF1
ﬂ\é“\; (‘51\:\
Mj msA writers M m
meA erasers mPA readers %,
m6A-RNA EAN Y THDF2

CytOSine -Guanine -Adenine -Uracil - Methy|ated Adenine

Figure 1: Methylation Machinery, showing writers and erasers on m8A methylation on RNA.

The m®A methylation plays an important role in various biological processes in multiple
organisms, including plants, yeasts, flies, and mammals [1]. It is involved in synaptic
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signaling, growth and metabolism, disease progression, stem cell differentiation, tissue
homeostasis, and circadian clock regulation [1, 9]. In studies related to the heart, the focus
of the m®A methylation has been on cardiomyocytes. Kmietczyk et al showed that m°A
methylation in mRNA regulates the expression of cardiac genes and proteins, as well as
the growth of cardiomyocytes [15]. In order to test the effect of methylation on cellular
phenotype and gene expression in these studies, the writers and erasers, specifically
METTL3, METTL14 and FTO, were manipulated. Methylation has also been connected
to cardiovascular diseases and dysfunctions, such as, dilated cardiomyopathy, myocardial
infarction, hypertrophy and ischemia [1, 15, 16]. Many studies have been conducted on
DNA methylation in cardiac fibroblasts and suggests that it is important for fibroblast
activation and fibrosis [17-19]. Pan et al showed that the regulation of DNA methylation
in cardiac fibroblasts, controls the expression of collagen type I [17], suggesting that DNA
methylation regulates cardiac fibrosis. However, as per our current knowledge, no data
have been published regarding the effects of m®A methylation on mRNA in cardiac
fibroblasts. Thus, in this proposal we aim to investigate the role of m®A methylation on
cardiac fibroblast activation and trans-differentiation. It is important for this relationship
to be looked into as fibrosis plays significant role in both hypertrophic and ischemic heart
failure. Proposed experiments will be performed using neonatal rat ventricular fibroblasts
(NRVF).

Fibrotic scars in the cardiac muscle can be caused by multiple diseases, including
myocardial infarction, hypertensive heart disease, diabetic hypertrophic cardiomyopathy
and idiopathic dilated cardiomyopathy [20]. As many heart diseases lead to pathological
remodeling of the extracellular matrix of the heart, cardiac fibrosis is usually associated
with these diseases [20, 21]. Since cardiac fibrosis is usually associated with other diseases,
it can lead to multiple potentially fatal complications in the patient. Fibrotic diseases,
mostly those of the heart and lungs lead to over 800,000 thousand deaths annually,
worldwide and the treatment of cardiovascular related diseases and stroke costs $316.6
billion per year [20]. The study of cardiac fibrosis and the mechanisms that lead to it, will
provide solutions to reducing the prevalence of this disease and cost of treatment.



Here, we investigate the role of RNA methylation in fibroblast activation and fibrosis.
Although RNA methylation has been connected to other cells, like cancers and
cardiomyocytes, the overall hypothesis that RNA methylation regulates fibroblast
activation in diseased hearts is novel, since no studies are currently available on this. If
successful, the proposed study will provide relevant information on the mechanism of
fibroblast activation, which could potentially lead to new ways of prevention and treatment

of cardiac fibrosis. We will test our hypothesis in following two specific aims:

Specific Aim 1: First, we will test whether the activation of fibroblasts modulates méA
methylation. Fibroblasts will be isolated from neonatal rat heart and activated with TGF-§
for 48 hours. Cells will be harvested for RNA and protein analyses. Samples of RNA will
be used for mbA methylation measurements as well as for gPCR for myofibroblast marker
genes (FN, Colla, aSMA, Periostin). At protein level, Western Blot (WB) (for
phosphorylation of, pSmad/tSmad) and immunostaining (for ECM proteins like aSMA,
Colla).

Specific Aim 2: Second, we will test the hypothesis that decrease or increase in méA
expression in cardiac fibroblasts will influence gene expression related to fibroblast
activation. This will be done by inhibiting METTLS3, in order to decrease m®A methylation

in cardiac fibroblasts, and investigating the effects this change has on fibroblast activation.

MATERIALS AND METHODS

Cell Culture and Treatment

Neonatal Rat ventricular fibroblasts (NRVF) cells were isolated from neonatal rat pups
and seeded in 150 mm dish for treatment. At 60-70% confluency, cells were treated with
TGFp for 48hrs. After different treatments, cells were harvested for biochemical and

immune-cytochemical analyses.

Isolation of RNA

After 48hr treatment, 100mm dishes containing fibroblasts were washed two times with
5uL of 1 X Phosphate Bovine Serum (PBS). 350uL of RNA Lysis Buffer was added to



each 100mm dish to lyse cells. Using a cell scraper, cell lysate was harvested and collected
in 1.5mL Eppendorf tubes and placed immediately in ice until the next step. Equal amount
of 70% Ethanol as lysis buffer (350pL) was added to and mixed with lysate. Mixture was
placed in RNeasy Mini Spin Columns and spun in centrifuge for 15s at 8000g. Samples
were washed once with 700uL of RW1 wash buffer and spun in columns for 15s at 8000g.
Then washed twice with 500uL of RPE wash buffer and spun in columns for 15s and 2min,
respectively, at 8000g. Filtered liquid was discarded, and columns were placed in new
1.5mL Eppendorf tubes. 60pL of RNase free water was added and columns were spun for
1 min at 8000g. RNA samples were collected in the Eppendorf tubes and stored at -20°C

until further use, and columns were discarded.

Svynthesis of cDNA

For each sample, 2uL of 10X RT Buffer was mixed with 0.8uL of 25X dNTP Mix, 2uL
10X RT Random Primer, 1uL MultiScribe Reverse Transcriptase and 4.2puL, making a
total of 10puL Master Mix. 500ng of each sample was taken and mixed with appropriate
volume of water to make a total of 10uL. The 10uL mixtures from step 1 and step 2 were
added together to make a total mixture of 20uL. cDNA Synthesis was performed in
standard PCR machine. cDNA was be stored at -20°C. Before use for gPCR, cDNA was
diluted by adding 80uL water to make a total of 100uL diluted cDNA.

RT-gPCR Procedure

For each sample, 10uL of TagMan master mix was added to 6.5uL of water and 1pL of
specific primer (Colla, aSMA, and FN), making a total of 17.5uL. 2.5uL of each cDNA
was added to the 17.5uL mixture, to make 20uL total mixture. The total reaction mixture
was run in g°PCR machine for gene expression. After the run was complete, the results were

analyzed, and fold change of treatment samples were compared with the control.

Quantification of m8A Methylation

In a 96-well plate, number of wells needed were predetermined, based on controls and
number of samples available. 250ng of RNA and 80pL of binding solution (BS) were added
to each well. 2uL of Negative Control and 80uL of binding solution were added to a

separate well. 2uL of 0.2ng/pL Positive Control and 80uL of BS were added to a separate



well. Samples were incubated at 37°C for 90minutes. Wells were washed 3 times with
150uL 1X Wash Buffer. Next, 50uL of diluted Capture Antibody (primary antibody) was
added to each well and samples were incubated for 60min at RT. After incubation, wells
were washed 3 times with 1X Wash Buffer. This was followed by the addition of 50pL of
diluted Detection Antibody (secondary antibody) to each well. Samples were incubated at
RT for 30min. After incubation, wells were washed 4 times with 1X Wash Buffer. 50uL
of diluted Enhancer Solution was added to each well and samples were incubated for 30min
at RT. Wells will be washed 5 times with 1X Wash Buffer. 100uL of Developer Solution
was added to each well and samples were incubated for 10min (this step was done away
from light). Blue coloration was observed in wells with methylated samples. 100uL of Stop
Solution will be added to each well. Yellow coloration was observed in wells after the
addition of Stop Solution. Wells were read at A420 within 2 to 15minutes of adding stop

solution. Methylation was calculated using the following formula.

Sample OD—NC OD
%m°®A = —propneop— * 100 Eq.1

P

Where,

Sample OD=absorbance of the sample
NC OD=absorbance of negative control
PC OD=absorbance of positive control
S = concentration of sample

P = concentration of positive control

Immunocytochemistry

Cells were fixed on coverslip with 4% paraformaldehyde for 15 min, then washed two
times with 1XPBS for 5 min each. Cells were incubated with permeabilization solution
(0.1% triton-X in 0.1% sodium citrate) for 5 min, and then washed three times. Cells
were then blocked for 1hr in blocking buffer (10% milk in 1% Bovine Serum Album in
1XPBS). Cells were washed three times and incubated in primary antibody (1:200 Colla
and 1:500 METTL3) at 4°C overnight. Cells were washed three times and incubated in
secondary antibody (1:1000 Goat anti Mouse IgG Alexa Flour 488 and 1:1000 Goat Anti-



Mouse) at RT for 1hr. Cells were washed three times, stained with Dapi and coverslip
was attached to microscope slides. Using a fluorescence microscope, cells were viewed,

and images were taken.

Protein Analyses

A. Protein Isolation

After washing fibroblasts in 200mm dishes with 1XPBS, 2uL 0.25% trypsin was added to
cells and incubated for 2 min. Cells were collected in falcon tube and spun in centrifuge at
4°C and 1400 rpm for 5 min. Excess media was discarded and pellets were transferred into
1.5mL Eppendorf tubes. 1000uL of 1XPBS was added and tubes were spun in centrifuge
at 4°C and 14000g for 5 min. PBS was discarded and 50pL of working protein lysis buffer
with 1XPIC (Protease Inhibitor Cocktail) was added. Samples were vortexed for 15s three
times and stored overnight at -20°C. The next day, samples were vortexed for 15s three
times and spun in centrifuge at 4°C and 14000g for 20 min. Supernatant was collected as

isolated protein samples and pellet was discarded. Protein was stored in -20°C.
B. Protein Estimation

Eight Eppendorf tubes were labeled Standard 1-7. 25uL of lysis buffer was added to each
tube. 25puL of 2mg/mL Standard BSA was serially diluted in each Eppendorf from the
previous step (total dilution: 7). This makes eight BSA concentrations including the
original: 2,1, 0.5, 0.25, 0.125, 0.063, 0.031, and 0.016 mg/mL. 3uL of protein was diluted
in 27uL working lysis buffer. Working Reagent (WR) was prepared with a ratio 50 to 1 of
Solution A to Solution B. For example, 6.25mL of Solution A was mixed with 125pL of
Solution B. In a 96-well plate, number of wells based on protein samples and serially
diluted BSA were predetermined. 200uL of WR was dispensed in each designated well of
96-well plate. 10uL of working lysis buffer was dispensed in wells designated as blank.
10pL of each BSA concentration were dispensed in wells designated as standard. 10uL of
protein samples were dispensed in wells designated as samples (the remaining protein was
stored at -20°C until needed for further analyses). The 96-well plate was incubated at RT
for 30 min. OD was measured at 562nm in EPOCH2. Sample ODs and concentrations were



used to plot curve. Linear equation slope y = Ax + B and R? value were displayed on plot.
Concentrations of protein samples were calculated using the following equation.
0D of sample — (£B)

A
Where, A and B are values from the linear equation.

C. Protein Preparation for Gel Loading

Equal concentration of each protein sample was put in 1.5mL Eppendorf tubes. Samples
were mixed with 4XLaemmli dye (reducing) and vortexed briefly. Tubes were heated at

95°C for 7min and then allowed to cool down at RT.
D. Western Blotting

Gel loading instrument was set up and filled with 1X SDS running buffer. Protein samples
prepared in the previous step were placed in electrophoresis gel, along with 3uL of protein
ladder and the electrophoresis instrument was run for 2 hours. Nitrocellulose membrane
was charged in methanol for 2 min. After completing gel electrophoresis, gel was placed
in transfer instrument with charged membrane. Instrument was filled up with transfer
buffer (containing methanol), placed in ice, and run for 1 hr to transfer protein to
membrane. Blocking buffer containing 2 g milk in 30mL TBST was prepared. After
transfer, membrane was placed in blocking buffer on put on shaker for lhour at 52rpm.
Membrane wash washed 3 times with TBST on shaker at 85rpm for 7 min each time.
Primary antibody was prepared in TBST+3% BSA in 1:1000 dilution. Membrane was in
primary antibody and put on shaker at 52rpm overnight in 4°C. The next day, membrane
was washed wash 3 times with TBST on shaker at 85rpm for 7 min each time. Secondary
antibody was prepared in TBST+3% BSA in 1:1000 dilution. Membrane was placed in
secondary antibody and put on shaker at 52rpm for 1 hour. Membrane was washed 3 times
with TBST on shaker at 85rpm for 7 min each time. Membrane was developed and picture

was taken.



Statistical Analyses

Statistical analyses were carried out using Prism software (Graph Pad). Unpaired, 2-tailed
Student’s t test was used for determining significance between 2 groups, while ANOVA
followed by Turkey post hoc test was applied to calculate significance when more than 2
groups were involved. P values of <0.05 were considered significant. Data are presented

as mean £ s.e.m. of minimum 3 biological replicates.

RESULTS AND DISCUSSION

A. TGFB treatment activates cardiac fibroblast trans-differentiation to
myofibroblast: After treatment with TGFJ for 48hrs, expression of the profibrotic
markers, fibronectin, Colla and aSMA, were compared between control and treated
samples. As shown In Figure 2, TGFP treatment significantly increased fibronectin (Figure
2A), Colla (Figure 2B), and aSMA (Figure 2C) genes expression as compared to control.
The increase in expression of these markers verifies that treatment with TGFp was
successful in activating fibroblasts. SMAD 2/3 is a protein in the canonical signaling
pathway of TGFp; a widely recognized pathway that induces cardiac hypertrophy and
fibrosis in the failing heart [22, 23]. In its active form, SMAD 2/3 is phosphorylated into
phospho-SMAD 2/3, which plays a role in the activation of the fibronectin, Collo and
aSMA genes, which lead to cell growth and differentiation. A high ratio of phospho-
SMAD 2/3 to SMAD 2/3 is an indicator of TGFp-induced fibroblast activation. Phospho-
SMAD?2/3 forms a complex with SMAD 4 in the pathway. This complex is translocated
into the nucleus and activates these genes, which lead to the synthesis of important extra-
cellular matrix protein fibronectin, and secretion of cytokines, procollagen and aSMA,
which in turn induce fibroblast differentiation into myofibroblasts [23, 24]. In Figure 2D,
the expression of phospho-SMAD 2/3 and SMAD 2/3 are shown in control and treated
samples. GAPDH is used as a control to normalize protein loading and expression. Figure
2E is a densitometry plot of these protein expressions, showing a statistically significant
increase in phospho-SMAD2/3 to SMAD?2/3 ratio following TGFf treatment, compared to
control. The higher ratio of phospho-SMAD2/3 to SMAD 2/3 in the treated samples



verifies the activation of fibroblasts via TGFf signaling. This supports the changes in gene

expression increase shown in the preceding qPCR plots.
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Figure 2: Results after gPCR and m®A quantification showing fibroblast activation into myofibroblasts and
fold increase in methylation, respectively. A) Increase in aSMA expression in cells treated with TGFf for 48
hours. B) Increase in Fibronectin expression in cells treated with TGFp for 48 hours. C) Increase in COL1a
expression in cells treated with TGFp for 48 hours. D) Results after western blot, showing increase in
phospho-SMAD/Total SMAD ratio in TGFp treated samples, compared to control. E) Densitometry plot of
western blot comparing control and TGFp treated samples.

B. TGFB treatment increased RNA methylation in cardiac fibroblast: After
confirming the activation of fibroblasts, the next step was to investigate the effects of this
activation on m®A methylation. A methylation quantification assay was done, using an anti-
mOA specific, antibody-based methylation kit, in order to explore this potential correlation.
Methylation was measured in both control and TGFp treated samples and compared; and
as shown in Figure 3, there was an increase in the expression méA RNA methylation in the

treated samples, supporting the hypothesis of specific aim 1 that the activation of
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fibroblasts modulates m8A methylation. This data suggests that RNA methylation may play

an important role in fibroblast activation after TGF treatment.
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Figure 3: Results after méA methylation quantification showing fold increase in methylation after treatment
with TGF for 24 hours. TGFp treatment significantly increased RNA methylation.

C. METTL3 inhibition using METTL3 siRNA: The results of specific aim 1 show
a positive correlation between fibroblast activation and m8A expression; however, it is
unclear whether TGFp-induced RNA methylation leads to fibroblast activation. That is,
whether a change in RNA methylation have a similar effect on fibroblast activation? To
answer this question, METTL3 expression (RNA methylation) in fibroblasts was inhibited
before TGFp treatment using a siRNA against METTL3. In Figure 4 below, the inhibited
METTL3 fibroblasts (labeled siMETTL3) are compared with a control group (labeled
siControl). In the control group, lipofection was done using lipofectamine to produce pores
in the cells, however no siRNA was introduced. In the sSiIMETTL3 group, siRNA specific
to METTL3 was introduced in the cells along with lipofection. In Figure 4A, METTL3
protein expression is shown in both groups, with a decrease in the expression for the
SIMETTL3 group, compared to siControl. Figure 4B quantifies the fold change in
METTLS3 band intensity, showing a significant decrease in METTL3 protein expression,
thereby confirming METTL3 inhibition.
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Figure 4: Western Blot (WB) analysis was done to verify the inhibition of METTL3. A) Western blot images
showing a decrease in methylation following siRNA inhibition of METTL3 50nM. B) Densitometry plot of
METTL3WB bands. METTL3 was normalized with GAPDH, to compare siControl and siRNA inhibition of
METTLS.

D. Effect of METTL3 inhibition on TGFB-induced fibroblasts activation:
Fibroblasts were divided into six groups, Control (no treatment or alteration), TGFf
treated, lipofection without SIRNA METTL3 inhibition, TGFp treated lipofection without
inhibition, siRNA inhibited, TGFp treated siRNA inhibited. These groups are designated
“Control”, “TGFB”, “siControl”, “siControl+TGFB”, “siMETTL3”, and
“siMETTL3+TGF”, respectively, in Figure 5. Transfection and TGF[ treatment were
done in the appropriate groups. After 48hrs, protein and RNA were harvested for
biochemical analyses. As shown in Figure 5A, there is an increase in TGFB treatment
significantly increased METTL3 protein expression as compared to their respective non-
treated counterparts. This supports the positive correlation between TGFp-induced
activation and methylation expression in the forward reaction from specific aim 1.
METTLS3 inhibition using METTL3 siRNA significantly reduced METTL3 expression as
compared to control, which also supports the information in Figure 4. Interestingly,
METTL3 inhibition noticeably reduced TGFB-induced METTL3 expression in
SIMETTL3+TGFp group compared to TGFp alone.
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To further confirm the role of METTL3 in TGFB-induced fibroblasts activation, we
performed fibrotic markers (Periostin and Fibronectin) genes expression in above treated
cells. Notably, there is a significant decrease in the expression of both markers in the
SIMETTL3+TGFp groups compared to the TGFB groups. Therefore, inhibition of
METTLS3 expression had a directly proportional effect to the treatment of TGFf. In other
words, fibroblasts with less METTL3 expression did not activated as successfully as
fibroblasts with normal METTL3 expression, when treated with TGFB. Therefore, in
response to the question posed earlier, the positive correlation seen between TGFB-induced
fibroblast activation and m®A methylation expression can be seen in both forward and
backward directions, regardless of whether activation or change in methylation expression
occurs first. This conclusion is further supported by Figure 6 below, showing
immunocytochemistry images of the six groups. The nucleus is stained blue with Dapi;
Cola expression is shown in green in the cytoplasm; siMETTL3 inhibition shows less
Colla expression compared to Control, and siControl. The expression of Colla increased

in the SIMETTL3+TGF group, compared to SIMETTL3.
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Figure 5: Results after sIMETTL3 inhibition, gPCR and Western blot (WB). Fibroblasts were divided into
six groups, Control(not treated), TGFp, siControl (lipofectamine added to control), siControl+TGFEp,
SIMETTL3 (METTLS3 inhibition using siRNA silencer), SIMETTL3+TGFp (fibroblasts with METTL3
inhibition were treated with TGFp) and treated for 48H. Treated samples were compared with untreated
samples (n=3). A) Western blot protein expression of six sample groups. B) Densitometry plot of Western
data. C) qPCR plot shows periostin expression between control and treated samples before and after
inhibition of METTL3. D) gPCR plot shows fibronectin expression between control and treated samples
before and after inhibition of METTLS3.

14



Control siControl

! siControl+TGFp SIMETTL3+TGFp
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Figure 6: Results after immunocytochemistry showing Colla (green) expression in the cytoplasm of cells
after treatment with TGFf for 48hrs. Nucleus is stained with Dapi (blue)..

In summary, the relationship between fibroblast activation and m8A methylation was
investigated. In specific aim 1, fibroblasts activated via TGF canonical signaling
pathway, expressed an increase in méA methylation. Alternatively, the reverse reaction
was done in specific aim 2-methylation writer, METTL3 expression was inhibited (to
decrease methylation expression) and the change in fibroblast activation was assessed.
Fibroblasts with inhibited METTLS3, did not activated as well as fibroblasts with normal
METTL3 expression, implicating the m®A methylation levels in the regulation of
fibroblasts activation/transdifferentiation to myofibroblasts. These findings support the
two hypotheses that m8A and fibroblast activation regulate each other. In the future, it
will be important to explore the mechanisms by which these regulations occur. The m®A
RNA methylation is controlled by a complex machinery of writers, readers, and erasers,

each having a potential role in regulating fibroblast activation.
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