The Chromatin Remodeling Protein Brgl Regulates Adventitial Progenitor Cell Myofibroblast
Differentiation and Pathological Vascular Remodeling
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Background

» Cardiovascular diseases cause blood vessels to
undergo pathological remodeling and become
excessively stiff. This leads to diminished
vascular function and decreased quality of life.

» The outer layer of the blood vessel is called the
tunica adventitia. We discovered a unigue
population of stem/progenitor cells that reside In
the adventitia. These cells are derived from
smooth muscle cells (SMCs) and express the
stem marker Scal (AdvScal-SM cells).

» In disease states, AdvScal-SM cells

preferentially differentiate into myofibroblasts and
contribute to vascular fibrosis.
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RNA sequencing of AdvScal-SM cells reveals Brgl bromodomain

Pharmacologic inhibition of Brgl attenuates » Sequ _ | MOoa
Inhibition blunts TGF-Binducible genes related to fibrosis.

Injury-induced pathological vascular remodeling
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AdvScal-SM Cells significantly expand in the
adventitia and contribute to pathological vascular
remodeling after acute carotid ligation.

Uninjured Control DMSO, 4-week Injury PFI-3, 4-week Injury
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every 4 days and vessels were harvested four weeks after ligation. Tissues were
stained with hematoxylin and label-free second harmonic generation imaging was
performed to label perivascular collagen deposition. 3 independent experiments were
analyzed, and male and female mice were used equally. ANOVA was used to test for
differences.

Figure 5. RNA sequencing of AdvScal-SM cells reveals Brgl bromodomain inhibition blunts TGF-
inducible genes related to fibrosis.

AdvScal-SM cells were cultured in stem-cell media (“Stem”), treated with 50pM PFI-3 (“PFI-3”), 5Sng/mL
TGF-B (“TGF-B”), or TGF-B + PFI-3 (“Both”) for 72 hours. RNA was harvested for whole RNA sequencing.
Three independent replicates per condition were included for analysis. The heatmap shows all differentially
expressed genes across experimental groups (a). The top 100 TGF-B induced genes most downregulated
by PFI-3 were ranked and represented by the two-column heatmap (b). Gene Ontology Analysis of the top
100 TGF-B, induced genes most downregulated by PFI-3 returned GO terms including “extracellular matrix
structural constituent” and “collagen binding” (c).
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Hypothesis

Brglis activated in response to acute
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Brgl inhibition blunts TGF-8 induced

myofibroblast differentiation of AdvScal-SM cells
a b

Figure 1. Carotid ligation is a model of acute vascular

vascular injury and modulates
injury and induces AdvScal-SM expansion. Glil-CreER'-

chromatin to preferentially drive
Ad g 1-SM 1 d h YFP reporter mice were treated with tamoxifen to induce YFP
voclal- cells towards the expression and subjected to complete ligation of the left CA.

Scal Surface Expression

myoﬂ broblast phen otype. Inhibition of Arteries are harvested 4 weeks later for histological analysis. i
: AdvScal-SM cells expand in the adventitia in response to 60+ -
Brgl will block AdvScal-SM cell carotid ligation. g ||+ w /)
myofibroblast differentiation and s e A § e
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AdvScal-SM Reporter Mice
« The sonic-hedgehog transcriptional regulator, Glil, is uniquely
» et from. N raea rom & &
expressed by AdvScal-SM cells as compared to other adventitial Uninred cartd iniredcarot &
populations. Taking advantage of this, we developed a lineage-
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» Acute vascular injury causes induction of Brgl in AdvScal-SM cells.
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» Pharmacological inhibition of Brgl bromodomain attenuates ligation-
Induced vascular remodeling

. . C .
mapping system to permanently label AdvScal-SM cells with the . Myofibroblast-related genes > Brgl inhibition blunts TGF-B mediated induction of myofibroblast
fluorgscgnt reporter YFP enabling reliable tracking of AdvScal-SM 8 l Acta2 mRNA Postn MRNA MRTFA mRNA genes and TGF-B mediated contractile function in vitro.
cells in situ (Figurel). 5 e 7 - N T
« To induce vascular remodeling, complete carotid ligation (Figure 1) § . 6 N | > Inhibition of Brg1l leads to downregulation of gene sets enriched for

was performed on the left carotid artery (CA). The carotid ligation is GO terms associated with fibrosis.

a well-characterized model to generate vascular lesions such as
neointima formation, adventitial expansion, and vascular fibrosis.
The right carotid artery is left uninjured and serves as an internal
control.

Tissue Preparation for Immunofluorescence Microscopy

« Tissues were fixed in 4% paraformaldehyde and sectioned at 6um.
Incubation with primary antibodies was at 4C overnight. Samples
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Targeting vascular progenitor cell differentiation may
confer promising strategies to treat patients who are
affected by chronic vascular fibrosis.
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To test Brgl inhibition specifically in AdvScal-SM cells in vivo, Glil-

were visualized with a Keyence Immunofluorescence microscope. d o IYEP'Celle  Total YEP*/Brg1® Cells 5 15- o ax e S CreERT-YFP mice will be crossed to Brgl™x mice to delete Brgl

RNA Extraction and gPCR Experiments 200- B0 e g s only in AdvScal-SM cells.

- Total RNA was extracted from purified AdvScal-SM cells. ) § 0. g v TGFp +PFI3 To gain mechani§tic Insight into the fun_ction of Brgl, CL_lt & Run will
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AdvScal-SM cells were cultured in stem cell media, stimulated with TGF-B (5ng/mL), or
stimulated with TGF-f and PFI-3 (50uM) for 72hrs. Scal surface expression was
examined by immunofluorescence microscopy and quantified (a, b). In separate studies,
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plated on compressible collagen gel matrices and stimulated with TGF-8 and PFI-3.
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determined using ImageJ and data are reported as percent contraction (e).
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