Understanding how Fibro-Adipogenic Progenitor Cells React to Obesity/Injury and its Effects on Muscle Health
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Injury alters gene expression in FAPs

Gene expression in isolated FAPs

Introduction

Millions of people worldwide suffer from obesity, commonly described as adipose tissue
expansion due to a build-up of lipids from excess nutritional intake. Adipose tissue
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muscle tissue that stimulates FAP differentiation. Our project aims to identify what is show that uninjured tissue has much more adipocytes compared to injured tissue.
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Fold change represents injured vs. uninjured.

Myogenesis is enhanced by even small amounts of FAPs

Figure 2. Process of magnetic bead sorting PDGFRa+ FAPs
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Gene expression in lean and obese mice: Wild-type C57BL6/J mice were kept on high fat 4- muscle tissue. This may indicate some sort of cell exhaustion in the injured tissue

(60% kCal fat) or chow diet for 22-24 weeks and muscle tissue was harvested. RNA was
extracted using Trizol reagent and gene expression was measured with quantitative
reverse transcription PCR, using Tbp as an internal normalization control.

Glycerol injury: 50ulL of 50% glycerol/PBS was injected into the tibialis anterior of WT CD1
mice. Tissues were collected 5 days post-injury.

Magnetic-activated cell sorting: Primary FAPs and satellite cells (MuSCs) were isolated
using magnetic activated cell sorting. Mice were killed via CO2 inhalation and tissues were
harvested and minced until homogenous and enzymatically digested in collagenase type 1
and dispase Il. Resulting cell suspensions were quenched in DMEM containing 10% bovine
serum, filtered through 100um filters, and centrifuged. Erythrocytes were removed from
the cell population, which was filtered again through 40um filters. Sorting was then
performed using magnetic bead-conjugated antibodies and filtration through Miltenyi LS
columns. FAPs: negative selection against CD45, positive selection against PDGFRa.
MuSCs: negative selection against Miltenyi satellite cell isolation cocktail, positive
selection against integrin alpha 7 (ITGa7).

Immunofluorescent imaging: Cells were fixed in 4% paraformaldehyde (PFA). Cells were
permeabilized in 0.2% Triton X-100, and blocked in 1% BSA in PBS. Cells were incubated
with primary antibody against Myosin Heavy Chain 1 (MyH1, DSHB clone F59) overnight at
4°C, and with secondary antibody (anti-mouse 549, BiolLegend) for 2 hours at room
temperature. Finally, cells were stained with Hoechst (nuclei) and/or Bodipy (lipid) for 10
minutes at room temperature. %,
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(Figure 5) MuSCs and FAPs Co-Cultures

Cells were plated in 96-well plates at 20,000 cells per well. Cells were maintained in growth medium (DMEM, 20%
FBS) until cells reached 100% confluency, and then switched to differentiation media (DMEM, 2% Horse serum). All
cells were collected after 6 days in culture.

a) representative immunofluorescence images of co-culture wells.
b) quantification of a) showing MyH1+ nuclei normalized to MuSC input at time of plating.

which can explain the lower rate of adipogenesis.

* Even small amounts of FAPs can significantly impact the level of myogenesis.

* FAPs increase gene expression of many ECM-related genes after injury,
suggesting that FAPs could be involved in ECM deposition during muscle
regeneration.

e QOverall, FAPs are less adipogenic in injured conditions but have differential
expression of many genes, suggesting a role in ECM modification to promote
injury recovery. Additionally, even a small amount of FAPs have a great effect on
myogenesis.

* Future Directions: gPCR could be rerun on male tissue. The co-culture
experiment can be run again based on number of days instead of different ratios
of MuSCs and FAPs. More investigation will need to be done to determine why
FAPs are less adipogenic under injured conditions.
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