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PDGRR"Inhibition in Muscle Hypertrophy

Abstract

Theplatelederived growthfactor receptors alpha and beta (PDGFRa and PDGFRJ)
markfibroadipegenic progenitor celfforoblastsand pericytes in skeletal muscle,pestively.
While thewrele that these cells play in muscle groavttd developmertas been evaluated, it was
not knownwhether theDGFreceptorsactivate signaling pathways thaintrol transcriptional
and functional changes during skeletal muscle hypertrophy. To evaluate this, we inhibited
PDGFR signaling in mice subjected to a synergist ablation muscle growth pecaail
performedsanalyses 3 and 10 days after induction of hypertrophy. The results from this study
indicate that:PDGF signaling required for fiber hypertrophy, ECM production and
angiogenesithatoccur during muscle growth.
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Introduction
Skeletal muscle displays a remarkable ability to adapt to increased mechanical loads by
undergoing hypertrophy. This adaptation involves a coordinated response of the muscle fibers
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that generate force, the extracellular matrix which transmite foetween the skeleton and

muscle fibers, and the vasculature which brings in nutrients and removes waste from the tissue

[1-3]. In addition to muscle fibers, numerous other cell types, including satellite cells, fibroblasts,

perivascular cells, and immune cells, among others, play important roles in phetiadaof

muscle to grewth signals or itsirecovery following injury[1-3]. A variety of growth factors

and signaling molecules direct the activities @si cellsOne family of growth factors that are

enriched in"skeletal muscle are the platdietived growtHfactors (PDGFs4]. ThePDGFs

typically exist'as hetercor homodimers composed of fadifferent monomers (AD), with

PDGFBBamong the most frequently occurridgner[5]. The PDGFs activate a clads o

receptor tyresine kinase transmembrane proteins, referred to as the PDGF receptors o (PDGFRa)

and p (PDGFRp) [5]. Within skeletal muscle tissue, PDGFRa is expressed on a population of

cells referred to\as eithébroadipogenic precursaellsor fibroblasts, while PDGFR is

expressed on perigaular cells, which a@s pluripotent stem cel[6-8]. AlthoughPDGFs are

expressedin skeletal muscle tissue, and the receptors for these proteins are located on cells that

play importantroles in muscle growth and remodeling, to our knowledge the specifitatole t

PDGF signaling plays in skeletal muscle hypertrophy has not previously been explored.in detai
Tosinvestigate how PDGFR signalimgpactspostnatakkeletal musclgrowth,we

treated miee that underwent a synergist ablgtirmcedure to induce muscle hypertrophy with a

potent and specific inhibitor of PDGFR phosphorylatioif-673,451 [9,10]. We hypothesized

that pharmacologic inhibition of PDGFR signaling would reduce the extent of muscle

hypertrophy;“as measured by decreasadcle mass arftber crosssectional areaVe further

hypothesized:that blocking PDGFRs would redd€M synthesis anthe formation of

capillarieswhich typically occur during muscle hypertrophy.

Materials and.M ethods

Animals/All animal work was approved by the University of Michigan Institutional
Animal Care®® Use Committee. Wild type C57BL/6 mice, aath$geni®® DGFRa" ™" mice
in a C57BL/6 background, were obtained from the Jackson Laboratory (Bar HarhddSAE
PDGFRoF°™™* mice express the H2BGFP reporter gertdriven from the endogeno#GFRa
locus [11]. Four month old ate micewere used in experiments.
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Synergist Ablation. Wild type mice were randomized te and 10-day groups. A
tenectomy of the Achilles tendavas performed to prevent the gastrocnemius and soleus
muscledrom plantarflexng thetalocrural join resulting in compensatory hypertrophy of the
synergist plantaris musclBilateral ynergist ablon surgeries were performehder isoflurane
anesthesias.previously describdd2-14]. Subcutaneous buprenorphine was provided for
analgesia. After surgerieg] &bitum weightbearing and cage activity were allowiadhe
postoperative periodVithin each time point, half of the mice were treated wéhicle or CP
673,451 (N=8;Biorbyt, Cambridge, UK), a selective inhibitoPDfGFRa and PDGFRp [9,10],
dissolvedfirst in Zarts dimethyl sulfoxide and then in 8 parts phosphate buffered s@line
673,451 wasadministered via intraperitoriegction atl5 mg/kg twice daily, with the total
daily dose being 30mg/kg, starting one day prior to synergist ablation and continued each day
until harvest This value was selected based on a prior study which indithaé@ totadaily
doseof 30mg/kgof CP-673,451was effective at blockingDGFR phosphorylation in mige].
Mice were closely monitored for any adverse reactibhsarvestmice were anesthetized with
isoflurane anddefplantaris muscles were collected for gene expression anadyiesright
plantaris museles were used fimmunohistochemistry. After the muscles were removed, mice
were euthanized by cervical dislocatamd induction of bilateral pneumothor#&@antaris
musclesfrem additional non-overloaded C57BL#ice were obtained as described above for

gene expression analysis, and also fRIDGFRa= "

mice for histology.

Quantitative RT-PCR. Gene expression was conducssdpreviously described [13,15].
Muscles wereshomogenized in QlAzol (Qiagen, Valencia, @8A) and RNA wassolated
using a miRNeasy Micro Kit (Qiagen) supplemented with DNase | (Qiagen). RNA was reverse
transcribed into cDNA witlaniScript Reverse Transcription Supermix (BXad, Hercules, CA
USA). Amplification of cDNA was performed in a CFX9&aktime thermal cycler (BieRad)
usingiTaqg,Universal SYBR Green Supermix (BRad). Target gene expression was normalized
to the stable housekeeping getepb6, and further normalized to muscles that were not
subjected tarsyhergist ablation using tfé%®methal. Primer sequencese povided in
Supplementary Table 1.

Microarray. Microarray measurements were performed by the University of Michigan
DNA Sequencing Core as previously described [16]. Equal amounts of RNA isolatefdfmom

individual muscles were pooled into a single sample for microarray anagsiswo pooled
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samples from each group were analyzed. RNA was pooled because gene expression from a
pooled sample is similar to the average of the individual samples composing the pogsé s
[17,18]. Biotinylated cDNA was prepared using the GeneChip WT PLUS Reagent Kit
(Affymetrix, Santa Clara, CAUSA) and hybridized to Mouse Gene 2.1 ST Array Strips
(Affymetrix)=Raw microarray dataeve loaded into ArrayStar version 12.1 (DNASTAR,
Madison, W] USA) to calculate fold changes in gene expression. The microarray dataset is
available through thBlIH Gene Expression Omnibus database (accession n@38911)L

| mmunohistochemistry. Immunohistochemistry was performed as describdd 5].
Plantaris muscles were placed i8@% sucrose solution for one hour, snap frozen in TiSske-
OCT Compound (Sakura Finetek, Torrance, OSA) and stored at -80°®uscles were
sectioned at arthickness I um in a cryostatand tissue sectiongere therfixed in methanol,
permeabilized in 0.4% Triton X-100 and blocked with 5% donkey serum. For identifying cell
EGFP/+

types in muscle lislesfrom PDGFRa
consisting of rabbianttPDGFR (1:100;SG-339, Santa Cruz Biotechnology, Santa Cruz, CA,

micewere incubated with primary antibodies

USA) andratrantilaminin a-2 (1:200; sc-59854, Santa Cruz Biotechnology). To quantify muscle
fiber size andblood vessel density, slides from C57BL/6 mice were incubate@diatit
CD31 (1:200; 550274, BD Pharmingen, San Diego, G8A). The extracellular matrix was
identified.with wheat germ agglutinin (WGA) lectin conjugated to AlexaFluor 488 (1:1000;
W11261, ThermoFisher, Grand Island, NY, USAlexaFluor-conjugated secondary antibodies
(AF488, AES55, AF647, Life Technologies, Carlsbad,, C/SA), were used to detect primary
antibodies¢#Nugclei werielentifiedwith DAPI (Life Technologies). Images were captured with a
Nikon Al cenfocal microscope (Nikon Instruments, Tokyo, JP). ImageJ software (NIH,
Bethesda; MD) was used to quantify muscle fiber esessional area and capilladgnsity from
the entire crossection of muscles. Quantification was performed by study personnel in a
blinded fashion.

Immunoblots. Protein concentration of sampleeredetermined wh aPiere BCA
Protein Assay Kit (Thernféisher Scientific). Protein homogenates waileted inLaemmli’s
samplebuffer,.boiled for two minutes and 100 pg of protein was separated on a 6 RBABS-
gel. Proteins were transferred to 0% nitrocellulosanembranes (BidRad) using the Trans-
Blot SD semidry transfer apparatus (Biead), blocked with 5% nofat powdered milkn T-
TBS solution and incubated with primargbbitantibodies (1:1000, Cell Signaling Technology,
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Danvers, MA, USAjRgainsp-PDGFR:."**9/p-PDGFR ">’ (#3170),PDGFRy. (#3174),

PDGFR (#3169), pAkt "% (#13038), pAkt>*"3(#4060), Akt (#4691), p-p70S6RE° (#9234),
p-p70S6K*2/5424#9204), and p70S6K (#27PB-tubulin (ab6046, rabbit, Abcam, Cambridge,
MA, USA) was used as a loading contrAfter primary antibody incubation, membranes were
rinsed and.ineubated with HR#njugated goat antabbit secondary antibodies (1:10,000;
ab97051, Abcam, Cambridge, MAISA). Proteins were detected using enhanced
chemiluminescent reagents (BRad) and visualized using a digital chemiluminescent
documentation'system (Bio-Rad).

Satistics: Results are presentedraean+SD Prism version 7.0 (GraphPad Software, La
Jolla, CA) waswsed to conduct analyses. A tw9-ANOV A (0=0.05) followed by Holm-Sidak
post hoc sorting evaluated the interaction between time after synergisirabladi CP-673,451
treatment.

Results

As other studies have report®@DGFRy" cells were observeadjacent to the muscle
fiber basaldamina, while PDERB" cells existed around capillaries between muscle fibers
(Figure 1A). Wenext sought to determine wheth@p-673,451 could prevent phosphorylation of
the PDGFRe,.and PDGFRJ receptors in vivo. IndeedCP-673,451 reduceBDGFRo/f3
phosphorylation in respoago synergist ablation (Figure 1BYe also evaluated activation of
the Akt-p70S6K pathway, which plays a central role in regulating protein synthekisletal
muscle .Phesphorylation oAkt at theT308residuewas negatively affected by PDGFR
inhibition, while, phosphorylation at the S473 residue did not appear to be different between
groups. p70S6K phosphorylation at T389 and T421/S¥t4é alsaeduced by treatment with
the PDGRER inhibitor.

Changes.in muscle mass were consistent tiglobserved differences Akt/p70S6K
activation While vehicletreated mice had an approximately 25% increase in muscle mass, the
PDGFRIinhibitor mice did not experience an increase in muscle mass atdhd @day time
points(Figure™1C) A robust 43% increase in muscle fiber CSA was observed in control mice 10
days aftesynergist ablation, but inhibition of PDGFR signaling prevented muscle fiber
hypertrophy between 3 and 10 days (Figure, &jich was consistent with the miesmass
findings. Capillary density followed a similar trend to muscle mass and musete5A

(Figure B). Representative images are shown in Figure§2C
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As inhibition of PDGFR signaling resulted imauscle growtlphenotypewe then sought
to further explore the mechanisms behind this response by conducting microarray analysis.
Microarray experiments identified that approximately-gonarter of the genome was
differentially expressed in both 3-day groups, with slight differences betweenla@ndro
treatment animal@igure 3). By 10 days, the overall number of differentially expressed
transcriptsiwas'less than 3 days, and there was a more pronounced reduction in the PDGFR
inhibited group'than in control mi¢€igure 3)

Wethen*followed up ogenes of interest identified from microarm@gultswith g°PCR
analysis (Table'1)XCD248 which is a Gtype lectin domain protein important for angiogenesis,
was downregulated in the PDGF inhibitor group by 63% at 3 days and 52% at 10 days. For genes
involved withatrophy and myogenesis, there was a 33% increase in thidi8tin ligase
Atrogin-1in the\3day treatment group, but this was downregulated by 40% at 10Tdwgys.
myoblast fusion gene myomaker (Tmem8c) wa% édwer in treated muscles at 3 days
Numerous.extracellular matrix synthesis and remodeling genes were affected by PDGFR
inhibitor treatment. Type | collagen expression was reduced by o%eirbfeated mice
compared'to eontrols at each time point, while type Il collagen was reduceé@din The 10
day treatment mice. The basementmhene collagens, type VI, were a least70%lower in
the 10 day-treatment mice compared to 10 day controls, and elastin expression wasiedsb re
by 52% in these mice. MMP8, which is a collagenase, weegulated 4old at 3 days and by
18+old at 10 days in inhibitor treated mice. The gelatinase MMP9 was also elevatddltyad
10 days indtreated mice, while thembrane tethered MMP14 wdswnregulated by 78% in
these micenkESE, which is a markeof fibroblasts, was reduced by 62% @&y inhibitor
treated mice, while FAP, which is expressed in activated fibroblasts, wasetpdated by 53%
in 10 day inhibitor treated mice. Finally, for markers of immune cells, CD11b which isssegr
in M1 macpphages, and CD206 which is expressed in M2 macrophages, were downregulated by
approximately.50% in PDGFR inhibittneated mice at 3 days compared to vehigated
controls.

Discussion

The PDGFRs, a and B, are expressed on cells that play important roles in muscle
hypertrophy and regeneration. PDGFRa" cells are thought to be involved in extracellular matrix
synthesis and remodeling [6,8,19,20hile PDGFRp" cells function as multipotent progenitor
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cells that are enriched in the vasculafu@1]. There are also multiple spliced isoforms of
PDGFRa with different poyadenylation sites, includingvariant thaencodes arsoform
containing a truncated kinase domaihich acts asa decoy to inhibit PDGF signaling and
inhibit fibroblast activity[22]. Ligands for the PDGFRs, tilRDGFs are present in skeletal
muscle and.appear to be induced duringsole regeneratiod,23,24]. While the expression of
thetwo PDGFRS marks two distinct cell typsat are critical for muscle growth and
regeneration;the role that PDGF signaling played in skeletal muscle hypertrapimpiv
known. By using apecific inhibitor of the PDGFRs in a mouse model of skeletal muscle
growth, we reporthat PDGFR signaling is important for proper skeletal mussdee
hypertrophy.

Thewrodent synergist ablation model has frequently been used in the study of skeletal
muscle hypertrophy. In this model, by removing the contribution of the gastrocnemius and soleus
musclego ankle plantarflexion, the synergist plantaris muscle undergoes compensatory growth.
This growth is typically accompanied by increasaasclemass andiber CSA ECM
accumulationand growth of new capillaries [12,14,17,25,Z8)e PDGFRa" cell population,
which alsoexpress the transcription factor Tcf4, plyimportantole in muscle growth by
regulatings-the activity of satellite cells and the synthesis of new myofibrillar proteins ifemusc
fibers[27]=Ablation of this cell population also prevents muscle fiber hypertrophy, likely
through the inhibition of satellite cell expansion and the induction of premature myoblast
differentidion [20]. In the current study, inhibition of PDGFR signaling prevented muscle
hypertrophy*and ECM accumulatiowhich is similar to the @erved changes in mussltat
lack PDGFRa«Cells.PDGFRB" cellsexist in capillaries and provide a source of progenitor cells
for capillary growth andor other cell populations, including myogenic cells [21,28,29]. CD248,
also known as endosialin, is expressed on pericytes and is positively associated with
angiogenesis.in, skeletal musgd®], and was markedly reduced by blocking PDGFR signaling.
Thereduced. capillary densityalues and smaller muscle fibers observed in the PDGFR inhibited
treatment grotipre consistent with a role of reduced PDGFRB" cell activity that wasobserved in
previous studies. While PDGFR inhibition did not have a striking effect on many genes éhvolve
with myogenesis and atrophy, myomaker, which is a protein that promotes myoblast fusion [31]
was downregulated in PDGF treated muscles. PDGFs havieesaposited to benvolved in

the recruitment of immune cells to muscle to helgip@ate in muscle regeneratid2].
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Although some modest effects were observed for macrophage markers,neeatiderve a
substantial outcome of PDGFR inhibition on the expression of markers of diftgpes of
immune cells in overloaded muscles. Combined, it appears nathalyarious cell populations
in skeletal muscle express PDGFRs, activation of thespters is required for proper skeletal
muscle growth.

TheAkt-p70S6K pathwaylays a central role in regulating skeletal muscle gromth
large party"by-activatingpnRNA translation33]. In the current studynhibition of PDGFR
signaling blecked phosphorylation of important regulatoryssiteAkt and p70S6K. The T308
site in Akt is phosphorylated by PDK1, while the S473 site is phosphorylated by the mTORC2
complex, andsphosphorylation of both sites is required for the full activation of Akt and
subsequentiactivation of mTQB4]. p70S6K, which phosphorylates several proteins involved
in the initiation of translationis adivateddownstream of Akt, chiefly via mTORwediated
phosphorylation of the T389 residue of p70S6K [3&rious upstream kinases can also
phosphorylate the T421 and S424 residues, which leeohformational changes thanhance
the activation=of p70S6K [35], and p70S6ktivation is required for proper skeletal muscle
hypertrophy [86]The inhibition of muscle growth in the PDGFR inhibitor treadatmals
corresponds well with observed changes in phosphorylation of Akt and p70S6K, and the
observed.effects of PDGFR inhibition on Akt activation appear to be mediated by BB&tal
receptor tyrosine kinases, including the PDGFRs, as well as medrsiimaadi, can activatehe
Akt-p70S6K pathway [37,38]. Howevehe PDGFRsre not expressed in skeletal muscle
fibers, andeased on the size and abundance of muscle fioenpared t®DGFRa" and
PDGFRB" cellsithe vast majority of proteins in the Akt-p70S6K pathway in muscle tissue would
be found within fibersThe effect ofPDGFR inhibition on activation of the Akt-p70S6K
pathway in muscle fibers is therefore likely to be indirebe Tcf4/PDGFRa" population of
fibroadipogenic.precursor cells play an important role in muscle hypertrophgibsctly
regulatingthe synthesis of sarcomeric protej@g], and although this is speculative, PDGFR
signaling may be important role in fibroadipogenic precucstirmediated muscle hypertrophy.

There are several limitations to this short report. We used a pharmacological inhibitor of
both PDGFRa and PDGFRp, and were not able to selectively inhibit each receptile
muscle morphology was assessed, muscle contractility and other functionahveessayst
measured. Histology sections were taken from the midportion of muscles, butygu@ntif
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capillaries in crossection may not be reflective of changes throughout the muscle. We only
analyzed two time points &it synergist ablatigrand additional insight could be gained from
longer term experiment#&s microarray data were pooled, and the number of pooled groups was
low, weonly calculated folechange values in our analysis of array daiaally, although we
measured changes in the transcriptome using microarrays and gfd€Rthan measuring
protein phesphorylation we did not directly measure protein abundance, and changes in the
transcriptome might not be reflected in the proteome.

Skeletal'muscle hypertphy is a complex process that involves the coordinated activity
of musclefibers, fibroblasts, stem cells, and immune cells to adapt to increased mechanical loads
placed upon the tissue. Several elegant studies have demonstrated the requirementiair cells t
express PDGFRa or PDGFRp in muscle growth and regeneration [7,8,19,20]. This study
provided the first evidence that PDGFR signaling is important for musclehfyipertrophy and
ECM production in growing skeletal muscle tissneivo. Future studies which use targeted
inactivation of each PDGFR in specific cell types would provide additional insigithe role
of PDGFRssignaling in skeletal muscle hypertrophgditionally, small molecule inhibitors of
PDGFR signaling arasel for the treatment cdicute myeloid leukemiand other types of other
cancef[39}y.and the work from this study suggests that these drugs might have unwanted side
effects in.skeletal muscle tissue.
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Table 1. Gene expression values from vehicle and PDGFR inhibitor treated muscles. Target

gene expression was normalized to the stable housekeeping gene Hspb6, and furtheedormaliz
to muscleghat-were not subjected to synergist ablation. Values are meanSD-8\mxi€cles

for each group. Differences between groups were tested usingveatnNOVA (a = 0.05)

followed byHolm-Sidakpost hoc sortinga, different from 3 day control; b, different from 3 day
PDGFR inhibitor treatment; c, different from 10 day control.

Gene 3 day control 3 day treatment 10 day control 10 day treatment
Angiogenesis
Cd248 4.3t2.0 1.6+0.6" 3.1+1.3 1.5¢0.2°
Pecaml 1.5+0.4 1.3:0.4 1.6t0.5 1.2¢0.2
Tspl 9.6+4.3 9.4+3.3 2.5+0.7° 3.4+1.0°°
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Vegfa

Fboxo30
Fboxo32
Gdf11
Tmem8c
Trim63

Collal
Col3al
Col4al
Colbal
Col6al
Eln
Hasl
Has2
Hyall
Lox
Mmp2
Mmp3
Mmp8
Mmp9
Mmp13
Mmpl4
Timpl
Timp2

Fap
Fspl

Cdlib
Cd68
Cd163
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0.6+0.2

1.2+0.4
0.3+0.1
1.1+0.1
38.3t10.6
1.2+0.3

8.6+4.6
7.6:3.6
3.1+1.2
7.84.3
3.7£1.6
3.6+0.7
47.5:40.4
4.9+4.0
0.9+0.3
26.8t13.9
1.2+0.4
13.6t7.1
5.6+5.3
4.6+5.4
5.1+3.6
6.0+3.6
143.G:75.1
2.0+0.9

1.2+0.4
11.4#6.4

15.9+7.3
23.3t7.3
4.9+2.3

0.6+0.3

Atrophy and Myogenesis
1.1+0.3
0.4:0.2
0.7+0.1

15.1+15.G¢
1.0£0.2

Extracellular Matrix
0.20.4
3.4t1.5
1.9+0.7
3.1+1.5
1.6:0.8
2.9t1.4

52.4+:33.7
4.1£1.9
0.7+0.2

12.6:6.3

0.9t0.2
9.8t6.9

23.9+10.72
4.4£1.4
2.2¢1.0
2.8+1.2

65.6t41.6'
1.2+0.4

Fibroblast Markers
0.9+0.2
4.442 .8

Immune Cell Markers
8.3t4.8
24.8t5.1
3.3t1.4

0.7+0.6

1.2+0.4
0.5:0.1°
2.3:0.72°
14.4:7 2
0.9+0.3

14.6:10.7°
8.7+5.4
3.6:1.4
8.245.0°
5.1+2.8
4.6+1.8
8.1+7.12°
2.7+1.6
1.8+0.5*°
6.0+4.3
4.142.3°
19.5:11.8
1.240.5°
1.0+0.4
4.142.4
11.710.2
14.148.7
2.8:1.3

1.740.6°
5.04:2.4

3.0¢1.12
3.1+1.6%°
2.5+1.2

0.4+0.2

0.8+0.1
0.3+0.1°¢
1.0+0.%
5.3:2.4
0.6+0.12°

0.4+0.8*¢
2.5+0.6*°
1.1+0.2¢
1.7+0.4°
1.240.2°¢
2.240.4
3.741.3°
1.1+0.2
0.8+0.1°
3.0£0.4
1.40.3
17.94.3
22.2+5.0*°
6.0:0.9
2.5¢1.6
2.6£0.8
7.741.27
1.240.F

0.8+0.1°
2.5:0.9

1.9+0.4°
1.7+0.4°
1.50.2



Cd206 12. 1455 6.8t3.9 4.242.0 2.0+0.5
F480 0.9+0.1 0.8+0.1 1.3:0.3*° 1.0:0.1
Ly6c 1.3+0.4 1.1+0.2 1.6+0.6 1.0:0.1

Figure Legends

Figure 1. Muscle mass and inhibition of PDGFR signaling. (A) Representative
histology demonstrating PDGFRa and PDGFR localization in skeletal muscle tissue. (B)
Representative,western bloterh 3D overloaded muscles demonstratingetifieacy of the
PDGFRinhibitor in preventing PDGFRa, PDGFRf, Akt, and p70S6K phosphorylatiofC)
Changes in muscle mass during hypertrophy in control or PDGFR inhibitor treate/ alices
are meanSBIN=8 per groupDished line indiates data from neaverloadednice. Differences
tested with.a-twavay ANOVA followed by HolmSidak post-hoc sorting. a, significantly
different (P<0.05) from 3D control; b, significantly different (P<0.05) from 305FBR
inhibitor; c, significantly differen(P<0.05) from 10D control.

Figure 2. Muscle cross-sectional area and capillary density. Changes in (A) muscle
crosssectionalarea and (B) capillary density in control or PDGFR inhibitor treated mi€@. (C
representativesimmunohistochemistry for extracellular matrix and capillaries is sVialwas
are mean*SDN=8 per group. Dashed line indicates data from non-overloaded Diifs¥ences
tested with a twavay ANOVA followed by HolmSidak post-hoc sorting. a, significantly
different (P<0.05) from 3D control; b, significantly different (P<0.05) from 3EFR
inhibitor; ¢, significantly different (P<0.05) from 10D control.

Figure3.Microarray summary. Number of genes that are downregulated greater than
1.5-fold.or upregulated greater than 1.5-fold compared taoneroaded muscldsr each time

point and-treatment.
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