Figure S1: Diaphragm mononuclear cell annotation, FAP1 marker genes
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Figure S1. (A) Heat map demonstrating cell-specific gene expression used for diaphragm mononuclear cell annotation. (B)
FAP1 sub-population: Top 50 enriched genes. (C) Violin plots demonstrating expression of adipocyte precursor genes in FAP
sub-populations. (D) Violin plots demonstrating limited expression of committed preadipocyte and adipocyte markers in FAP
sub-populations. FAP1, FAP2, FAP3, FAP4 and FAPS5 respectively labeled 1, 2, 3, 4, 5.




Figure S2: FAP2 marker genes
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Figure S2. (A) FAP2 sub-population: Top 50 enriched genes. (B) FAP2-enriched genes with tSNE plots demonstrating
expression in 6-month control diet (CD) versus high fat diet (HFD)-fed FAPs. Color gradient indicates Log2 expression. Violin
plots show FAP sub-population-specific expression of the same genes. (C) Violin plots indicating sub-population-specific
expression of genes previously associated with adipose fibroinflammatory progenitors (FIPs). (D) Violin plots indicating sub-
population-specific expression of fibronectin (Fn1) and endosialin (CD248) (Cd248). FAP1, FAP2, FAP3, FAP4 and FAPS
respectively labeled 1, 2, 3, 4, 5.




Figure S3: Marker genes: FAP3, FAP4, FAP5 subclusters
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Figure S3. (A) FAP3 sub-population: Top 50 enriched genes. (B) FAP5 sub-population: Top 50 enriched genes. (C) FAP4 sub-
population: Top 50 enriched genes. (D) Violin plots demonstrating sub-population-specific expression of selected matricellular
and regulatory molecules enriched in FAP4, as well as tenocyte marker scleraixs (Scx). FAP1, FAP2, FAP3, FAP4 and FAP5
respectively labeled 1, 2, 3, 4, 5.




Figure S4: Genes enriched in Thy7-expressing cells
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Figure S4. (A) Thy-1 expressing FAPs: Top 50 enriched genes. FAP2 marker genes highlighted in blue.
indicating expression of selected FAP2-enriched genes in Thy1-expressing (+) and Thy1-negative (-) cells.

(B) Violin plots




Figure S5: High fat diet-fed Thbs77-mice show similar weight gain, total body adiposity and
glucose intolerance to wild type mice fed the same diet
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Figure S5. (A) Tail genotyping of Thbs77- (KO) mouse model. Representative gel showing PCR bands specific to wild type
C57BI/6d (WT) and KO animals. (B) QPCR analysis of costal diaphragm tissue from WT and KO mice using primers
specifically directed against exon 3, ablated in this strain. n= 3-4 samples per group. (C) Body length (nose to anus) of 2-
month-old (2m) and 8-month-old (8m) WT and KO mice. n= 4-10 mice per group. (D) Total body weight of WT and KO mice
subjected to 6-month diet time course beginning at 2-months-old (Om time point) and ending at 8-months-old (6m time point).
Control diet (CD), high fat diet (HFD). n= 10-20 mice per group. (E) Weight gain (normalized to baseline) in CD and HFD-fed
WT and KO mice. n= 10-20 mice per group. (F) NMR-based body composition of WT and KO mice at baseline (2-months-old,
Om time point) and following 6-month CD or HFD feeding. n= 5-10 mice per group. (G) Intraperitoneal glucose tolerance test
performed on 6m HFD-fed WT and KO mice; as well as age matched WT mice fed CD. Line graph indicates blood glucose
values at baseline (0) and 15, 30, 60, 90 and 120 minutes (min) following intraperitoneal injection of 1g /kg dextrose. Bar graph
compares area under the curve (AUC) for each line. n= 4-7 mice per group. Statistical analysis with two tailed t-test for
individual comparisons, one-way ANOVA for multiple comparisons, and two-way ANOVA with Tukey’s multiple comparison
test for multiple variables. Error bars indicate SDM. *p<0.05, **p<0.01, ***p<0.001, ****p<0.001.




Figure S6: Thbs1 ablation has minimal effect on organ and muscle weights in HFD-fed mice
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Figure S6. Weights (absolute, top panels; % total body weight, bottom panels) of (A) Liver, (B) Gonadal white adipose tissue
(GWAT), (C) Inguinal white adipose tissue (IWAT), (D) Quadriceps, (E) Gastrocnemius, (F) Extensor digitorum longus (EDL),
(G) Tibialis anterior, and (H) Soleus. All isolated from WT and KO mice after 6-month control diet (6mCD) or 6-month high fat
diet (6mHFD) feeding. Fat depot weights represent combined weight of bilateral depots. Muscle weights indicate weight of a
single muscle. n= 4-13 animals per group. Statistical analysis with two-way ANOVA with Tukey’s multiple comparison test.
Error bars indicate SDM. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.




Figure S7: Inter-group comparisons: Differentially expressed genes
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Figure S7. (A) Heat map indicating the expression of Thy7-expressing cell marker genes in WT CD, WT HFD and KO HFD
groups. (B) Venn diagram showing differentially expressed genes in diaphragm FAPs from WT CD, WT HFD, KO HFD mice.
(C) Transcripts enriched in WT HFD and KO HFD (n= 62; orange section of Venn diagram) . (D) Genes uniquely enriched in
WT HFD (n= 43; pink section of Venn diagram). (E) Genes uniquely enriched in KO HFD (n= 20; yellow section of Venn
diagram). Indicated p-values are corrected for false discovery rate (FDR).




Figure S8: Inter-group comparisons: Differentially represented gene ontology terms
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Figure S8. (A) Venn diagram showing differentially enriched gene ontology terms (biological processes) in WT CD, WT HFD
and KO HFD diaphragm FAPs. (B) Biological processes common to all groups (n= 58). (C) Biological processes enriched in
WT CD diaphragm FAPs (n= 18; blue section of Venn diagram). (D) Biological processes enriched in KO HFD diaphragm
FAPs (n= 13; yellow section of Venn diagram). (E) Biological processes common to WT HFD and KO HFD FAPs (n= 24;
orange section of Venn diagram). Indicated p-values are corrected for false discovery rate (FDR).




Figure S9: Impact of TGFf signaling blockade on THBS1-induced FAP
proliferation and fibronectin deposition
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Figure S9. (A) Nuclear BrdU staining in isolated FAPs treated with THBS1 (5ug/mL) or vehicle (VEH)+/- application of
SB431542 (SB) (10pg/mL), an inhibitor of TGFp signaling via ALK5. Scale 200um. (B) Percent BrdU(+) nuclei in images from
groups described in (A). Data include average of 5-7 samples per group. (C) Fibronectin (FN) immunocytochemistry in
samples treated with THBS1 or VEH +/- application of SB431542. Scale 400 um. Statistical analysis with two-way ANOVA
with Tukey’'s multiple comparison test. Error bars indicate SDM. *p<0.05




Figure S10: TGFB, PDGF and THBS1 receptor expression in FAP sub-populations
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Figure S10. (A-C) Expression of TGFp receptors (Tgfbr1, Tgfbr2, Tgfbr3); PDGF receptors (Pdgfra, Pdgfrb) and THBS1
receptors (Cd36, Cd47) in individual FAP sub-populations. FAP1, FAP2, FAP3, FAP4 and FAPS respectively labeled 1, 2, 3, 4,
5.




Figure S11: Effect of DIO and Thbs1 ablation on diaphragm macrophages
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Figure S11. (A) CD68 immunohistochemistry in costal diaphragm longitudinal sections from wild type (WT) and Thbs71+ (KO)
mice fed either control diet (CD) or high fat diet (HFD) for 6 months. Wheat germ agglutinin, WGA. Scale 20 um. Bar graph
shows number of CD68 immunopositive cells per mm? cross sectional area. n= 4-5 per group. (B) Expression of obesity-
associated macrophage-specific Trem2 in macrophage sub-clusters and (WT CD, WT HFD and KO HFD) groups. Statistical
analysis with two-way ANOVA with Tukey’s multiple comparison test. Error bars indicate SDM. *p<0.05.




Figure S12: Fibro-adipogenic remodeling of the mouse and human diaphragm
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Figure S12. (A) Immunofluorescent staining of wheat germ agglutinin (WGA) and perilipin (PLN) on adjacent 7 um-thick
longitudinal sections from wild-type mice fed control diet (WT CD) or HFD (WT HFD) for 6 months; and Thbs7+ (KO) mice fed
HFD for 6 months (KO HFD). Representative images from analysis of 5-6 mice per group. Scale 200 pum. (A)
Immunofluorescent staining of WGA and type 3 collagen (COL3) in sections from samples indicated in (A). (C)
Immunofluorescent staining of perilipin (with WGA counter-stain) on 7 um-thick sectiosn of human diaphragm sample obtained
from a female cadaveric donor 62-years-old, body mass index (BMI) 32 kg/m2. Images obtained at 10X and 20X magnification.
Scale 200um. (D) Immunofluorescent staining of PLN, fibronectin (FN) and THY1 (with WGA counter-stain) 7 um-thick sections
of human diaphragm samples obtained from female cadaveric donors: 62-years-old, body mass index (BMI) 32 kg/m?; 72-
years-old BMI 22kg/m2. Scale 100 um.




Figure S13: Mouse diaphragm histology and physiology parameters
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Figure S13. (A) Diaphragm thickness measured on FFPE longitudinal sections from wild type (WT) and Thbs7/ (KO) mice fed
high fat diet for 6 months (6mHFD). Average value from 10-15 thickness measurements made on 3 non-consecutive sections
from 6-8 mice per group. (B) Myofiber size quantification (fiber cross-sectional area) from animals indicated in (A). Each point
represents average myofiber cross sectional area from an individual diaphragm cross section. (C) Transverse sections from
unfixed frozen samples of wild type (WT) extensor digitorum longus (EDL)—these act as positive controls for fiber typing
antibodies. Type | (slow oxidative), type lla (fast oxidative), type IIb/ x (fast glycolytic). Transverse sections from unfixed frozen
samples of diaphragm stained with fiber typing antibodies. Bar graph shows percentage of each fiber type in diaphragm
samples from each group. n= 4-8 animals per group. (D) Diagram of mouse diaphragm indicating costal muscle, crural muscle
and central tendon region, as well as positions of aorta (A), descending vena cava (V) and esophagus (E). B lack dashed line
indicates position of strips isolated for isometric force testing. (E) Isometric force measurement performed on single myofibers
isolated from 6mHFD WT and KO mice (n= 4-5 animals per group; 5 fibers per animal). Graphs indicate total isometric force
and fiber cross sectional area. Statistical analysis with t-test. Error bars indicate SDM.




Table S1: Antibodies

Primary antibodies

Secondary antibodies

Experiment Target, animal, conjugate, company, catalog # Dilution Target, animal, conjugate, company, catalog # Dilution
Ki67, rabbit, unconjugated Abcam, ab15580 1:250 |[Goat anti-rabbit, Alexa Fluor 594, Invitrogen, A11072 1:250
Cell culture ICC BrdU, rat, unconjugated Abcam, ab6326 1:200 [Donkey anti-rat, Alexa Fluor 594, Invitrogen, A-21209 1:250
Fibronectin, rabbit, unconjugated, Sigma Aldrich F3648 1:250 [Goat anti-rabbit, Alexa Fluor 594, Invitrogen, A11072 1:250
PDGFRa, goat, unconjugated R&D Systems, AF1062 1:400 [Donkey anti-goat, Alexa Fluor 594, Invitrogen, A-32758 1:2000
Tissue (frozen secions) IHC CD68, rat, unconjugated, BioRad, MCA1957 1:200 [Donkey anti-rat, Alexa Fluor 594, Invitrogen, A-21209 1:200
Myosin heavy chain Type |, mouse, DHSB, BA-D5-c 1:300 [Goat anti-mouse, Alexa Fluor 647, Invitrogen, A-21242 1:300
Myosin heavy chain Type IIA, mouse, DHSB, SC-71-c 1:300 [Goat anti-mouse, Alexa Fluor 488, Invitrogen, A-21121 1:300
Perilipin-1, rabbit, unconjugated, Cell Signaling, 3470S 1:250 [Goat anti-rabbit, Alexa Fluor 594, Invitrogen, A-11072 1:1000
Tissue (FFPE sections) IHC THY1/ CD90, rabbit, unconjugated, Bioss, BS-0778R 1:400 [Goat anti-rabbit, Alexa Fluor 594, Invitrogen, A-11072 1:1000
Fibronectin, rabbit, unconjugated, Sigma Aldrich F3648 1:400 [Goat anti-rabbit, Alexa Fluor 594, Invitrogen, A-11072 1:1000
CD31, rat, PE, eBioscience, 12-0311-81 1:1000 N/A N/A
Flow cytometry CD45., rat, PE, eBioscignce, 12-0451-82 1:1000 N/A N/A
Integrin a7, rat, PE, Invitrogen, MA5-23608 1:1000 N/A N/A
Sca-1, rat, APC, eBioschence, 17-5981-82 1:1000 N/A N/A

Table S1. ICC, immunocytochemistry. IHC, immunohistochemistry. FFPE, formalin-fixed, paraffin-embedded. DHSB,
Developmental Studies Hybridoma Bank.
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