Supplementary Methods
Echocardiography
Animals were anaesthetized by inhalation of sevoflurane (8% for induction and 2-3% for maintenance) and surveyed for any painful reflexes (e.g. toe pinch reflex). After skin shaved and depilated, rats were placed in left-lateral decubitus on a heating pad, the ECG monitored (lead II) and their temperatures controlled at 38ºC. Echocardiography was described as previously1. Briefly, a pre-warmed echocardiography gel was applied and a linear 15 MHz probe (Sequoia 15L8W) was positioned on the thorax to access diastolic dysfunction and measure LV filling pressure, peak velocity of early (E) and late (A) mitral inflow signals, as well as the peak velocity or early diastolic lateral mitral annular motion (ratio of E over E’). Systolic and diastolic wall thickness and cavity dimensions were quantified. 
Treadmill assessment
Exercise endurance and tolerance, including maximum aerobic capacity, were evaluated using a treadmill chamber coupled to a gas analyser (LE8700C and LE405, Panlab Harvard Apparatus). Initially, rats were familiarized to the treadmill, which consisted of 3 minutes running on a 10° incline at a speed of 15 cm/s. Performance test started at a speed of 30 cm/s, with increments of 5 cm/s. Exercise continued until exhaustion, defined by the inability to continue the test with permanent contact with the shock grid. Cardiopulmonary fitness was measured considering the maximum O2 uptake (VO2max), which indicates the maximal aerobic capacity (prior to exhaustion). The respiratory exchange ratio (RER), calculated by the ratio of VCO2 produced to VO2 uptake, was used as an indicator of fatigue and allowed to estimate the contribution of anaerobic metabolism. 
Metabolism and renal function assessment
Plasma samples from ZSF1 rats were sent to Cedivet laboratory for the analysis of glucose, cholesterol, triglycerides, creatinine and urea.
Organ Collection and Processing
The animals were dissected to collect spleen (Sp), thymus, inguinal and popliteal lymph nodes (LN), femur, and heart. Sp, thymus and LN were crushed on a 100 μm strainer for single cell isolation. Bone marrow was recovered by flushing the bone epiphyses of the femur with a 20G needle mounted in a syringe filled with PBS. The cell suspension was filtered (100 µm strainer) and centrifuged 300g (10 min, 4°C). Heart was cut in half and transferred to a GentleMACS C tube with 600 U/mL of collagenase II and 60 U/mL of DNase I in HBSS. The tissue was dissociated following manufacturer instructions of the GentleMACS dissociator (Miltenyi Biotec). The cellular suspension was filtered (70 µm strainer) and washed with HBSS supplemented with 10% FBS at 300g (10 min, 4°C). Erythrocytes were removed from cell suspensions as described in PBMCs.
Clonogenic Assay 
To retrospectively assess the capacity of hematopoietic cells to give rise to progeny a granulocyte-macrophage colony forming unit (CFU-GM) assay was performed with bone marrow cells (BMC) derived from Ln and Ob rats with 23 to 25 weeks of life. For that BMC were isolated as described above and plated in semi-solid ready-to-use, methylcellulose growth medium (MethoCult, 03774; Stem Cell Technologies) accordingly to manufacturer instructions. After 12 days, the colonies were observed and scored using an inverted bright field microscope.
Cardiomyocyte cross-sectional area
Myocardial tissue sections were immunolabelled with Troponin-T and membranes stained with wheat germ agglutinin (WGA). To evaluate CMs hypertrophy, cross-sectional area was assessed only in transversally cut CMs with intact cell membrane and centrally located nuclei. Analysis was performed in a blinded manner using ImageJ software.
RNA In Situ Hybridization (RNA-ISH)
RNA-ISH in aortic rings was performed with RNAScope® Multiplex Fluorescent V2 Assay (Advanced Cell Diagnostics, ACD), with minor modifications to the manufacturer’s recommended protocol. Briefly, paraffin sections (4 µm) were baked in ACD HybEZ™ II Hybridization System (CAT. NO. 240200ACD-2, SERIAL 2017 33072) for 60 min at 60 °C, followed by xylene and then 100 % ethanol. When dry, sections were incubated with RNAscope Hydrogen Peroxidase solution (Ref. 322335) for 10 min and washed with distilled water. Afterwards, sections were immersed in RNAscope 1X Target Retrieval Reagent (Ref. 322001) and heated at 100 ºC for 15 min for target retrieval. Sections were washed and emerged in 100 % ethanol to dry, and then incubated with RNAscope Protease Plus (Ref. 322331) for 30 min at 40ºC. Then, samples were incubated with target probe for p21 (Rn-Cdkn1a, Ref. 42851) for 2h at 40 °C, washed with RNAscope 1X Wash Buffer (WB; Ref. 320058) and subjected to the RNAscope Multiplex Fluorescent Detection Reagents (Ref. 323110): AMP1 (30min at 40ºC), followed by AMP2 (30 min at 40ºC) and then AMP3 (15 min at 40ºC), with two washes with WB between incubations. C1 probe was used and therefore, sections were incubated with HRP-C1 for 15 min at 40ºC followed by Opal Dye 570 (Ref. FP1488001KT diluted at 1:1500 in RNAscope Multiplex TSA buffer, Ref. 322809) incubation for 30 min at 40ºC. After being washed with WB, sections were incubated with RNAscope Multiplex FL v2 HRP blocker for 15 min at 40ºC and washed again with WB. Finally, sections were counterstained with DAPI (2 µg/mL) and mounted with VECTASHIELD® mounting media (VECTOR). Images were acquired using Carl Zeiss Laser scanning confocal microscope (LSM 710), with 40x objective. Between 3 to 5 aortic rings were analysed per animal. Quantification was performed in QuPath software and the percentage of positive cells was assessed based on the number of cells with ≥ 1 dot/cell. 
Imaging
Myocardium histological specimens were visualized under a Carl Zeiss Laser scanning confocal microscope (LSM 710), using Plan Apochromat (PL APO) objectives: 20x magnification objective, with a numerical aperture (N.A.) of 0.80; 40x DIC M27 oil objective, with N.A. of 1.40; 100x oil objective, with N.A. of 1.46. Aortic rings images were acquired under Zeiss Axio Scan.Z1 slide scanner, using a PL APO objective with 20x magnification and N.A. of 0.8. Isolectin B4 in hearts was imaged under a Leica SP5 laser scanning confocal microscope, using a PL APO oil objective with 40x magnification, with N.A. of 1.10. CD68 and pH2AX images were obtained using Leica DMI6000 FFW, using PL APO glycerol objective with 63x magnification and N.A. of 1.30. After acquisition, images were processed and quantified with the assistance of Image J (FIJI), IMARIS and QuPath software’s.





Supplementary Tables
Supplementary Table 1: List of antibodies used in flow cytometry and specifications of working dilution.
	Antibody
	Dilution
	Reference

	TCR-PERCP (mouse IgG2a)
	1:100
	BDBiosciences, 557019

	CD4-APC (mouse IgG2a)
	1:200
	BDBiosciences, 550057

	CD8a-V450 (mouse IgG1)
	1:100
	BDBiosciences, 561614

	CD45R-PE (mouse IgG2b)
	1:50
	BDBiosciences, 554881

	CD161a-FITC (mouse IgG1)
	1:125
	BDBiosciences, 555008

	CD11bc-PECY7 (mouse IgG2a)
	1:100
	BDBiosciences, 562222

	CD40-FITC (mouse IgM)
	1:50
	BDBiosciences, 553723

	CD32 
	1:50
	BDBiosciences, 550271

	CD45-V450 (mouse IgG1)
	1:200
	BDBiosciences, 561587

	CD45-FITC (mouse IgG1)
	1:200
	eBioscience, 11-0461-82

	CD31-PECY7 (mouse IgG1)
	1:200
	eBioscience, 25-0310-82

	CD140α-APC (rat IgG2a)
	1:100
	Biolegend, 135908

	CD106-PE (mouse IgG1)
	1:100
	BDbioscience, 559229

	CD54-PE (mouse IgG1)
	1:100
	Biolegend, 202405

	CD54-Pac Blue Mouse / IgG1, k
	1:100
	Biolegend, 322716

	CD102- FITC Mouse / IgG2a K
	1:100
	eBioscience, 11-1029-42

	CD106- PE-CY7 Mouse / IgG1, k
	1:100
	eBioscience, 25-1069-42

	CD62P-APC (Mouse / IgG1, k)
	1:100
	eBioscience, 17-0626-82

	CD105-BV510 (Mouse / IgG1, k)
	1:100
	BDBioscience, 563264



Supplementary Table 2: Primer sequences used in qRT-PCR for rat genes 
	Gene
	Primer Sequence (5’ to 3’)

	GAPDH
	FW: CCTCAAGATCATCAGCAAT
RV: CCATCCACAGTCTTCTGGGT

	IL6
	FW: CATATGTTCTCAGGGAGATCTTGGA
RV: CAGTGCATCATCGCTGTTCA

	IL10
	FW: TGCCTTCAGTCAAGTGAAGAC
RV: AAACTCATTCATGGCCTTGTA

	IL1β
	FW: CACCTTCTTTTCCTTCATCTTTG
RV: GTCGTTGCTTGTCTCTCCTTGTA 

	TGF-β
	FW: GGACCGCAACAACGCAATCTATGA
RV: AGCAATGGGGGTTCTGGCACTG

	TNF-α
	FW: CCCAGACCCTCACACTCAGAT
RV: TTGTCCCTTGAAGAGAACCTG

	Cdkn1a (p21)
	FW: CAGTGCCCGAGTTAAGGGG
RV: CGAACAGACGACGGCATACT

	Tp53 (p53)
	FW: CGTGAGCGCTTCGAGATGTTC
RV: TTTATGGCGGGACGTAGACTGG

	Nos2
	FW: ACGGAAGAGACGCACAGGCAGAG
RV: CAGGAAGGCAGCAGGCACACG

	COL1A1
	FW: AGCTCAGGGGCGAAGGCAACAGTC
RV: GATGATGGGCAGGCGGGAGGTCTT

	COL1A3

ACT2
	FW: CCCGGGTATGAAAGGACACAGA
RV: AGACCGTTTTCACCCTTCAATC
FW: GTGTGGGAGGAGGCATCAAA
RV: GGGGCATCTACACCAACTCG

	
	



Supplementary Table 3: List of primary and secondary antibodies used in immunofluorescence and Western Blot and specification of working dilution.
	Antibody
	Dilution
	Reference

	Western Blot
	
	

	Rabbit anti-BAX
	1:1000
	Cell Signaling, 2772S

	Mouse anti-GAPDH
	1:2000
	Abcam, ab8245 

	Rabbit anti-BCL-XL 
	1:1000
	Cell Signaling, 2762

	Rabbit anti-BCL-2
	1:300
	Abcam, ab59348

	Rabbit anti-Caspase 3
	1:1000
	Cell Signaling, 9664

	Immunofluorescence
	
	

	Mouse anti-CD68
	1:100
	Bio-rad, MCA341GA

	Mouse anti-pH2AX
	1:1250
	Merck Millipore, 05-636

	Isolectin B4, DyLight 592
	1:250
	Vector Laboratories, DL-1207

	Mouse anti-Troponin T
	1:50
	Thermo Fischer Scientific, MS-295-P

	Wheat germ agglutinin, Alexa Fluor™ 647 Conjugate
	10 μg/mL
	Thermo Fischer Scientific, W32466

	Alexa Fluor 488 IgG (H+L) donkey anti-mouse
	1:500
	Life Technologies, A-21202

	Alexa Fluor IgG 633 goat anti-rabbit
	1:500
	Life Technologies, A-21070


	Goat anti mouse 594
	1:1000
	



Supplementary Table 4: List of buffers and media 
	Buffer or Medium
	Composition

	RBCs lysis buffer
	NH4Cl 0.15 M in Tris 0.1 M

	FACS medium
	sodium azide 0.01 M, 3 % FBS in PBS

	Staining medium (SA-β-gal detection)
	4 % (v/v), 0.01M HEPES in PBS pH=7.2

	RIPA buffer
	50 mM Tris HCl pH 8, 150 mM NaCl, 1% NP-40, 0.5 % sodium deoxycholate and 0.1 % SDS

	Laemmli Buffer 4x
	8 % SDS, 20 % glycerol, 0.004 % bromophenol blue and 100 mM Tris-HCl, pH 7.4

	Sodium citrate buffer
	10 mM, 0.05 % Tween 20; pH 6

	Citrate buffer
	10 mM citric acid, 0.05% Tween-20; pH 6

	EV-free media for cell culture
	Ultracentrifugation (100.000g, 2 h, 4 °C) of RPMI supplemented with 1 % FBS (Biowest), 1 % P/S and further supplemented with M-CSF 10 ng/mL.
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