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The mass spectrometry proteomics data have been deposited to the Integrated Proteome Resources repository with the dataset identifier PXD051242. All data
generated or analyzed in this study are available within the article and its supplementary information files. Source data are provided with this paper.

No sex specific-analyses were perfomed. Both sexes were included in the analyses.

No race, ethnicity and other socially relevant specific-analyses were perfomed.

Baseline characteristics of patients were shown in Supplementary Table 1

Patients with heart failure with preserved ejection fraction (HFpEF) were admitted to Anzhen Hospital of Capital Medical
University (Beijing, China). We enrolled patients with HFpEF following a particular set of inclusion criteria. The inclusion
criteria were as follows: Adult patients with typical heart failure symptoms (breathlessness, coughing up pink frothy sputum,
lower limb swelling, or jugular venous distension) following a left ventricular ejection fraction (LVEF) over 50% or relevant
structural heart changes assessed by echocardiography were included. Subjects with acute heart failure, acute coronary
syndrome, congenital heart disease, pericarditis, pulmonary heart disease, valvular heart disease, abnormal liver function,
severe renal dysfunction, severe endocrine disorders, tumor, and acute infection in the near future were excluded.

The written informed consent was obtained from all participants. This study was approved by the Human Ethics Committees
of Beijing Anzhen Hospital and the Third Affiliated Hospital of Wenzhou Medical University in concordance with the ethical
guidelines of the 1975 Declaration of Helsinki.

Sample size calculation was not performed. The sample size for animals experiments was determined based on common practice of the
described experiments in the literature and our previous work (PMID: 29706566). The sample size for cohort was chosen based upon
availability of patients meeting our study criteria for inclusion.

Exclusion criteria were pre-established, so there was no data were excluded from the analyses.

Each sample is a biological replicate. All attempts at replication were successful. There was no replication in cohort, because these were
clinical observations.

Animals of the same age, sex and genotype were randomly assigned to treatment groups. For in vitro and ex vivo experiments, cells and
treatments were randomly assigned. For the cohort, there was no allocation to experimental or control groups in this study and so no
randomization.

The investigators were blinded to HFpEF/Control operation of each animal and group allocation during data collection and analyses.
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GAPDH (Proteintech, HRP-60004, 1:10000), VDAC1 (ABclonal, A19707, 1:1000), FGF21 (Abcam, ab171941, 1:1000), Fibronection
(Abcam, ab45688, 1:1000), Collagen I (Abcam, ab260043, 1:1000), -SMA (Abcam, ab124964, 1:10000), PDK4 (Proteintech, 12949-1-
AP, 1:2000), phosphorylated (p)-PDH (Abcam, ab177461, 1:1000), PDH (Proteintech, 18068-1-AP, 1:10000), PI3K (Abmart, T40064,
1:1000), p-PI3K (Abmart, T40065, 1:1000), AKT (CST, 9272S, 1:1000), p-AKT (CST, 12694S, 1:1000), total OXPHOS rodent (Abcam,
ab110413, 1:1000) and CPT1b (Proteintech, 22170-1-AP, 1:2000)

GAPDH: validated by Cell. 2019. PMID: 31230714

VDAC1: validated by Cell Res. 2021. PMID: 34341487

FGF21: validated by Cell Rep Med. 2022. PMID: 35106510

Fibronection: validated by Cell Death Dis. 2022. PMID: 36566325

Collagen I: validated by Cell Death Discov. 2022. PMID: 36581638

-SMA: validated by Sci Rep. 2022. PMID: 37872392

PDK4: validated by Nutrients. 2020. PMID: 33916004

(p)-PDH: validated by Sci Rep. 2022. PMID: 34996938

PDH: validated by Cell Metab. 2016. PMID: 26853747

PI3K: validated by J Extracell Vesicles. 2023. PMID: 37165987

p-PI3K: validated by BMC Med. 2022. PMID: 36482460

AKT: validated by Nat Commun. 2024. PMID: 39627211

p-AKT: validated by Cell Chem Biol. 2020. PMID: 32668203

Total OXPHOS rodent: validated by Aging Cell. 2022. PMID: 35088525

CPT1b: validated by Adv Sci. 2023. PMID: 37821382

All mouse strains used in this study are of C57BL/6 origin and are described in the Materials and Methods sections. All animal
experiments and methods performed in this study follow ethical guidelines for animal studies and were approved by the Institutional
Animal Care and Use Committee of Wenzhou Medical University, China. Apn KO mice and WT controls with the same genetic
background were generated by Shanghai Model Organisms Center. Fgf21 KO mice and WT controls with the same genetic
background were generated by Beijing Viewsolid Biotech Ltd. Fgf21-floxed mice and Adipoq-Cre mice were generated by Cyagen
Biosciences. Eight- to ten-week-old male mice were used to establish the experimental animal model. The Sprague Dawley (SD) rats
were obtained from Beijing Vital River Laboratory Animal Technology Co., Ltd. The mice were housed at 23 ± 1℃, a humidity of 55%
± 5%, and a 12-hour dark/light cycle.

No wild animals were used in this study.

Male mice were used in this study, and the findings are applicable to males.

No field-collected samples were used in this study

All animal experiments and methods performed in this study followed ethical guidelines for animal studies and were approved by the
Institutional Animal Care and Use Committee of Wenzhou Medical University, China




