








Data exclusions  Data was not excluded, unless suggested via statistical testing (GraphPad, Identification of Outliers, ROUT method, Q=1%).

Replication Three or more independent biological replicates were performed for all experiments, and all attempts at replication were successful, yielding
consistent and reproducible results.

Randomization | Mice were randomly allocated into different experiment groups. For human RNA-seq data, randomisation was not relevant due to the study
design where human left ventricular tissues from distinct time windows were used on availability.

Blinding Blinding was implemented for the individuals analyzing the data, including those calculating infarct size and measuring serum troponin | levels,
to ensure unbiased data interpretation. However, blinding the surgeons performing the surgeries was logistically challenging due to the
nature of the procedures. Despite this, the surgeries were carried out by experienced surgeons, ensuring consistency. To confirm the
similarity of conditions, we calculated the AAR/LV, which showed comparable values across ZT and treatment/vehicle groups. This suggests
that any differences observed in the study are likely due to experimental conditions rather than variations in the surgical procedure. All
ultrasound imaging acquisitions and subsequent offline measurements were conducted by a single investigator who was blinded to the
grouping of the animals.
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Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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Antibodies

Antibodies used Rabbit polyclonal anti-HIF1A (Novus Biologicals, Cat # NB100-479); Mouse monoclonal anti-HIF1A (Novus Biologicals, Cat #
NB100-105, H1lalpha67); Rabbit monoclonal anti-HIF1A (Bethyl Laboratories, Cat # 700-001, BL-124-3F7); Rabbit polyclonal anti-
HIF2A (Novus Biologicals, Cat # NB100-122); Mouse monoclonal anti-HIF2A (Novus Biologicals, Cat # NB100-132, ep190b); Rabbit
monoclonal anti-HIF2A (Bethyl Laboratories, Cat # 700-003, BL-95-1A2); Rabbit monoclonal anti-HIF1B (Cell Signaling Technology, Cat
#5537, D28F3); Rabbit monoclonal anti-BMAL1 (Cell Signaling Technology, Cat # 14020, D2L7G); Rabbit polyclonal anti-BMAL1
(Abcam, Cat # ab3350); Rabbit monoclonal anti-CLOCK (Cell Signaling Technology, Cat # 5157, D45B10); Rabbit polyclonal anti-RORa
(Abcam, Cat # ab60134); Mouse monoclonal anti-AREG (Santa Cruz Biotechnology, Cat # sc-74501, G-4); Rabbit polyclonal anti-
caspase-3 (Cell Signaling Technology, Cat # 9662); Rabbit polyclonal anti-cleaved caspase-3 (Cell Signaling Technology, Cat # 9661);
Rabbit polyclonal anti-Bax (Cell Signaling Technology, Cat # 2772); Mouse monoclonal anti-FLAG (Sigma-Aldrich, Cat # F1804, M2);
Rabbit monoclonal anti-Lamin B1 (Cell Signaling Technology, Cat # 12586, D4Q4Z); Rabbit polyclonal anti-TBP (Cell Signaling
Technology, Cat # 8515); Mouse monoclonal anti-Lamin A/C (Cell Signaling Technology; Cat # 4777, 4C11); Mouse monoclonal anti-
Ubiquitin (Santa Cruz, Cat # 8017, P4D1); Rabbit polyclonal anti-a-tubulin (Cell Signaling Technology, Cat # 2144); Mouse monoclonal
anti-B-actin (Santa Cruz, Cat # 47778); Rabbit monoclonal 1gG (Abcam, Cat # ab172730, EPR25A); Mouse monoclonal 1gG (Cell
Signaling Technology, Cat # 5415, G3A1); Rabbit polyclonal anti-a-sarcomeric (Abcam, Cat # ab137346); Rabbit monoclonal anti-
vimentin (Cell Signaling Technology, Cat # 5741); Rabbit monoclonal anti-a-smooth muscle actin (Cell Signaling Technology, Cat #
19245, D4KIN); Alexa Fluor 488 conjugated WGA (ThermoFisher Scientific, Cat # W11261); Mouse monoclonal anti-His
(ThermoFisher Scientific, Cat # MA1-21315, HIS.H8); Mouse monoclonal anti-GST (Genscript, Cat # AO0865, 2F10B9); Alexa Fluor®
488-AffiniPure Goat Anti-Mouse IgG (H+L) (Jackson Immuno Research Laboratories, Cat # 115-545-062); Alexa Fluor® 594 AffiniPure
Goat Anti-Rabbit 1gG (H+L) (Jackson Immuno Research Laboratories, Cat # 115-585-144).

Validation All antibodies used in this study were commercially developed and validated by the companies.

Rabbit polyclonal anti-HIF1A (Novus Biologicals, Cat # NB100-479), https://www.novusbio.com/products/hif-1-alpha-
antibody_nb100-4797?srsltid=AfmBOooHqEXEKyTWCCQalnJWu9oUfB2PkwljB_jAvGq314yxI5I5KQm-

Mouse monoclonal anti-HIF1A (Novus Biologicals, Cat # NB100-105, Hlalpha67), https://www.novusbio.com/products/hif-1-alpha-
antibody-h1lalpha67_nb100-105?srsltid=AfmBO009yujYZTK6W_vPivKCFsVSsliuyWTaqlZsHIslahj333D7weNJG

Rabbit monoclonal anti-HIF1A (Bethyl Laboratories, Cat # 700-001, BL-124-3F7), https://www.fortislife.com/products/primary-
antibodies/rabbit-anti-hif1l-alpha-recombinant-monoclonal-antibody-bl-124-3f7/BETHYL-A700-001

Rabbit polyclonal anti-HIF2A (Novus Biologicals, Cat # NB100-122), https://www.novusbio.com/products/hif-2-alpha-epasl-
antibody_nb100-1227?srsltid=AfmBOorJWrM2PUWCRCZ2QICHB1yFlhcog9l19a_c8Zc7KWXCuOPsJFnJjZ

Mouse monoclonal anti-HIF2A (Novus Biologicals, Cat # NB100-132, ep190b),
https://www.novusbio.com/products/hif-2-alpha-epasl-antibody-ep190b_nb100-1327?srsltid=AfmBOogJ-
r429Csf8bfly50Zmx9LTNViLGyfY-TULKRBSJESUAIIRPA1

Rabbit monoclonal anti-HIF2A (Bethyl Laboratories, Cat # 700-003, BL-95-1A2), https://www.fortislife.com/products/primary-




antibodies/rabbit-anti-hif2-alpha-recombinant-monoclonal-antibody-bl-95-1a2/BETHYL-A700-003

Rabbit monoclonal anti-HIF1B (Cell Signaling Technology, Cat # 5537, D28F3), https://www.cellsignal.com/products/primary-
antibodies/hif-1b-arnt-d28f3-xp-rabbit-mab/5537?srsltid=AfmBOopRYtRtwa6pVhjKJAIVeVbj8R8JStwQc93anKZFZxDdXalgemtd
Rabbit monoclonal anti-BMALL (Cell Signaling Technology, Cat # 14020, D2L7G), https://www.cellsignal.com/products/primary-
antibodies/bmall-d2|7g-rabbit-mab/140207?srsltid=AfmBOop34mdRT3kuyDYaOW47b-861ulvVsdAwZithAj1HxbCpX61LMGz

Rabbit polyclonal anti-BMAL1 (Abcam, Cat # ab3350), https://www.abcam.com/en-us/products/primary-antibodies/bmall-antibody-
ab33507srsltid=AfmBOorZMUnwYGCXPUx437nH7pdiAdE6ssweKU4tNH6g1)so86QFCil

Rabbit monoclonal anti-CLOCK (Cell Signaling Technology, Cat # 5157, D45B10), https://www.cellsignal.com/products/primary-
antibodies/clock-d45b10-rabbit-mab/5157?srsltid=AfmBOor)26Z8ugzmdRLskxwJi8NpMrMuaC-khB58nSJtBQYiZoE4F7q_

Rabbit polyclonal anti-RORa (Abcam, Cat # ab60134), https://www.abcam.com/en-us/products/primary-antibodies/ror-alpha-rora-
antibody-ab70061?srsltid=AfmBOopFb8ARN2A4fXQBQyp2NR3RNF7UXzvVvK6hzIVroD1Lih287w84

Mouse monoclonal anti-AREG (Santa Cruz Biotechnology, Cat # sc-74501, G-4), https://www.scbt.com/p/amphiregulin-antibody-g-4?
srsltid=AfmBOorr0SIg00pu59cc8TpfYuBDRF6821ZrU-if 7pXiWWy1T8XQXumX

Rabbit polyclonal anti-caspase-3 (Cell Signaling Technology, Cat # 9662), https://www.cellsignal.com/products/primary-antibodies/
caspase-3-antibody/9662 ?srsltid=AfmBOorycucfVz0gKsfympZ091CCwQ2z80k9RvzofSuj5070U0t0bY_p

Rabbit polyclonal anti-cleaved caspase-3 (Cell Signaling Technology, Cat # 9661), https://www.cellsignal.com/products/primary-
antibodies/cleaved-caspase-3-asp175-antibody/9661?srsltid=AfmBOooCjnHunxcYG9tsBTy8cOcTSL5BEN6biaszMIIDRISUTFLASSY]
Rabbit polyclonal anti-Bax (Cell Signaling Technology, Cat # 2772), https://www.cellsignal.com/products/primary-antibodies/bax-
antibody/27727?srsltid=AfmBOoov5fxcHDm4_xIFchabMzovgSPEMO4PsYm_GZjzmlyTzSKinbnY

Mouse monoclonal anti-FLAG (Sigma-Aldrich, Cat # F1804, M2), https://www.sigmaaldrich.com/US/en/search/f1804?
focus=products&page=1&perpage=308&sort=relevance&term=f1804&type=product

Rabbit monoclonal anti-Lamin B1 (Cell Signaling Technology, Cat # 12586, D4Q47Z), https://www.cellsignal.com/products/primary-
antibodies/lamin-b1-d4g4z-rabbit-mab/125867?srsltid=AfmBOogMtO5sYN9sCsrOMCKTOHrX6vgMPz3Ixanstm3VtdNlih-lzmpj

Rabbit polyclonal anti-TBP (Cell Signaling Technology, Cat # 8515), https://www.cellsignal.com/products/primary-antibodies/tbp-
antibody/85157?srsltid=AfmBOopSsqZ9n_vERABJOF6A8IZQP8R-4jS71URgSk8dKv_ysfo08Sn5

Mouse monoclonal anti-Lamin A/C (Cell Signaling Technology; Cat # 4777, 4C11), https://www.cellsignal.com/products/primary-
antibodies/lamin-a-c-4c11-mouse-mab/4777?srsltid=AfmBOorONNyu-u2TgKCM236s700ISVZ_MJUHg8jZRLgSeN6AwWmIZpVe7
Mouse monoclonal anti-Ubiquitin (Santa Cruz, Cat # 8017, P4D1), https://www.scbt.com/p/ubiquitin-antibody-p4d1?
srsltid=AfmBOogmotBs1SIKUZAkozvSvon8CkslgKtXwiiDaOrLE8aEMcS927tL

Rabbit polyclonal anti-a-tubulin (Cell Signaling Technology, Cat # 2144), https://www.cellsignal.com/products/primary-antibodies/a-
tubulin-antibody/21447?srsltid=AfmBOopiz8P5aWfUQ_XJISwUaDht7MoJxqKKAAd-wuP4FgrXNDjNj6hF

Mouse monoclonal anti-B-actin (Santa Cruz, Cat # 47778, C4), https://www.scbt.com/p/beta-actin-antibody-c4?
gad_source=1&gclid=CjwKCAiAh6y9BhBREiwApBLHCOI9SZdsMOAe 7fWAL_r7hlGymN70Jjk0sOZcxW7WPFwUx91gbFfPXBoCgmIQAVD_
BwE

Rabbit monoclonal IgG (Abcam, Cat # ab172730, EPR25A), https://www.abcam.com/en-us/products/primary-antibodies/rabbit-igg-
monoclonal-epr25a-isotype-control-ab1727307?srsltid=AfmBOogslItYqjtHZI1qusyj-h2rbbibvAiO4POWXAPjPgBYAANaXy9U

Mouse monoclonal IgG (Cell Signaling Technology, Cat # 5415, G3A1), https://www.cellsignal.com/products/primary-antibodies/
mouse-g3al-mab-iggl-isotype-control/5415?srsltid=AfmBOorgNigUFdCUrrsnFWp7e)zwOMxTCO2n7aYdRYcdImICaOgPa7SK
Rabbit polyclonal anti-a-sarcomeric (Abcam, Cat # ab137346), https://www.abcam.com/en-us/products/primary-antibodies/
sarcomeric-alpha-actinin-antibody-ab137346?srsltid=AfmBOorYs2)75JIRMOZEJg014_CeWzUnD2Fop9k5qqwiHjglalMcK526

Rabbit monoclonal anti-vimentin (Cell Signaling Technology, Cat # 5741, D21H3), https://www.cellsignal.com/products/primary-
antibodies/vimentin-d21h3-xp-rabbit-mab/5741?srsltid=AfmBOorKgUai3G5yCBIHW_rHz6VW31ME-IO3PI7WTMZynWvhdNdJLrft
Rabbit monoclonal anti-a-smooth muscle actin (Cell Signaling Technology, Cat # 19245, D4K9N), https://www.cellsignal.com/
products/primary-antibodies/a-smooth-muscle-actin-d4k9n-xp-rabbit-mab/19245?
srsltid=AfmBOormmxyF7FzJAuwkmZDyzgbAfRuc85eMHxIFpJBuSnolL1ViB1zOf

Alexa Fluor 488 conjugated WGA (ThermoFisher Scientific, Cat # W11261), https://www.thermofisher.com/order/catalog/product/
W11261

Mouse monoclonal anti-His (ThermoFisher Scientific, Cat # MA1-21315, HIS.H8), https://www.thermofisher.com/antibody/
product/6x-His-Tag-Antibody-clone-HIS-H8-Monoclonal/MA1-21315

Mouse monoclonal anti-GST (Genscript, Cat # AO0865, 2F10B9), https://www.genscript.com/antibody/A00865-
THE_GST_Antibody_mAb_Mouse.html

Alexa Fluor® 488-AffiniPure Goat Anti-Mouse IgG (H+L) (Jackson Immuno Research Laboratories, Cat # 115-545-062), https://
www.jacksonimmuno.com/catalog/products/115-545-062

Alexa Fluor® 594 AffiniPure Goat Anti-Rabbit IgG (H+L) (Jackson Immuno Research Laboratories, Cat # 115-585-144), https://
www.jacksonimmuno.com/catalog/products/111-585-144
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Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s) HEK293 (ATCC, Cat # CRL-157), https://www.atcc.org/products/crl-1573
human primary cardiomyocytes (ScienCell Research Laboratories,Cat # 6200, Lot# 29258), https://sciencellonline.com/en/
human-cardiac-myocytes/?srsltid=AfmBOogK1dnnLdKdk5rwwknXusOWHwIVWbMxtBUzr65qx2zZ3DeyhWHk

Authentication All cell lines and primary cells used in the study were authenticated by STR profiling, as performed by the manufacturers.

Mycoplasma contamination The cell lines were tested for mycoplasma by the manufacturers and were subsequently tested monthly for potential
contamination. All mycoplasma contamination tests yielded negative results.

Commonly misidentified lines  None.
(See ICLAC register)




Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals To generate cardiac myocyte-specific deletion, Myosin Cre+ (STOCK AlcfTg[Myh6—cre/Esr1*]1Jmk/J, The Jackson Laboratory,
RRID:IMSR_JAX:005650), Hif1aloxP/loxP (B6.129-Hiflatm3Rsjo/J, The Jackson Laboratory, RRID:IMSR_JAX:007561), Hif2aloxP/loxP
(STOCK Epas1tm1Mcs/J, The Jackson Laboratory, RRID:IMSR_JAX:008407), LSL-Hif2dPA (STOCK Gt(ROSA)26Sortm4(HIF2A*)Kael/J,
Jackson Laboratory, RRID: IMSR_JAX:009674), and BmallloxP/loxP (B6.12954(Cg)-Bmalltm1Weit/J, The Jackson Laboratory,
RRID:IMSR_JAX:007668) mice, aged 8 weeks, were purchased from The Jackson Laboratory (Bar Harbor, ME) and crossbred. For the
induction of Cre-recombinase activity, mice received an i.p. injection of tamoxifen at a dosage of 1 mg/day for five consecutive days.
A recovery period of seven days was allowed following the final tamoxifen dose before proceeding with further experimental
procedures. In these experiments, Myosin Cre+ mice served as controls. Additionally, Areg—/- mice (B6;129-Aregtm1Dle/Mmnc,
MMRRC, MMRRC_011533-UNC). aged 8 weeks, were purchased from Mutant Mouse Resources & Research Centers (Chapel Hill,
NC). To circumvent lactation difficulties observed in younger females, Areg-/- mice were bred using a heterozygous (Areg+/-)
strategy. Control mice for these experiments were C57BL/6J (The Jackson Laboratory, 000664), aged 8 weeks, chosen for their same
genetic background as the Areg—/- mice. Genotyping for all mouse strains was conducted by GeneTyper Inc. (NY, USA). Animal care
was performed according to the guide for the care and use of laboratory animals of the National Institutes of Health. All experimental
procedures were approved by the UTHealth Institutional Animal Care and Use Committee. The sample size was estimated based on
published literature on previous murine models of myocardial ischemia and reperfusion injury. All mice were housed in a standard 12
h light:12 h darkness (L/D) photoperiod at 22°C with ad libitum access to a standard chow diet, and maintained at a humidity level of
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40-60%.
Wild animals None.
Reporting on sex To address sex as a biological variable, both male and female mice, aged 8 to 16 weeks, underwent myocardial ischemia and

reperfusion surgery. Our sex-specific analysis, which included assessments of infarct size, troponin levels, and cardiac function,
revealed no significant differences between sexes.

Field-collected samples  None.

Ethics oversight Animal Care and Use Committee (IACUC) for the University of Texas Health Science Center at Houston (UTHealth)

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Clinical data

Policy information about clinical studies
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration  NCT00281164

Study protocol https://clinicaltrials.gov/study/NCT01258231?term=NCT00281164&rank=1
Data collection Data collection was completed at Brigham and Women's Hospital. Patients are currently being recruited at UT Southwestern Medical
Center.
Outcomes NA
Plants
Seed stocks None.

Novel plant genotypes ~ None.

Authentication None.






