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Supplementary materials
	Table S1. Read count across data processing steps1

	Offspring ID
	Total reads
	Trimmed Reads
	Mapped reads
	Mapping rate (%)

	CNT-1
	608236300 
	607602212 
	315086620 
	51.9

	CNT-2
	607551936 
	606777722 
	326913392 
	53.9

	CNT-3
	601618190 
	601047378 
	322414412 
	53.6

	CNT-4
	607708210 
	607085908 
	312990976 
	51.6

	NR-1
	608743366 
	608169446 
	283016844 
	46.5

	NR-2
	617349662 
	616687774 
	324160666 
	52.6

	NR-3
	608590338 
	608168240 
	323664152 
	53.2

	NR-4
	607403888 
	606809512 
	317601246 
	52.3

	1Muscle samples were obtained from postnatal offspring cattle born to cows, fed either an adequate diet (control, CNT-1–4) or a restricted diet (NR; NR-1–4).

	
	


	Table S4. Gene Ontology terms associated with genes that tended to contain differentially methylated regions and enriched genes1

	Item
	ID
	GO term
	P-value
	Gene

	Gene with hypomethylated regions in NR offspring LM2
	
	
	

	
	GO:0030878
	thyroid gland development
	< 
	0.01 
	EDN1, SRF, MAPK3, FGF10, TGM2

	
	GO:0031032
	actomyosin structure organization
	< 
	0.01 
	ROCK1, EPB41L2, TRPM7, MYH11, CDC42BPB

	
	GO:0000086
	G2/M transition of mitotic cell cycle
	< 
	0.01 
	KDM8, CDK1, USH1C, UBE2A, FBXL6

	
	GO:0007585
	respiratory gaseous exchange by respiratory system
	< 
	0.01 
	SFTPB, EDN1, MAN2A1, MAN1A2

	
	GO:0007411
	axon guidance
	
	0.01 
	ENAH, VASP, NRP2, CXCL12, EPHA8, PAX6, SEMA4G, NEO1, KALRN

	
	GO:0071333
	cellular response to glucose stimulus
	
	0.01 
	ERN1, KCNB1, PRKACA, SLC39A14

	
	GO:0009617
	response to bacterium
	
	0.01 
	FABP4, CA3, REG4, B3GALT5, FKBP5, TMEM229B

	
	GO:0050804
	modulation of chemical synaptic transmission
	
	0.01 
	AKAP12, GRIA2, LRFN2, AKAP7, RTN4, MAPK3

	
	GO:0006915
	apoptotic process
	
	0.01 
	HRK, RTN3, LOC613401, ROCK1, EMP2, NHLH2, ALDH1A3, MARCKS, CDK1, FKBP8, XAF1, FGFR3, BCL2L14

	
	GO:0030162
	regulation of proteolysis
	
	0.01 
	TRAF3, RHOBTB3, RHOBTB1

	
	GO:0051260
	protein homooligomerization
	
	0.01 
	RS1, KCNB1, KCNMA1, PRND, TMEM70, TGM2, KCTD16

	
	GO:0030335
	positive regulation of cell migration
	
	0.01 
	CCL14, CEMIP, EDN1, CXCL12, CCL22, MMP7, DDRGK1, SEMA4G, RHOD

	
	GO:1902430
	negative regulation of amyloid-beta formation
	
	0.02 
	RTN3, ROCK1, RTN4

	
	GO:0007405
	neuroblast proliferation
	
	0.02 
	RACGAP1, ACSL6, PAX6, PROX1

	
	GO:0033120
	positive regulation of RNA splicing
	
	0.02 
	ERN1, HNRNPLL, ZPR1

	
	GO:0019229
	regulation of vasoconstriction
	
	0.02 
	EDN1, ATP1A2, ADRA1B

	
	GO:0007193
	adenylate cyclase-inhibiting G protein-coupled receptor signaling pathway
	
	0.02 
	AKAP12, EDN1, S1PR1, PRKACA

	
	GO:0007204
	positive regulation of cytosolic calcium ion concentration
	
	0.02 
	TRPC6, CHRNA9, CCR8, ADRA1B, GPR6, CCR4

	
	GO:0060326
	cell chemotaxis
	
	0.03 
	CXCL12, LOX, TPBG, CCR8, CCR4, LOC789175

	
	GO:0048538
	thymus development
	
	0.03 
	SIX4, SRF, MAPK3, FGF10

	
	GO:0046877
	regulation of saliva secretion
	
	0.03 
	OPRK1, FGF10

	
	GO:1902178
	fibroblast growth factor receptor apoptotic signaling pathway
	
	0.03 
	FGFR3, FGF10

	
	GO:0006366
	transcription by RNA polymerase II
	
	0.03 
	EDN1, SRF, NCAPG2, DDX21, PAX6, PROX1, NKX2-3

	
	GO:0060324
	face development
	
	0.04 
	ALDH1A3, SRF, MAPK3

	
	GO:0008284
	positive regulation of cell population proliferation
	
	0.04 
	TPD52, KITLG, FABP4, DDRGK1, REG4, LEPR, CHP2, S1PR1, EMP2, FGFR3, IL12RB2, FGF10

	
	GO:0042472
	inner ear morphogenesis
	
	0.04 
	ALDH1A3, SIX4, CHRNA9, USH1C

	
	GO:2001240
	negative regulation of extrinsic apoptotic signaling pathway in absence of ligand
	
	0.04 
	UNC5B, EYA2, FGF10

	
	GO:0006468
	protein phosphorylation
	
	0.05 
	ROCK1, EPHA8, LIMK2, PKMYT1, KALRN, MAPK13, ERN1, CDK1, TRPM7, PSKH2, PRKACA, FGFR3, MAPK3

	
	GO:0000915
	actomyosin contractile ring assembly
	
	0.05 
	ANLN, RACGAP1

	
	GO:0060298
	positive regulation of sarcomere organization
	
	0.05 
	EDN1, PROX1

	
	GO:1905552
	positive regulation of protein localization to endoplasmic reticulum
	
	0.05 
	DDRGK1, RTN4

	
	GO:0070384
	Harderian gland development
	
	0.05 
	ALDH1A3, FGF10

	
	GO:0051899
	membrane depolarization
	
	0.05 
	CHRNA3, CHRNA9, ATP1A2

	
	GO:0001935
	endothelial cell proliferation
	
	0.05 
	ERN1, COL8A2, FGF10

	
	GO:0030036
	actin cytoskeleton organization
	
	0.06 
	VASP, SPECC1, LOC511937, ROCK1, LIMK2, S1PR1, FGF10

	
	GO:0006509
	membrane protein ectodomain proteolysis
	
	0.06 
	MMP7, ERAP1, PSEN2

	
	GO:0018107
	peptidyl-threonine phosphorylation
	
	0.07 
	ROCK1, CDK1, CDC42BPB

	
	GO:0007566
	embryo implantation
	
	0.07 
	UBE2Q1, PRDM14, EMP2

	
	GO:0070459
	prolactin secretion
	
	0.07 
	LOC511937, UBE2Q1

	
	GO:0061551
	trigeminal ganglion development
	
	0.07 
	NRP2, SIX4

	
	GO:0043161
	proteasome-mediated ubiquitin-dependent protein catabolic process
	
	0.07 
	PPP2CB, PSMD6, FBXW7, TRIM2, RHOBTB3, KLHL23, UBE2A, DCAF11, RHOBTB1

	
	GO:0048675
	axon extension
	
	0.07 
	EDN1, SRF, RAPH1

	
	GO:0071787
	endoplasmic reticulum tubular network formation
	
	0.08 
	RTN3, RTN4

	
	GO:0010738
	regulation of protein kinase A signaling
	
	0.08 
	AKAP12, AKAP7

	
	GO:0140206
	dipeptide import across plasma membrane
	
	0.08 
	LOC506921, SLC15A1

	
	GO:0046856
	phosphatidylinositol dephosphorylation
	
	0.09 
	PIP4P2, INPP5E, MTMR7

	
	GO:0045739
	positive regulation of DNA repair
	
	0.10 
	EYA2, ACTR8, FGF10

	
	GO:0097192
	extrinsic apoptotic signaling pathway in absence of ligand
	
	0.10 
	KITLG, EYA2, FGF10

	
	GO:0006935
	chemotaxis
	
	0.10 
	CXCL12, FES, S1PR1, CCR8

	
	GO:0071372
	cellular response to follicle-stimulating hormone stimulus
	
	0.10 
	EDN1, EPHA8

	
	GO:0032808
	lacrimal gland development
	
	0.10 
	PAX6, FGF10

	
	GO:0010557
	positive regulation of macromolecule biosynthetic process
	
	0.10 
	HMGA1, ZFPM1

	
	GO:0046541
	saliva secretion
	
	0.10 
	KCNMA1, NKX2-3

	
	GO:0050953
	sensory perception of light stimulus
	
	0.10 
	WHRN, USH1C

	
	GO:0038160
	CXCL12-activated CXCR4 signaling pathway
	
	0.10 
	ENTREP1, CXCL12

	
	GO:0007399
	nervous system development
	
	0.10 
	CHRNA3, RBFOX3, ADNP2, PROX2, PAX6, SEMA4G, INA

	Gene with hypermethylated regions in NR offspring LM2
	
	
	

	
	GO:0008285
	negative regulation of cell population proliferation
	
	0.01 
	GJA1, APC, DLC1, NUP62, ZNF268, ST18, GSDME

	
	GO:0045732
	positive regulation of protein catabolic process
	
	0.01 
	GJA1, APC, RHBDD3, NEDD4

	
	GO:0002718
	regulation of cytokine production involved in immune response
	
	0.03 
	PKP3, ATG5

	
	GO:2000650
	negative regulation of sodium ion transmembrane transporter activity
	
	0.03 
	NEDD4, HECW2

	
	GO:0048513
	animal organ development
	
	0.04 
	TLX3, WNT3A, NRG1

	
	GO:0045995
	regulation of embryonic development
	
	0.04 
	LAMA5, WDR5, KAT14

	
	GO:0045087
	innate immune response
	
	0.05 
	ZAP70, NLRP9, NEDD4, C4BPA, KLRD1, MR1, TRIM44, ATG5

	
	GO:0030036
	actin cytoskeleton organization
	
	0.05 
	PDLIM1, PARVG, DLC1, PKP3, DOCK2

	
	GO:0030154
	cell differentiation
	
	0.06 
	ZAP70, EID1, NHSL1, ASZ1, RFX3, NRG1, TDRD7, FGF23, VAMP5

	
	GO:0001738
	morphogenesis of a polarized epithelium
	
	0.06 
	LAMA5, ACTBL2

	
	GO:0071260
	cellular response to mechanical stimulus
	
	0.06 
	MAP3K2, CD40, IRF1

	
	GO:0051603
	proteolysis involved in protein catabolic process
	
	0.07 
	PSMA6, CTSK, CTSB

	
	GO:1904781
	positive regulation of protein localization to centrosome
	
	0.07 
	APC, NUP62

	
	GO:0010972
	negative regulation of G2/M transition of mitotic cell cycle
	
	0.07 
	AVEN, PINX1

	
	GO:0045060
	negative thymic T cell selection
	
	0.08 
	DOCK2, ATG5

	
	GO:0007155
	cell adhesion
	
	0.08 
	COL28A1, CLDN10, LAMA5, PARVG, NCAN, CLDN17, THBS1

	
	GO:0030199
	collagen fibril organization
	
	0.08 
	COL28A1, ERO1A, COL14A1

	
	GO:0001501
	skeletal system development
	
	0.09 
	NCAN, WDR5, USP1

	
	GO:0045059
	positive thymic T cell selection
	
	0.09 
	ZAP70, DOCK2

	
	GO:0007186
	G protein-coupled receptor signaling pathway
	
	0.10 
	OR2Z11, OR2T26, OR2J3D, OR4F63B, OR7A53, OR4Q3, OR4F1C, OR6Z9, OR1Q1, PROKR2, OR5V1, OR5H13, P2RY4, OR1AF1, OR2M10, OR10AG63, OR8D2, OR8B69, OR4B1

	1Longissimus thoracis muscles (LM) were collected from 300-day-old offspring from cows provided with an adequate diet (120% of requirements) or a restricted diet (NR, 60% of requirements). 2Genes with an absolute methylation difference in 1–5-kb or promoter region > 20% and Q < 0.10 were subjected to enrichment analysis using DAVID 2021 (Knowledgebase v2023q4; Gene_Ontology, GOTERM_BP_FAT).

	
	

	
	


	Table S5. KEGG pathway terms associated with genes that tended to contain differentially methylated regions and enriched genes1

	Item
	ID
	KEGG pathway term
	P-value
	Gene

	Gene with hypomethylated regions in NR offspring LM2
	
	
	

	
	bta04360
	Axon guidance
	< 
	0.01 
	ENAH, TRPC6, CXCL12, ROCK1, UNC5B, EPHA8, FES, LIMK2, SEMA4G, NEO1, RHOD, MAPK3

	
	bta04270
	Vascular smooth muscle contraction
	< 
	0.01 
	PPP1R14A, EDN1, ROCK1, KCNMA1, PLA2G4A, MYH11, ADRA1B, PRKACA, MAPK3

	
	bta04061
	Viral protein interaction with cytokine and cytokine receptor
	
	0.01 
	CCL14, CXCL12, CCL22, CCR8, LTBR, CCR4, CCL27

	
	bta04062
	Chemokine signaling pathway
	
	0.02 
	CCL14, CXCL12, CCL22, ROCK1, CCR8, PRKACA, CCR4, CCL27, MAPK3

	
	bta03273
	Virion - Lassa virus and SFTS virus
	
	0.03 
	NRP2, CD209, MYH11

	
	bta05203
	Viral carcinogenesis
	
	0.03 
	TRAF3, SRF, RASA2, CDK1, CCR8, TRAF2, LTBR, PRKACA, CCR4, MAPK3

	
	bta04022
	cGMP-PKG signaling pathway
	
	0.04 
	VASP, TRPC6, ROCK1, SRF, KCNMA1, ATP1A2, ADRA1B, MAPK3

	
	bta05207
	Chemical carcinogenesis - receptor activation
	
	0.04 
	PAQR8, CHRNA3, GSTO1, CHRNA9, MGST2, AHR, PRKACA, MAPK3, FGF10

	
	bta04611
	Platelet activation
	
	0.07 
	VASP, ROCK1, PLA2G4A, PRKACA, MAPK13, MAPK3

	
	bta04071
	Sphingolipid signaling pathway
	
	0.07 
	PPP2CB, ROCK1, S1PR1, TRAF2, MAPK13, MAPK3

	
	bta04114
	Oocyte meiosis
	
	0.08 
	PPP2CB, CDK1, PKMYT1, PRKACA, MAPK13, MAPK3

	
	bta04914
	Progesterone-mediated oocyte maturation
	
	0.09 
	CDK1, PKMYT1, PRKACA, MAPK13, MAPK3

	
	bta04010
	MAPK signaling pathway
	
	0.09 
	KITLG, SRF, RASA2, PLA2G4A, TRAF2, PRKACA, FGFR3, MAPK13, MAPK3, FGF10

	
	bta04666
	Fc gamma R-mediated phagocytosis
	
	0.10 
	VASP, MARCKS, LIMK2, PLA2G4A, MAPK3

	Gene with hypermethylated regions in NR offspring LM2
	
	
	

	
	bta03272
	Virion - Hepatitis viruses
	
	0.02 
	CLDN10, CLDN17, LDLR, EGFR

	
	bta04934
	Cushing syndrome
	
	0.02 
	APC, WNT3A, CYP11A1, WDR5, LDLR, EGFR

	
	bta05219
	Bladder cancer
	
	0.07 
	DAPK2, THBS1, EGFR

	1Longissimus thoracis muscles (LM) were collected from 300-day-old offspring from cows provided with an adequate diet (120% of requirements) or a restricted diet (NR, 60% of requirements). 2Genes with an absolute methylation difference in 1–5-kb or promoter region > 20% and Q < 0.10 were subjected to enrichment analysis using DAVID 2021 (Knowledgebase v2023q4; KEGG PATHWAY).

	
	


[image: image1.png]



Supplementary Fig. S1. Mean quality score of the raw paired-end sequence reads assessed with FastQC (Version 0.11.7). The x-axis indicates the position of the base in sequence read, and the y-axis shows the quality scores. Scores ≥28 were classified as very good quality (green), 20≤ scores <28 as reasonable quality (orange), and scores <20 as poor quality (red; https://www.bioinformatics.babraham.ac.uk/projects/fastqc/).
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Supplementary Fig. S2. Distribution of CpG base coverage. Muscle samples were obtained from postnatal offspring cattle born to cows fed either an adequate control diet (CNT; CNT-1–4) or a restricted diet (NR; NR-1–4). The frequency was measured after sequence trimming (TrimGalore ver. 0.5.0) and read mapping (methylpy ver. 1.4.6) to the Bos taurus reference genome (ARS-UCD1.2/bosTau9).
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Supplementary Fig. S3. Distribution of CpG methylation ratio per base. Muscle samples were collected from postnatal offspring cattle whose dams were fed either an adequate control diet (CNT; CNT-1–4) or a restricted diet (NR; NR-1–4). 
