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[bookmark: _Hlk69196086]Figure S1 GO categorization of differentially expressed genes based on jejunum mRNA-seq of NBW and IUGR newborn piglets.
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Figure S2 KOG annotation of putative proteins based on jejunum mRNA-seq of NBW and IUGR newborn piglets.
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Figure S3 KEGG pathways of differentially expressed genes based on jejunum mRNA-seq of NBW and IUGR newborn piglets.
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Figure S4 Analysis of network topology for several soft-thresholding powers. The figure reports two graphs: the left graph shows the scale-free fit index as a function of the soft thresholding power, and the right graph displays the mean connectivity as a function of the soft thresholding power.
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Figure S5 Clustering dendrogram of the genes to construct the gene network and identify modules. The figure shows the cluster dendrogram of 18,803 probes considered for this analysis. Each branch in the figure represents one gene, and every color below represents one co-expression module
[image: ]


Figure S6 GO categorization of genes involved in the module-yellow analyzed by WGCNA.
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Figure S7 KEGG pathways of genes involved in the module-yellow analyzed by WGCNA.
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Table S1. Composition and nutrient level of the diet (as-fed basis)
	Items 1
	Contents
	Items 1
	Contents

	Ingredients, %
	
	SID lysine
	1.34

	Maize
	62.78
	SID methionine
	0.40

	Soybean meal
	15.00
	SID methionine + cystine
	0.72

	Fermented soybean meal
	7.00
	SID threonine
	0.80

	Extruded soybean
	7.00
	SID tryptophan
	0.35

	Soy protein isolate
	1.30
	SID histidine
	0.65

	Soybean oil
	2.00
	SID isoleucine
	0.70

	CaHPO4
	1.80
	SID valine
	1.04

	Limestone
	0.80
	Total calcium
	0.82

	Salt
	0.35
	Available phosphorus
	0.43

	L-lysine HCl, 78%
	0.52
	Analyzed nutrient levels
	

	L-methionine
	0.13
	Crude protein
	20.45

	L-threonine
	0.15
	Total lysine
	1.53

	L-isoleucine
	0.10
	Total methionine
	0.45

	L-tryptophan
	0.01
	Total methionine + cystine
	0.85

	L-histidine
	0.01
	Total threonine
	0.95

	Calcium propionate, 50%
	0.05
	Total tryptophan
	0.39

	Premix 2
	1.00
	Total histidine
	0.75

	Total
	100.00
	Total isoleucine
	0.80

	Calculated nutrient levels
	
	Total valine
	1.20

	Digestible energy, Mcal/kg
	3.47
	Total calcium
	0.81

	Metabolizable energy, Mcal/kg
	3.30
	Total phosphorus
	0.66

	Crude protein
	20.38
	
	


1 SID standard ileal digestible.
2 Provide the following per kg complete diet: Vitamin A, 8,000 IU; Vitamin D3, 3,000 IU; Vitamin E, 20 IU; Vitamin K3, 3 mg; Vitamin B1, 2 mg; Vitamin B2, 5 mg; Vitamin B6, 7 mg; Vitamin B12, 0.02 mg; Niacin, 30 mg; Pantothenic acid, 15 mg; Folic acid, 0.3 mg; Biotin, 0.08 mg; Choline chloride, 500 mg; Fe (from ferrous sulfate), 110 mg; Cu (from copper sulfate) 7 mg; Mn (from manganese sulfate), 5 mg; Zn (from zinc sulfate), 110 mg; I (from calcium iodate), 0.3 mg; Se (from sodium selenite), 0.3 mg.


Table S2. Primer sequences used for Real-time PCR assay
	Gene1
	Primer sequence2
	Genbank ID3
	Gene1
	Primer sequence2
	Genbank ID3

	β-actin
	GTTCGAGACCTTCAACACGC
	XM_003357928.3
	MCAD
	AAACCAGACCTTCGGTAGCA
	NM_214039.1

	
	CCATGACAATGCCAGTGGTG
	
	
	GTATTTCGGCGACCAGAATC
	

	Nrf2
	GACAAACCGCCTCAACTCAG
	NM_001114671.1
	SDH
	ATGGAAAACGGGGAGTGTCG
	CX063991.1

	
	GTCTCCACGTCGTAGCGTTC
	
	
	TTCCGGTAGCGACAACAGTG
	

	HO1
	ACACTGGGCTGGAGAGATCA
	NM_001138825.2
	UCP2
	CGTGGTAAAGGTCCGGTTC
	NM_214289.1

	
	AGAGTAGCGTATGTGGTGCC
	
	
	AGGAGCGTGTCCTTGATGAG
	

	Cu/ZnSOD
	AGGGAGAGAAGACAGTGTTAGT
	NM_001190422.1
	COX2
	GAGACAGCATAAACTGCGCC
	NM_214321.1

	
	GTACACAGTGGCCACACCAT
	
	
	AGTGTCTTTGGCTGTCGGAG
	

	GSH-Px
	CTTATGGTGGGGTAGGGGGA
	XM_003463071.2
	CS
	CCACAGTGACCATGAAGGTG
	NM_214276.1

	
	GGCTGGGTAGGAGATTGCAG
	
	
	AACCCGTCCTGAGTTGAGTG
	

	MnSOD
	GGCGCCATCAAGTTCAACAG
	NM_001281206.1
	COX1
	GCAGTTGCCAGATGCTGAAC
	XM_001926129.5

	
	TGAGCCTTTTGGGGGTTCAC
	
	
	TGGGTGAAGTGTTGGGCAAA
	

	γ-GCLc
	CCCTTGTGGTACCTCTGCAT
	XM_013977739.1
	Cyt C
	TCGGAGTCACCAGTGCTAGA
	XM_003127002.3

	
	TGGGTTTGTCCTTTCCCCCT
	
	
	GGAACATTGAGGCCTACGGA
	

	γ-GCLm
	AAGGGAAGTGGAGTCATGCG
	XM_001926378.3
	ERRα
	GGTGGGCGACAGAAGTACAA
	NM_001170521.1

	
	AAGGCTAGCTTCTTCGAGGG
	
	
	ACCACAATCTCTCGGTCGAA
	

	Trx2
	GGACCGAATCTGAGCCAAGT
	NM_123358.4
	MHCI
	GAAGCCTTCTGGACACCTTCA
	AF013960.1

	
	GCACCATGAGGCCGAGAAAT
	
	
	CCAGAACCAGGCCAACAGT
	

	Trx-R2
	GATACCCCACGCACATCGAA
	NM_001282512.1
	mtTFA
	TATAGGGCAGACTGGCAGGT
	NM_001130211.1

	
	CCCGACCACCAACGTTTTTC
	
	
	TGGACCATCCTTAGCTTCCT
	

	Prx3
	CAATGTCGACCGCAAGAACG
	NM_079663.3
	Ndufa2
	TGCTAAGTGGCAAAGCCTGA
	XM_003124046.3

	
	GTCAATGATGAAGGTGCCGC
	
	
	GAACAAAACATCCGGAGGCG
	

	Sirt1
	GGTGGTTCCTCGATGTCCTA
	NM_001145750.1
	NRF1
	TTGCAGAGGTGCAATCAAATGG
	XM_013985624.1

	
	GGTGAGGCAAAGGTTCCCTA
	
	
	TCCAAAATCCGCTGCCTTTC
	

	PGC1α
	GGGGCCCATGGGAATCATC
	XM_013992150.1
	UCP1
	AAGCAAGGAGCATTCCTGGG
	XM_013978885.1

	
	AACTGCTGTTGTTTGGGCCT
	
	
	CTGCCCTGTGGGTAACCATT
	

	OCLN
	CCTCCTCCCCTTTCGGACTA
	NM_001163647
	POLG1
	AGCAGAAGCCCCAAAGTTCC
	XM_001927064.4

	
	TAGACCCCTAGCCTGGGAAC
	
	
	AGCATGACCTCTCTCCCTTCT
	

	CLDN2
	ATCAAGCAAGGGCAGAAACG
	XM_021079578
	POLG2
	AGCCCCAAAGTTCCCATTAACT
	XM_013997017.1

	
	GGATGCGATTGGTGGGTTTG
	
	
	ACCTCTCTCCCTTCTAGGGT
	

	CLDN3
	TGTCCGTCTATCCGTCCGTC
	NM_001160075
	SSBP1
	CATACCAAATGGGCGATGTC
	XM_013985577.1

	
	ATCCGCGCTGTGATAATGCT
	
	
	TTGTGGTTGCTTGTCGTCTC
	

	ZO1
	CTGCCAAGTGAAACTGCACA
	AJ318101
	Mfn2
	TAGTAGGGTCGAACACGCTG
	XM_021095371

	
	GACAGAGAACGTGTCAACGC
	
	
	GATGCCCCTCACTTTGGACA
	

	ATP8
	CGATGGTGCAGCCGCTATTA
	NC_012920.1
	Drp1
	AAGAGGAGTCGCATGTGTCG
	XM_001928848

	
	AGATGTGGCGGGTTTTAGGG
	
	
	TGCAATCATGCCCACCAGAT
	

	MCD
	ACAGATGTGAGGCTCTGTGC
	FJ263687
	Fis1
	AGTAGTGAGGATTGCGAGGC
	XM_021086263

	
	CTCATGTCTGGATCTCCGGC
	
	
	TACTTGCTTCGCACCAGACA
	


1 Nrf2, nuclear factor erythroid 2-related factor 2; HO1, heme oxygenase 1; Cu/ZnSOD, copper and zinc superoxide dismutase; GSH-Px, glutathione peroxidase; MnSOD, manganese superoxide dismutase; γ-GCLc, γ-glutamylcysteine ligase c; γ-GCLm, γ-glutamylcysteine ligase m; Trx2, thioredoxin 2; Trx-R2, thioredoxin reductase 2; Prx3, peroxiredoxin 3; Sirt1, sirtuin 1; PGC1α, peroxisome proliferator-activated receptorγcoactivator-1α; OCLN, occluding; CLDN2, cloudin2; CLDN3, cloudin3; ZO1, zonula occludens-1; ATP8, Mitochondrially Encoded ATP Synthase Membrane Subunit 8; MCD, lipid oxidation enzymes malonyl-CoA decarboxylase; MCAD, medium-chain acyl-CoA dehydrogenase; SDH, mitochondrial proteins succinate dehydrogenase; UCP2, uncoupling protein 2; COX2, cyclooxygenase 2; CS, citrate synthase; COX1, cyclooxygenase 1; Cyt C, Cytochrome C; ERRα, estrogen-related receptor a; MHC1, major histocompatibility complex I; mtTFA, mitochondrial transcription factor A; Ndufa2, NADH dehydrogenase (ubiquinone) iron-sulfur protein 2; NRF1, nuclear respiratory factor 1; UCP1, uncoupling protein 1; POLG1, γ DNA polymerases catalytic subunit; POLG2, γ DNA polymerases accessory subunit; SSBP1, single-strand DNA binding protein 1; Drp1, dynamin-related protein 1; Fis1, mitochondrial fission 1; Mfn2, mitochondrial mitofusin2.
2 Shown as forward primer followed by reverse primer.
3 GenBank Accession Number.


[bookmark: OLE_LINK77][bookmark: OLE_LINK78][bookmark: OLE_LINK76]Table S3. Summary of sequence data generated for jejunum of NBW and IUGR newborn piglet transcriptome and quality filtering 1
	
	
	NBW
	
	
	IUGR
	

	
	NBW1
	NBW2
	NBW3
	IUGR1
	IUGR2
	IUGR3

	Raw Data
	51,544,016
	48,061,498
	48,933,466
	43,420,728
	46,891,844
	47,717,150

	Valid Data
	49,615,090
	46,515,205
	47,332,144
	41,827,161
	45,285,292
	45,635,378

	Valid
	96.26%
	96.78%
	96.73%
	96.33%
	96.57%
	95.64%

	Q20
	98.70%
	98.77%
	98.71%
	98.77%
	98.76%
	98.59%

	Q30
	96.04%
	96.17%
	95.99%
	96.25%
	96.12%
	95.91%

	GC
	51.86%
	51.13%
	51.83%
	51.30%
	51.96%
	53.70%


1 Normal birth weight (NBW), intrauterine growth retardation (IUGR).


Table S4. Blast analysis of non-redundant unigenes against public databases based on jejunum mRNA-seq of NBW and IUGR newborn piglets
	
	
	Databases

	
	Total count
	Swiss-Prot
	Nr
	Pfam
	KEGG
	KOG
	GO

	Gene_count
	19.935
	12.630
	18.172
	16.602
	6.314
	10.976
	7.487

	Gene_count (% of Total)
	100%
	63.36%
	91.16%
	83.28%
	31.67%
	55.06%
	37.56%




Table S5. List of the genes up-regulated or down-regulated based on jejunum mRNA-seq of NBW and IUGR newborn piglets 1
	Gene ID
	Gene symbol
	up/down
	NBW (Mean)
	IUGR (Mean)
	P-value
	log2fold_change

	ENSSSCG00000018080
	ATP8
	down
	9375.63
	1262.50
	1.49E-09
	-1.94

	ENSSSCG00000025784
	CDH4
	down
	0.97
	0.28
	2.02E-05
	-1.23

	ENSSSCG00000002476
	SERPINA1
	up
	1.01
	5.80
	2.15E-05
	1.50

	ENSSSCG00000018065
	ND1
	down
	2312.29
	709.90
	3.31E-05
	-1.20

	ENSSSCG00000030408
	DDX58
	down
	3.80
	0.36
	6.22E-05
	-1.42

	ENSSSCG00000014959
	PIWIL4
	down
	0.65
	0.11
	6.26E-05
	-1.41

	ENSSSCG00000038610
	INHBB
	down
	2.12
	0.57
	6.37E-05
	-1.23

	ENSSSCG00000014833
	UCP2
	down
	22.00
	6.63
	6.54E-05
	-1.17

	ENSSSCG00000005352
	FRMPD1
	down
	1.23
	0.26
	1.67E-04
	-1.28

	ENSSSCG00000040461
	CDKN1C
	up
	60.29
	159.45
	1.98E-04
	1.18

	ENSSSCG00000017605
	MMD
	up
	5.77
	17.71
	1.99E-04
	1.17

	ENSSSCG00000040729
	C11orf86
	up
	90.14
	271.42
	2.09E-04
	1.23

	ENSSSCG00000020986
	CAPN13
	up
	0.18
	0.63
	3.01E-04
	1.24

	ENSSSCG00000010554
	SCD
	down
	4.90
	1.63
	3.35E-04
	-1.06

	ENSSSCG00000031707
	CTDSP2
	down
	45.75
	5.48
	4.16E-04
	-1.25

	ENSSSCG00000001473
	COL11A2
	up
	0.39
	1.94
	6.06E-04
	1.22

	ENSSSCG00000022569
	GRIA1
	down
	1.10
	0.39
	6.19E-04
	-1.02

	ENSSSCG00000044078
	ING4
	up
	3.17
	6.81
	6.47E-04
	1.04

	ENSSSCG00000003640
	GRIK3
	down
	0.43
	0.10
	6.61E-04
	-1.16

	ENSSSCG00000038190
	MPST
	down
	1.54
	0.30
	7.70E-04
	-1.18

	ENSSSCG00000000551
	ARNTL2
	down
	0.52
	0.09
	9.66E-04
	-1.17

	ENSSSCG00000000517
	CAPS2
	down
	0.29
	0.05
	9.86E-04
	-1.16

	ENSSSCG00000025578
	ALDH1A2
	down
	4.88
	1.04
	1.00E-03
	-1.15

	ENSSSCG00000030680
	TCF7
	down
	3.86
	0.81
	1.14E-03
	-1.15

	ENSSSCG00000010660
	PNLIPRP2
	up
	7.18
	22.91
	1.40E-03
	1.12

	ENSSSCG00000017717
	UNC45B
	down
	0.41
	0.12
	1.46E-03
	-1.04

	ENSSSCG00000013742
	NFIX
	down
	5.03
	2.01
	1.47E-03
	-1.05

	ENSSSCG00000014626
	HPX
	up
	4.18
	12.65
	1.47E-03
	1.10

	ENSSSCG00000009101
	PRDM5
	down
	1.66
	0.47
	1.56E-03
	-1.04

	ENSSSCG00000004799
	ZNF770
	up
	0.55
	4.68
	1.75E-03
	1.07

	ENSSSCG00000008311
	CYP26B1
	down
	2.25
	0.66
	1.94E-03
	-1.04

	ENSSSCG00000037605
	BRI3
	up
	73.82
	172.08
	2.17E-03
	1.01

	ENSSSCG00000017750
	EVI2B
	down
	2.08
	0.60
	2.33E-03
	-1.02

	ENSSSCG00000050940
	TOMM6
	up
	0.56
	1.88
	2.60E-03
	1.07

	ENSSSCG00000006957
	RHPN1
	up
	17.25
	45.96
	3.63E-03
	1.01

	ENSSSCG00000007034
	PSD3
	down
	2.50
	0.77
	3.78E-03
	-1.01

	ENSSSCG00000027654
	NETO1
	down
	0.49
	0.13
	4.09E-03
	-1.00

	ENSSSCG00000006169
	ZFHX4
	down
	0.19
	0.04
	4.38E-03
	-1.01

	ENSSSCG00000014315
	LECT2
	up
	4.46
	18.33
	4.77E-03
	1.00


1 Normal birth weight (NBW), intrauterine growth retardation (IUGR).


Table S6 Module-Trait association values analyzed by WGCNA 1
	Module
	P (NBW vs IUGR)
	r(NBW)
	r(IUGR)

	MEpurple
	0.2
	-0.61
	0.61

	MEturquoise
	0.4
	-0.42
	0.42

	MEblue
	0.3
	0.48
	-0.48

	MEbrown
	0.3
	0.49
	-0.49

	MEyellow
	0.05
	0.81
	-0.81

	MEtan
	0.5
	-0.36
	0.36

	MEblack
	0.3
	0.51
	-0.51

	MEgreenyellow
	0.6
	0.28
	-0.28

	MEred
	0.9
	-0.083
	0.083


1 Normal birth weight (NBW), intrauterine growth retardation (IUGR).


Table S7 List of the genes involved in the module yellow analyzed by WGCNA
	Gene ID
	Gene symbol
	Module membership
	Gene significance

	ENSSSCG00000018080
	ATP8
	0.817161615
	0.990027065

	ENSSSCG00000040729
	C11orf86
	0.906323608
	0.787567015

	ENSSSCG00000040461
	CDKN1C
	0.943592723
	0.834466514

	ENSSSCG00000030408
	DDX58
	0.884964095
	0.697928513

	ENSSSCG00000014626
	HPX
	0.814484675
	0.891152834

	ENSSSCG00000038610
	INHBB
	0.824327157
	0.889146303

	ENSSSCG00000014315
	LECT2
	0.836160436
	0.845008721

	ENSSSCG00000018065
	ND1
	0.842865383
	0.940677892

	ENSSSCG00000013742
	NFIX
	0.969385242
	0.871170459

	ENSSSCG00000009101
	PRDM5
	0.863763097
	0.751156866

	ENSSSCG00000007034
	PSD3
	0.907836479
	0.929324625

	ENSSSCG00000010554
	SCD
	0.970296037
	0.833127722

	ENSSSCG00000004799
	ZNF770
	0.753625748
	0.969048486
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