Supplementary Table 5: Biological pathways of neoantigens in low-risk patients.

	source
	term
	term ID
	p-value
	intersection genes

	GO:MF
	protein-containing complex binding
	GO:0044877
	0.000456
	POLE,LAMA5,SYNE1,IGF2R,PLEC,CFTR,APC,MYH9,PTPRF,AUTS2,HLA-DRB1,TP53,SMAD4,TRRAP,DEPDC5,MCM8,KMT2A,NCKAP1L,RPTOR,DST,CD44,PHF21A,SHROOM4,SLC27A5,TWF2,FBN1,PSME4,DHX30,ATRX,COL6A1,NPM3,SUPT16H,WBP2,WIZ

	GO:MF
	ATP-dependent activity
	GO:0140657
	0.002553
	ABCB1,ATP11B,CFTR,MYH9,DHX16,DNHD1,TP53,MDN1,MCM8,RNF213,ABCA7,SLC27A5,DYNC1H1,DHX30,DHX36,ATRX,DHX35

	GO:MF
	adenyl ribonucleotide binding
	GO:0032559
	0.008373
	OBSCN,ABCB1,ADCY6,ATP11B,CFTR,MYH9,DHX16,DNHD1,MDN1,MCM8,RNF213,GLUD2,HIPK1,MTHFD1,ABCA7,PIP4K2A,KSR1,RIOK3,SLC27A5,TWF2,DYNC1H1,DHX30,DHX36,ATRX,CDK11B,CHST15,DHX35,PFKFB2,TAOK1

	GO:BP
	anatomical structure development
	GO:0048856
	1.12E-05
	OBSCN,POLE,LAMA5,SYNE1,SIPA1L1,UNC13D,IGF2R,PLEC,COL6A3,BIRC6,ADCY6,VPS33A,VPS13B,CFTR,APC,MYH9,PTPRF,AUTS2,DNHD1,HLA-DRB1,TLE3,ZFHX3,ZSWIM6,TP53,SMAD4,PLXNA3,TDRD7,KMT2D,ELP3,SULF2,KAT6A,AGT,CELSR2,ASPM,FUT8,MFRP,PDCL3,HUWE1,RNF213,KMT2A,CELSR1,HIPK1,MTHFD1,SMPD1,TANC1,NCKAP1L,LAMA3,RPTOR,ARAP1,COL15A1,PIP4K2A,PTGFRN,SOS2,BHLHE40,CD44,CYB5D2,GIT2,MFSD8,MTM1,SHROOM4,TWF2,FBN1,PSME4,ADAMTS4,ASTN2,COL11A1,FRY,PIH1D1,DHX30,DHX36,ATRX,CA2,COL6A1,DHX35,EPN1,RXRA,TAOK1

	GO:BP
	anatomical structure morphogenesis
	GO:0009653
	0.000244
	OBSCN,LAMA5,SYNE1,SIPA1L1,UNC13D,PLEC,VPS33A,VPS13B,CFTR,APC,MYH9,AUTS2,TLE3,TP53,SMAD4,PLXNA3,TDRD7,SULF2,AGT,CELSR2,MFRP,PDCL3,HUWE1,RNF213,CELSR1,HIPK1,MTHFD1,TANC1,NCKAP1L,LAMA3,ARAP1,COL15A1,PTGFRN,CD44,TWF2,FBN1,ASTN2,COL11A1,FRY,DHX36,ATRX,CA2,COL6A1,EPN1

	GO:BP
	multicellular organism development
	GO:0007275
	0.000485
	OBSCN,POLE,LAMA5,SYNE1,SIPA1L1,IGF2R,PLEC,BIRC6,ADCY6,VPS13B,CFTR,APC,MYH9,PTPRF,AUTS2,HLA-DRB1,ZFHX3,ZSWIM6,TP53,SMAD4,PLXNA3,TDRD7,ELP3,SULF2,KAT6A,AGT,CELSR2,ASPM,FUT8,MFRP,PDCL3,RNF213,KMT2A,CELSR1,HIPK1,MTHFD1,SMPD1,NCKAP1L,LAMA3,RPTOR,COL15A1,SOS2,BHLHE40,CD44,CYB5D2,GIT2,MFSD8,SHROOM4,TWF2,FBN1,ADAMTS4,ASTN2,COL11A1,FRY,DHX30,DHX36,ATRX,COL6A1,DHX35,EPN1,RXRA,TAOK1

	GO:CC
	cytoplasm
	GO:0005737
	6.83E-07
	OBSCN,SYNE1,SIPA1L1,UNC13D,ABCB1,IGF2R,MANBA,PLEC,COL6A3,BIRC6,IPO13,TULP4,ATP11B,VPS33A,VPS13B,CFTR,APC,MYH9,AUTS2,DHX16,DNHD1,HLA-DRB1,SLC35F6,ZFHX3,TP53,SMAD4,TDRD7,TRRAP,ELP3,MDH2,SULF2,MDN1,LYST,HACD1,KAT6A,AGT,CELSR2,DIS3L,FBXO11,SLC15A3,ASPM,ALG3,KBTBD7,DEPDC5,FUT8,PDCL3,SIAE,HUWE1,SLC17A5,HEPH,RNF213,KMT2A,ARFGEF2,CTBS,GLUD2,HIPK1,ILF3,MTHFD1,MUC5B,PDCD11,SLC2A8,SMPD1,USP10,VCPIP1,GLCE,NCKAP1L,ABCA7,GBP4,LAMA3,CACNA1D,PDE4DIP,RPTOR,ARAP1,COL15A1,PIP4K2A,F8,PTGFRN,ADSL,DST,LNPEP,SOS2,BHLHE40,CD44,CD300A,KSR1,MFSD8,MTM1,NEU1,RIOK3,SC5D,SHROOM4,SLC27A5,TWF2,WDR6,ZNF746,FBN1,PSME4,DYNC1H1,UBR1,UGGT1,PIGO,RHPN1,ASTN2,COL11A1,FRY,PIH1D1,AP4M1,DHX30,DHX36,CA2,CDK11B,CHST15,COL6A1,D2HGDH,ELAC2,EPN1,HID1,NPM3,PDE7A,PFKFB2,RXRA,TAOK1,TYSND1,WBP2

	GO:CC
	lytic vacuole
	GO:0000323
	8.89E-06
	UNC13D,MANBA,ATP11B,VPS33A,VPS13B,CFTR,HLA-DRB1,SLC35F6,SLC15A3,DEPDC5,SIAE,SLC17A5,CTBS,SLC2A8,SMPD1,RPTOR,PIP4K2A,LNPEP,MFSD8,NEU1,DYNC1H1,COL6A1

	GO:CC
	lysosome
	GO:0005764
	8.89E-06
	UNC13D,MANBA,ATP11B,VPS33A,VPS13B,CFTR,HLA-DRB1,SLC35F6,SLC15A3,DEPDC5,SIAE,SLC17A5,CTBS,SLC2A8,SMPD1,RPTOR,PIP4K2A,LNPEP,MFSD8,NEU1,DYNC1H1,COL6A1

	KEGG
	Bile secretion
	KEGG:04976
	0.027811
	ABCB1,ADCY6,CFTR,SLC27A5,CA2,RXRA

	KEGG
	Lysosome
	KEGG:04142
	0.036408
	IGF2R,MANBA,SLC17A5,SMPD1,MFSD8,NEU1,AP4M1

	REAC
	Degradation of the extracellular matrix
	REAC:R-HSA-1474228
	0.008873
	LAMA5,COL6A3,LAMA3,COL15A1,CD44,FBN1,ADAMTS4,COL11A1,COL6A1

	REAC
	RUNX3 regulates CDKN1A transcription
	REAC:R-HSA-8941855
	0.0104
	ZFHX3,TP53,SMAD4

	REAC
	Assembly of collagen fibrils and other multimeric structures
	REAC:R-HSA-2022090
	0.019217
	PLEC,COL6A3,LAMA3,COL15A1,COL11A1,COL6A1

	WP
	Envelope proteins and their potential roles in EDMD physiopathology
	WP:WP4535
	0.016674
	SYNE1,PLEC,ADCY6,SMAD4,SOS2

	TF
	Factor: Churchill; motif: CGGGNN; match class: 1
	TF:M00986_1
	0.000919
	OBSCN,TBC1D9B,POLE,LAMA5,UNC13D,IGF2R,MANBA,PLEC,COL6A3,BIRC6,IPO13,ADCY6,ATP11B,TSPAN9,VPS13B,CFTR,APC,MYH9,PTPRF,AUTS2,DNHD1,SLC35F6,TLE3,ZFHX3,ZSWIM6,TP53,SMAD4,PLXNA3,TDRD7,TRRAP,KMT2D,MDH2,SULF2,TSPAN11,LYST,KMT2B,HACD1,KAT6A,AGT,CELSR2,DIS3L,SLC15A3,DEPDC5,FUT8,PDCL3,ZBTB22,HUWE1,ZNF462,SLC17A5,RNF213,KMT2A,ARFGEF2,CELSR1,HIPK1,ILF3,INTS4,MUC5B,PDCD11,SLC2A8,SMPD1,TANC1,USP10,VCPIP1,GLCE,LAMA3,ARAP1,COL15A1,PIP4K2A,DST,LNPEP,SOS2,ATXN7L1,BHLHE40,GIT2,KSR1,MFSD8,MTM1,NEU1,PHF21A,RIOK3,SC5D,SHROOM4,TMCO3,TWF2,WDR6,ZNF746,FBN1,PSME4,DYNC1H1,MED23,UBR1,UGGT1,ADAMTS4,ASTN2,COL11A1,IL20RA,AP4M1,DHX30,SRRM2,ATRX,CA2,CHST15,COL6A1,D2HGDH,DHX35,EPN1,HID1,NPM3,PDE7A,PFKFB2,RXRA,SUPT16H,TAOK1,TYSND1,WBP2,WIZ

	TF
	Factor: AP-2; motif: MKCCCSCNGGCG; match class: 1
	TF:M00189_1
	0.013191
	OBSCN,TBC1D9B,POLE,LAMA5,UNC13D,ABCB1,BIRC6,ADCY6,ATP11B,TSPAN9,VPS13B,MYH9,PTPRF,AUTS2,ZFHX3,ZSWIM6,SMAD4,PLXNA3,TRRAP,KMT2D,MDH2,SULF2,TSPAN11,KMT2B,HACD1,KAT6A,CELSR2,DIS3L,SLC15A3,KBTBD7,DEPDC5,FUT8,ZBTB22,ZNF462,SLC17A5,RNF213,KMT2A,ARFGEF2,CELSR1,SLC2A8,TANC1,USP10,GLCE,ARAP1,COL15A1,PIP4K2A,PTGFRN,DST,SOS2,ATXN7L1,CD44,KSR1,MTM1,PHF21A,RIOK3,SHROOM4,TMCO3,ZNF746,FBN1,PSME4,DYNC1H1,RHPN1,ADAMTS4,ASTN2,IL20RA,AP4M1,DHX30,SRRM2,CA2,CDK11B,CHST15,D2HGDH,DHX35,HID1,PDE7A,TYSND1,WIZ

	TF
	Factor: DMTF1; motif: NCATCCGGG
	TF:M13113
	0.014585
	LAMA5,BIRC6,AUTS2,DNHD1,TLE3,SMAD4,KMT2D,ELP3,DEPDC5,HUWE1,RNF213,KMT2A,GLUD2,SLC2A8,CD44,KSR1,MFSD8,PHF21A,TMCO3,SRRM2,CA2,PFKFB2,TYSND1

	MIRNA
	hsa-miR-5047
	MIRNA:hsa-miR-5047
	0.020398
	TULP4,KMT2D,KMT2A,CTBS,DST,SC5D,WBP2

	MIRNA
	hsa-miR-1301-3p
	MIRNA:hsa-miR-1301-3p
	0.023899
	TULP4,TRRAP,KMT2D,MDH2,KMT2A,CTBS,DST,SC5D,COL6A1,WBP2

	HPA
	pancreas; exocrine glandular cells[â‰¥Low]
	HPA:0350471
	6.86E-05
	OBSCN,TBC1D9B,SYNE1,SIPA1L1,UNC13D,MANBA,PLEC,BIRC6,TULP4,ADCY6,CFTR,APC,MYH9,AUTS2,DHX16,SLC35F6,SMAD4,TDRD7,KMT2D,MDH2,SULF2,KAT6A,DIS3L,ALG3,FUT8,PDCL3,SIAE,HUWE1,HEPH,RNF213,KMT2A,ARFGEF2,CTBS,HIPK1,ILF3,MTHFD1,PDCD11,USP10,NCKAP1L,ABCA7,GBP4,RPTOR,ARAP1,PIP4K2A,F8,PTGFRN,ADSL,LNPEP,SOS2,ATXN7L1,CD44,CD300A,CYB5D2,GIT2,MFSD8,MTM1,NEU1,RIOK3,SC5D,WDR6,ZNF746,PSME4,DYNC1H1,ITIH5,UBR1,UGGT1,RHPN1,FRY,IL20RA,PIH1D1,AP4M1,DHX30,SRRM2,DHX36,ATRX,CA2,CDK11B,CHST15,ELAC2,EPN1,HID1,NPM3,PDE7A,RXRA,SUPT16H,TAOK1,TYSND1,WBP2,WIZ

	HPA
	colon
	HPA:0130000
	0.000125
	OBSCN,TBC1D9B,LAMA5,SYNE1,SIPA1L1,ABCB1,IGF2R,MANBA,PLEC,BIRC6,TULP4,ADCY6,APC,MYH9,AUTS2,DHX16,HLA-DRB1,SLC35F6,TLE3,TP53,SMAD4,TDRD7,KMT2D,MDH2,SULF2,KAT6A,DIS3L,SLC15A3,ALG3,FUT8,PDCL3,SIAE,HUWE1,HEPH,RNF213,KMT2A,ARFGEF2,CTBS,HIPK1,ILF3,MTHFD1,MUC5B,PDCD11,TANC1,USP10,NCKAP1L,ABCA7,GBP4,RPTOR,ARAP1,COL15A1,PIP4K2A,F8,PTGFRN,ADSL,LNPEP,SOS2,ATXN7L1,CD44,CD300A,CYB5D2,GIT2,MFSD8,MTM1,NEU1,RIOK3,SC5D,WDR6,ZNF746,PSME4,DYNC1H1,ITIH5,UBR1,UGGT1,RHPN1,FRY,IL20RA,PIH1D1,AP4M1,DHX30,SRRM2,DHX36,ATRX,CA2,CDK11B,CHST15,COL6A1,ELAC2,EPN1,HID1,NPM3,PDE7A,RXRA,SUPT16H,TAOK1,TYSND1,WBP2,WIZ

	HPA
	salivary gland; glandular cells[Low]
	HPA:0420051
	0.000521
	OBSCN,TBC1D9B,SYNE1,SIPA1L1,UNC13D,IGF2R,MANBA,PLEC,BIRC6,TULP4,ADCY6,CFTR,APC,MYH9,AUTS2,DHX16,SLC35F6,TLE3,SMAD4,MDH2,SULF2,KAT6A,DIS3L,SLC15A3,ALG3,FUT8,PDCL3,SIAE,HUWE1,HEPH,RNF213,KMT2A,ARFGEF2,CTBS,HIPK1,ILF3,MTHFD1,MUC5B,PDCD11,USP10,NCKAP1L,ABCA7,GBP4,RPTOR,ARAP1,PIP4K2A,F8,PTGFRN,ADSL,LNPEP,SOS2,ATXN7L1,CD44,CD300A,GIT2,MFSD8,RIOK3,SC5D,WDR6,ZNF746,PSME4,DYNC1H1,ITIH5,UBR1,UGGT1,RHPN1,FRY,IL20RA,PIH1D1,AP4M1,DHX30,SRRM2,DHX36,ATRX,CA2,CDK11B,CHST15,EPN1,HID1,NPM3,PDE7A,RXRA,SUPT16H,TAOK1,TYSND1,WBP2,WIZ

	HP
	Abnormal nasal tip morphology
	HP:0000436
	0.006267
	APC,PTPRF,AUTS2,ZSWIM6,TRRAP,KMT2D,KMT2B,KAT6A,ALG3,HUWE1,ZNF462,KMT2A,PHF21A,SC5D,FBN1,PIGO,AP4M1,ATRX,SUPT16H

	HP
	Abnormal appendicular skeleton morphology
	HP:0011844
	0.043161
	POLE,LAMA5,SYNE1,PLEC,COL6A3,ADCY6,VPS33A,VPS13B,CFTR,APC,AUTS2,HLA-DRB1,ZSWIM6,TP53,SMAD4,TRRAP,KMT2D,KMT2B,HACD1,KAT6A,FBXO11,ALG3,FUT8,HUWE1,ZNF462,SLC17A5,KMT2A,ARFGEF2,MUC5B,NCKAP1L,LAMA3,F8,SOS2,MTM1,NEU1,PHF21A,SC5D,SHROOM4,FBN1,DYNC1H1,UBR1,PIGO,COL11A1,AP4M1,DHX30,ATRX,CA2,COL6A1,SUPT16H



