[bookmark: _Hlk162543640]Supplemental material

Whole-exome sequencing to identify causative variants in juvenile sudden cardiac death

[bookmark: _Hlk156918734]Martina Modena1,2, Alberto Giannoni1,2, Alberto Aimo1,2, Paolo Aretini3, Nicoletta Botto2, Simona Vittorini2, Andrea Scatena3, Diana Bonuccelli4, Marco Di Paolo5 & Michele Emdin1,2

1. Interdisciplinary Center for Health Sciences, Scuola Superiore Sant’Anna, Pisa, Italy 2. Fondazione Toscana Gabriele Monasterio, Pisa and Massa, Italy; 3. Fondazione Pisana per la Scienza, San Giuliano Terme, Italy; 4. Forensic Medicine Division, ASL Toscana Nord-Ovest, Lucca, Italy; 5. Department of Surgical Pathology, Medical, Molecular and Critical Area, Institute of Legal Medicine, University of Pisa, Pisa, Italy. 

Address for correspondence:
Prof. Alberto Giannoni, MD, PhD, FESC
Cardiology and Cardiovascular Medicine Division, 
Fondazione G. Monasterio CNR - Regione Toscana
Via Giuseppe Moruzzi 1 - 56124 Pisa, Italy
Institute of Life Sciences, Scuola Superiore Sant’Anna,
Piazza Martiri della Libertà 33 – 56127, Pisa, Italy
Telephone +39-050-3152189;
FAX +39-050-3152109;
E-mail: a.giannoni@santannapisa.it; agiannon@ftgm.it



Supplemental Material
1. Supplemental Table 1
2. Gene lists
2. Extended Cardio Panel
3. Supplemental Table 2
4. Supplemental References
5. Supplemental Figure 1 
6. Example cases




1. Supplemental Table 1: 
	[bookmark: _Hlk173777926]ID
	PREVIOUS CLINICAL RECORDS
	WEIGHT (kg) x HEIGHT (cm)
	HEART WEIGHT (g)
	MACROSCOPIC FINDINGS
	ascending aorta diameter (1 cm above the valve plate)
	RV-WT (cm)
	LV-WT (cm)
	IVS-WT (cm)
	HISTOPATHOLOGICAL FINDINGS
	AUTOPTIC CONCLUSION

	SCD03
	none
	87 x 171
	365
	LV and IVS hypertrophy
	2,3
	0,6
	1,9
	2,1
	Cardiomyocytes hypertrophy with disarray and interstitial fibrosis (LV and IVS)
	HCM

	SCD05
	none
	70 x 177
	340
	normal
	2
	0,3
	0,9
	1,1
	normal
	SAD

	SCD06
	none
	63 x 172
	350
	normal
	2,3
	0,4
	1
	1,2
	normal
	SAD

	SCD07
	Cardiological examination for "heart murmur" revealed at sport medical examination, concluded as "Asymptomatic and haemodynamically stable patient". ECG: sinus bradycardia, heart rate of 39 beats per minute. Holter 24h: "Low-incidence bigeminal ventricular extrasystoles", Ves=174.
	77 x 178
	500
	Biventricular fibrofatty replacement
	2,4
	1,5
	2
	1,5
	Fibrofatty replacement of the myocardium (RV,LV)
	AC (RV, LV)

	SCD08
	none
	77 x n/a
	370
	normal
	2,3
	0,4
	1,2
	1,1
	normal
	SAD

	SCD10
	none
	90 x 187
	520
	RV dilatation
	2,5
	0,4
	1,3
	1,2
	Fibrosis replacement and hypertrophied cardiomyocytes (RV)
	DCM

	SCD11
	none
	n/a x 168
	360
	Fibrofatty replacement of the RV
	2,4
	0,4
	1,2
	1,2
	Fibrofatty replacement of the myocardium (RV)
	AC (RV)

	SCD12
	none
	n/a
	360
	normal
	2,3
	0,4
	1,4
	1,1
	Fibrofatty replacement of the myocardium (RV)
	AC (RV)

	SCD14
	none
	n/a x 160
	310
	LV and IVS hypertrophy
	2,7
	0,5
	1,6
	1,5
	Cardiomyocytes hypertrophy and fibrosis (LV and IVS), with disarray
	HCM

	SCD17
	none
	n/a
	290
	Fibrofatty replacement of the RV and slightly dilated chambers
	2,5
	0,4
	1,2
	1,1
	Fibrofatty replacement of the myocardium (RV)
	AC (RV)

	SCD18
	none
	n/a x 178
	360
	LV hypertrophy, significant hypertrophy of the papillary muscles, mild hypertrophy of the RV
	2
	0,6
	2
	1,2
	Myocytes hypertrophy and fibrosis of the LV
	HCM

	SCD19
	none
	n/a x 180
	530
	Mild fatty replacement of the right ventricle
	2,5
	0,4
	1,2
	1,1
	Foci of fatty replacement of the myocardium (RV)
	non-diagnostic autopsy findings

	SCD20
	none
	n/a x 164
	300
	Fibrofatty replacement of the right ventricle
	2,4
	0,4
	1,3
	1,2
	Fibrofatty replacement of the myocardium of the right ventricle
	AC (RV)

	SCD21
	none
	n/a
	345
	Slightly dilated chambers; Mitral valve leaflets are redundant and thickened (up to 4 mm), with thinned chordae tendineae and thickening of the endocardium at the subvalvular site (up to 4 mm)
	2,7
	0,4
	1,5
	1,5
	Myxomatous degeneration of the mitral valve leaflets
	MVP

	SCD22
	none
	79x181
	n/a
	normal
	2,4
	0,3
	1,3
	1,3
	normal
	SAD

	SCD23
	none
	n/a
	n/a
	normal
	2,2
	0,4
	1,2
	1,1
	Small foci of fibrosis
	non-diagnostic autopsy findings

	SCD24
	none
	n/a x 188
	415
	Mild fatty replacement of left ventricle
	2,5
	0,4
	1,5
	1,5
	Foci of fatty replacement of the myocardium, LV
	non-diagnostic autopsy findings

	SCD25
	none
	n/a
	430
	normal
	2,1
	0,4
	1,2
	1,1
	normal
	SAD

	SCD26
	none
	n/a x 190
	565
	Mild fatty replacement of left ventricle
	2,5
	0,4
	1,5
	1,5
	mild fatty replacement of the myocardium (RV, LV)
	non-diagnostic autopsy findings

	SCD27
	none
	n/a
	630
	Biventricular dilatation and cardiac hypertrophy
	2,7
	0,7
	1,9
	1,7
	Myocytes hypertrophy and fibrosis of LV, RV and IVS
	HCM

	SCD28
	none
	85 x 180
	380
	normal
	3
	0,4
	1,4
	1,4
	normal
	SAD

	SCD29
	none
	n/a
	500
	Slightly dilated chambers
	3,5
	0.5
	1.5
	1.5
	[bookmark: _Hlk173775469]Foci of cardiomyocytes fibrosis 
	non-diagnostic autopsy findings

	SCD30
	none
	75X175
	450
	normal
	3,2
	0,4
	1.2
	1.4
	small foci of cardiomyocytes fibrosis
	non-diagnostic autopsy findings

	SCD31
	none
	n/a
	286
	normal
	2,8
	0,3
	1,4
	1,4
	normal
	SAD

	SCD32
	none
	n/a x 184
	315
	Biventricular fibrofatty replacement
	3,1
	0,5
	1
	1
	Fibrofatty replacement of the myocardium of the right and the left ventricle
	AC (RV, LV)

	SCD33
	none
	80x180
	510
	Mild fatty replacement of left ventricle
	3,5
	0,4
	1
	1,4
	mild fatty replacement of the myocardium
	non-diagnostic autopsy findings

	SCD34
	none
	n/a
	360
	normal
	3,5
	0,3
	1,2
	1,2
	normal
	SAD

	SCD35
	Cardiological examination for heart palpitation at rest. ECG: sinus tachycardia, heart rate of 105 bpm, right bundle branch block, ventricular extrasystoles conducted with trigeminy
Echocardiogram: normal endocavitary diameters of the left ventricle with wall thicknesses at the upper limits, no significant kinetic alterations, normal contractility (EF=60%); mild prolapse of the posterior mitral leaflet, dilated left atrium (43 mm). No further investigations were ever carried out.
	175 x n/a
	575
	LV and IVS hypertrophy
	2,4
	0,4
	2,2
	1,8
	Cardiomyocytes hypertrophy with disarray and interstitial fibrosis (LV and IVS)
	HCM

	SCD36
	none
	173 x 70
	300
	
	3,4
	0,5
	1,1
	1,5
	Myocytes hypertrophy and fibrosis with disarray
	HCM

	SCD37
	none
	185x90
	610
	Cardiac hypertrophy
	3,5
	0,6
	1,5
	1,5
	Myocytes hypertrophy and fibrosis
	HCM

	SCD38
	none
	160 x 80
	400
	normal
	2,8
	0,4
	1
	1
	normal
	SAD

	SCD39
	none
	160 x 60
	200
	normal
	2,5
	0,8
	0,5
	0,8
	normal
	SAD


LV, left ventricle; RV, right ventricle; IVS, interventricular septum; WT, wall thickness; ECG, electrocardiogram; AC, arrhythmogenic cardiomyopathy; DCM, dilated cardiomyopathy; HCM, hypertrophic cardiomyopathy

2. Gene lists: genes from different sources combined to create our final panel
Abnormal myocardium morfology (HP:0001637): AARS2, ABCC6, ABCC8, ABCC9, ABHD5, ACAD8, ACAD9, ACADS, ACADVL, ACTA1, ACTC1, ACTN2, ADA2, ADAR, ADCY5, ADORA2A, AGK, AGL, AGPAT2, AHCY, AIP, ALG1, ALG3, ALMS1, ALPK3, ANK1, ANKRD1, ANKRD11, ANKS6, ANO5, ARSB, ATAD3A, ATP1A2, ATP1A3, ATP5F1D, ATP5F1E, ATP5MK, ATP6V1A, B2M, BAG3, BAG5, BAZ1B, BBS2, BCL7B, BCS1L, BMP2, BMP6, BOLA3, BRAF, BRCA1, BRCA2, BRCC3, BRIP1, BSCL2, BUD23, C1QBP, C4A, CACNA1A, CALM2, CAP2, CARS1, CASQ2, CASZ1, CAV1, CAV3, CAVIN1, CCND1, CCR1, CDKN1C, CENPE, CHKB, CISD2, CLIP2, CLN3, CLPB, COA5, COA6, COA8, COL7A1, COQ2, COQ4, COX10, COX14, COX15, COX6B1, COX7B, CPT1A, CPT2, CRYAB, CSRP3, D2HGDH, DCAF8, DEF6, DES, DHCR7, DLD, DLK1, DMD, DNAJC19, DNAJC21, DNAJC30, DOLK, DPM3, DSC2, DSG2, DSP, DTNA, ECHS1, EIF4H, ELAC2, ELN, EMD, ENPP1, EPB42, EPG5, ERAP1, ERBB3, ERCC2, ERCC3, ERCC4, ERCC6, ERCC8, EYA4, FAH, FANCA, FANCB, FANCC, FANCD2, FANCE, FANCF, FANCG, FANCI, FANCL, FANCM, FAS, FASTKD2, FBXL4, FHL1, FHL2, FHOD3, FIG4, FKBP6, FKRP, FKTN, FLAD1, FLNA, FLNC, FNIP1, FOS, FOXRED1, FTO, FXN, GAA, GABRD, GATA4, GATA5, GATAD1, GATC, GBA1, GBE1, GJA5, GLA, GLB1, GMPPB, GNAI2, GNE, GNPTAB, GNS, GPC3, GPC4, GPR101, GPX4, GSN, GTF2E2, GTF2H5, GTF2I, GTF2IRD1, GTF2IRD2, GTPBP3, GUSB, GYG1, GYS1, HADH, HADHA, HADHB, HAMP, HAND2, HBB, HCCS, HCN4, HFE, HGSNAT, HJV, HLA-B, HMGCL, HNRNPA1, HNRNPA2B1, HPS1, HRAS, HSD17B10, HSPG2, IDH2, IDS, IDUA, IFIH1, IFNGR1, IGF2, IKZF1, IL10, IL12A, IL12A-AS1, IL12B, IL23R, INSR, IRF4, ITPA, JAG2, JPH2, JUP, KANSL1, KAT6B, KBTBD13, KCNAB2, KCNH1, KCNJ11, KCNJ2, KCNJ5, KCNJ8, KCNQ1, KCNQ1OT1, KIF20A, KLF1, KLHL41, KLRC4, KRAS, LAMA2, LAMA3, LAMA4, LAMB3, LAMC2, LAMP2, LDB3, LETM1, LIAS, LIMK1, LIMS2, LIPT1, LMNA, LMOD2, LRP12, LRPPRC, LSM11, LTBP4, LUZP1, LZTR1, MAD2L2, MAP2K1, MAP2K2, MC2R, MCM10, MEFV, MEG3, MEN1, METTL27, MGME1, MIB1, MICOS13, MICU1, MIPEP, MLX, MLXIPL, MLYCD, MMACHC, MMP1, MMP23B, MMUT, MPLKIP, MRAP, MRAS, MRPL3, MRPL44, MRPS14, MRPS22, MT-ATP6, MT-CO1, MT-CO2, MT-CO3, MT-ND1, MT-ND2, MT-ND3, MT-ND4, MT-ND5, MT-ND6, MT-TE, MT-TF, MT-TH, MT-TK, MT-TL1, MT-TN, MT-TQ, MT-TS1, MT-TS2, MT-TT, MT-TV, MT-TW, MTFMT, MTO1, MYBPC3, MYH6, MYH7, MYL2, MYL3, MYLK2, MYO18B, MYOCD, MYOT, MYOZ2, MYPN, MYSM1, NAGA, NAGLU, NAXD, NBAS, NCF1, NDUFA1, NDUFA10, NDUFA11, NDUFA12, NDUFA13, NDUFA2, NDUFA4, NDUFA6, NDUFA9, NDUFAF1, NDUFAF2, NDUFAF3, NDUFAF4, NDUFAF5, NDUFAF6, NDUFAF8, NDUFB10, NDUFB11, NDUFB3, NDUFB7, NDUFB8, NDUFB9, NDUFS1, NDUFS2, NDUFS3, NDUFS4, NDUFS6, NDUFS7, NDUFS8, NDUFV1, NDUFV2, NEB, NEK8, NEU1, NEXN, NF1, NFS1, NNT, NONO, NPPA, NRAS, NUBPL, NUP107, OPA1, PALB2, PARS2, PCCA, PCCB, PDGFRA, PDHA1, PDPN, PET100, PEX1, PEX10, PEX11B, PEX12, PEX13, PEX14, PEX16, PEX19, PEX2, PEX26, PEX3, PEX5, PEX6, PEX7, PGM1, PHKA2, PHKG2, PHYH, PIGT, PKP2, PLN, PMM2, PNPLA2, POLG, POLG2, POMGNT1, POMK, POMT1, POMT2, PPA2, PPARG, PPCS, PPP1CB, PPP1R21, PRDM16, PRKAG2, PRKCZ, PRUNE1, PSEN1, PSEN2, PTPN11, PYGL, PYGM, QRSL1, RAB3GAP2, RAD51, RAD51C, RAF1, RBCK1, RBM20, RERE, RFC2, RFWD3, RIT1, RMND1, RMRP, RNASEH1, RNASEH2A, RNASEH2B, RNASEH2C, RNF113A, RNF220, RNU4ATAC, RNU7-1, RPL3L, RRM2B, RTL1, RYR1, RYR2, SAMHD1, SARDH, SBDS, SCARB2, SCN5A, SCO2, SDHA, SDHAF1, SDHB, SDHD, SELENON, SERPINE1, SGCA, SGCB, SGCD, SGSH, SHMT2, SHOC2, SKI, SLC19A2, SLC19A3, SLC1A3, SLC22A5, SLC25A20, SLC25A3, SLC25A4, SLC2A10, SLC30A10, SLC40A1, SLC4A1, SLC5A6, SLC6A6, SLX4, SMC1A, SMPX, SOS1, SPEG, SPEN, SPRED2, SPTA1, SPTB, SQSTM1, SRP54, STAR, STAT4, STX1A, SUCLG1, SUFU, SURF1, SYNE1, SYNE2, TACO1, TAF1A, TAFAZZIN, TANGO2, TAPT1, TARS1, TBL2, TCAP, TERT, TFR2, TGFB1, TGFB3, TIA1, TIMMDC1, TK2, TKFC, TLR4, TMEM126A, TMEM126B, TMEM270, TMEM43, TMEM70, TMPO, TNFRSF1A, TNNC1, TNNI3, TNNI3K, TNNT2, TOP3A, TPI1, TPM1, TPM2, TPM3, TRDN, TREX1, TRIM37, TRIP4, TRMT5, TRNT1, TSFM, TTN, TTPA, TTR, TULP3, TWNK, TXNRD2, UBAC2, UBE2T, UBE4B, UBR1, UCP2, UQCRFS1, USP9X, VAC14, VARS2, VCL, VCP, VHL, VPS13A, VPS33A, VPS37D, WARS2, WFS1, XK, XRCC2, XRCC4, XYLT1, XYLT2, YARS2.
Abnormal cardiovascular system electrophysiology (HP:0030956): ABCA12, ABCA3, ABCC6, ABCC8, ABCC9, ABCG5, ABCG8, ACAD9, ACADM, ACADVL, ACTA1, ACTC1, ACTN2, ADAMTS19, AGXT, AKAP9, AKT1, ALDOA, ALG10B, ALPK3, AMN, ANK2, APOB, APRT, ARSB, ASXL1, ATP1A2, ATP1A3, ATP6V1A, ATP6V1E1, ATRX, BAG5, BANF1, BAZ1B, BCL7B, BMP2, BMP6, BPTF, BRAF, BRAT1, BRF1, BTNL2, BUD23, BVES, CACNA1A, CACNA1C, CACNA1D, CACNA1S, CACNA2D1, CACNB2, CALM1, CALM2, CALM3, CASQ2, CASR, CAV3, CAVIN1, CBL, CCND1, CDC45, CDC73, CDH2, CDH23, CDKN1A, CDKN1B, CDKN2A, CDKN2B, CDKN2C, CDON, CITED2, CIZ1, CLCF1, CLCNKB, CLIC2, CLIP2, CLN3, CNBP, COL4A1, COQ4, COQ9, COX7B, CPOX, CPT1A, CPT2, CREBBP, CRLF1, CRYAB, CSF2RA, CSF2RB, CSRP3, CTLA4, CTNNA3, CTNNB1, CUBN, DAXX, DBH, DCAF17, DEF6, DES, DHCR7, DISP1, DLL1, DLST, DMD, DMPK, DNAJC19, DNAJC30, DNMT3A, DOHH, DOLK, DPAGT1, DPP6, DSC2, DSC3, DSG2, DSP, DST, DTNA, DUOX2, DUOXA2, DYSF, ECE1, ECHS1, EFEMP2, EIF4H, ELN, ELP1, EMD, ENPP1, EP300, EPAS1, ERCC6, ERCC8, EXOSC5, EYA4, FBP1, FBXL4, FGF8, FGFR1, FH, FHL1, FHOD3, FKBP6, FLAD1, FLNC, FMO3, FNIP1, FOXC2, FOXH1, FXN, GAA, GABRA3, GALC, GAS1, GATA4, GATA5, GATA6, GATAD1, GBA1, GCGR, GDAP1, GFM2, GJA1, GJA5, GLA, GLI2, GLUL, GLYCTK, GMPPB, GNA11, GNAI2, GNAQ, GNAS, GNB2, GNB5, GPC3, GPC4, GPD1L, GPX4, GRIN1, GSN, GTF2I, GTF2IRD1, GTF2IRD2, GTPBP3, GYG1, HADH, HADHA, HADHB, HBB, HCCS, HCN4, HDAC4, HEPHL1, HESX1, HFE, HJV, HLA-B, HLA-DPA1, HLA-DPB1, HLA-DRB1, HMBS, HMGCL, HNF1A, HNF4A, HRAS, HSPG2, HTRA2, IDS, IFNG, IKZF1, IPO8, IRX5, ISCU, IYD, JAG2, JPH2, JUP, KCNA5, KCND3, KCNE1, KCNE2, KCNE3, KCNE5, KCNH2, KCNJ11, KCNJ18, KCNJ2, KCNJ5, KCNJ8, KCNK3, KCNQ1, KIF1B, KIF20A, KIT, KRAS, KYNU, LAMA2, LAMA3, LAMB3, LAMC2, LAMP2, LARS2, LDB3, LDLR, LDLRAP1, LEMD2, LHX3, LHX4, LIMK1, LIPT1, LMNA, LMOD2, LPIN1, LRP1, LRP12, LRP6, LZTR1, MADD, MAX, MDH2, MECP2, MEFV, MEN1, METTL27, MFAP5, MGAT2, MGME1, MLXIPL, MMP14, MMP2, MRAS, MRPL12, MRPS14, MT-ATP6, MT-ATP8, MT-CO1, MT-CO2, MT-CO3, MT-CYB, MT-ND1, MT-ND2, MT-ND3, MT-ND4, MT-ND4L, MT-ND5, MT-ND6, MT-TC, MT-TE, MT-TF, MT-TH, MT-TK, MT-TL1, MT-TQ, MT-TS1, MT-TS2, MT-TV, MT-TW, MTFMT, MTO1, MYBPC3, MYH6, MYH7, MYL2, MYL3, MYL4, MYLK2, MYO1H, MYOZ2, MYPN, MYRF, NAA10, NAXD, NCF1, NDUFA8, NDUFAF3, NDUFB11, NDUFB8, NDUFS2, NEU1, NEXN, NF1, NFIX, NKX2-5, NKX2-6, NODAL, NOS1AP, NPPA, NRAS, NUP155, P4HA2, PAX8, PCCA, PCCB, PCSK9, PEX1, PEX10, PEX11B, PEX12, PEX13, PEX14, PEX16, PEX19, PEX2, PEX26, PEX3, PEX5, PEX6, PEX7, PGM1, PHOX2B, PHYH, PIGU, PIK3CA, PKP2, PLCH1, PLEC, PLN, PLXND1, PNPLA2, POLG, POLG2, POMT2, POU1F1, PPA2, PPOX, PPP1CB, PRDM16, PRKAG2, PRKAR1A, PRKG2, PROP1, PRORP, PRTN3, PSAP, PSEN1, PSEN2, PSMB8, PSMD12, PTCH1, PTEN, PTPN11, PTPN22, PYGM, RAB3GAP2, RAF1, RANGRF, RASA2, RBM20, RET, RFC2, RHAG, RHCE, RHD, RIT1, RMRP, RNASEH1, RRAS, RRAS2, RRM2B, RYR1, RYR2, SALL4, SCN10A, SCN1B, SCN2B, SCN3B, SCN4A, SCN4B, SCN5A, SCN9A, SCNN1A, SCNN1B, SCNN1G, SCO1, SCO2, SCUBE3, SDHA, SDHAF1, SDHAF2, SDHB, SDHC, SDHD, SELENON, SEMA3A, SFTPB, SFTPC, SGCD, SGO1, SHH, SIX3, SLC12A3, SLC19A2, SLC1A3, SLC25A11, SLC25A20, SLC25A4, SLC2A10, SLC40A1, SLC4A3, SLC5A5, SLC6A8, SLMAP, SMAD3, SMC1A, SNTA1, SOS1, SOS2, SOX10, SPECC1L, SPRED1, SPRED2, SRSF2, SRY, STAG2, STIL, STX16, STX1A, SURF1, SVIL, SYNE1, SYNE2, TAB2, TAFAZZIN, TANGO2, TBL2, TBX20, TBX3, TBX5, TCAP, TDGF1, TDP2, TECRL, TERT, TET2, TG, TGFB3, TGFBR1, TGFBR2, TGIF1, TLL1, TMEM127, TMEM270, TMEM43, TMEM70, TNNC1, TNNI3, TNNI3K, TNNT2, TNXB, TOP3A, TOR1A, TOR1AIP1, TP53, TPM1, TPM2, TPM3, TPO, TRDN, TRPM4, TSC1, TSC2, TSHB, TSHR, TSPYL1, TTC26, TTN, TTPA, TTR, TWNK, UCP2, UQCRFS1, USP18, VHL, VPS33A, VPS37D, WAS, WIPF1, WIPI2, XK, YY1, ZIC2, ZNF699, ZNRF3.

Human Atlas - elevated expression in heart (https://www.proteinatlas.org/humanproteome/tissue/heart):  MYL7, NPPA, NPPB, TNNI3, MYBPC3, TNNT2, NMRK2, FBXO40, MYL2, MYH7, BMP10, DHRS7C, PPP1R3A, ANKRD2, UNC45B, LRRC10, PERM1, MYH6, ACTN2, HRC, CKMT2, MYL4, TCAP, COX6A2, STYXL2, SMCO1, SRL, LMOD2, SMPX, MB, ADPRHL1, TNNC1, FSD2, MYBPHL, TUBA3E, SBK2, LDB3, RD3L, TMEM182, MYOM1, ACTC1, SPHKAP, COX7A1, SYNPO2L, HSPB3, TXLNB, HCN4, SCN5A, KCNJ4, TUBA3D, ASB11, FABP3, TRIM54, ART3, ATP2A2, PGAM2, ANKRD1, MLIP, RBFOX1, SMYD1, SGCG, TECRL, GABRA4, MYH7B, NEBL, SLC25A4, CHRNE, COQ10A, CORIN, FHL2, HHATL, HSPB7, HTR4, MYOM3, PDE4DIP, PLPP7, SHD, TNNI3K, DTNA, FITM1, MYZAP, NIPSNAP2, NKX2-5, PDLIM5, PTGES3L, AC007325.4, ADAM11, C11orf21, C19orf47, CASQ2, COL23A1, DKK3, HSPB2, KCNA5, KCNE1, MYLK3, MYOM2, NDUFC1, NEXN, PDE1C, PPP1R1C, RBM24, RYR2, SCHIP1, SFRP5, SGCA, SYNPO, TBX20, TRIM55, TSPAN32, XIRP1, ASB18, ASIP, CDIN1, CFL2, CPT1B, DGCR6, FAM155B, GCK, GSG1L, GYS1, LRRC2, METTL11B, MTUS2, MYL12A, NDUFB10, PACSIN3, PPP2R3A, PPP2R3B, PTP4A3, PXDNL, RRAD, SLC4A3, SMYD2, TENM2, TYRP1, UBE2QL1, VDAC3, VWC2, ADAMTS7, ALPK2, ALPK3, ANO5, C1orf105, CCDC141, CHCHD3, CPLX3, CRIP2, DAND5, FITM2, FRMD5, GOT1, IDH2, KIF1C, LRRC14B, MAPKAPK3, MT1HL1, MTLN, PLN, POPDC2, PROS1, RHBDL3, SLC25A11, SLC25A34, ZFP57, ABRA, AC004556.3, ACO2, ADAMTSL2, ADCY5, ADGRD1, ADRB1, AKAP6, AL034430.1, ANKRD9, APOBEC2, AQP7, ASAH1, ASB10, ASB15, ASPG, ASPN, ATP1A3, ATP5MC3, B3GALNT1, B3GALT2, BCO2, BGN, BSG, BVES, BZW2, C14orf180, C17orf107, C1QTNF1, CACNA1C, CAMK2D, CDH13, CDH19, CDH2, CDK18, CHCHD10, CHRM2, CIB2, CLGN, CLIC5, COLQ, COMP, COX5A, COX5B, CPNE5, CRIP3, CRLF1, CRYAB, CRYM, CSDC2, CSRP3, CTAG2, CYGB, CYP2J2, DCUN1D2, DDO, DECR1, DES, DHRS9, DIRAS1, DOK7, DPYSL4, ECH1, EGLN3, EIF1AY, EIF1B, ENAM, ENG, EXOC6B, F8, FAM180A, FBLN2, FGF12, FGF18, FHOD3, FILIP1, FLNC, FOXC2, FPGT-TNNI3K, FRMD3, FRY, GADD45G, GALNT16, GALNT17, GATA4, GCOM1, GJA3, GJA5, GLP1R, GP1BB, GPR17, GPR22, GPR3, GRIN2C, GRIP2, GSN, HACD1, HADHB, HAND1, HEY2, HRH2, HTRA3, INSYN1, IRX4, IRX6, ITGB1BP2, JPH2, KBTBD12, KCNE1B, KCNIP2, KCNJ8, KLHL31, KLHL38, KLHL7, KRBA1, LDHB, LDHD, LMAN1L, LMO7, LMOD3, LPL, LRRC39, LRRC49, LSMEM2, LYNX1, MASP1, MCRIP2, MDH1, MEOX1, METTL7B, MFN2, MPC1, MPP3, MRAS, MT-ATP6, MT-ATP8, MT-CO1, MT-CO2, MT-CO3, MT-CYB, MT-ND1, MT-ND2, MT-ND3, MT-ND4, MT-ND4L, MT-ND5, MT-ND6, MYL3, MYO18B, MYOZ2, MYPN, MZT2A, NAV2, NCAM1, NDRG4, NDUFA3, NDUFA4, NDUFA8, NDUFAB1, NDUFS1, NEK7, NES, NGF, NIBAN1, NMNAT2, NRTN, NTN1, NUDT8, OGDH, OTOGL, OXCT1, P2RX3, PAM, PCOLCE2, PDCD1, PDE3A, PDHA1, PI16, PKP2, PLA2G5, PLAC9, PLCXD3, POPDC3, PPFIA4, PPM1K, PPP1R12B, PPP1R13L, PPP1R14C, PPP1R3G, PRKAA2, PRKAG2, PROB1, PTGDS, RAB33A, RAB9B, RABGAP1L, RBM20, RBPMS2, RCAN2, RETREG1, RILP, RILPL1, RNF103-CHMP3, RNF207, S100A1, SBK3, SCARA5, SCN2B, SDHA, SGCD, SGSM1, SH3RF2, SHISA3, SLC12A7, SLC16A7, SLC25A30, SLC27A6, SLC2A4, SLC41A1, SLC8A1, SLC9A3R2, SMAD6, SMIM1, SORBS2, SOX18, SSTR5, SSUH2, ST8SIA2, STAT4, SYNDIG1, TACC2, TANGO2, TBX5, TCF15, TCF24, THBS4, TLL2, TMEM143, TMEM178B, TMEM71, TMEM88, TNFRSF4, TPM1, TRAJ39, TRAK1, TRDN, TSPAN18, TSPAN9, TTN, TUBA8, UQCR11, UQCRHL, UQCRQ, USP28, VSTM2L, WNK2, XIRP2.

TruSight Cardio panel (Illumina, San Diego, California, U.S.) (https://emea.illumina.com/products/by-type/clinical-research-products/trusight-cardio.html)): ABCC9, ABCG5, ABCG8, ACTA1, ACTA2, ACTC1, ACTN2, AKAP9, ALMS1, ANK2, ANKRD1, APOA4, APOA5, APOB, APOC2, APOE, BAG3, BRAF, CACNA1C, CACNA2D1, CACNB2, CALM1, CALR3, CASQ2, CAV3, CBL, CBS, CETP, COL3A1, COL5A1, COL5A2, COX15, CREB3L3, CRELD1, CRYAB, CSRP3, CTF1, DES, DMD, DNAJC19, DOLK, DPP6, DSC2, DSG2, DSP, DTNA, EFEMP2, ELN, EMD, EYA4, FBN1, FBN2, FHL1, FHL2, FKRP, FKTN, FXN, GAA, GATAD1, GCKR, GJA5, GLA, GPD1L, GPIHBP1, HADHA, HCN4, HFE, HRAS, HSPB8, ILK, JAG1, JPH2, JUP, KCNA5, KCND3, KCNE1, KCNE2, KCNE3, KCNH2, KCNJ2, KCNJ5, KCNJ8, KCNQ1, KLF10, KRAS, LAMA2, LAMA4, LAMP2, LDB3, LDLR, LDLRAP1, LMF1, LMNA, LPL, LTBP2, MAP2K1, MAP2K2, MIB1, MURC, MYBPC3, MYH11, MYH6, MYH7, MYL2, MYL3, MYLK, MYLK2, MYO6, MYOZ2, MYPN, NEXN, NKX2-5, NODAL, NOTCH1, NPPA, NRAS, PCSK9, PDLIM3, PKP2, PLN, PRDM16, PRKAG2, PRKAR1A, PTPN11, RAF1, RANGRF, RBM20, RYR1, RYR2, SALL4, SCN1B, SCN2B, SCN3B, SCN4B, SCN5A, SCO2, SDHA, SEPN1, SGCB, SGCD, SGCG, SHOC2, SLC25A4, SLC2A10, SMAD3, SMAD4, SNTA1, SOS1, SREBF2, TAZ, TBX20, TBX3, TBX5, TCAP, TGFB2, TGFB3, TGFBR1, TGFBR2, TMEM43, TMPO, TNNC1, TNNI3, TNNT2, TPM1, TRDN, TRIM63, TRPM4, TTN, TTR, TXNRD2, VCL, ZBTB17, ZHX3, ZIC3.

Genes list from different NGS-studies [1]-[26]: ABCC9, ABCG5, ABCG8, ACAD9, ACADM, ACADS, ACADVL, ACTA1, ACTA2, ACTC1, ACTN2, ADRB2, ADRB3, AGL, AKAP9, ALDH7A1, ALMS1, ANK2, ANKRD1, APOA4, APOA5, APOB, APOC2, APOE, ARHGEF9, ARX, ASAH1, BAG3, BMPR2, BRAF, CACNA1B, CACNA1C, CACNA1D, CACNA1G, CACNA1H, CACNA1I, CACNA2D1, CACNB2, CACNB4, CALM1, CALM2, CALM3, CALR3, CARS2, CASQ2, CASR, CAV3, CAVIN4, CBL, CBS, CDH2, CDKL5, CETP, CHD2, CHRM2, CHRNA2, CHRNA4, CHRNB2, CLCN2, CLN8, CNTN2, CNTNAP2, COL3A1, COL5A1, COL5A2, COX15, CPA6, CPT1A, CPT2, CREB3L3, CRELD1, CRYAB, CSRP3, CSTB, CTF1, CTNNA3, DEPDC5, DES, DMD, DMPK, DNAJC19, DNM1, DNM1L, DOCK7, DOLK, DPP6, DSC2, DSG2, DSP, DTNA, ECE1, EFEMP2, EFHC1, ELN, EMD, EN1, EPM2A, ETFA, ETFB, ETFDH, EYA1, EYA4, FBN1, FBN2, FHL1, FHL2, FKRP, FKTN, FLNA, FLNC, FXN, GAA, GABRA1, GABRB3, GABRD, GABRG2, GATA4, GATA6, GATAD1, GCKR, GJA1, GJA5, GLA, GLUD1, GNAO1, GOSR2, GPD1L, GPIHBP1, GRIN2A, GRK3, GRK4, GRK5, HADH, HADHA, HADHB, HCN1, HCN2, HCN4, HFE, HMGCL, HMGCS2, HRAS, HSD17B10, HSPB8, IER3IP1, ILK, JAG1, JPH2, JUP, KCNA1, KCNA5, KCNB1, KCND3, KCNE1, KCNE2, KCNE3, KCNE4, KCNE5, KCNH2, KCNJ11, KCNJ12, KCNJ2, KCNJ3, KCNJ5, KCNJ8, KCNK3, KCNMA1, KCNQ1, KCNQ2, KCNT1, KCTD7, KLF10, KRAS, LAMA2, LAMA4, LAMP2, LDB3, LDLR, LDLRAP1, LGI1, LMF1, LMNA, LOX, LPL, LRP6, LRRC10, LTBP2, MAP2K1, MAP2K2, ME2, MED12, MEF2C, MIB1, MYBPC3, MYH11, MYH6, MYH7, MYL2, MYL3, MYL4, MYLK, MYLK2, MYO6, MYOM1, MYOT, MYOZ2, MYPN, NEBL, NECAP1, NEXN, NF1, NHLRC1, NKX2-5, NODAL, NOS1AP, NOS3, NOTCH1, NPPA, NRAS, NUP155, PAFAH1B1, PCDH19, PCSK9, PDLIM3, PHOX2A, PHOX2B, PITX2, PKP2, PKP4, PLCB1, PLEC, PLEKHM2, PLN, PLOD1, PNKP, PNN, PPARG, PRDM16, PRICKLE1, PRICKLE2, PRKAG2, PRKAR1A, PRKG1, PRRT2, PSEN1, PSEN2, PTPN11, RAF1, RANGRF, RBM20, RIT1, RYR1, RYR2, SALL4, SCARB2, SCN10A, SCN11A, SCN1A, SCN1B, SCN2A, SCN2B, SCN3B, SCN4B, SCN5A, SCN7A, SCN8A, SCN9A, SCNN1B, SCNN1G, SCO2, SDHA, SELENON, SGCB, SGCD, SGCG, SHOC2, SKI, SLC13A5, SLC22A5, SLC25A20, SLC25A22, SLC25A4, SLC2A1, SLC2A10, SLC6A4, SLC8A1, SLMAP, SLN, SMAD3, SMAD4, SNIP1, SNTA1, SOS1, SOS2, SPRED1, SPTAN1, SREBF2, SRPX2, ST3GAL3, ST3GAL5, STRADA, STXBP1, SYN1, SYNGAP1, SZT2, TAZ, TBC1D24, TBX1, TBX20, TBX3, TBX5, TCAP, TGFB2, TGFB3, TGFBR1, TGFBR2, TGFBR3, TLX3, TMEM43, TMPO, TNK2, TNNC1, TNNI3, TNNT2, TP63, TPM1, TRDN, TRIM63, TRNL1, TRPM4, TTN, TTR, TXNRD2, VCL, ZBTB17, ZHX3, ZIC3.

3. Extended cardio panel: our final virtual panel for variant filtering (1,304 genes)
	HGNC SYMBOL
	PROTEIN
	ALIAS

	AARS2
	alanyl-tRNA synthetase 2, mitochondrial
	AARSL, COXPD8, LKENP, MT-ALARS, MTALARS

	ABCA12
	ATP binding cassette subfamily A member 12
	ARCI4A, ARCI4B, ICR2B, LI2

	ABCA3
	ATP binding cassette subfamily A member 3
	ABC-C, ABC3, EST111653, LBM180, SMDP3

	ABCC6
	ATP binding cassette subfamily C member 6
	ABC34, ARA, EST349056, GACI2, MLP1

	ABCC8
	ATP binding cassette subfamily C member 8
	ABC36, HHF1, HI, HRINS, MRP8

	ABCC9
	ATP binding cassette subfamily C member 9
	ABC37, ATFB12, CANTU, CMD1O, IDMYS

	ABCG5
	ATP binding cassette subfamily D member 1
	ABC42, ALD, ALDP, AMN

	ABCG8
	ATP binding cassette subfamily G member 5
	STSL, STSL2

	ABHD5
	ATP binding cassette subfamily G member 8
	GBD4, STSL, STSL1

	ABRA
	abhydrolase domain containing 5, lysophosphatidic acid acyltransferase
	CGI58, IECN2, NCIE2

	ACAD8
	actin binding Rho activating protein
	STARS

	ACAD9
	acyl-CoA dehydrogenase family member 8
	ACAD-8, ARC42, IBDH

	ACADM
	acyl-CoA dehydrogenase family member 9
	MC1DN20, NPD002

	ACADS
	acyl-CoA dehydrogenase medium chain
	ACAD1, MCAD, MCADH

	ACADVL
	acyl-CoA dehydrogenase short chain
	ACAD3, SCAD

	ACO2
	acyl-CoA dehydrogenase very long chain
	ACAD6, LCACD, VLCAD

	ACTA1
	aconitase 2
	ACONM, HEL-S-284, ICRD, OCA8, OPA9

	ACTA2
	actin alpha 1, skeletal muscle
	ACTA, ASMA, CFTD, CFTD1, CFTDM

	ACTC1
	actin alpha 2, smooth muscle
	ACTSA

	ACTN2
	actin alpha cardiac muscle 1
	ACTC, ASD5, CMD1R, CMH11, LVNC4

	ADA2
	actinin alpha 2
	CMD1AA, CMH23, MPD6, MYOCOZ

	ADAM11
	ADAM metallopeptidase domain 11
	MDC

	ADAMTS19
	ADAM metallopeptidase with thrombospondin type 1 motif 19
	CVDP2

	ADAMTS7
	ADAM metallopeptidase with thrombospondin type 1 motif 7
	ADAM-TS 7, ADAM-TS7, ADAMTS-7

	ADAMTSL2
	ADAMTS like 2
	ADAMTSL-2, GPHYSD1

	ADAR
	adenosine deaminase RNA specific
	ADAR1, AGS6, DRADA, DSH, DSRAD

	ADCY5
	adenylate cyclase 5
	AC5, DSKOD, FDFM

	ADGRD1
	adhesion G protein-coupled receptor D1
	GPR133, PGR25

	ADORA2A
	adenosine A2a receptor
	A2aR, ADORA2, RDC8

	ADPRHL1
	ADP-ribosylhydrolase like 1
	ARH2

	ADRB1
	adrenoceptor beta 1
	ADRB1R, B1AR, BETA1AR, FNSS2, RHR

	ADRB2
	adrenoceptor beta 2
	ADRB2R, ADRBR, B2AR, BAR, BETA2AR

	ADRB3
	adrenoceptor beta 3
	BETA3AR

	AGK
	acylglycerol kinase
	CATC5, CTRCT38, MTDPS10, MULK

	AGL
	amylo-alpha-1, 6-glucosidase, 4-alpha-glucanotransferase
	GDE

	AGPAT2
	1-acylglycerol-3-phosphate O-acyltransferase 2
	1-AGPAT2, BSCL, BSCL1, LPAAB, LPAAT-beta

	AGXT
	alanine--glyoxylate aminotransferase
	AGT, AGT1, AGXT1, PH1, SPAT

	AHCY
	adenosylhomocysteinase
	SAHH, adoHcyase

	AIP
	A-kinase anchoring protein 6
	ADAP100, ADAP6, AKAP100, PRKA6, mAKAP

	AKAP6
	A-kinase anchoring protein 9
	AKAP-9, AKAP350, AKAP450, CG-NAP, HYPERION

	AKAP9
	AKT serine/threonine kinase 1
	AKT, PKB, PKB-ALPHA, PRKBA, RAC

	AKT1
	aldehyde dehydrogenase 7 family member A1
	ATQ1, EPD, PDE

	ALDH7A1
	aldolase, fructose-bisphosphate A
	ALDA, GSD12, HEL-S-87p

	ALDOA
	ALG1 chitobiosyldiphosphodolichol beta-mannosyltransferase
	CDG1K, HMAT1, HMT-1, HMT1, MT-1

	ALG1
	ALG10 alpha-1,2-glucosyltransferase B
	ALG10, KCR1

	ALG10B
	ALG3 alpha-1,3- mannosyltransferase
	CDG1D, CDGS4, CDGS6, D16Ertd36e, NOT56L

	ALG3
	ALMS1 centrosome and basal body associated protein
	ALSS

	ALMS1
	alpha kinase 2
	HAK

	ALPK2
	alpha kinase 3
	CMH27, MAK, MIDORI

	ALPK3
	ankyrin 1
	ANK, SPH1, SPH2, ankyrin-1

	AMN
	ankyrin 2
	ANK-2, CFAP87, FAP87, LQT4, brank-2

	ANK1
	ankyrin repeat domain 1
	ALRP, C-193, CARP, CVARP, MCARP

	ANK2
	ankyrin repeat domain containing 11
	ANCO-1, ANCO1, LZ16, T13

	ANKRD1
	ankyrin repeat domain 2
	ARPP

	ANKRD11
	ankyrin repeat domain 9
	

	ANKRD2
	ankyrin repeat and sterile alpha motif domain containing 6
	ANKRD14, NPHP16, PKDR1, SAMD6

	ANKRD9
	anoctamin 5
	GDD1, LGMD2L, LGMDR12, TMEM16E

	ANKS6
	apolipoprotein A4
	

	ANO5
	apolipoprotein A5
	APOAV, RAP3

	APOA4
	apolipoprotein B
	FCHL2, FLDB, LDLCQ4, apoB-100, apoB-48

	APOA5
	apolipoprotein B mRNA editing enzyme catalytic subunit 2
	ARCD1, ARP1

	APOB
	apolipoprotein C2
	APO-CII, APOC-II

	APOBEC2
	apolipoprotein E
	AD2, APO-E, ApoE4, LDLCQ5, LPG

	APOC2
	adenine phosphoribosyltransferase
	AMP, APRTD

	APOE
	aquaporin 7
	AQP7L, AQPap, GLYCQTL

	APOPT1
	Cdc42 guanine nucleotide exchange factor 9
	COLLYBISTIN, DEE8, EIEE8, HPEM-2, PEM-2

	APRT
	ADP-ribosyltransferase 3 (inactive)
	ARTC3

	AQP7
	aristaless related homeobox
	CT121, EIEE1, ISSX, MRX29, MRX32

	ARHGEF9
	N-acylsphingosine amidohydrolase 1
	AC, ACDase, ASAH, PHP, PHP32

	ARSB
	ankyrin repeat and SOCS box containing 10
	GLC1F

	ART3
	ankyrin repeat and SOCS box containing 11
	

	ARX
	ankyrin repeat and SOCS box containing 15
	

	ASAH1
	ankyrin repeat and SOCS box containing 18
	ASB-18

	ASB10
	asparaginase
	C14orf76, GPA/WT, LYSOLP, hASNase1

	ASB11
	asporin
	OS3, PLAP-1, PLAP1, SLRR1C

	ASB15
	ASXL transcriptional regulator 1
	BOPS, MDS

	ASB18
	ATPase family AAA domain containing 3A
	HAYOS, PHRINL

	ASIP
	ATPase Na+/K+ transporting subunit alpha 2
	DEE98, FARIMPD, FHM2, MHP2

	ASPG
	ATPase Na+/K+ transporting subunit alpha 3
	AHC2, ATP1A1, CAPOS, DEE99, DYT12

	ASPN
	ATPase sarcoplasmic/endoplasmic reticulum Ca2+ transporting 2
	ATP2B, DAR, DD, SERCA2

	ASXL1
	ATP synthase F1 subunit delta
	ATP5D, MC5DN5

	ATAD3A
	ATP synthase F1 subunit epsilon
	ATP5E, ATPE, MC5DN3

	ATP1A2
	ATP synthase membrane subunit c locus 3
	ATP5G3, DYTSPG, P3

	ATP1A3
	ATP synthase membrane subunit k
	AGP, ATP5MD, DAPIT, HCVFTP2, MC5DN6

	ATP2A2
	ATP synthase F0 subunit 6
	ATPase6, MTATP6

	ATP5F1D
	ATPase H+ transporting V1 subunit A
	ARCL2D, ATP6A1, ATP6V1A1, DEE93, HO68

	ATP5F1E
	ATPase H+ transporting V1 subunit E1
	ARCL2C, ATP6E, ATP6E2, ATP6V1E, P31

	ATP5MC3
	ATP synthase F0 subunit 8
	ATPase8, MTATP8

	ATP5MD
	ATRX chromatin remodeler
	JMS, MRX52, RAD54, RAD54L, XH2

	ATP6
	aurora kinase A interacting protein 1
	AIP, AKIP, MRP-S38

	ATP6V1A
	beta-2-microglobulin
	IMD43

	ATP6V1E1
	beta-1,3-N-acetylgalactosaminyltransferase 1 (globoside blood group)
	B3GALANT1, B3GALT3, GLCT3, GLOB, Gb4Cer

	ATP8
	beta-1,3-galactosyltransferase 2
	BETA3GALT2, GLCT2, beta3Gal-T2

	ATRX
	BAG cochaperone 3
	BAG-3, BIS, CAIR-1, MFM6

	B2M
	BAG cochaperone 5
	BAG-5, CMD2F

	B3GALNT1
	BAF nuclear assembly factor 1
	BAF, BCRP1, D14S1460, NGPS

	B3GALT2
	bromodomain adjacent to zinc finger domain 1B
	WBSCR10, WBSCR9, WSTF

	BAG3
	Bardet-Biedl syndrome 2
	BBS, RP74

	BAG5
	BCL11 transcription factor B
	ATL1, ATL1-alpha, ATL1-beta, ATL1-delta, ATL1-gamma

	BANF1
	BAF chromatin remodeling complex subunit BCL7B
	SMARCJ2

	BAZ1B
	beta-carotene oxygenase 2
	B-DIOX-II, BCDO2

	BBS2
	BCS1 homolog, ubiquinol-cytochrome c reductase complex chaperone
	BCS, BCS1, BJS, FLNMS, GRACILE

	BCL7B
	biglycan
	DSPG1, MRLS, PG-S1, PGI, SEMDX

	BCO2
	bone morphogenetic protein 10
	

	BCS1L
	bone morphogenetic protein 2
	BDA2, BMP2A, SSFSC, SSFSC1

	BGN
	bone morphogenetic protein 6
	IO, VGR, VGR1

	BMP10
	bone morphogenetic protein receptor type 2
	BMPR-II, BMPR3, BMR2, BRK-3, POVD1

	BMP2
	bolA family member 3
	MMDS2

	BMP6
	bromodomain PHD finger transcription factor
	FAC1, FALZ, NEDDFL, NURF301

	BMPR2
	B-Raf proto-oncogene, serine/threonine kinase
	B-RAF1, B-raf, BRAF-1, BRAF1, NS7

	BOLA3
	BRCA1 associated ATM activator 1
	BAAT1, C7orf27, NEDCAS, RMFSL

	BPTF
	BRCA1 DNA repair associated
	BRCAI, BRCC1, BROVCA1, FANCS, IRIS

	BRAF
	BRCA2 DNA repair associated
	BRCC2, BROVCA2, FACD, FAD, FAD1

	BRAT1
	BSCL2 lipid droplet biogenesis associated, seipin
	GNG3LG, HMN5, HMN5C, PELD, SPG17

	BRCA1
	basigin (Ok blood group)
	5F7, CD147, EMMPRIN, EMPRIN, HAb18G

	BRCA2
	butyrophilin like 2
	BTL-II, BTN7, HSBLMHC1, SS2

	BRCC3
	BUD23 rRNA methyltransferase and ribosome maturation factor
	HASJ4442, HUSSY-3, MERM1, PP3381, WBMT

	BRF1
	blood vessel epicardial substance
	CARICK, HBVES, LGMD2X, LGMDR25, POP1

	BRIP1
	basic leucine zipper and W2 domains 2
	5MP1, HSPC028, MST017, MSTP017

	BSCL2
	chromosome 11 open reading frame 21
	

	BSG
	chromosome 14 open reading frame 180
	C14orf77, NRAC

	BTNL2
	chromosome 17 open reading frame 107
	

	BUD23
	chromosome 19 open reading frame 47
	

	BVES
	C1D nuclear receptor corepressor
	LRP1, Rrp47, SUN-CoR, SUNCOR, hC1D

	BZW2
	complement C1q binding protein
	COXPD33, GC1QBP, HABP1, SF2AP32, SF2p32

	C11orf21
	C1q and TNF related 1
	CTRP1, GIP, ZSIG37

	C14orf180
	chromosome 1 open reading frame 105
	

	C15orf41
	complement C4A (Rodgers blood group)
	C4, C4A2, C4A3, C4A4, C4A6

	C17orf107
	calcium voltage-gated channel subunit alpha1 A
	APCA, BI, CACNL1A4, CAV2.1, DEE42

	C19orf47
	calcium voltage-gated channel subunit alpha1 B
	BIII, CACNL1A5, CACNN, Cav2.2, DYT23

	C1orf105
	calcium voltage-gated channel subunit alpha1 C
	CACH2, CACN2, CACNL1A1, CCHL1A1, CaV1.2

	C1QBP
	calcium voltage-gated channel subunit alpha1 D
	CACH3, CACN4, CACNL1A2, CCHL1A2, Cav1.3

	C1QTNF1
	calcium voltage-gated channel subunit alpha1 G
	Ca(V)T.1, Cav3.1, NBR13, SCA42, SCA42ND

	C4A
	calcium voltage-gated channel subunit alpha1 H
	CACNA1HB, Cav3.2, ECA6, EIG6, HALD4

	CACNA1A
	calcium voltage-gated channel subunit alpha1 S
	CACNL1A3, CCHL1A3, Cav1.1, HOKPP, HOKPP1

	CACNA1B
	calcium voltage-gated channel auxiliary subunit alpha2delta 1
	CACNA2, CACNL2A, CCHL2A, DEE110, LINC01112

	CACNA1C
	calcium voltage-gated channel auxiliary subunit beta 2
	CAB2, CACNLB2, CAVB2, MYSB

	CACNA1D
	calcium voltage-gated channel auxiliary subunit beta 4
	CAB4, CACNLB4, EA5, EIG9, EJM

	CACNA1G
	calmodulin 1
	CALML2, CAM2, CAM3, CAMB, CAMC

	CACNA1H
	calmodulin 2
	CALM, CALML2, CAM1, CAM3, CAMC

	CACNA1I
	calmodulin 3
	CALM, CAM1, CAM2, CAMB, CPVT6

	CACNA1S
	calreticulin 3
	CMH19, CRT2, CT93

	CACNA2D1
	calcium/calmodulin dependent protein kinase II delta
	CAMKD

	CACNB2
	calpain 5
	ADNIV, HTRA3, VRNI, nCL-3

	CACNB4
	cysteinyl-tRNA synthetase 1
	CARS, CYSRS, MCDDBH, MDBH, MGC:11246

	CALM1
	cysteinyl-tRNA synthetase 2, mitochondrial
	COXPD27, cysRS

	CALM2
	calsequestrin 2
	PDIB2

	CALM3
	calcium sensing receptor
	CAR, EIG8, FHH, FIH, GPRC2A

	CALR3
	castor zinc finger 1
	CAS11, CST, SRG, ZNF693, dJ734G22.1

	CAMK2D
	caveolin 1
	BSCL3, CGL3, LCCNS, MSTP085, PPH3

	CAP2
	caveolin 3
	LGMD1C, LQT9, MPDT, RMD2, VIP-21

	CARS
	caveolae associated protein 1
	CAVIN, CGL4, FKSG13, PTRF, cavin-1

	CARS2
	caveolae associated protein 4
	MURC, cavin-4

	CASQ2
	Cbl proto-oncogene
	C-CBL, CBL2, FRA11B, NSLL, RNF55

	CASR
	cystathionine beta-synthase
	CBSL, HIP4

	CASZ1
	coiled-coil domain containing 141
	CAMDI

	CAV1
	cyclin D1
	BCL1, D11S287E, PRAD1, U21B31

	CAV3
	C-C motif chemokine receptor 1
	CD191, CKR-1, CKR1, CMKBR1, HM145

	CAVIN1
	CD163 molecule like 1
	CD163B, M160, SCARI2, STAR, WC1

	CAVIN4
	cell division cycle 45
	CDC45L, CDC45L2, MGORS7, PORC-PI-1

	CBL
	cell division cycle 73
	C1orf28, FIHP, HPTJT, HRPT1, HRPT2

	CBS
	cadherin 13
	CDHH, P105

	CCDC141
	cadherin 2
	ACOGS, ADHD8, ARVD14, CD325, CDHN

	CCND1
	cadherin related 23
	CDHR23, PITA5, USH1D

	CCR1
	CDAN1 interacting nuclease 1
	C15orf41, HH114

	CDC45
	cyclin dependent kinase 18
	PCTAIRE, PCTAIRE3, PCTK3

	CDC73
	cyclin dependent kinase like 5
	CFAP247, DEE2, EIEE2, ISSX, STK9

	CDH13
	cyclin dependent kinase inhibitor 1A
	CAP20, CDKN1, CIP1, MDA-6, P21

	CDH19
	cyclin dependent kinase inhibitor 1B
	CDKN4, KIP1, MEN1B, MEN4, P27KIP1

	CDH2
	cyclin dependent kinase inhibitor 1C
	BWCR, BWS, KIP2, WBS, p57

	CDH23
	cyclin dependent kinase inhibitor 2A
	ARF, CDK4I, CDKN2, CMM2, INK4

	CDK18
	cyclin dependent kinase inhibitor 2B
	CDK4I, INK4B, MTS2, P15, TP15

	CDKL5
	cyclin dependent kinase inhibitor 2C
	INK4C, p18, p18-INK4C

	CDKN1A
	cell adhesion associated, oncogene regulated
	CDO, CDON1, HPE11, Ihog, ORCAM

	CDKN1B
	centromere protein E
	CENP-E, KIF10, MCPH13, PPP1R61

	CDKN1C
	cholesteryl ester transfer protein
	BPIFF, HDLCQ10

	CDKN2A
	complement factor H
	AHUS1, AMBP1, ARMD4, ARMS1, CFHL3

	CDKN2B
	complement factor H
	AHUS1, AMBP1, ARMD4, ARMS1, CFHL3

	CDKN2C
	cofilin 2
	NEM7

	CDON
	coiled-coil-helix-coiled-coil-helix domain containing 10
	C22orf16, FTDALS2, IMMD, MIX17A, N27C7-4

	CENPE
	coiled-coil-helix-coiled-coil-helix domain containing 3
	MICOS19, MINOS3, Mic19, PPP1R22

	CETP
	choline kinase beta
	CHETK, CHKL, CK, CKB, CKEKB

	CFH
	CHKB-CPT1B readthrough (NMD candidate)
	CHKL-CPT1B, CPT1-M, CPT1B, CPTI-M

	CFL2
	cholinergic receptor muscarinic 2
	HM2

	CHCHD10
	cholinergic receptor nicotinic alpha 2 subunit
	

	CHCHD3
	cholinergic receptor nicotinic alpha 4 subunit
	BFNC, EBN, EBN1, NACHR, NACHRA4

	CHD2
	cholinergic receptor nicotinic beta 2 subunit
	EFNL3, nAChRB2

	CHKB
	cholinergic receptor nicotinic epsilon subunit
	ACHRE, CMS1D, CMS1E, CMS2A, CMS4A

	CHRM2
	calcium and integrin binding family member 2
	DFNB48, KIP2, USH1J

	CHRNA2
	CDGSH iron sulfur domain 2
	ERIS, Miner1, NAF-1, WFS2, ZCD2

	CHRNA4
	Cbp/p300 interacting transactivator with Glu/Asp rich carboxy-terminal domain 2
	ASD8, MRG-1, MRG1, P35SRJ, VSD2

	CHRNB2
	CDKN1A interacting zinc finger protein 1
	LSFR1, NP94, ZNF356

	CHRNE
	creatine kinase, mitochondrial 2
	SMTCK

	CIB2
	cardiotrophin like cytokine factor 1
	BSF-3, BSF3, CISS2, CLC, NNT-1

	CISD2
	chloride voltage-gated channel 2
	CIC-2, CLC2, ECA2, ECA3, EGI11

	CITED2
	chloride voltage-gated channel Kb
	CLCKB, ClC-K2, ClC-Kb

	CIZ1
	chloride intracellular channel 2
	CLCNL2, CLIC2b, MRXS32, XAP121

	CKMT2
	chloride intracellular channel 5
	DFNB102, DFNB103, MST130, MSTP130

	CLCF1
	CAP-Gly domain containing linker protein 2
	CLIP, CLIP-115, CYLN2, WBSCR3, WBSCR4

	CLCN2
	CLN3 lysosomal/endosomal transmembrane protein, battenin
	BTN1, BTS, JNCL

	CLCNKB
	CLN8 transmembrane ER and ERGIC protein
	C8orf61, EPMR, TLCD6

	CLGN
	caseinolytic mitochondrial matrix peptidase chaperone subunit B
	ANKCLB, HSP78, MEGCANN, MGCA7, MGCA7A

	CLIC2
	CCHC-type zinc finger nucleic acid binding protein
	CNBP1, DM2, PROMM, RNF163, ZCCHC22

	CLIC5
	contactin 2
	AXT, FAME5, TAG-1, TAX, TAX1

	CLIP2
	contactin associated protein 2
	AUTS15, CASPR2, CDFE, NRXN4, PTHSL1

	CLN3
	cytochrome c oxidase assembly factor 5
	6330578E17Rik, C2orf64, CEMCOX3, MC4DN9, Pet191

	CLN8
	cytochrome c oxidase assembly factor 6
	C1orf31, CEMCOX4, MC4DN13

	CLPB
	cytochrome c oxidase assembly factor 8
	APOP, APOP1, APOPT1, C14orf153, MC4DN17

	CNBP
	collagen type XXIII alpha 1 chain
	

	CNTN2
	collagen type III alpha 1 chain
	EDS4A, EDSVASC, PMGEDSV

	CNTNAP2
	collagen type IV alpha 1 chain
	BSVD, BSVD1, COL4A1s, PADMAL, RATOR

	COA5
	collagen type V alpha 1 chain
	EDSC, EDSCL1, FMDMF

	COA6
	collagen type V alpha 2 chain
	EDSC, EDSCL2

	COL23A1
	collagen type VII alpha 1 chain
	EBD1, EBDCT, EBR1, NDNC8

	COL3A1
	collagen like tail subunit of asymmetric acetylcholinesterase
	CMS5, EAD

	COL4A1
	cartilage oligomeric matrix protein
	CTS2, EDM1, EPD1, MED, PSACH

	COL5A1
	coenzyme Q10A
	

	COL5A2
	coenzyme Q2, polyprenyltransferase
	CL640, COQ10D1, MSA1, PHB:PPT

	COL7A1
	coenzyme Q4
	CGI-92, COQ10D7

	COLQ
	coenzyme Q9
	C16orf49, COQ10D5

	COMP
	corin, serine peptidase
	ATC2, CRN, Lrp4, PEE5, TMPRSS10

	COQ10A
	cytochrome c oxidase assembly factor heme A:farnesyltransferase COX10
	MC4DN3

	COQ2
	cytochrome c oxidase assembly factor COX14
	C12orf62, MC4DN10, PCAG1

	COQ4
	cytochrome c oxidase assembly homolog COX15
	CEMCOX2, MC4DN6

	COQ9
	cytochrome c oxidase subunit 5A
	COX, COX-VA, MC4DN20, VA

	CORIN
	cytochrome c oxidase subunit 5B
	COXVB

	COX10
	cytochrome c oxidase subunit 6A2
	COX6AH, COXVIAH, COXVIa-M, MC4DN18

	COX14
	cytochrome c oxidase subunit 6B1
	COX6B, COXG, COXVIb1, MC4DN7

	COX15
	cytochrome c oxidase subunit 7A1
	COX7A, COX7AH, COX7AM

	COX2
	cytochrome c oxidase subunit 7B
	APLCC, LSDMCA2

	COX5A
	complexin 3
	CPX-III, CPXIII, Nbla11589

	COX5B
	copine 5
	COPN5, CPN5

	COX6A2
	coproporphyrinogen oxidase
	COX, CPO, CPX, HARPO, HCP

	COX6B1
	carnitine palmitoyltransferase 1A
	CPT1, CPT1-L, L-CPT1

	COX7A1
	carnitine palmitoyltransferase 2
	CPT1, CPTASE, IIAE4

	COX7B
	cAMP responsive element binding protein 3 like 3
	CREB-H, CREBH, HYST1481, HYTG2

	CPA6
	CREB binding protein
	CBP, KAT3A, MKHK1, RSTS, RSTS1

	CPLX3
	cysteine rich with EGF like domains 1
	AVSD2, CIRRIN

	CPNE5
	cysteine rich protein 2
	CRIP, CRP2, ESP1

	CPOX
	cysteine rich protein 3
	CRP-3, TLP, TLP-A, h6LIMo

	CPT1A
	cytokine receptor like factor 1
	CISS, CISS1, CLF, CLF-1, NR6

	CPT1B
	crystallin alpha B
	CMD1II, CRYA2, CTPP2, CTRCT16, HEL-S-101

	CPT2
	crystallin mu
	DFNA40, THBP

	CREB3L3
	cold shock domain containing C2
	PIPPIN, dJ347H13.2

	CREBBP
	colony stimulating factor 2 receptor subunit alpha
	CD116, CDw116, CSF2R, CSF2RAX, CSF2RAY

	CRELD1
	colony stimulating factor 2 receptor subunit beta
	CD131, CDw131, IL3RB, IL5RB, SMDP5

	CRIP2
	cysteine and glycine rich protein 3
	CLP, CMD1M, CMH12, CRP3, LMO4

	CRIP3
	cystatin B
	CPI-B, CST6, EPM1, EPM1A, PME

	CRLF1
	cancer/testis antigen 2
	CAMEL, CT2, CT6.2, CT6.2a, CT6.2b

	CRYAB
	cardiotrophin 1
	CT-1, CT1

	CRYM
	cytotoxic T-lymphocyte associated protein 4
	ALPS5, CD, CD152, CELIAC3, CTLA-4

	CSDC2
	catenin alpha 3
	ARVD13, VR22

	CSF2RA
	catenin beta 1
	CTNNB, EVR7, MRD19, NEDSDV, armadillo

	CSF2RB
	cubilin
	IFCR, IGS, IGS1, MGA1, gp280

	CSRP3
	cytoglobin
	HGB, STAP

	CSTB
	cytochrome P450 family 2 subfamily A member 6
	CPA6, CYP2A, CYP2A3, CYPIIA6, P450C2A

	CTAG2
	cytochrome P450 family 2 subfamily J member 2
	CPJ2, CYPIIJ2

	CTF1
	cytochrome b
	MTCYB

	CTLA4
	D-2-hydroxyglutarate dehydrogenase
	D2HGD

	CTNNA3
	DAN domain BMP antagonist family member 5
	CER2, CERL2, CKTSF1B3, COCO, CRL2

	CTNNB1
	death domain associated protein
	BING2, DAP6, EAP1, SMIM40

	CUBN
	dopamine beta-hydroxylase
	DBM, ORTHYP1

	CYGB
	DDB1 and CUL4 associated factor 17
	C20orf37, C2orf37

	CYP2J2
	DDB1 and CUL4 associated factor 8
	GAN2, H326, WDR42A

	CYTB
	dachsous cadherin-related 1
	CDH19, CDH25, CDHR6, FIB1, MVP2

	D2HGDH
	defective in cullin neddylation 1 domain containing 2
	C13orf17, DCNL2

	DAND5
	D-aspartate oxidase
	DASOX, DASPO, DDO-1, DDO-2

	DAXX
	2,4-dienoyl-CoA reductase 1
	DECR, NADPH, SDR18C1

	DBH
	defensin alpha 6
	DEF6, HD-6

	DCAF17
	DEP domain containing 1B
	BRCC3, XTP1

	DCAF8
	DEP domain containing 5, GATOR1 subcomplex subunit
	DEP.5, FFEVF, FFEVF1

	DCUN1D2
	desmin
	CDCD3, CSM1, CSM2, LGMD1D, LGMD1E

	DDO
	DiGeorge syndrome critical region gene 6 like
	DGCR6

	DECR1
	7-dehydrocholesterol reductase
	SLOS

	DEF6
	dehydrogenase/reductase 7C
	SDR32C2

	DEPDC5
	dehydrogenase/reductase 9
	3-alpha-HSD, 3ALPHA-HSD, RDH-E2, RDH-TBE, RDH15

	DES
	DIRAS family GTPase 1
	Di-Ras1, GBTS1, RIG

	DGCR6
	dispatched RND transporter family member 1
	DISPA

	DHCR7
	dickkopf WNT signaling pathway inhibitor 3
	CRRL, REIC, RIG

	DHRS7C
	delta like non-canonical Notch ligand 1
	DLK, DLK-1, Delta1, FA1, PREF1

	DHRS9
	delta like canonical Notch ligand 1
	DELTA1, DL1, Delta, NEDBAS

	DIRAS1
	dihydrolipoamide S-succinyltransferase
	DLTS, KGD2, PGL7

	DISP1
	dystrophin
	BMD, CMD3B, DXS142, DXS164, DXS206

	DKK3
	DM1 protein kinase
	DM, DM1, DM1PK, DMK, MDPK

	DLD
	DnaJ heat shock protein family (Hsp40) member C19
	PAM18, TIM14, TIMM14

	DLK1
	DnaJ heat shock protein family (Hsp40) member C21
	BMFS3, DNAJA5, GS3, JJJ1

	DLL1
	DnaJ heat shock protein family (Hsp40) member C30
	LHONAR, MC1DN38, WBSCR18

	DLST
	dynamin 1
	DEE31, DNM, EIEE31

	DMD
	dynamin 1 like
	DLP1, DRP1, DVLP, DYMPLE, EMPF

	DMPK
	DNA methyltransferase 3 alpha
	DNMT3A2, HESJAS, M.HsaIIIA, TBRS

	DNAJC19
	dedicator of cytokinesis 7
	DEE23, EIEE23, ZIR2

	DNAJC21
	deoxyhypusine hydroxylase
	HLRC1, NEDMVIC, hDOHH

	DNAJC30
	docking protein 7
	C4orf25, CMS10, CMS1B, FADS3

	DNM1
	dolichol kinase
	CDG1M, DK, DK1, SEC59, TMEM15

	DNM1L
	dolichyl-phosphate N-acetylglucosaminephosphotransferase 1
	ALG7, CDG-Ij, CDG1J, CMS13, CMSTA2

	DNMT3A
	dolichyl-phosphate mannosyltransferase subunit 3, regulatory
	CDG1O, MDDGB15, MDDGC15

	DOCK7
	dipeptidyl peptidase like 6
	DPL1, DPPX, MRD33, VF2

	DOHH
	dihydropyrimidinase like 4
	CRMP3, DRP-4, ULIP4

	DOK7
	desmocollin 2
	ARVD11, CDHF2, DG2, DGII/III, DSC3

	DOLK
	desmocollin 2
	ARVD11, CDHF2, DG2, DGII/III, DSC3

	DPAGT1
	DS cell adhesion molecule
	CHD2, CHD2-42, CHD2-52

	DPM3
	desmoglein 2
	CDHF5, HDGC

	DPP6
	dentin sialophosphoprotein
	DFNA39, DGI1, DMP3, DPP, DSP

	DPYSL4
	dystonin
	BP240, BPA, BPAG1, CATX-15, CATX15

	DSC2
	dystrobrevin alpha
	D18S892E, DRP3, DTN, DTN-A, LVNC1

	DSC3
	dual oxidase 2
	LNOX2, NOXEF2, P138-TOX, TDH6, THOX2

	DSG2
	dual oxidase maturation factor 2
	SIMNIPHOM, TDH5

	DSP
	dysferlin
	FER1L1, LGMD2B, LGMDR2, MMD1

	DST
	endothelin converting enzyme 1
	ECE

	DTNA
	enoyl-CoA hydratase 1
	HPXEL

	DUOX2
	enoyl-CoA hydratase, short chain 1
	ECHS1D, SCEH, mECH, mECH1

	DUOXA2
	EGF containing fibulin extracellular matrix protein 2
	ARCL1B, FBLN4, MBP1, UPH1

	DUSP27
	EF-hand domain containing 1
	EJM1, POC9, RIB72, dJ304B14.2

	DYSF
	EGF like domain multiple 7
	NEU1, VE-STATIN, ZNEU1

	ECE1
	egl-9 family hypoxia inducible factor 3
	HIFP4H3, HIFPH3, PHD3

	ECH1
	eukaryotic translation initiation factor 1A Y-linked
	eIF-4C

	ECHS1
	eukaryotic translation initiation factor 1B
	GC20

	EFEMP2
	eukaryotic translation initiation factor 4H
	WBSCR1, WSCR1, eIF-4H

	EFHC1
	elaC ribonuclease Z 2
	COXPD17, ELC2, HPC2

	EGLN3
	emerin
	EDMD, LEMD5, STA

	EIF1AY
	engrailed homeobox 1
	ENDOVESLB

	EIF1B
	enamelin
	ADAI, AI1C, AIH2

	EIF4H
	endoglin
	END, HHT1, ORW1

	ELAC2
	ectonucleotide pyrophosphatase/phosphodiesterase 1
	ARHR2, COLED, M6S1, NPP1, NPPS

	ELN
	ENTH domain containing 1
	CACNA1I, dJ370M22.3

	ELP1
	E1A binding protein p300
	KAT3B, MKHK2, RSTS2, p300

	EMD
	endothelial PAS domain protein 1
	ECYT4, HIF2A, HLF, MOP2, PASD2

	EN1
	erythrocyte membrane protein band 4.2
	PA, SPH5

	ENAM
	ectopic P-granules 5 autophagy tethering factor
	HEEW1, KIAA1632, VICIS

	ENG
	endoplasmic reticulum aminopeptidase 1
	A-LAP, ALAP, APPILS, ARTS-1, ARTS1

	ENPP1
	erb-b2 receptor tyrosine kinase 3
	ErbB-3, FERLK, HER3, LCCS2, MDA-BF-1

	EP300
	ERCC excision repair 2, TFIIH core complex helicase subunit
	COFS2, EM9, TFIIH, TTD, TTD1

	EPAS1
	ERCC excision repair 3, TFIIH core complex helicase subunit
	BTF2, GTF2H, RAD25, Ssl2, TFIIH

	EPB42
	ERCC excision repair 4, endonuclease catalytic subunit
	ERCC11, FANCQ, RAD1, XFEPS, XPF

	EPG5
	ERCC excision repair 6, chromatin remodeling factor
	ARMD5, CKN2, COFS, COFS1, CSB

	EPM2A
	ERCC excision repair 8, CSA ubiquitin ligase complex subunit
	CKN1, CSA, UVSS2

	ERAP1
	electron transfer flavoprotein subunit alpha
	EMA, GA2, MADD

	ERBB3
	electron transfer flavoprotein subunit beta
	FP585, MADD

	ERCC2
	electron transfer flavoprotein dehydrogenase
	ETFQO, MADD

	ERCC3
	electron transfer flavoprotein dehydrogenase
	ETFQO, MADD

	ERCC4
	exocyst complex component 6B
	SEC15B, SEC15L2, SEMDJL3

	ERCC6
	exosome component 5
	CABAC, RRP41B, RRP46, Rrp46p, hRrp46p

	ERCC8
	EYA transcriptional coactivator and phosphatase 1
	BOP, BOR, BOS1, OFC1

	ETFA
	EYA transcriptional coactivator and phosphatase 4
	CMD1J, DFNA10

	ETFB
	coagulation factor VIII
	AHF, DXS1253E, F8B, F8C, FVIII

	ETFDH
	fatty acid binding protein 3
	FABP11, H-FABP, M-FABP, MDGI, O-FABP

	EXOC6B
	family with sequence similarity 180 member A
	UNQ1940

	EXOSC5
	FA complementation group A
	FA, FA-H, FA1, FAA, FACA

	EYA1
	FA complementation group A
	FA, FA-H, FA1, FAA, FACA

	EYA4
	FA complementation group B
	FA2, FAAP90, FAAP95, FAB, FACB

	F8
	FA complementation group C
	FA3, FAC, FACC

	FABP3
	FA complementation group D2
	FA-D2, FA4, FACD, FAD, FAD2

	FAH
	FA complementation group E
	FACE, FAE

	FAM129A
	FA complementation group F
	FAF

	FAM155B
	FA complementation group G
	FAG, XRCC9

	FAM180A
	FA complementation group I
	KIAA1794

	FANCA
	FA complementation group L
	FAAP43, PHF9, POG

	FANCB
	FA complementation group M
	FAAP250, KIAA1596, POF15, SPGF28

	FANCC
	fatty acid synthase
	FAS, OA-519, SDR27X1

	FANCD2
	FAST kinase domains 2
	COXPD44, KIAA0971

	FANCE
	fibulin 2
	

	FANCF
	fibrillin 1
	ACMICD, ECTOL1, FBN, GPHYSD2, MASS

	FANCG
	fibrillin 2
	CCA, DA9, EOMD

	FANCI
	fructose-bisphosphatase 1
	FBP

	FANCL
	F-box and leucine rich repeat protein 4
	FBL4, FBL5, MTDPS13

	FANCM
	F-box protein 40
	FBX40

	FAS
	fibroblast growth factor 12
	DEE47, EIEE47, FGF12B, FHF1

	FASTKD2
	fibroblast growth factor 18
	FGF-18, ZFGF5

	FBLN2
	fibroblast growth factor 8
	AIGF, FGF-8, HBGF-8, HH6, KAL6

	FBN1
	fibroblast growth factor receptor 1
	BFGFR, CD331, CEK, ECCL, FGFBR

	FBN2
	four and a half LIM domains 2
	AAG11, DRAL, FHL-2, SLIM-3, SLIM3

	FBP1
	FIG4 phosphoinositide 5-phosphatase
	ALS11, BTOP, CMT4J, KIAA0274, SAC3

	FBXL4
	filamin A interacting protein 1
	FILIP

	FBXO40
	fat storage inducing transmembrane protein 1
	FIT1

	FGF12
	fat storage inducing transmembrane protein 2
	C20orf142, Fit2, SIDDIS, dJ881L22.2

	FGF18
	FKBP prolyl isomerase family member 6 (inactive)
	FKBP36, SPGF77

	FGF8
	fukutin related protein
	FKTR, LGMD2I, LGMDR9, MDC1C, MDDGA5

	FGFR1
	fukutin
	CMD1X, FCMD, LGMD2M, LGMDR13, MDDGA4

	FHL1
	flavin adenine dinucleotide synthetase 1
	FAD1, FADS, LSMFLAD, PP591

	FHL2
	filamin A
	ABP-280, ABPX, CSBS, CVD1, FGS2

	FHOD3
	filamin C
	ABP-280, ABP280A, ABPA, ABPL, CMH26

	FIG4
	formin like 3
	FHOD3, FRL2, WBP-3, WBP3

	FILIP1
	flavin containing dimethylaniline monoxygenase 3
	FMOII, TMAU, dJ127D3.1

	FITM1
	folliculin interacting protein 1
	IMD93

	FITM2
	Fos proto-oncogene, AP-1 transcription factor subunit
	AP-1, C-FOS, p55

	FKBP6
	forkhead box C2
	FKHL14, LD, MFH-1, MFH1

	FKRP
	forkhead box H1
	FAST-1, FAST1

	FKTN
	FAD dependent oxidoreductase domain containing 1
	FP634, H17, MC1DN19

	FLAD1
	FPGT-TNNI3K readthrough
	CARK, TNNI3K

	FLNA
	FPGT-TNNI3K readthrough
	CARK, TNNI3K

	FLNC
	FERM domain containing 3
	4.1O, EPB41L4O, EPB41LO, P410

	FMO3
	FERM domain containing 5
	NEDEMA

	FNIP1
	FRY microtubule binding protein
	13CDNA73, 214K23.2, C13orf14, CG003, bA207N4.2

	FOS
	fibronectin type III and SPRY domain containing 2
	SPRYD1

	FOXC2
	FTO alpha-ketoglutarate dependent dioxygenase
	ALKBH9, BMIQ14, GDFD

	FOXH1
	frataxin
	CyaY, FA, FARR, FRDA, X25

	FOXRED1
	alpha glucosidase
	LYAG

	FPGT-TNNI3K
	gamma-aminobutyric acid type A receptor subunit alpha1
	DEE19, ECA4, EIEE19, EJM, EJM5

	FRMD3
	gamma-aminobutyric acid type A receptor subunit alpha3
	EPILX2

	FRMD5
	gamma-aminobutyric acid type A receptor subunit alpha4
	

	FRY
	gamma-aminobutyric acid type A receptor subunit beta3
	DEE43, ECA5, EIEE43

	FSD2
	gamma-aminobutyric acid type A receptor subunit delta
	EIG10, EJM7, GEFSP5

	FTO
	gamma-aminobutyric acid type A receptor subunit gamma2
	CAE2, DEE74, ECA2, EIEE74, FEB8

	FXN
	growth arrest and DNA damage inducible gamma
	CR6, DDIT2, GADD45gamma, GRP17

	GAA
	galactosylceramidase
	

	GABRA1
	polypeptide N-acetylgalactosaminyltransferase 17
	GALNACT17, GALNT16, GALNT20, GALNTL3, GalNAc-T17

	GABRA3
	polypeptide N-acetylgalactosaminyltransferase like 6
	GALNACT20, GALNT17, GalNAc-T6L

	GABRA4
	growth arrest specific 1
	

	GABRB3
	GATA binding protein 4
	ASD2, TACHD, TOF, VSD1

	GABRD
	GATA binding protein 5
	CHTD5, GATAS, bB379O24.1

	GABRG2
	GATA binding protein 6
	

	GADD45G
	GATA zinc finger domain containing 1
	CMD2B, ODAG, RG083M05.2

	GALC
	glutamyl-tRNA amidotransferase subunit C
	15E1.2, COXPD42

	GALNT16
	glucosylceramidase beta 1
	GBA, GCB, GLUC

	GALNT17
	1,4-alpha-glucan branching enzyme 1
	APBD, GBE, GSD4

	GAS1
	glucagon receptor
	GGR, GL-R, MVAH

	GATA4
	GCOM1, MYZAP-POLR2M combined locus
	GRINL1A, Gcom2, MYZAP, MYZAP-POLR2M, gcom

	GATA5
	GCOM1, MYZAP-POLR2M combined locus
	GRINL1A, Gcom2, MYZAP, MYZAP-POLR2M, gcom

	GATA6
	ganglioside induced differentiation associated protein 1
	CMT4, CMT4A, CMTRIA

	GATAD1
	GTP dependent ribosome recycling factor mitochondrial 2
	EF-G2mt, EFG2, MRRF2, MST027, MSTP027

	GATC
	gap junction protein alpha 1
	AVSD3, CMDR, CX43, EKVP, EKVP3

	GBA
	gap junction protein alpha 3
	CTRCT14, CX46, CZP3

	GBE1
	gap junction protein alpha 5
	ATFB11, CX40

	GCGR
	galactosidase beta 1
	EBP, ELNR1, MPS4B

	GCK
	GLI family zinc finger 2
	CJS, HPE9, PHS2, THP1, THP2

	GCKR
	glucagon like peptide 1 receptor
	GLP-1, GLP-1-R, GLP-1R

	GCOM1
	glutamate-ammonia ligase
	GLNS, GS, PIG43, PIG59

	GDAP1
	glycerate kinase
	HBEBP2, HBEBP4, HBeAgBP4A

	GFM2
	GDP-mannose pyrophosphorylase B
	LGMDR19, MDDGA14, MDDGB14, MDDGC14

	GJA1
	G protein subunit alpha 11
	FBH, FBH2, FHH2, GNA-11, HG1K

	GJA3
	G protein subunit alpha i2
	GIP, GNAI2B, HG1C, H_LUCA15.1, H_LUCA16.1

	GJA5
	G protein subunit alpha o1
	DEE17, EIEE17, G-ALPHA-o, GNAO, HG1G

	GLA
	G protein subunit alpha q
	CMC1, G-ALPHA-q, GAQ, SWS

	GLB1
	GNAS complex locus
	AHO, C20orf45, GNAS1, GPSA, GSA

	GLI2
	G protein subunit beta 2
	HG2C1, SSS4, SSS4; NEDHYDF

	GLP1R
	G protein subunit beta 5
	GB5, HG2E, IDDCA, LADCI, gbeta5

	GLUD1
	glucosamine (UDP-N-acetyl)-2-epimerase/N-acetylmannosamine kinase
	DMRV, GLCNE, IBM2, NM, Uae1

	GLUL
	N-acetylglucosamine-1-phosphate transferase subunits alpha and beta
	GNPTA, ICD

	GLYCTK
	glucosamine (N-acetyl)-6-sulfatase
	G6S

	GMPPB
	golgi transport 1B
	CGI-141, GCT2, GOT1, GOT1B, YMR292W

	GNA11
	golgi SNAP receptor complex member 2
	Bos1, EPM6, GS27, MYOS

	GNAI2
	glycoprotein Ib platelet subunit beta
	BDPLT1, BS, CD42C, GPIBB, GPIbbeta

	GNAO1
	glypican 3
	DGSX, GTR2-2, MXR7, OCI-5, SDYS

	GNAQ
	glypican 4
	K-glypican, KPTS

	GNAS
	glycerol-3-phosphate dehydrogenase 1 like
	GPD1-L

	GNB2
	glycosylphosphatidylinositol anchored high density lipoprotein binding protein 1
	GPI-HBP1, HYPL1D

	GNB5
	G protein-coupled receptor 101
	GPCR6, PAGH2, PITA2

	GNE
	G protein-coupled receptor 17
	

	GNPTAB
	G protein-coupled receptor 22
	

	GNS
	G protein-coupled receptor 3
	ACCA

	GOSR2
	G protein regulated inducer of neurite outgrowth 1
	GRIN1

	GOT1
	glutathione peroxidase 4
	GPx-4, GSHPx-4, MCSP, PHGPx, SMDS

	GP1BB
	glutamate ionotropic receptor delta type subunit 1
	GluD1, GluD1-b

	GPC3
	glutamate ionotropic receptor NMDA type subunit 2A
	EPND, FESD, GluN2A, LKS, NMDAR2A

	GPC4
	glutamate ionotropic receptor NMDA type subunit 2C
	GluN2C, NMDAR2C, NR2C

	GPD1L
	glutamate receptor interacting protein 2
	

	GPIHBP1
	G protein-coupled receptor kinase 3
	ADRBK2, BARK2

	GPR101
	G protein-coupled receptor kinase 4
	GPRK2L, GPRK4, GRK4a, IT11

	GPR17
	G protein-coupled receptor kinase 5
	FP2025, GPRK5

	GPR22
	GSG1 like
	PRO19651

	GPR3
	gelsolin
	ADF, AGEL

	GPX4
	general transcription factor IIE subunit 2
	FE, TF2E2, TFIIE-B, TTD6

	GRIN1
	general transcription factor IIH subunit 5
	C6orf175, TFB5, TFIIH, TGF2H5, TTD

	GRIN2A
	general transcription factor IIi
	BAP135, BTKAP1, DIWS, GTFII-I, IB291

	GRIN2C
	GTF2I repeat domain containing 1
	BEN, CREAM1, GTF3, MUSTRD1, RBAP2

	GRIP2
	GTF2I repeat domain containing 2
	FP630, GTF2IRD2 alpha, GTF2IRD2A

	GRK3
	GTP binding protein 3, mitochondrial
	COXPD23, GTPBG3, MSS1, MTGP1, THDF1

	GRK4
	glucuronidase beta
	BG, MPS7

	GRK5
	glycogenin 1
	GSD15, GYG

	GSG1L
	glycogen synthase 1
	GSY, GYS

	GSN
	3-hydroxyacyl-CoA dehydratase 1
	CAP, MYONP, PTPLA

	GTF2E2
	hydroxyacyl-CoA dehydrogenase trifunctional multienzyme complex subunit alpha
	ECHA, GBP, HADH, LCEH, LCHAD

	GTF2H5
	hydroxyacyl-CoA dehydrogenase trifunctional multienzyme complex subunit alpha
	ECHA, GBP, HADH, LCEH, LCHAD

	GTF2I
	hydroxyacyl-CoA dehydrogenase trifunctional multienzyme complex subunit beta
	ECHB, MSTP029, MTPB, TP-BETA

	GTF2IRD1
	hepcidin antimicrobial peptide
	HEPC, HFE2B, LEAP1, PLTR

	GTF2IRD2
	heart and neural crest derivatives expressed 1
	Hxt, Thing1, bHLHa27, eHand

	GTPBP3
	heart and neural crest derivatives expressed 2
	DHAND2, Hed, Thing2, bHLHa26, dHand

	GUSB
	hemoglobin subunit beta
	CD113t-C, ECYT6, beta-globin

	GYG1
	holocytochrome c synthase
	CCHL, LSDMCA1, MCOPS7, MLS

	GYS1
	hyperpolarization activated cyclic nucleotide gated potassium channel 1
	BCNG-1, BCNG1, DEE24, EIEE24, GEFSP10

	HACD1
	hyperpolarization activated cyclic nucleotide gated potassium and sodium channel 2
	BCNG-2, BCNG2, EIG17, FEB2, GEFSP11

	HADH
	hyperpolarization activated cyclic nucleotide gated potassium channel 4
	BRGDA8, EIG18, SSS2

	HADHA
	hypocretin neuropeptide precursor
	NRCLP1, OX, PPOX

	HADHB
	histone deacetylase 4
	AHO3, BDMR, HA6116, HD4, HDAC-4

	HAMP
	hephaestin like 1
	HJDD, ZP

	HAND1
	HESX homeobox 1
	ANF, CPHD5, RPX

	HAND2
	hes related family bHLH transcription factor with YRPW motif 2
	CHF1, GRIDLOCK, GRL, HERP1, HESR2

	HBB
	homeostatic iron regulator
	HFE1, HH, HLA-H, MVCD7, TFQTL2

	HCCS
	heparan-alpha-glucosaminide N-acetyltransferase
	HGNAT, MPS3C, RP73, TMEM76

	HCN1
	hedgehog acyltransferase like
	C3orf3, GUP1, MBOAT3, MSTP002, OACT3

	HCN2
	hemojuvelin BMP co-receptor
	HFE2, HFE2A, JH, RGMC

	HCN4
	major histocompatibility complex, class I, B
	AS, B-4901, HLAB

	HDAC4
	major histocompatibility complex, class II, DP alpha 1
	DP(W3), DP(W4), DPA1, HLA-DP1A, HLA-DPA

	HEPHL1
	major histocompatibility complex, class II, DP beta 1
	DPB1, HLA-DP, HLA-DP1B, HLA-DPB

	HESX1
	major histocompatibility complex, class II, DR beta 1
	DRB1, HLA-DR1B, HLA-DRB, SS1

	HEY2
	hydroxymethylbilane synthase
	PBG-D, PBGD, PORC, UPS

	HFE
	3-hydroxy-3-methylglutaryl-CoA lyase
	HL

	HGSNAT
	3-hydroxy-3-methylglutaryl-CoA synthase 2
	

	HHATL
	HNF1 homeobox A
	HNF-1-alpha, HNF-1A, HNF1, HNF1alpha, HNF4A

	HJV
	HNF1 homeobox A
	HNF-1-alpha, HNF-1A, HNF1, HNF1alpha, HNF4A

	HLA-B
	heterogeneous nuclear ribonucleoprotein A1
	ALS19, ALS20, HNRPA1, HNRPA1L3, IBMPFD3

	HLA-DPA1
	heterogeneous nuclear ribonucleoprotein A2/B1
	HNRNPA2, HNRNPB1, HNRPA2, HNRPA2B1, HNRPB1

	HLA-DPB1
	HPS1 biogenesis of lysosomal organelles complex 3 subunit 1
	BLOC3S1, HPS

	HLA-DRB1
	HRas proto-oncogene, GTPase
	C-BAS/HAS, C-H-RAS, C-HA-RAS1, CTLO, H-RASIDX

	HMBS
	histidine rich calcium binding protein
	

	HMGCL
	histamine receptor H2
	H2R, HH2R

	HMGCS2
	hydroxysteroid 17-beta dehydrogenase 10
	17b-HSD10, ABAD, CAMR, DUPXp11.22, ERAB

	HNF1A
	heat shock protein family B (small) member 2
	HSP27, Hs.78846, LOH11CR1K, MKBP

	HNF4A
	heat shock protein family B (small) member 3
	DHMN2C, HMN2C, HSPL27

	HNRNPA1
	heat shock protein family B (small) member 7
	cvHSP

	HNRNPA2B1
	heat shock protein family B (small) member 8
	CMT2L, DHMN2, E2IG1, H11, HMN2

	HPS1
	heparan sulfate proteoglycan 2
	HSPG, PLC, PRCAN, SJA, SJS

	HRAS
	5-hydroxytryptamine receptor 4
	5-HT4, 5-HT4R

	HRC
	HtrA serine peptidase 2
	MGCA8, OMI, PARK13, PRSS25

	HRH2
	isocitrate dehydrogenase (NADP(+)) 2
	D2HGA2, ICD-M, IDH, IDH-2, IDHM

	HSD17B10
	iduronate 2-sulfatase
	ID2S, MPS2, SIDS

	HSPB2
	alpha-L-iduronidase
	IDA, MPS1, MPSI

	HSPB3
	immediate early response 3 interacting protein 1
	HSPC039, MEDS, PRO2309

	HSPB7
	interferon induced with helicase C domain 1
	AGS7, Hlcd, IDDM19, IMD95, MDA-5

	HSPB8
	interferon gamma
	IFG, IFI, IMD69

	HSPG2
	interferon gamma receptor 1
	CD119, IFNGR, IMD27A, IMD27B

	HTR4
	insulin like growth factor 2
	C11orf43, GRDF, IGF-II, PP9974, SRS3

	HTRA2
	IKAROS family zinc finger 1
	CVID13, Hs.54452, IK1, IKAROS, LYF1

	HTRA3
	interleukin 10
	CSIF, GVHDS, IL-10, IL10A, TGIF

	IDH2
	interleukin 12A
	CLMF, IL-12A, NFSK, NKSF1, P35

	IDS
	IL12A antisense RNA 1
	ILAS1-AS1

	IDUA
	interleukin 12B
	CLMF, CLMF2, IL-12B, IMD28, IMD29

	IER3IP1
	interleukin 23 receptor
	

	IFIH1
	integrin linked kinase
	HEL-S-28, ILK-1, ILK-2, P59, p59ILK

	IFNG
	insulin receptor
	CD220, HHF5

	IFNGR1
	inhibitory synaptic factor 1
	C15orf59

	IGF2
	importin 8
	RANBP8, VISS

	IKZF1
	interferon regulatory factor 4
	LSIRF, MUM1, NF-EM5, SHEP8

	IL10
	iroquois homeobox 4
	IRXA3

	IL12A
	iroquois homeobox 5
	HMMS, IRX-2a, IRXB2

	IL12A-AS1
	iroquois homeobox 6
	IRX-3, IRX7, IRXB3

	IL12B
	iron-sulfur cluster assembly enzyme
	2310020H20Rik, HML, ISU2, NIFU, NIFUN

	IL23R
	integrin subunit beta 1 binding protein 2
	CHORDC3, ITGB1BP, MELUSIN, MSTP015

	ILK
	inosine triphosphatase
	C20orf37, DEE35, HLC14-06-P, ITPase, My049

	INSR
	influenza virus NS1A binding protein
	ARA3, FLARA3, HSPC068, IMD70, KLHL39

	INSYN1
	iodotyrosine deiodinase
	C6orf71, DEHAL1, IYD-1, TDH4

	IPO8
	jagged canonical Notch ligand 1
	AGS, AGS1, AHD, AWS, CD339

	IRF4
	jagged canonical Notch ligand 2
	HJ2, LGMDR27, SER2

	IRX4
	junctophilin 2
	CMD2E, CMH17, JP-2, JP2

	IRX5
	junction plakoglobin
	CTNNG, DP3, DPIII, PDGB, PG

	IRX6
	KAT8 regulatory NSL complex subunit 1
	CENP-36, KDVS, KIAA1267, MSL1v1, NSL1

	ISCU
	lysine acetyltransferase 6B
	GTPTS, MORF, MOZ2, MYST4, ZC2HC6B

	ITGB1BP2
	kelch repeat and BTB domain containing 12
	KLHDC6

	ITPA
	kelch repeat and BTB domain containing 13
	HCG1645727, NEM6

	IYD
	potassium voltage-gated channel subfamily A member 1
	AEMK, EA1, HBK1, HUK1, KV1.1

	JAG1
	potassium voltage-gated channel subfamily A member 5
	ATFB7, HCK1, HK2, HPCN1, KV1.5

	JAG2
	potassium voltage-gated channel subfamily A regulatory beta subunit 2
	AKR6A5, HKvbeta2, HKvbeta2.1, HKvbeta2.2, KCNA2B

	JPH2
	potassium voltage-gated channel subfamily B member 1
	DEE26, DRK1, Kv2.1

	JUP
	potassium voltage-gated channel subfamily D member 3
	BRGDA9, KCND3L, KCND3S, KSHIVB, KV4.3

	KANSL1
	potassium voltage-gated channel subfamily E regulatory subunit 1
	ISK, JLNS, JLNS2, LQT2/5, LQT5

	KAT6B
	potassium voltage-gated channel subfamily E regulatory subunit 2
	ATFB4, LQT5, LQT6, MIRP1

	KBTBD12
	potassium voltage-gated channel subfamily E regulatory subunit 3
	BRGDA6, HOKPP, HYPP, MiRP2

	KBTBD13
	potassium voltage-gated channel subfamily E regulatory subunit 4
	MIRP3

	KCNA1
	potassium voltage-gated channel subfamily E regulatory subunit 5
	KCNE1L

	KCNA5
	potassium voltage-gated channel subfamily H member 1
	EAG, EAG1, Kv10.1, TMBTS, ZLS1

	KCNAB2
	potassium voltage-gated channel subfamily H member 2
	ERG-1, ERG1, H-ERG, HERG, HERG1

	KCNB1
	potassium voltage-gated channel interacting protein 2
	KCHIP2

	KCND3
	potassium inwardly rectifying channel subfamily J member 11
	BIR, HHF2, IKATP, KIR6.2, MODY13

	KCNE1
	potassium inwardly rectifying channel subfamily J member 12
	IRK-2, IRK2, KCNJN1, Kir2.2, hIRK

	KCNE1B
	potassium inwardly rectifying channel subfamily J member 18
	KIR2.6, TTPP2

	KCNE2
	potassium inwardly rectifying channel subfamily J member 2
	ATFB9, HHBIRK1, HHIRK1, IRK1, KIR2.1

	KCNE3
	potassium inwardly rectifying channel subfamily J member 3
	GIRK1, KGA, KIR3.1

	KCNE4
	potassium inwardly rectifying channel subfamily J member 4
	HIR, HIRK2, HRK1, IRK-3, IRK3

	KCNE5
	potassium inwardly rectifying channel subfamily J member 5
	CIR, GIRK4, KATP1, KIR3.4, LQT13

	KCNH1
	potassium inwardly rectifying channel subfamily J member 8
	KIR6.1, uKATP-1

	KCNH2
	potassium two pore domain channel subfamily K member 3
	K2p3.1, OAT1, PPH4, TASK, TASK-1

	KCNIP2
	potassium calcium-activated channel subfamily M alpha 1
	BKTM, CADEDS, IEG16, KCa1.1, LIWAS

	KCNJ11
	potassium voltage-gated channel subfamily Q member 1
	ATFB1, ATFB3, JLNS1, KCNA8, KCNA9

	KCNJ12
	KCNQ1 opposite strand/antisense transcript 1
	KCNQ1-AS2, KCNQ10T1, Kncq1, KvDMR1, KvLQT1-AS

	KCNJ18
	potassium voltage-gated channel subfamily Q member 2
	BFNC, DEE7, EBN, EBN1, ENB1

	KCNJ2
	potassium sodium-activated channel subfamily T member 1
	DEE14, EIEE14, ENFL5, KCa4.1, SLACK

	KCNJ3
	potassium channel tetramerization domain containing 7
	CLN14, EPM3

	KCNJ4
	KDEL endoplasmic reticulum protein retention receptor 2
	ELP-1, ELP1, ERD2.2, OI21

	KCNJ5
	kinesin family member 1B
	CMT2, CMT2A, CMT2A1, HMSNII, KLP

	KCNJ8
	kinesin family member 1C
	LTXS1, SATX2, SAX2, SPAX2, SPG58

	KCNK3
	kinesin family member 20A
	MKLP2, RAB6KIFL, RCM6

	KCNMA1
	KIT proto-oncogene, receptor tyrosine kinase
	C-Kit, CD117, MASTC, PBT, SCFR

	KCNQ1
	KLF transcription factor 1
	EKLF, EKLF/KLF1

	KCNQ1OT1
	KLF transcription factor 10
	EGR-alpha, EGRA, TIEG, TIEG1

	KCNQ2
	kelch like family member 31
	BKLHD6, KBTBD1, KLHL, bA345L23.2

	KCNT1
	kelch like family member 38
	C8ORFK36

	KCTD7
	kelch like family member 41
	KBTBD10, Krp1, SARCOSIN

	KIAA0391
	kelch like family member 7
	CISS3, KLHL6, PERCHING, SBBI26

	KIF1B
	killer cell lectin like receptor C4
	NKG2-F, NKG2F

	KIF1C
	KRAB-A domain containing 1
	

	KIF20A
	kynureninase
	KYNUU, VCRL2

	KIT
	laminin subunit alpha 2
	LAMM, MDC1A

	KLF1
	laminin subunit alpha 4
	CMD1JJ, LAMA3, LAMA4*-1

	KLF10
	laminin subunit alpha 4
	CMD1JJ, LAMA3, LAMA4*-1

	KLHL31
	laminin subunit beta 3
	AI1A, BM600-125KDA, JEB1A, JEB1B, LAM5

	KLHL38
	laminin subunit gamma 2
	B2T, BM600, CSF, EBR2, EBR2A

	KLHL41
	lysosomal associated membrane protein 2
	CD107b, DND, LAMP-2, LAMPB, LGP-96

	KLHL7
	leucyl-tRNA synthetase 2, mitochondrial
	HLASA, LEURS, PRLTS4, mtLeuRS

	KLRC4
	lymphocyte cytosolic protein 1
	CP64, HEL-S-37, L-PLASTIN, LC64P, LPL

	KRAS
	LIM domain binding 3
	CMD1C, CMH24, CMPD3, CYPHER, LDB3Z1

	KRBA1
	lactate dehydrogenase B
	HEL-S-281, LDH-B, LDH-H, LDHBD, TRG-5

	KYNU
	lactate dehydrogenase D
	DLACD, DLD

	LAMA2
	lactate dehydrogenase D
	DLACD, DLD

	LAMA3
	low density lipoprotein receptor
	FH, FHC, FHCL1, LDLCQ2

	LAMA4
	low density lipoprotein receptor adaptor protein 1
	ARH, ARH1, ARH2, FHCB1, FHCB2

	LAMB3
	LEM domain nuclear envelope protein 2
	CTRCT42, LEM2, MARUPS, NET25, dJ482C21.1

	LAMC2
	leucine zipper and EF-hand containing transmembrane protein 1
	CONDMIM, Mdm38, SLC55A1

	LAMP2
	leucine rich glioma inactivated 1
	ADLTE, ADPAEF, ADPEAF, EPITEMPIN, EPT

	LARS2
	LIM homeobox 3
	CPHD3, LIM3, M2-LHX3

	LDB3
	LIM homeobox 4
	CPHD4

	LDHB
	lipoic acid synthetase
	HGCLAS, HUSSY-01, LAS, LIP1, LS

	LDHD
	LIM domain kinase 1
	LIMK, LIMK-1

	LDLR
	LIM zinc finger domain containing 2
	LGMD2W, MDRCMTT, PINCH-2, PINCH2

	LDLRAP1
	lipoyltransferase 1
	LIPT1D

	LEMD2
	lectin, mannose binding 1 like
	ERGIC-53L, ERGL

	LETM1
	lipase maturation factor 1
	C16orf26, HMFN1876, JFP11, TMEM112, TMEM112A

	LGI1
	lamin A/C
	CDCD1, CDDC, CMD1A, CMT2B1, EMD2

	LHX3
	LIM domain 7
	FBX20, FBXO20, LMO7b, LOMP

	LHX4
	leiomodin 2
	C-LMOD, CLMOD, CMD2G

	LIAS
	leiomodin 3
	NEM10

	LIMK1
	potassium voltage-gated channel subfamily E regulatory subunit 1B
	KCNE1B

	LIMS2
	lysyl oxidase
	AAT10

	LIPT1
	lipin 1
	PAP1

	LMAN1L
	LDL receptor related protein 12
	MIG13A, ST7

	LMF1
	LDL receptor related protein 6
	ADCAD2, STHAG7

	LMNA
	LDL receptor related protein associated protein 1
	A2MRAP, A2RAP, HBP44, MRAP, MYP23

	LMO7
	leucine rich pentatricopeptide repeat containing
	CLONE-23970, GP130, LRP130, LSFC, MC4DN5

	LMOD2
	leucine rich repeat containing 10
	HRLRRP, LRRC10A

	LMOD3
	leucine rich repeat containing 14B
	

	LOX
	leucine rich repeat containing 2
	

	LPIN1
	leucine rich repeat containing 39
	

	LPL
	leucine rich repeat containing 49
	CSTPP2, PGs4

	LRP1
	LSM11, U7 small nuclear RNA associated
	AGS8

	LRP12
	leucine rich single-pass membrane protein 2
	C3orf45

	LRP6
	latent transforming growth factor beta binding protein 3
	DASS, GPHYSD3, LTBP-3, LTBP2, STHAG6

	LRPPRC
	latent transforming growth factor beta binding protein 4
	ARCL1C, LTBP-4, LTBP4L, LTBP4S

	LRRC10
	leucine zipper protein 1
	LUZP

	LRRC14B
	Ly6/neurotoxin 1
	

	LRRC2
	leucine zipper like transcription regulator 1
	BTBD29, LZTR-1, NS10, NS2, SWNTS2

	LRRC39
	mitotic arrest deficient 2 like 2
	FANCV, MAD2B, POLZ2, REV7

	LRRC49
	mitogen-activated protein kinase kinase 1
	CFC3, MAPKK1, MEK1, MEL, MKK1

	LSM11
	mitogen-activated protein kinase kinase 2
	CFC4, MAPKK2, MEK2, MKK2, PRKMK2

	LSMEM2
	mitogen-activated protein kinase kinase kinase kinase 2
	BL44, GCK, RAB8IP

	LTBP2
	mitogen-activated protein kinase kinase kinase kinase 5
	GCKR, KHS, KHS1, MAPKKKK5

	LTBP4
	MAPK activated protein kinase 3
	3PK, MAPKAP-K3, MAPKAP3, MAPKAPK-3, MDPT3

	LUZP1
	MBL associated serine protease 1
	3MC1, CRARF, CRARF1, MAP-1, MAP1

	LYNX1
	MYC associated factor X
	bHLHd4

	LZTR1
	myoglobin
	PVALB

	MAD2L2
	melanocortin 2 receptor
	ACTHR

	MADD
	minichromosome maintenance 10 replication initiation factor
	CNA43, DNA43, IMD80, PRO2249

	MAP2K1
	MAPK regulated corepressor interacting protein 2
	C16orf14, FAM195A, c349E10.1

	MAP2K2
	malate dehydrogenase 1
	DEE88, EIEE88, HEL-S-32, KAR, MDH-s

	MAPKAPK3
	malate dehydrogenase 2
	DEE51, EIEE51, M-MDH, MDH, MGC:3559

	MASP1
	methyl-CpG binding protein 2
	AUTSX3, MRX16, MRX79, MRXS13, MRXSL

	MAX
	mediator complex subunit 12
	ARC240, CAGH45, FGS1, HDKR, HOPA

	MB
	mediator complex subunit 12
	ARC240, CAGH45, FGS1, HDKR, HOPA

	MC2R
	myocyte enhancer factor 2C
	C5DELq14.3, DEL5q14.3, NEDHSIL

	MCM10
	MEFV innate immunity regulator, pyrin
	FMF, MEF, PAAND, TRIM20

	MCRIP2
	maternally expressed 3
	FP504, GTL2, LINC00023, NCRNA00023, PRO0518

	MDH1
	menin 1
	MEAI, SCG2

	MDH2
	mesenchyme homeobox 1
	KFS2, MOX1

	ME2
	methyltransferase like 27
	WBSCR27

	MECP2
	microfibril associated protein 5
	AAT9, MAGP-2, MAGP2, MFAP-5, MP25

	MED12
	mitofusin 2
	CMT2A, CMT2A2, CMT2A2A, CMT2A2B, CPRP1

	MEF2C
	mitochondrial genome maintenance exonuclease 1
	C20orf72, DDK1, MTDPS11, bA504H3.4

	MEFV
	MIB E3 ubiquitin protein ligase 1
	DIP-1, DIP1, LVNC7, MIB, ZZANK2

	MEG3
	mitochondrial contact site and cristae organizing system subunit 13
	C19orf70, MIC12, MIC13, P117, QIL1

	MEN1
	mitochondrial calcium uptake 1
	CALC, CBARA1, EFHA3, MPXPS, ara CALC

	MEOX1
	mitochondrial intermediate peptidase
	COXPD31, HMIP, MIP

	METTL11B
	muscular LMNA interacting protein
	C6orf142, CIP, MMCKR

	METTL27
	MLX interacting protein like
	CHREBP, MIO, MLX, MONDOB, WBSCR14

	METTL7B
	MLX interacting protein like
	CHREBP, MIO, MLX, MONDOB, WBSCR14

	MFAP5
	malonyl-CoA decarboxylase
	MCD

	MFN2
	metabolism of cobalamin associated C
	cblC

	MGAT2
	matrix metallopeptidase 1
	CLG, CLGN

	MGME1
	matrix metallopeptidase 1
	CLG, CLGN

	MIB1
	matrix metallopeptidase 14
	MMP-14, MMP-X1, MT-MMP, MT-MMP 1, MT1-MMP

	MICOS13
	matrix metallopeptidase 2
	CLG4, CLG4A, MMP-2, MMP-II, MONA

	MICU1
	matrix metallopeptidase 23B
	MIFR, MIFR-1, MMP22, MMP23A

	MIPEP
	methylmalonyl-CoA mutase
	MCM, MUT

	MLIP
	monoacylglycerol O-acyltransferase 2
	DGAT2L5, DGAT2L5., MGAT2, hDC5

	MLX
	mitochondrial pyruvate carrier 1
	BRP44L, CGI-129, MPYCD, SLC54A1

	MLXIPL
	M-phase specific PLK1 interacting protein
	ABHS, C7orf11, ORF20, TTD4

	MLYCD
	MAGUK p55 scaffold protein 3
	DLG3

	MMACHC
	muscle RAS oncogene homolog
	M-RAs, NS11, R-RAS3, RRAS3

	MMP1
	mitochondrial ribosomal protein L12
	5c5-2, L12mt, MRP-L31/34, MRPL7, MRPL7/L12

	MMP14
	mitochondrial ribosomal protein L3
	COXPD9, MRL3, RPML3

	MMP2
	mitochondrial ribosomal protein L36
	BRIP1, L36mt, MRP-L36, PRPL36, RPMJ

	MMP23B
	mitochondrial ribosomal protein L44
	COXPD16, L44MT, MRP-L44

	MMUT
	mitochondrial ribosomal protein S14
	COXPD38, DJ262D12.2, HSMRPS14, MRP-S14, S14mt

	MPC1
	mitochondrial ribosomal protein S22
	C3orf5, COXPD5, GIBT, GK002, MRP-S22

	MPLKIP
	metallothionein 1H like 1
	MT1P2

	MPP3
	mitochondrial methionyl-tRNA formyltransferase
	COXPD15, FMT1, MC1DN27

	MRAP
	mitoregulin
	LEMP, LINC00116, MOXI, MPM, NCRNA00116

	MRAS
	mitochondrial tRNA translation optimization 1
	CGI-02, COXPD10

	MRPL12
	microtubule associated scaffold protein 2
	CAZIP, ICIS, KIAA0774, TIP150

	MRPL3
	myosin binding protein C3
	CMD1MM, CMH4, FHC, LVNC10, MYBP-C

	MRPL44
	myosin binding protein H like
	

	MRPS14
	MYC binding protein 2
	Myc-bp2, PAM, PHR1, Phr

	MRPS22
	myosin heavy chain 11
	AAT4, FAA4, SMHC, SMMHC, SMMS-1

	MT1HL1
	myosin heavy chain 6
	ASD3, CMD1EE, CMH14, MYHC, MYHCA

	MTFMT
	myosin heavy chain 7
	CMD1S, CMH1, MPD1, MYHCB, SPMD

	MTLN
	myosin heavy chain 7B
	MHC14, MYH14

	MTO1
	myosin light chain 12A
	HEL-S-24, MLC-2B, MLCB, MRCL3, MRLC3

	MTUS2
	myosin light chain 2
	CMH10, MFM12, MLC-2, MLC-2s/v, MLC-2v

	MYBPC3
	myosin light chain 3
	CMH8, MLC-lV/sb, MLC1SB, MLC1V, VLC1

	MYBPHL
	myosin light chain 4
	ALC1, AMLC, GT1, PRO1957

	MYH11
	myosin light chain 7
	MYL2A, MYLC2A

	MYH6
	myosin light chain kinase
	AAT7, KRP, MLCK, MLCK1, MLCK108

	MYH7
	myosin light chain kinase 2
	KMLC, MLCK, MLCK2, skMLCK

	MYH7B
	myosin light chain kinase 3
	MLCK, MLCK2, caMLCK

	MYL12A
	myosin XVIIIB
	KFS4

	MYL2
	myosin IH
	CCHS2

	MYL3
	myosin VI
	DFNA22, DFNB37

	MYL4
	myocardin
	MGBL, MYCD

	MYL7
	myomesin 1
	SKELEMIN

	MYLK
	myomesin 2
	TTNAP

	MYLK2
	myomesin 3
	

	MYLK3
	myotilin
	LGMD1, LGMD1A, MFM3, TTID, TTOD

	MYO18B
	myozenin 2
	C4orf5, CMH16, CS-1, FATZ-2

	MYO1H
	myopalladin
	CMD1DD, CMH22, MYOP, NEM11, RCM4

	MYO6
	myelin regulatory factor
	11orf9, C11orf9, CUGS, MMERV, MRF

	MYOCD
	Myb like, SWIRM and MPN domains 1
	2A-DUB, 2ADUB, BMFS4

	MYOM1
	mitotic spindle organizing protein 2A
	FAM128A, MOZART2A

	MYOM2
	N-alpha-acetyltransferase 10, NatA catalytic subunit
	ARD1, ARD1A, ARD1P, DXS707, MCOPS1

	MYOM3
	alpha-N-acetylgalactosaminidase
	D22S674, GALB

	MYOT
	N-acetyl-alpha-glucosaminidase
	CMT2V, MPS-IIIB, MPS3B, NAG, UFHSD

	MYOZ2
	NALCN channel auxiliary factor 2
	CXorf63, FAM155B, TED, TMEM28, bB57D9.1

	MYPN
	nanos C2HC-type zinc finger 3
	NANOS1L, NOS3, ZC2HC12C

	MYRF
	N-acetyltransferase 8 (putative)
	ATase2, CCNAT, CML1, GLA, Hcml1

	MYSM1
	neuron navigator 2
	HELAD1, POMFIL2, RAINB1, STEERIN2, UNC53H2

	MYZAP
	NAD(P)HX dehydratase
	CARKD, LP3298, PEBEL2

	MZT2A
	NBAS subunit of NRZ tethering complex
	ILFS2, NAG, SOPH

	NAA10
	neural cell adhesion molecule 1
	CD56, MSK39, NCAM

	NAGA
	neutrophil cytosolic factor 1
	CGD1, NCF1A, NOXO2, SH3PXD1A, p47phox

	NAGLU
	NADH dehydrogenase subunit 2
	MTND2

	NAV2
	NADH dehydrogenase subunit 3
	MTND3

	NAXD
	NADH dehydrogenase subunit 4
	MTND4

	NBAS
	NADH dehydrogenase subunit 4L
	MTND4L

	NCAM1
	NADH dehydrogenase subunit 5
	MTND5

	NCF1
	NADH dehydrogenase subunit 6
	MTND6

	ND1
	NDRG family member 4
	BDM1, SMAP-8, SMAP8

	ND2
	NADH:ubiquinone oxidoreductase subunit A1
	CI-MWFE, MC1DN12, MWFE, ZNF183

	ND3
	NADH:ubiquinone oxidoreductase subunit A10
	CI-42KD, CI-42k, MC1DN22

	ND4
	NADH:ubiquinone oxidoreductase subunit A11
	B14.7, CI-B14.7, MC1DN14

	ND4L
	NADH:ubiquinone oxidoreductase subunit A12
	B17.2, DAP13, MC1DN23

	ND5
	NADH:ubiquinone oxidoreductase subunit A13
	B16.6, CDA016, CGI-39, GRIM-19, GRIM19

	ND6
	NADH:ubiquinone oxidoreductase subunit A2
	B8, CD14, CIB8, MC1DN13

	NDRG4
	NADH:ubiquinone oxidoreductase subunit A3
	B9, CI-B9

	NDUFA1
	NDUFA4 mitochondrial complex associated
	CI-9k, CI-MLRQ, COXFA4, MC4DN21, MISTR1

	NDUFA10
	NADH:ubiquinone oxidoreductase subunit A6
	B14, CI-B14, LYRM6, MC1DN33, NADHB14

	NDUFA11
	NADH:ubiquinone oxidoreductase subunit A8
	CI-19KD, CI-PGIV, MC1DN37, PGIV

	NDUFA12
	NADH:ubiquinone oxidoreductase subunit A9
	CC6, CI-39k, CI39k, COQ11, MC1DN26

	NDUFA13
	NADH:ubiquinone oxidoreductase subunit AB1
	ACP, ACP1, FASN2A, SDAP

	NDUFA2
	NADH:ubiquinone oxidoreductase complex assembly factor 1
	CGI-65, CGI65, CIA30, MC1DN11

	NDUFA3
	NADH:ubiquinone oxidoreductase complex assembly factor 2
	B17.2L, MC1DN10, MMTN, NDUFA12L, mimitin

	NDUFA4
	NADH:ubiquinone oxidoreductase complex assembly factor 3
	2P1, C3orf60, E3-3, MC1DN18

	NDUFA6
	NADH:ubiquinone oxidoreductase complex assembly factor 4
	C6orf66, HRPAP20, HSPC125, MC1DN15, My013

	NDUFA8
	NADH:ubiquinone oxidoreductase complex assembly factor 5
	C20orf7, MC1DN16, bA526K24.2, dJ842G6.1

	NDUFA9
	NADH:ubiquinone oxidoreductase complex assembly factor 6
	C8orf38, FRTS5, MC1DN17

	NDUFAB1
	NADH:ubiquinone oxidoreductase complex assembly factor 8
	C17orf89, MC1DN34

	NDUFAF1
	NADH:ubiquinone oxidoreductase subunit B10
	MC1DN35, PDSW

	NDUFAF2
	NADH:ubiquinone oxidoreductase subunit B11
	CI-ESSS, ESSS, MC1DN30, NP17.3, Np15

	NDUFAF3
	NADH:ubiquinone oxidoreductase subunit B3
	B12, CI-B12, MC1DN25

	NDUFAF4
	NADH:ubiquinone oxidoreductase subunit B7
	B18, CI-B18, MC1DN39

	NDUFAF5
	NADH:ubiquinone oxidoreductase subunit B8
	ASHI, CI-ASHI, MC1DN32

	NDUFAF6
	NADH:ubiquinone oxidoreductase subunit B9
	B22, CI-B22, LYRM3, MC1DN24, UQOR22

	NDUFAF8
	NADH:ubiquinone oxidoreductase subunit C1
	KFYI

	NDUFB10
	NADH:ubiquinone oxidoreductase core subunit S1
	CI-75Kd, CI-75k, MC1DN5, PRO1304

	NDUFB11
	NADH:ubiquinone oxidoreductase core subunit S2
	CI-49, MC1DN6

	NDUFB3
	NADH:ubiquinone oxidoreductase core subunit S3
	CI-30, MC1DN8

	NDUFB7
	NADH:ubiquinone oxidoreductase subunit S4
	AQDQ, CI-18, CI-18 kDa, CI-AQDQ, MC1DN1

	NDUFB8
	NADH:ubiquinone oxidoreductase subunit S6
	CI-13kA, CI-13kD-A, CI13KDA, MC1DN9

	NDUFB9
	NADH:ubiquinone oxidoreductase core subunit S7
	CI-20, CI-20KD, MC1DN3, MY017, PSST

	NDUFC1
	NADH:ubiquinone oxidoreductase core subunit S8
	CI-23k, CI23KD, MC1DN2, TYKY

	NDUFS1
	NADH:ubiquinone oxidoreductase core subunit V1
	CI-51K, CI51KD, MC1DN4, UQOR1

	NDUFS2
	NADH:ubiquinone oxidoreductase core subunit V2
	CI-24k, MC1DN7

	NDUFS3
	nebulin
	AMC6, NEB177D, NEM2

	NDUFS4
	nebulette
	C10orf113, LASP2, LNEBL, bA165O3.1

	NDUFS6
	NECAP endocytosis associated 1
	DEE21, EIEE21

	NDUFS7
	NIMA related kinase 7
	

	NDUFS8
	NIMA related kinase 8
	JCK, NEK12A, NPHP9, RHPD2

	NDUFV1
	nestin
	Nbla00170

	NDUFV2
	nexilin F-actin binding protein
	CMH20, NELIN

	NEB
	neurofibromin 1
	NFNS, VRNF, WSS

	NEBL
	nuclear factor I X
	CTF, MALNS, MRSHSS, NF-I/X, NF1-X

	NECAP1
	NFS1 cysteine desulfurase
	COXPD52, HUSSY-08, IscS, NIFS

	NEK7
	nerve growth factor
	Beta-NGF, HSAN5, NGFB

	NEK8
	NHERF family PDZ scaffold protein 2
	E3KARP, NHE3RF2, NHERF-2, OCTS2, SIP-1

	NES
	NHL repeat containing E3 ubiquitin protein ligase 1
	EPM2A, EPM2B, MALIN, bA204B7.2

	NEU1
	NHL repeat containing E3 ubiquitin protein ligase 1
	EPM2A, EPM2B, MALIN, bA204B7.2

	NEXN
	niban apoptosis regulator 1
	C1orf24, FAM129A, GIG39, NIBAN

	NF1
	nipsnap homolog 2
	GBAS

	NFIX
	NK2 homeobox 5
	CHNG5, CSX, CSX1, HLHS2, NKX2.5

	NFS1
	NK2 homeobox 6
	CSX2, CTHM, NKX2F, NKX4-2

	NGF
	nicotinamide nucleotide adenylyltransferase 2
	C1orf15, PNAT2

	NHLRC1
	nicotinamide riboside kinase 2
	ITGB1BP3, MIBP, NRK2

	NIPSNAP2
	nicotinamide nucleotide transhydrogenase
	GCCD4

	NKX2-5
	nodal growth differentiation factor
	HTX5

	NKX2-6
	non-POU domain containing octamer binding
	MRXS34, NMT55, NRB54, P54, P54NRB

	NMNAT2
	nitric oxide synthase 1 adaptor protein
	6330408P19Rik, CAPON, NPHS22

	NMRK2
	notch receptor 1
	AOS5, AOVD1, TAN1, hN1

	NNT
	natriuretic peptide A
	ANF, ANP, ATFB6, ATRST2, CDD

	NODAL
	natriuretic peptide B
	BNP, Iso-ANP

	NONO
	NRAS proto-oncogene, GTPase
	ALPS4, CMNS, KRAS, N-ras, NCMS

	NOS1AP
	NRAS proto-oncogene, GTPase
	ALPS4, CMNS, KRAS, N-ras, NCMS

	NOS3
	neurturin
	NTN

	NOTCH1
	N-terminal Xaa-Pro-Lys N-methyltransferase 2
	C1orf184, HOMT1B, METTL11B, NTM1B

	NPPA
	netrin 1
	MRMV4, NET1, NTN1L

	NPPB
	NUBP iron-sulfur cluster assembly factor, mitochondrial
	C14orf127, IND1, MC1DN21, huInd1

	NRAS
	nudix hydrolase 8
	

	NRTN
	nucleoporin 107
	NPHS11, NUP84, ODG6, ODG6; GAMOS7

	NTN1
	nucleoporin 155
	ATFB15, N155

	NUBPL
	oxoglutarate dehydrogenase
	AKGDH, E1k, E1o, KGD1, OGDC

	NUDT8
	otogelin like
	C12orf64, DFNB84B

	NUP107
	3-oxoacid CoA-transferase 1
	OXCT, SCOT

	NUP155
	purinergic receptor P2X 3
	P2X3

	OGDH
	prolyl 4-hydroxylase subunit alpha 2
	MYP25, lncRNA-PE

	OPA1
	protein kinase C and casein kinase substrate in neurons 3
	SDPIII

	OTOGL
	platelet activating factor acetylhydrolase 1b regulatory subunit 1
	LIS1, LIS2, MDCR, MDS, NudF

	OXCT1
	partner and localizer of BRCA2
	FANCN, PNCA3

	P2RX3
	par-3 family cell polarity regulator
	ASIP, Baz, PAR3, PAR3alpha, PARD-3

	P4HA2
	prolyl-tRNA synthetase 2, mitochondrial
	DEE75, EIEE75, MT-PRORS, proRS

	PACSIN3
	paired box 8
	PAX-8

	PAFAH1B1
	propionyl-CoA carboxylase subunit alpha
	

	PALB2
	propionyl-CoA carboxylase subunit beta
	

	PAM
	protocadherin 10
	OL-PCDH, PCDH19

	PARS2
	protocadherin beta 11
	ME2, PCDH-BETA11

	PAX8
	procollagen C-endopeptidase enhancer 2
	PCPE2

	PCCA
	proprotein convertase subtilisin/kexin type 9
	FH3, FHCL3, HCHOLA3, LDLCQ1, NARC-1

	PCCB
	programmed cell death 1
	CD279, PD-1, PD1, SLEB2, hPD-1

	PCDH19
	phosphodiesterase 1C
	DFNA74, Hcam3, cam-PDE 1C, hCam-3

	PCOLCE2
	phosphodiesterase 3A
	CGI-PDE, CGI-PDE A, CGI-PDE-A, HTNB

	PCSK9
	phosphodiesterase 4D interacting protein
	CMYA2, MMGL

	PDCD1
	platelet derived growth factor receptor alpha
	CD140A, PDGFR-2, PDGFR2

	PDE1C
	pyruvate dehydrogenase E1 subunit alpha 1
	E1alpha, PDHA, PDHAD, PDHCE1A, PHE1A

	PDE3A
	PDZ and LIM domain 3
	ALP

	PDE4DIP
	PDZ and LIM domain 5
	ENH, ENH1, L9, LIM

	PDGFRA
	podoplanin
	AGGRUS, D2-40, GP36, GP40, Gp38

	PDHA1
	PPARGC1 and ESRR induced regulator, muscle 1
	C1orf170

	PDLIM3
	PET100 cytochrome c oxidase chaperone
	C19orf79, MC4DN12

	PDLIM5
	peroxisomal biogenesis factor 10
	NALD, PBD6A, PBD6B, RNF69

	PDPN
	peroxisomal biogenesis factor 11 beta
	PEX11-BETA, PEX11beta, PEX14B

	PERM1
	peroxisomal biogenesis factor 12
	PAF-3, PBD3A

	PET100
	peroxisomal biogenesis factor 13
	NALD, PBD11A, PBD11B, ZWS

	PEX1
	peroxisomal biogenesis factor 14
	NAPP2, PBD13A, Pex14p, dJ734G22.2

	PEX10
	peroxisomal biogenesis factor 16
	PBD8A, PBD8B

	PEX11B
	peroxisomal biogenesis factor 19
	D1S2223E, HK33, PBD12A, PMP1, PMPI

	PEX12
	peroxisomal biogenesis factor 2
	PAF1, PBD5A, PBD5B, PMP3, PMP35

	PEX13
	peroxisomal biogenesis factor 26
	PBD7A, PBD7B, PEX26M1T, Pex26pM1T

	PEX14
	peroxisomal biogenesis factor 3
	PBD10A, PBD10B, TRG18

	PEX16
	peroxisomal biogenesis factor 5
	PBD2A, PBD2B, PTS1-BP, PTS1R, PXR1

	PEX19
	peroxisomal biogenesis factor 6
	HMLR2, PAF-2, PAF2, PBD4A, PDB4B

	PEX2
	peroxisomal biogenesis factor 7
	PBD9B, PTS2R, RCDP1, RD

	PEX26
	phosphoglycerate mutase 2
	GSD10, PGAM-M, PGAMM

	PEX3
	phosphoglucomutase 1
	CDG1T, GSD14

	PEX5
	phosphorylase kinase regulatory subunit alpha 2
	GSD9A, PHK, PYK, PYKL, XLG

	PEX6
	phosphorylase kinase catalytic subunit gamma 2
	GSD9C

	PEX7
	paired like homeobox 2A
	ARIX, CFEOM2, FEOM2, NCAM2, PMX2A

	PGAM2
	paired like homeobox 2B
	CCHS, NBLST2, NBPhox, PMX2B

	PGM1
	phytanoyl-CoA 2-hydroxylase
	LN1, LNAP1, PAHX, PHYH1, RD

	PHKA2
	peptidase inhibitor 16
	CD364, CRISP9, MSMBBP, PSPBP

	PHKG2
	phosphatidylinositol glycan anchor biosynthesis class T
	CGI-06, MCAHS3, NDAP, PIG-T, PNH2

	PHOX2A
	phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha
	CCM4, CLAPO, CLOVE, CWS5, MCAP

	PHOX2B
	paired like homeodomain 2
	ARP1, ASGD4, Brx1, IDG2, IGDS

	PHYH
	plakophilin 2
	ARVD9

	PI16
	plakophilin 4
	p0071

	PIGT
	phospholipase A2 group V
	FRFB, GV-PLA2, PLA2-10, hVPLA(2)

	PIGU
	placenta associated 9
	

	PIK3CA
	phospholipase C beta 1
	DEE12, EIEE12, PI-PLC, PLC-154, PLC-I

	PITX2
	phospholipase C eta 1
	HPE14, PLC eta 1, PLC-L3, PLCL3

	PKP2
	phosphatidylinositol specific phospholipase C X domain containing 3
	

	PKP4
	plectin
	EBS1, EBS5A, EBS5B, EBS5C, EBS5D

	PLA2G5
	pleckstrin homology and RUN domain containing M2
	SKIP

	PLAC9
	phospholamban
	CMD1P, CMH18, PLB

	PLCB1
	procollagen-lysine,2-oxoglutarate 5-dioxygenase 1
	EDS6, EDSKCL1, LH, LH1, LLH

	PLCH1
	phospholipid phosphatase 7 (inactive)
	C9orf67, NET39, PPAPDC3

	PLCXD3
	plexin D1
	PLEXD1

	PLEC
	phosphomannomutase 2
	CDG1, CDG1a, CDGS, PMI, PMI1

	PLEKHM2
	polynucleotide kinase 3'-phosphatase
	AOA4, CMT2B2, EIEE10, MCSZ, PNK

	PLN
	pinin, desmosome associated protein
	DRS, DRSP, SDK3, memA

	PLOD1
	patatin like phospholipase domain containing 2
	1110001C14Rik, ATGL, FP17548, PEDF-R, TTS-2.2

	PLPP7
	DNA polymerase gamma 2, accessory subunit
	HP55, MTDPS16, MTDPS16A, MTDPS16B, MTPOLB

	PLXND1
	POLG alternative reading frame
	ORF-Y, POLG

	PMM2
	protein O-linked mannose N-acetylglucosaminyltransferase 1 (beta 1,2-)
	GNTI.2, GnT I.2, LGMD2O, LGMDR15, MEB

	PNKP
	protein O-mannose kinase
	MDDGA12, MDDGC12, SGK196

	PNN
	protein O-mannosyltransferase 1
	LGMD2K, LGMDR11, MDDGA1, MDDGB1, MDDGC1

	PNPLA2
	protein O-mannosyltransferase 2
	LGMD2N, LGMDR14, MDDGA2, MDDGB2, MDDGC2

	POLG
	popeye domain containing 2
	POP2

	POLG2
	popeye domain containing 3
	LGMDR26, POP3, bA355M14.1

	POMGNT1
	POU class 1 homeobox 1
	CPHD1, GHF-1, PIT1, POU1F1a, Pit-1

	POMK
	inorganic pyrophosphatase 2
	HSPC124, SCFAI, SCFI, SID6-306

	POMT1
	peroxisome proliferator activated receptor gamma
	CIMT1, GLM1, NR1C3, PPARG1, PPARG2

	POMT2
	phosphopantothenoylcysteine synthetase
	CMD2C

	POPDC2
	PTPRF interacting protein alpha 4
	

	POPDC3
	protein phosphatase, Mg2+/Mn2+ dependent 1K
	BDP, MSUDMV, PP2Ckappa, PP2Cm, PTMP

	POU1F1
	protein phosphatase 1 catalytic subunit beta
	HEL-S-80p, MP, NSLH2, PP-1B, PP1B

	PPA2
	protein phosphatase 1 regulatory subunit 12B
	MYPT2, PP1bp55

	PPARG
	protein phosphatase 1 regulatory subunit 13 like
	IASPP, NKIP1, RAI, RAI4

	PPCS
	protein phosphatase 1 regulatory inhibitor subunit 14C
	CPI17-like, KEPI, NY-BR-81

	PPFIA4
	protein phosphatase 1 regulatory inhibitor subunit 1C
	IPP5

	PPM1K
	protein phosphatase 1 regulatory subunit 21
	CCDC128, KLRAQ1, NEDHFBA

	PPOX
	protein phosphatase 1 regulatory subunit 3A
	GM, PP1G, PPP1R3

	PPP1CB
	protein phosphatase 1 regulatory subunit 3G
	

	PPP1R12B
	protein phosphatase 2 regulatory subunit B''alpha
	PPP2R3, PR130, PR72

	PPP1R13L
	protein phosphatase 2 regulatory subunit B''beta
	NYREN8, PPP2R3L, PPP2R3LY, PR48, PR70

	PPP1R14C
	PR/SET domain 16
	CMD1LL, KMT8F, LVNC8, MEL1, PFM13

	PPP1R1C
	prickle planar cell polarity protein 1
	EPM1B, RILP

	PPP1R21
	prickle planar cell polarity protein 1
	EPM1B, RILP

	PPP1R3A
	prickle planar cell polarity protein 2
	EPM5

	PPP1R3G
	protein kinase AMP-activated catalytic subunit alpha 2
	AMPK, AMPK2, AMPKa2, PRKAA

	PPP2R3A
	protein kinase AMP-activated non-catalytic subunit gamma 2
	AAKG, AAKG2, CMH6, H91620p, WPWS

	PPP2R3B
	protein kinase cAMP-dependent type I regulatory subunit alpha
	ACRDYS1, ADOHR, CAR, CNC, CNC1

	PRDM16
	protein kinase C zeta
	PKC-ZETA, PKC2

	PRICKLE1
	protein kinase cGMP-dependent 1
	AAT8, PKG, PKG1, PRKG1B, PRKGR1B

	PRICKLE2
	protein kinase cGMP-dependent 2
	AMD4, PKG2, PRKGR2, SMDP, cGK2

	PRKAA2
	proline rich basic protein 1
	C5orf65

	PRKAG2
	PROP paired-like homeobox 1
	CPHD2, PROP-1

	PRKAR1A
	protein only RNase P catalytic subunit
	COXPD54, KIAA0391, MRPP3

	PRKCZ
	protein S
	PROS, PS21, PS22, PS23, PS24

	PRKG1
	proline rich transmembrane protein 2
	BFIC2, BFIS2, DSPB3, DYT10, EKD1

	PRKG2
	proteinase 3
	ACPA, AGP7, C-ANCA, CANCA, MBN

	PROB1
	prune exopolyphosphatase 1
	DRES-17, DRES17, H-PRUNE, HTCD37, NMIHBA

	PROP1
	presenilin 1
	ACNINV3, AD3, FAD, PS-1, PS1

	PROS1
	presenilin 2
	AD3L, AD4, CMD1V, PS2, STM2

	PRRT2
	proteasome 20S subunit beta 8
	ALDD, D6S216, D6S216E, JMP, LMP7

	PRTN3
	proteasome 26S subunit, non-ATPase 12
	Rpn5, STISS, p55

	PRUNE1
	patched 1
	BCNS, NBCCS, PTC, PTC1, PTCH

	PSAP
	phosphatase and tensin homolog
	10q23del, BZS, CWS1, DEC, GLM2

	PSEN1
	prostaglandin D2 synthase
	L-PGDS, LPGDS, PDS, PGD2, PGDS

	PSEN2
	prostaglandin E synthase 3 like
	

	PSMB8
	prostaglandin-endoperoxide synthase 1
	COX1, COX3, PCOX1, PES-1, PGG/HS

	PSMD12
	prostaglandin-endoperoxide synthase 2
	COX-2, COX2, GRIPGHS, PGG/HS, PGHS-2

	PTCH1
	protein tyrosine phosphatase 4A3
	PRL-3, PRL-R, PRL3

	PTEN
	protein tyrosine phosphatase non-receptor type 11
	BPTP3, CFC, JMML, METCDS, NS1

	PTGDS
	protein tyrosine phosphatase non-receptor type 22
	LYP, LYP1, LYP2, PEP, PTPN22.5

	PTGES3L
	peroxidasin like
	PMR1, PRM1, VPO2

	PTGS1
	glycogen phosphorylase L
	GSD6

	PTP4A3
	glycogen phosphorylase, muscle associated
	GSD5

	PTPN11
	glutaminyl-tRNA amidotransferase subunit QRSL1
	COXPD40, GatA

	PTPN22
	RAB33A, member RAS oncogene family
	RabS10

	PXDNL
	RAB3 GTPase activating non-catalytic protein subunit 2
	MARTS1, RAB3-GAP150, RAB3GAP150, SPG69, WARBM2

	PYGL
	RAB9B, member RAS oncogene family
	RAB9L, Rab-9L

	PYGM
	RAB GTPase activating protein 1 like
	HHL, TBC1D18

	QRSL1
	RAD51 recombinase
	BRCC5, FANCR, HRAD51, HsRad51, HsT16930

	RAB33A
	RAD51 paralog C
	BROVCA3, FANCO, R51H3, RAD51L2

	RAB3GAP2
	Raf-1 proto-oncogene, serine/threonine kinase
	CMD1NN, CRAF, NS5, Raf-1, c-Raf

	RAB9B
	RAN guanine nucleotide release factor
	HSPC165, HSPC236, MOG1, RANGNRF

	RABGAP1L
	RAS p21 protein activator 2
	GAP1M

	RAD51
	RANBP2-type and C3HC4-type zinc finger containing 1
	C20orf18, HOIL-1, HOIL1, PBMEI, PGBM1

	RAD51C
	RNA binding fox-1 homolog 1
	2BP1, A2BP1, FOX-1, FOX1, HRNBP1

	RAF1
	RNA binding motif protein 15
	OTT, OTT1, SPEN

	RANGRF
	RNA binding motif protein 20
	

	RASA2
	RNA binding motif protein 24
	RNPC6, dJ259A10.1

	RBCK1
	RNA binding protein, mRNA processing factor 2
	

	RBFOX1
	regulator of calcineurin 2
	CSP2, DSCR1L1, MCIP2, RCN2, ZAKI-4

	RBM20
	RD3 like
	TDRD9-AS1, TDRD9AS1

	RBM24
	arginine-glutamic acid dipeptide repeats
	ARG, ARP, ATN1L, DNB1, NEDBEH

	RBPMS2
	ret proto-oncogene
	CDHF12, CDHR16, HSCR1, MEN2A, MEN2B

	RCAN2
	reticulophagy regulator 1
	FAM134B, JK-1, JK1

	RD3L
	replication factor C subunit 2
	RFC40

	RERE
	ring finger and WD repeat domain 3
	FANCW, RNF201

	RET
	Rh associated glycoprotein
	CD241, OHS, OHST, RH2, RH50A

	RETREG1
	rhomboid like 3
	RHBDL4, VRHO

	RFC2
	Rh blood group CcEe antigens
	CD240CE, RH, RH30A, RHC, RHCe(152N)

	RFWD3
	Rh blood group D antigen
	CD240D, DIIIc, HDFNRH, RH, RH30

	RHAG
	Rab interacting lysosomal protein like 1
	GOSPEL, OPDM4, RLP1

	RHBDL3
	required for meiotic nuclear division 1 homolog
	C6orf96, COXPD11, RMD1, bA351K16, bA351K16.3

	RHCE
	RNA component of mitochondrial RNA processing endoribonuclease
	CHH, NME1, RMRPR, RRP2

	RHD
	ribonuclease H1
	H1RNA, PEOB2, RNH1

	RILP
	ribonuclease H2 subunit A
	AGS4, JUNB, RNASEHI, RNHIA, RNHL

	RILPL1
	ribonuclease H2 subunit B
	AGS2, DLEU8

	RIT1
	ribonuclease H2 subunit C
	AGS3, AYP1

	RMND1
	RNF103-CHMP3 readthrough
	CGI149, CHMP3, NEDF, RNF103-VPS24, VPS24

	RMRP
	ring finger protein 113A
	Cwc24, RNF113, TTD5, ZNF183

	RNASEH1
	ring finger protein 207
	C1orf188

	RNASEH2A
	ring finger protein 220
	C1orf164, HLD23

	RNASEH2B
	RNA, U4atac small nuclear
	LWS, MOPD1, RFMN, RNU4ATAC1, TALS

	RNASEH2C
	RNA, U7 small nuclear 1
	AGS9, RNU7, U7.1

	RNF103-CHMP3
	ribosomal protein L3 like
	CMD2D

	RNF113A
	RRAD, Ras related glycolysis inhibitor and calcium channel regulator
	RAD, RAD1, REM3

	RNF207
	RAS related
	R-Ras

	RNF220
	RAS related 2
	NS12, TC21

	RNU4ATAC
	ribonucleotide reductase regulatory TP53 inducible subunit M2B
	MTDPS8A, MTDPS8B, P53R2, RCDFRD

	RNU7-1
	retrotransposon Gag like 1
	HUR1, MART1, Mar1, PEG11, SIRH2

	RPL3L
	ryanodine receptor 1
	CCO, KDS, MHS, MHS1, PPP1R137

	RRAD
	ryanodine receptor 2
	ARVC2, ARVD2, RYR-2, RyR, VACRDS

	RRAS
	S100 calcium binding protein A1
	S100, S100-alpha, S100A

	RRAS2
	spalt like transcription factor 4
	DRRS, HSAL4, IVIC, ZNF797

	RRM2B
	SAM and HD domain containing deoxynucleoside triphosphate triphosphohydrolase 1
	CHBL2, DCIP, HDDC1, MOP-5, SBBI88

	RTL1
	sarcosine dehydrogenase
	BPR-2, DMGDHL1, SAR, SARD, SDH

	RYR1
	SBDS ribosome maturation factor
	CGI-97, SDO1, SDS, SWDS

	RYR2
	SH3 domain binding kinase family member 2
	SGK069

	S100A1
	SH3 domain binding kinase family member 3
	SGK110

	SALL4
	scavenger receptor class A member 5
	NET33, Tesr

	SAMHD1
	scavenger receptor class B member 2
	AMRF, CD36L2, EPM4, HLGP85, LGP85

	SARDH
	schwannomin interacting protein 1
	SCHIP-1

	SBDS
	sodium voltage-gated channel alpha subunit 10
	FEPS2, Nav1.8, PN3, SNS

	SBK2
	sodium voltage-gated channel alpha subunit 11
	FEPS3, HSAN7, NAV1.9, NaN, PN5

	SBK3
	sodium voltage-gated channel alpha subunit 1
	DEE6, DEE6A, DEE6B, DRVT, EIEE6

	SCARA5
	sodium voltage-gated channel beta subunit 1
	ATFB13, BRGDA5, DEE52, EIEE52, GEFSP1

	SCARB2
	sodium voltage-gated channel alpha subunit 2
	BFIC3, BFIS3, BFNIS, DEE11, EA9

	SCHIP1
	sodium voltage-gated channel beta subunit 2
	ATFB14

	SCN10A
	sodium voltage-gated channel beta subunit 3
	ATFB16, BRGDA7, HSA243396, SCNB3

	SCN11A
	sodium voltage-gated channel alpha subunit 4
	CMS16, HOKPP2, HYKPP, HYPP, NAC1A

	SCN1A
	sodium voltage-gated channel beta subunit 4
	ATFB17, LQT10, Navbeta4

	SCN1B
	sodium voltage-gated channel alpha subunit 5
	CDCD2, CMD1E, CMPD2, HB1, HB2

	SCN2A
	sodium voltage-gated channel alpha subunit 7
	NaG, Nav2.1, Nav2.2, SCN6A

	SCN2B
	sodium voltage-gated channel alpha subunit 8
	BFIS5, CERIII, CIAT, DEE13, EIEE13

	SCN3B
	sodium voltage-gated channel alpha subunit 9
	ETHA, FEB3B, GEFSP7, HSAN2D, NE-NA

	SCN4A
	sodium channel epithelial 1 subunit alpha
	BESC2, ENaCa, ENaCalpha, LIDLS3, PHA1B1

	SCN4B
	sodium channel epithelial 1 subunit beta
	BESC1, ENaCb, ENaCbeta, LIDLS1, PHA1B2

	SCN5A
	sodium channel epithelial 1 subunit gamma
	BESC3, ENaCg, ENaCgamma, LDLS2, PHA1

	SCN7A
	synthesis of cytochrome C oxidase 1
	MC4DN4, SCOD1

	SCN8A
	synthesis of cytochrome C oxidase 2
	CEMCOX1, ECGF1, Gliostatin, MC4DN2, MYP6

	SCN9A
	signal peptide, CUB domain and EGF like domain containing 3
	CEGF3, SSFSC2

	SCNN1A
	succinate dehydrogenase complex flavoprotein subunit A
	CMD1GG, FP, MC2DN1, NDAXOA, PGL5

	SCNN1B
	succinate dehydrogenase complex assembly factor 1
	LYRM8, MC2DN2

	SCNN1G
	succinate dehydrogenase complex assembly factor 2
	C11orf79, PGL2, SDH5, hSDH5

	SCO1
	succinate dehydrogenase complex iron sulfur subunit B
	CWS2, IP, MC2DN4, PGL4, SDH

	SCO2
	succinate dehydrogenase complex subunit C
	CYB560, CYBL, PGL3, QPS1, SDH3

	SCUBE3
	succinate dehydrogenase complex subunit D
	CBT1, CII-4, CWS3, MC2DN3, PGL

	SDHA
	selenoprotein N
	CFTD, MDRS1, RSMD1, RSS, SELN

	SDHAF1
	semaphorin 3A
	COLL1, HH16, Hsema-I, Hsema-III, SEMA1

	SDHAF2
	serpin family E member 1
	PAI, PAI-1, PAI1, PLANH1

	SDHB
	secreted frizzled related protein 5
	SARP3

	SDHC
	surfactant protein A1
	COLEC4, ILD1, PSAP, PSP-A, PSPA

	SDHD
	surfactant protein B
	PSP-B, SFTB3, SFTP3, SMDP1, SP-B

	SELENON
	surfactant protein C
	BRICD6, PSP-C, SFTP2, SMDP2, SP-C

	SEMA3A
	sarcoglycan alpha
	50DAG, ADL, DAG2, DMDA2, LGMD2D

	SERPINE1
	sarcoglycan beta
	A3b, LGMD2E, LGMDR4, SGC

	SFRP5
	sarcoglycan delta
	35DAG, CMD1L, DAGD, LGMDR6, SG-delta

	SFTPB
	sarcoglycan gamma
	35DAG, A4, DAGA4, DMDA, DMDA1

	SFTPC
	shugoshin 1
	CAID, NY-BR-85, SGO, SGOL1

	SGCA
	N-sulfoglucosamine sulfohydrolase
	HSS, MPS3A, SFMD

	SGCB
	small G protein signaling modulator 1
	RUTBC2

	SGCD
	SH3 domain containing ring finger 2
	HEPP1, POSHER, PPP1R39, RNF158

	SGCG
	Src homology 2 domain containing transforming protein D
	

	SGO1
	sonic hedgehog signaling molecule
	HHG1, HLP3, HPE3, MCOPCB5, SMMCI

	SGSH
	shisa family member 3
	hShisa3

	SGSM1
	serine hydroxymethyltransferase 2
	GLYA, HEL-S-51e, NEDCASB, SHMT, mSHMT

	SH3RF2
	SHOC2 leucine rich repeat scaffold protein
	NSLH1, SIAA0862, SOC2, SUR8

	SHD
	SIX homeobox 3
	HPE2

	SHH
	SKI proto-oncogene
	SGS, SKV

	SHISA3
	solute carrier family 12 member 3
	NCC, NCCT, TSC

	SHMT2
	solute carrier family 12 member 7
	KCC4

	SHOC2
	solute carrier family 13 member 5
	DEE25, EIEE25, INDY, NACT, mIndy

	SIX3
	solute carrier family 16 member 7
	MCT2

	SKI
	solute carrier family 19 member 2
	TC1, THMD1, THT1, THTR1, TRMA

	SLC12A3
	solute carrier family 19 member 3
	BBGD, THMD2, THTR2, hTHTR2, thTr-2

	SLC12A7
	solute carrier family 1 member 3
	EA6, EAAT1, GLAST, GLAST1

	SLC13A5
	solute carrier family 22 member 5
	CDSP, OCTN2

	SLC16A7
	solute carrier family 25 member 11
	OGC, PGL6, SLC20A4

	SLC19A2
	solute carrier family 25 member 20
	CAC, CACT

	SLC19A3
	solute carrier family 25 member 22
	DEE3, EIEE3, GC-1, GC1, NET44

	SLC1A3
	solute carrier family 25 member 3
	OK/SW-cl.48, PHC, PTP, PiC

	SLC22A5
	solute carrier family 25 member 30
	KMCP1

	SLC25A11
	solute carrier family 25 member 34
	

	SLC25A20
	solute carrier family 25 member 4
	AAC1, ANT, ANT 1, ANT1, MTDPS12

	SLC25A22
	solute carrier family 27 member 6
	ACSVL2, FACVL2, FATP6, VLCS-H1

	SLC25A3
	solute carrier family 2 member 1
	CSE, DYT17, DYT18, DYT9, EIG12

	SLC25A30
	solute carrier family 2 member 10
	ATORS, ATS, GLUT10

	SLC25A34
	solute carrier family 2 member 4
	GLUT4

	SLC25A4
	solute carrier family 30 member 10
	HMDPC, HMNDYT1, ZNT10, ZNT8, ZRC1

	SLC27A6
	solute carrier family 40 member 1
	FPN, FPN1, HFE4, IREG1, MST079

	SLC2A1
	solute carrier family 41 member 1
	MgtE, NPHPL2

	SLC2A10
	solute carrier family 4 member 1 (Diego blood group)
	AE1, BND3, CD233, CHC, DI

	SLC2A4
	solute carrier family 4 member 3
	AE3, CAE3/BAE3, SLC2C

	SLC30A10
	solute carrier family 5 member 5
	NIS, TDH1

	SLC40A1
	solute carrier family 5 member 6
	COMNB, NERIB, SMVT, SMVTD

	SLC41A1
	solute carrier family 6 member 4
	5-HTT, 5-HTTLPR, 5HTT, HTT, OCD1

	SLC4A1
	solute carrier family 6 member 6
	HTRDC, TAUT

	SLC4A3
	solute carrier family 6 member 8
	CCDS1, CRT, CRT-1, CRT1, CRTR

	SLC5A5
	solute carrier family 8 member A1
	NCX1

	SLC5A6
	sarcolemma associated protein
	SLAP

	SLC6A4
	sarcolipin
	

	SLC6A6
	secreted LY6/PLAUR domain containing 1
	ANUP, ARS, ArsB, LY6-MT, LY6LS

	SLC6A8
	SLX4 structure-specific endonuclease subunit
	BTBD12, FANCP, MUS312

	SLC8A1
	SMAD family member 3
	HSPC193, HsT17436, JV15-2, LDS1C, LDS3

	SLC9A3R2
	SMAD family member 4
	DPC4, JIP, MADH4, MYHRS

	SLMAP
	SMAD family member 6
	AOVD2, HsT17432, MADH6, MADH7

	SLN
	structural maintenance of chromosomes 1A
	CDLS2, DEE85, DXS423E, EIEE85, SB1.8

	SLX4
	single-pass membrane protein with coiled-coil domains 1
	C3orf43

	SMAD3
	small integral membrane protein 1 (Vel blood group)
	Vel

	SMAD4
	small integral membrane protein 6
	C17orf110, ELN

	SMAD6
	small muscle protein X-linked
	Chisel, Csl, DFN6, DFNX4, MPD7

	SMC1A
	SET and MYND domain containing 1
	BOP, KMT3D, ZMYND18, ZMYND22

	SMCO1
	SET and MYND domain containing 2
	HSKM-B, KMT3C, ZMYND14

	SMIM1
	Smad nuclear interacting protein 1
	NEDHCS, PML1, PMRED

	SMPX
	syntrophin alpha 1
	LQT12, SNT1, TACIP1, dJ1187J4.5

	SMYD1
	sorbin and SH3 domain containing 2
	ARGBP2, PRO0618

	SMYD2
	SOS Ras/Rac guanine nucleotide exchange factor 1
	GF1, GGF1, GINGF, HGF, NS4

	SNIP1
	SOS Ras/Rho guanine nucleotide exchange factor 2
	NS9, SOS-2

	SNTA1
	SRY-box transcription factor 10
	DOM, PCWH, SOX-10, WS2E, WS4

	SORBS2
	SRY-box transcription factor 18
	HLTRS, HLTS

	SOS1
	sperm antigen with calponin homology and coiled-coil domains 1 like
	CYTSA, GBBB2, OBLFC1, TBHS, TBHS1

	SOS2
	striated muscle enriched protein kinase
	APEG-1, APEG1, BPEG, CNM5, MYLK6

	SOX10
	SPHK1 interactor, AKAP domain containing
	SKIP

	SOX18
	sprouty related EVH1 domain containing 1
	LGSS, NFLS, PPP1R147, hSpred1, spred-1

	SPECC1L
	sprouty related EVH1 domain containing 2
	NS14, Spred-2

	SPEG
	spectrin alpha, erythrocytic 1
	EL2, HPP, HS3, SPH3, SPTA

	SPEN
	spectrin alpha, non-erythrocytic 1
	DEE5, EIEE5, NEAS, SPTA2

	SPHKAP
	spectrin beta, erythrocytic
	EL3, HS2, HSPTB1, SPH2

	SPRED1
	sequestosome 1
	A170, DMRV, FTDALS3, NADGP, OSIL

	SPRED2
	sterol regulatory element binding transcription factor 2
	SREBP-2, SREBP2, bHLHd2

	SPTA1
	sarcalumenin
	SAR

	SPTAN1
	signal recognition particle 54
	SCN8

	SPTB
	sushi repeat containing protein X-linked 2
	BPP, CBPS, PMGX, RESDX, SRPUL

	SQSTM1
	serine and arginine rich splicing factor 2
	PR264, SC-35, SC35, SFRS2, SFRS2A

	SREBF2
	sex determining region Y
	SRXX1, SRXY1, TDF, TDY

	SRL
	somatostatin receptor 5
	SS-5-R, SST5

	SRP54
	ssu-2 homolog
	C3orf32, SSU-2, fls485

	SRPX2
	ST3 beta-galactoside alpha-2,3-sialyltransferase 3
	DEE15, EIEE15, MRT12, SIAT6, ST3GALII

	SRSF2
	ST3 beta-galactoside alpha-2,3-sialyltransferase 5
	SATI, SIAT9, SIATGM3S, SPDRS, ST3Gal V

	SRY
	ST8 alpha-N-acetyl-neuraminide alpha-2,8-sialyltransferase 2
	HsT19690, SIAT8-B, SIAT8B, ST8SIA-II, ST8SiaII

	SSTR5
	stromal antigen 2
	HPE13, MKMS, NEDXCF, SA-2, SA2

	SSUH2
	signal transducer and activator of transcription 4
	SLEB11

	ST3GAL3
	STIL centriolar assembly protein
	MCPH7, SIL

	ST3GAL5
	STE20 related adaptor alpha
	LYK5, NY-BR-96, PMSE, STRAD, STRAD alpha

	ST8SIA2
	syntaxin 16
	SYN-16, SYN16

	STAG2
	syntaxin 1A
	HPC-1, P35-1, STX1, SYN1A

	STAR
	syntaxin binding protein 1
	DEE4, MUNC18-1, N-Sec1, NSEC1, P67

	STAT4
	serine/threonine/tyrosine interacting like 2
	DUSP27

	STIL
	succinate-CoA ligase GDP/ADP-forming subunit alpha
	GALPHA, MTDPS9, SUCLA1

	STRADA
	SUFU negative regulator of hedgehog signaling
	JBTS32, PRO1280, SUFUH, SUFUXL

	STX16
	SURF1 cytochrome c oxidase assembly factor
	CMT4K, MC4DN1, SHY1

	STX1A
	supervillin
	MFM10

	STXBP1
	synapsin I
	EPILX, EPILX1, MRX50, SYN1a, SYN1b

	SUCLG1
	synapse differentiation inducing 1
	C20orf39, DSPC2, IFITMD5, TMEM90B

	SUFU
	spectrin repeat containing nuclear envelope protein 1
	8B, AMC3, AMCM, ARCA1, C6orf98

	SURF1
	spectrin repeat containing nuclear envelope protein 2
	EDMD5, KASH2, NUA, NUANCE, Nesp2

	SVIL
	synaptic Ras GTPase activating protein 1
	MRD5, RASA1, RASA5, SYNGAP

	SYN1
	synaptopodin
	

	SYNDIG1
	synaptopodin 2 like
	

	SYNE1
	SZT2 subunit of KICSTOR complex
	C1orf84, DEE18, EIEE18, KIAA0467, KICS1

	SYNE2
	TGF-beta activated kinase 1 (MAP3K7) binding protein 2
	CHTD2, MAP3K7IP2, TAB-2

	SYNGAP1
	transforming acidic coiled-coil containing protein 2
	AZU-1, ECTACC

	SYNPO
	translational activator of cytochrome c oxidase I
	CCDC44, MC4DN8

	SYNPO2L
	transcriptional adaptor 2A
	ADA2, ADA2A, KL04P, TADA2L, hADA2

	SZT2
	TATA-box binding protein associated factor, RNA polymerase I subunit A
	MGC:17061, RAFI48, SL1, TAFI48

	TAB2
	tafazzin, phospholipid-lysophospholipid transacylase
	BTHS, CMD3A, EFE, EFE2, G4.5

	TACC2
	transport and golgi organization 2 homolog
	C22orf25, MECRCN

	TACO1
	transmembrane anterior posterior transformation 1
	CMVFR, OCLSBG

	TAF1A
	threonyl-tRNA synthetase 1
	TARS, TTD7, ThrRS

	TANGO2
	TBC1 domain family member 24
	DEE16, DFNA65, DFNB86, DOORS, EIEE16

	TAPT1
	transducin beta like 2
	WBSCR13, WS-betaTRP

	TARS
	T-box transcription factor 1
	CAFS, CATCH22, CTHM, DGCR, DGS

	TAZ
	T-box transcription factor 20
	ASD4

	TBC1D24
	T-box transcription factor 3
	TBX3-ISO, UMS, XHL

	TBL2
	T-box transcription factor 5
	HOS

	TBX1
	titin-cap
	CMD1N, CMH25, LGMD2G, LGMDR7, T-cap

	TBX20
	transcription factor 15
	EC2, PARAXIS, bHLHa40

	TBX3
	transcription factor 24
	TCF-24, bHLHa25

	TBX5
	teratocarcinoma-derived growth factor 1
	CR, CR-1, CRGF, CRIPTO

	TCAP
	tyrosyl-DNA phosphodiesterase 2
	AD022, EAP2, EAPII, TTRAP, dJ30M3.3

	TCF15
	trans-2,3-enoyl-CoA reductase like
	CPVT3, GPSN2L, SRD5A2L2, TERL

	TCF24
	teneurin transmembrane protein 2
	ODZ2, TEN-M2, TEN2, TNM2, ten-2

	TDGF1
	telomerase reverse transcriptase
	CMM9, DKCA2, DKCB4, EST2, PFBMFT1

	TDP2
	tet methylcytosine dioxygenase 2
	IMD75, KIAA1546, MDS

	TECRL
	transferrin receptor 2
	HFE3, TFRC2

	TENM2
	thyroglobulin
	AITD3, TGN

	TERT
	transforming growth factor beta 1
	CED, DPD1, IBDIMDE, LAP, TGF-beta1

	TET2
	transforming growth factor beta 2
	G-TSF, LDS4, TGF-beta2

	TFR2
	transforming growth factor beta 3
	ARVD, ARVD1, LDS5, RNHF, TGF-beta3

	TG
	transforming growth factor beta receptor 1
	AAT5, ACVRLK4, ALK-5, ALK5, ESS1

	TGFB1
	transforming growth factor beta receptor 2
	AAT3, FAA3, LDS1B, LDS2, LDS2B

	TGFB2
	transforming growth factor beta receptor 3
	BGCAN, betaglycan

	TGFB3
	TGFB induced factor homeobox 1
	HPE4, TGIF

	TGFBR1
	thrombospondin 4
	TSP-4, TSP4

	TGFBR2
	thrombopoietin
	MGDF, MKCSF, ML, MPLLG, THCYT1

	TGFBR3
	TIA1 cytotoxic granule associated RNA binding protein
	ALS26, TIA-1, WDM

	TGIF1
	translocase of inner mitochondrial membrane domain containing 1
	C3orf1, MC1DN31

	THBS4
	thymidine kinase 1
	TK2

	TIA1
	triokinase and FMN cyclase
	DAK, NET45, TKFCD

	TIMMDC1
	tolloid like 1
	ASD6, TLL

	TK2
	tolloid like 2
	

	TKFC
	toll like receptor 4
	ARMD10, CD284, TLR-4, TOLL

	TLL1
	T cell leukemia homeobox 3
	HOX11L2, RNX

	TLL2
	transmembrane protein 126A
	OPA7

	TLR4
	transmembrane protein 126B
	HT007, MC1DN29

	TLX3
	transmembrane protein 127
	

	TMEM126A
	transmembrane protein 143
	

	TMEM126B
	transmembrane protein 178B
	

	TMEM127
	transmembrane protein 182
	

	TMEM143
	transmembrane protein 270
	WBSCR28

	TMEM178B
	transmembrane protein 43
	ARVC5, ARVD5, AUNA3, EDMD7, EDMD7; AUNA2

	TMEM182
	transmembrane protein 70
	MC5DN2

	TMEM270
	transmembrane protein 71
	

	TMEM43
	transmembrane protein 88
	

	TMEM70
	thymopoietin
	CMD1T, LAP2, LEMD4, PRO0868, TP

	TMEM71
	transmembrane serine protease 4
	CAP2, CAPH2, MT-SP2, TMPRSS3

	TMEM88
	thiol methyltransferase 1B
	ALDI, METTL7B

	TMPO
	TNF receptor superfamily member 1A
	CD120a, FPF, TBP1, TNF-R, TNF-R-I

	TNFRSF1A
	TNF receptor superfamily member 4
	ACT35, CD134, IMD16, OX40, TXGP1L

	TNFRSF4
	tyrosine kinase non receptor 2
	ACK, ACK-1, ACK1, p21cdc42Hs

	TNK2
	troponin I3, cardiac type
	CMD1FF, CMD2A, CMH7, RCM1, TNNC1

	TNNC1
	troponin I3, cardiac type
	CMD1FF, CMD2A, CMH7, RCM1, TNNC1

	TNNI3
	troponin T2, cardiac type
	CMD1D, CMH2, CMPD2, LVNC6, RCM3

	TNNI3K
	tenascin XB
	EDS3, EDSCLL, EDSCLL1, HXBL, TENX

	TNNT2
	DNA topoisomerase III alpha
	MGRISCE2, PEOB5, TOP3, ZGRF7

	TNXB
	torsin family 1 member A
	AMC5, DQ2, DYT1

	TOP3A
	torsin 1A interacting protein 1
	LAP1, LAP1B, LAP1C, LGMD2Y

	TOR1A
	tumor protein p53
	BCC7, BMFS5, LFS1, P53, TRP53

	TOR1AIP1
	tumor protein p53 inducible nuclear protein 2
	C20orf110, DOR, PIG-U, PIGU, PINH

	TP53
	tumor protein p63
	AIS, B(p51A), B(p51B), EEC3, KET

	TP63
	triosephosphate isomerase 1
	HEL-S-49, TIM, TPI, TPID

	TPI1
	tropomyosin 1
	C15orf13, CMD1Y, CMH3, HEL-S-265, HTM-alpha

	TPM1
	tropomyosin 2
	AMCD1, DA1, DA2B, DA2B4, HEL-S-273

	TPM2
	tropomyosin 3
	CAPM1, CFTD, HEL-189, HEL-S-82p, NEM1

	TPM3
	T cell receptor alpha joining 39
	

	TPO
	trafficking kinesin protein 1
	DEE68, EIEE68, MILT1, OIP106

	TRAJ39
	triadin
	CARDAR, CPVT5, TDN, TRISK

	TRAK1
	tRNA-Glu (anticodon TTC) 3-1
	TRE, TRNAE1, TRNE

	TRDN
	three prime repair exonuclease 1
	AGS1, CRV, DRN3, HERNS, RVCLS

	TREX1
	tripartite motif containing 37
	MUL, POB1, TEF3

	TRIM37
	tripartite motif containing 54
	MURF, MURF-3, RNF30, muRF3

	TRIM54
	tripartite motif containing 55
	MURF-2, RNF29, muRF2

	TRIM55
	tripartite motif containing 63
	IRF, MURF1, MURF2, RNF28, SMRZ

	TRIM63
	thyroid hormone receptor interactor 4
	ASC-1, ASC1, HsT17391, MDCDC, SMABF1

	TRIP4
	tRNA methyltransferase 5
	COXPD26, KIAA1393, PNSED, TRM5

	TRMT5
	tRNA-Cys
	MTTC

	TRNC
	tRNA-Phe
	

	TRNE
	tRNA-His
	MTTH

	TRNF
	tRNA-Lys
	MTTK

	TRNH
	tRNA-Leu
	MTTL1

	TRNK
	tRNA-Asn
	MTTN

	TRNL1
	tRNA-Gln
	MTTQ

	TRNN
	tRNA-Ser
	MTTS1

	TRNQ
	tRNA-Ser
	MTTS2

	TRNS1
	tRNA-Thr
	MTTT

	TRNS2
	tRNA nucleotidyl transferase 1
	CCA1, CGI-47, MtCCA, RPEM, SIFD

	TRNT
	tRNA-Val
	MTTV

	TRNT1
	tRNA-Trp
	MTTW

	TRNV
	transient receptor potential cation channel subfamily M member 4
	EKVP6, LTrpC4, PFHB1B, TRPM4B, hTRPM4

	TRNW
	TSC complex subunit 1
	LAM, TSC

	TRPM4
	TSC complex subunit 2
	LAM, PPP1R160, TSC4

	TSC1
	Ts translation elongation factor, mitochondrial
	EFTS, EFTSMT

	TSC2
	thyroid stimulating hormone subunit beta
	TSH-B, TSH-BETA

	TSFM
	thyroid stimulating hormone receptor
	CHNG1, LGR3, hTSHR-I

	TSHB
	tetraspanin 18
	TSPAN

	TSHR
	tetraspanin 32
	ART1, PHEMX, PHMX, TSSC6

	TSPAN18
	tetraspanin 9
	NET-5, NET5, PP1057

	TSPAN32
	TSPY like 1
	TSPYL

	TSPAN9
	tetratricopeptide repeat domain 26
	BRENS, DYF13, IFT56, dyf-13

	TSPYL1
	alpha tocopherol transfer protein
	ATTP, AVED, TTP1, alphaTTP

	TTC26
	transthyretin
	ATTR, CTS, CTS1, HEL111, HsT2651

	TTN
	transthyretin
	ATTR, CTS, CTS1, HEL111, HsT2651

	TTPA
	tubulin alpha 3d
	H2-ALPHA, KTCN9, TUBA2

	TTR
	tubulin alpha 3e
	

	TUBA3D
	tubulin alpha 8
	CDCBM8, MACTHC2, TUBAL2

	TUBA3E
	TUB like protein 3
	HRCDF, TUBL3

	TUBA8
	twinkle mtDNA helicase
	ATXN8, C10orf2, IOSCA, MTDPS7, PEO

	TULP3
	taxilin beta
	C6orf198, LST001, MDP77, dJ522B19.2

	TWNK
	thioredoxin reductase 2
	GCCD5, SELZ, TR, TR-BETA, TR3

	TXLNB
	tyrosinase related protein 1
	CAS2, CATB, GP75, OCA3, TRP

	TXNRD2
	UBA domain containing 2
	PHGDHL1

	TYRP1
	ubiquitin conjugating enzyme E2 Q family like 1
	

	UBAC2
	ubiquitin conjugating enzyme E2 T
	FANCT, HSPC150, PIG50

	UBE2QL1
	ubiquitination factor E4B
	E4, HDNB1, UBOX3, UFD2, UFD2A

	UBE2T
	ubiquitin protein ligase E3 component n-recognin 1
	JBS

	UBE4B
	uncoupling protein 2
	BMIQ4, SLC25A8, UCPH

	UBR1
	unc-45 myosin chaperone B
	CMYA4, CTRCT43, MFM11, SMUNC45, UNC-45B

	UCP2
	ubiquinol-cytochrome c reductase, complex III subunit XI
	0710008D09Rik, QCR10, UQCR

	UNC45B
	ubiquinol-cytochrome c reductase, Rieske iron-sulfur polypeptide 1
	MC3DN10, RIP1, RIS1, RISP, UQCR5

	UQCR11
	ubiquinol-cytochrome c reductase hinge protein like
	hCG25371

	UQCRFS1
	ubiquinol-cytochrome c reductase complex III subunit VII
	MC3DN4, QCR8, QP-C, QPC, UQCR7

	UQCRHL
	ubiquitin specific peptidase 18
	ISG43, PTORCH2, UBP43

	UQCRQ
	ubiquitin specific peptidase 28
	

	USP18
	ubiquitin specific peptidase 9 X-linked
	DFFRX, FAF, FAM, MRX99, MRXS99F

	USP28
	VAC14 component of PIKFYVE complex
	ArPIKfyve, TAX1BP2, TRX

	USP9X
	valyl-tRNA synthetase 1
	G7A, NDMSCA, VARS, VARS2

	VAC14
	vinculin
	CMD1W, CMH15, HEL114, MV, MVCL

	VARS2
	valosin containing protein
	CDC48, FTDALS6, TERA, p97

	VCL
	voltage dependent anion channel 3
	HD-VDAC3, VDAC-3

	VCP
	von Hippel-Lindau tumor suppressor
	HRCA1, RCA1, VHL1, pVHL

	VDAC3
	vacuolar protein sorting 13 homolog A
	BLTP5A, CHAC, CHOREIN

	VHL
	VPS33A core subunit of CORVET and HOPS complexes
	MPSPS

	VPS13A
	VPS37D subunit of ESCRT-I
	WBSCR24

	VPS33A
	V-set and transmembrane domain containing 2 like
	C20orf102, dJ1118M15.2

	VPS37D
	von Willebrand factor C domain containing 2
	PSST739, UNQ739

	VSTM2L
	tryptophanyl tRNA synthetase 2, mitochondrial
	NEMMLAS, PKDYS3, TrpRS, mtTrpRS

	VWC2
	WASP actin nucleation promoting factor
	IMD2, SCNX, THC, THC1, WASP

	WARS2
	wolframin ER transmembrane glycoprotein
	CTRCT41, WFRS, WFS, WFSL

	WAS
	WAS/WASL interacting protein family member 1
	PRPL-2, WAS2, WASPIP, WIP

	WFS1
	WD repeat domain, phosphoinositide interacting 2
	ATG18B, Atg21, CGI-50, IDDSSA, WIPI-2

	WIPF1
	WNK lysine deficient protein kinase 2
	NY-CO-43, P/OKcl.13, PRKWNK2, SDCCAG43

	WIPI2
	xin actin binding repeat containing 1
	CMYA1, Xin

	WNK2
	xin actin binding repeat containing 2
	CMYA3

	XIRP1
	X-linked Kx blood group antigen, Kell and VPS13A binding protein
	KX, NA, NAC, X1k, XKR1

	XIRP2
	X-ray repair cross complementing 2
	FANCU, POF17, SPGF50

	XK
	X-ray repair cross complementing 4
	SSMED, hXRCC4

	XRCC2
	xylosyltransferase 1
	DBQD2, PXYLT1, XT-I, XT1, XTI

	XRCC4
	xylosyltransferase 2
	PXYLT2, SOS, XT-II, XT2, xylT-II

	XYLT1
	tyrosyl-tRNA synthetase 2
	CGI-04, MLASA2, MT-TYRRS, TYRRS

	XYLT2
	YY1 transcription factor
	DELTA, GADEVS, INO80S, NF-E1, UCRBP

	YARS2
	zinc finger and BTB domain containing 17
	MIZ-1, ZNF151, ZNF60, pHZ-67

	YY1
	ZFP36 ring finger protein like 1
	BRF1, Berg36, ERF-1, ERF1, RNF162B

	ZBTB17
	ZFP57 zinc finger protein
	C6orf40, TNDM1, ZNF698, bA145L22, bA145L22.2

	ZFP57
	zinc fingers and homeoboxes 3
	TIX1

	ZHX3
	Zic family member 2
	HPE5

	ZIC2
	Zic family member 3
	HTX, HTX1, VACTERLX, ZNF203

	ZIC3
	zinc finger protein 260
	OZRF1, PEX1, ZFP260

	ZNF699
	zinc finger protein 699
	DEGCAGS, hang

	ZNRF3
	zinc and ring finger 3
	BK747E2.3, RNF203






4. Supplemental Table 2: studies employing next generation sequencing on juvenile sudden cardiac death cases.
	Reference
	Year published
	N of sequenced cases
	Age range (years)
	Gender (Males)
	DNA source
	NGS technique
	NGS platform
	Genes filtering
	Pathogenetic Criteria
	Diagnostic yield (%)
	VUS (%)

	Bagnall et al.[1]
	2014
	28
	1-40
	17
	Autopsy blood
	WES
	Illumina
	133
	MAF <0.1%
	27
	-

	Brion et al.[2]
	2015
	19
	-
	-
	-
	PANEL
	SOLiD
	28
	MAF <0.1%
Damaging prediction from 2 tools
	47
	-

	Farrugia et al.[3]
	2015
	16
	1-35
	8
	Frozen tissue
	PANEL
	Ion Torrent
	23
	VaRank
	19
	-

	Narula et al.[4]
	2015
	14
	1–35
	8
	Autopsy blood
	WES
	Illumina
	117
	Absent in three publicly available exome databases
	50
	-

	Santori et al.[5]
	2016
	62(including positive toxicological analysis)
	1-50
	44
	Frozen tissue / Autopsy blood
	PANEL
	n/a
	194-380
	ACMG criteria
	30.6
	34

	Anderson et al.[6]
	2016
	32
	1-19
	12
	Frozen tissue
	WES
	Illumina
	100
	ACMG criteria
	44
	

	Bagnall et al.[7]
	2016
	113
	1-35
	N/A
	Autopsy blood
	WES (in 62)
	Illumina
	59 cardiac gene and 72 epilepsy genes
	MAF <0.1%
GERP ≥2
Damaging prediction from 2/3 tools
	27
	-

	Christiansen et al.[8]
	2016
	61
	1-50
	43
	Frozen tissue / Autopsy blood
	PANEL
	Illumina
	100
	MAF <1%
Evolutionary conservation
Damaging prediction
	34
	31

	Hata et al.[9]
	2016
	25
	18-50
	21
	Autopsy blood
	PANEL
	Ion Torrent
	70
	Damaging prediction
	20
	-

	Hellenthal et al.[10]
	2016
	10
	19-40
	5
	Autopsy blood
	TruSight Cardio Panel
	Illumina
	174
	ACMG criteria
	30
	50

	Sanchez et al.[11]
	2016
	32 SCD
119 SAD
	0-50
	-
	Autopsy blood
	PANEL
	Illumina
	55
	ACMG criteria
	50
40
(P/LP, VUS/LP)
	-


	Hertz et al.[12]
	2016
	52 SCD with non-diagnostic findings
20 SCD
	1-50
	50
	Frozen tissue / Autopsy blood
	PANEL
	Illumina
	100
	MAF <1%
Evolutionary conservation
Damaging prediction

	29
35
	-

	Nunn et al.[13]
	2016
	59
	1-51
	44
	Frozen tissue / Autopsy blood
	WES
	Illumina
	135
	MAF <0.02%
Damaging prediction from 2/2 tools
	29
	34

	Bagnall et al.[14]
	2017
	3 SAD
2 SCD
	2-38
	4
	FFPET
	WES
	Illumina
	65
	ACMG criteria
	40
	-

	Dewar et al.[15]
	2017
	191
	0-5
	122
	Frozen tissue
	PANEL
	Illumina
	71
	ACMG criteria
	6.3
	17

	Rueda et al.[16]
	2017
	50
	2-44
	31
	Autopsy blood
	WES
	Illumina
	233
	SG-ADVISER tools
	28
	-

	Neubauer et al.[17]
	2018
	34
	1-40
	26
	Guthrie (blood spot) card
	WES
	Illumina
	192
	Scoring scheme
	29
	-

	Shanks et al.[18]
	2018
	25
	1-40
	17
	Frozen tissue / Autopsy blood
	WES
	Illumina
	99
	ACMG criteria
	28
	36

	Mak et al.[19]
	2019
	21
	14-39
	18
	n/a
	PANEL
	Illumina
	35
	ACMG criteria
	29
	-

	Ripoll-Vera et al.[20]
	2020
	62 SCD
(including positive toxicological analysis)
	1-50
	44
	Autopsy blood / Tissue
	PANEL
	n/a
	194-380
	ACMG criteria
	30.6 (P/LP)
	33.9

	Guo et al.[21]
	2021
	413 SCD
	29-48
	259
	Frozen tissue / FFPET
	PANEL
	Illumina
	68
	ACMG criteria
	18.4
(P/LP)
	(prevalence of VUS between African American and White individuals)

	Neves et al.[22]
	2021
	68 SCD
	20.4±9.0 (reported only average age)
	21
46
	n/a
	WES
	Illumina
	24
	<0.005% in gnomAD and ACMG criteria
	20.5
(P/LP, VUS/LP)
	-

	Webster et al.[23]
	2021
	103 tot:
36SCD
23SCD with non-diagnostic findings
44SAD
	1-45
	75
	Autopsy blood
	WGS
	Illumina
	118
	ACMG criteria
	12.6 tot:
18SCD
9SCD with non-diagnostic findings
11SAD
(P/LP)
	31.1 in 118 genes of panel (then WGS study)

	Fadoni [24]
	2022
	16SCD with HCM
	16-50
	16
	Blood card
	PANEL
	Ion OneTouch
	40
	ACMG criteria
	44(P/LP, VUS/LP)
	-

	[bookmark: _Hlk172667326]Scheiper-Welling[25]

	2022
	56 SD/SCD/SAD?
(including positive toxicological analysis)
	1-50
	38
	Autopsy blood / Tissue
	TruSight Cardio Panel
	Illumina
	93
	ACMG criteria
	12(P/LP, VUS/LP)
	-

	Girolami[26]
	2022
	14 SCD/8 SCA
	1-50
	14
	Autopsy blood
	[bookmark: _Hlk156492608]TruSight Cardio Panel
	Illumina
	174
	ACMG criteria
	19(P/LP)
	81


ACMG, American College of Medical Genetics and Genomics; FFPET, formalin-fixed and paraffin-embedded tissue; GERP, genomic evolutionary rate profiling; MAF, minor allele frequency; n/a, not available; SD, sudden death; SCD, sudden cardiac death; SAD, sudden arrhythmic death; WES, whole exome sequencing; WGS, whole genome sequencing.
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5. Visual summary of the WES data of all samples
[image: ]
Visual summary of the WES data for all samples: Variant frequency distribution for: A) variant class (missense, nonsense, frameshift deletion, frameshift insertion, splice site), B) variant type (SNP, single-nucleotide polymorphism; INS, insertion; DEL, deletion), C) top 10 mutated genes."
A. Variant Classification:
This chart shows the distribution of different types of genetic variants. The most common variant type by far is "Missense_Mutation" (green bar/85-90%), followed by "Nonsense_Mutation" (red/5%), "Frame_Shift_Del" (blue/3%), "Frame_Shift_Ins" (purple bar/2%), and "Splice_Site" (yellow bar/1%) variants.
B. Variant Type:
This chart displays the frequency of different variant types. The most prevalent type is "SNP" (Single Nucleotide Polymorphism) (purple bar/95%), followed by "INS" (Insertions) (yelllow bar/2%) and "DEL" (Deletions) (blu bar/3%).
C. Top 10 mutated genes:
This chart lists the top 10 genes with the highest mutation frequencies. The genes are listed in order:
TTN (79%); FLG (69%); XIRP2 (28%); OBSCN (24%); RYR2 (24%); SYNE1 (24%); SYNE2 (28%); DSP (23%); CUBN (23%).
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6. Example cases
Macroscopic and histopathological images of three example cases:

[SCD3] – SCD with diagnostic structural abnormalities
[image: ]
Young male of 22 years had died during sporting activity after a syncope. Macroscopic examination reveals left ventricle (1,9 cm LV-WT) and interventricular septum (2,1 cm IVS-WT) hypertrophy; cardiomyocytes hypertrophy with disarray and interstitial fibrosis as microscopic features. Autoptic report concluded with hypertrophic cardiomyopathy diagnosis. Molecular autopsy confirmed the autoptic one discovering the missense variant c.4258 C>T in MYH7. The variant is pathogenic for ACMG (PS4; PM1; PM2; PP3; PM5) and is reported as likely pathogenic in ClinVar, as associated with hypertrophic cardiomyopathy in an autosomal dominant manner. The c.4258C>T has been reported in >10 individuals with HCM.







[SCD29] -  SCD with non-diagnostic autopsy findings
[image: ]
A 42-year-old man experienced sudden death early in the morning at home. Autopsy revealed a heart weight of 500 g, slightly dilated chambers, and microscopic foci of cardiomyocyte fibrosis. The autopsy report was inconclusive, suggesting a nonspecific cardiomyopathy. Genetic analysis identified a LP splicing LAMA4:c.719-2A>G (PVS1; PM2), which has been previously found in a patient with dilated cardiomyopathy. This suggests that sudden cardiac death in this individual was likely due to dilated cardiomyopathy. 

[SCD38] SCD with structurally normal heart (SAD)
[image: ]
A 50-year-old woman was found dead at rest in her home. Autopsy findings showed a normal macroscopic heart (heart weight 400g; 05 cm RV-WT; 1 cm LV-WT; 1 cm IVS-WT) and normal microscopic structure concluding for a possible sudden arrhythmic death. and a normal microscopic heart structure, suggesting a possible sudden arrhythmic death. Genetic analysis revealed a LP variant in KCND3:c.905G>A . This variant has not been reported in the literature or in ClinVar, but it is located in a mutation hotspot, where different amino acid changes have been identified as pathogenic. KCND3 has a disputed association with Brugada syndrome (ClinGen). We hypothesize that the variant in KCND3, together with a VUS/LP identified in MYH7
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