Supplemental Material

Deletions of specific exons of FHOD3 detected by next-generation-sequencing

are associated with hypertrophic cardiomyopathy

Table S1: List of 213 genes related to inherited cardiovascular diseases and sudden death included in the
custom probe library

Name Description

AARS2 Alanine--tRNA ligase, mitochondrial

ABCC9 ATP-binding cassette, sub-family C (CFTR/MRP), member 9
ACAD9 Acyl-CoA dehydrogenase family member 9, mitochondrial
ACADM Medium-chain specific acyl-CoA dehydrogenase, mitochondrial
ACADVL Very long-chain specific acyl-CoA dehydrogenase, mitochondrial
ACTAl Actin, alfa 1, skeletal muscle

ACTA2 Actin, aortic smooth muscle

ACTC1 Actin, alpha cardiac muscle 1

ACTN2 Alpha-actinin-2

ACVRL1 Serine/threonine-protein kinase receptor R3

ADAMTSL4 ADAMTS-like protein 4

AGK Acylglycerol kinase, mitochondrial

AGL Glycogen debranching enzyme

AGPAT2 1-acyl-sn-glycerol-3-phosphate acyltransferase beta
AKAP9 A-kinase anchor protein 9

ALMS1 Alstrom syndrome protein 1

ANK2 Ankyrin 2

ANK3 Ankyrin-3

ANKRD1 Ankyrin repeat domain-containing protein 1

APOAS5 Apolipoprotein A-V

APOB Apolipoprotein B-100

APOC3 Apolipoprotein C-llI

ATPAF2 ATP synthase mitochondrial F1 complex assembly factor 2
BAG3 BAG family molecular chaperone regulator 3

BMPR1B Bone morphogenetic protein receptor type-1B

BMPR2 Bone morphogenetic protein receptor type I
BRAF Serine/threonine-protein kinase B-raf
BSCL2 Serpin

CACNA1C Voltage-dependent L-type calcium channel subunit alpha-1C

CACNA1D Voltage-dependent L-type calcium channel subunit alpha-1D

CACNA2D1 Voltage-dependent calcium channel subunit alpha-2/delta-1

CACNB2 Voltage-dependent L-type calcium channel subunit beta-2

CALM1 Calmodulin
CALM2 Calmodulin
CALRS3 Calreticulin 3
CAPN3 Calpain-3

CASQ2 Calsequestrin-2




Name Description

CAV1 Caveolin-1

CAV3 Caveolin-3

CBL E3 ubiquitin-protein ligase CBL

CBS Cystathionine beta-synthase

CETP Cholesteryl ester transfer protein

COL1A1 Collagen alpha-1(l) chain

COL1A2 Collagen alpha-2(l) chain

COL3A1 Collagen alpha-1(lll) chain

COL5A1 Collagen alpha-1(V) chain

COL5A2 Collagen alpha-2(V) chain

C0Q2 4-hydroxybenzoate polyprenyltransferase, mitochondrial
COX15 Cytochrome c oxidase assembly protein COX15 homolog
COX6B1 Cytochrome ¢ oxidase subunit 6B1

CRELD1 Cysteine-rich with EGF-like domain protein 1
CRYAB Alpha-crystallin B chain

CSRP3 Cysteine and glycine-rich protein 3

CTF1 Cardiotrophin 1

CTNNA3 Catenin alpha-3

DES Desmin

DLD Dihydrolipoyl dehydrogenase, mitochondrial
DMD Dystrophin

DNAJC19 Mitochondrial import inner membrane translocase subunit TIM14
DOLK Dolichol kinase

DSC2 Desmocollin 2

DSG2 Desmoglein 2

DSP Desmoplakin

DTNA Dystrobrevin alpha

ELN Elastin

EMD Emerin

ENG Endoglin

EYA4 Eyes absent homolog 4

FAH Fumarylacetoacetase

FBN1 Fibrillin 1

FBN2 Fibrillin 2

FHL1 Four and a half LIM domains protein 1

FHL2 Four and a half LIM domains 2

FHOD3 FH1/FH2 domain-containing protein 3

FKRP Fukutin-related protein

FKTN Fukutin

FLNA Filamin-A

FLNC Filamin-C

FOXD4 Forkhead box protein D4

GAA Lysosomal alpha-glucosidase

GATA4 Transcription factor GATA-4

GATAG6 Transcription factor GATA-6

GATAD1 GATA zinc finger domain-containing protein 1




Name Description

GDF2 Growth/differentiation factor 2

GFM1 Elongation factor G, mitochondrial

GJAl Gap junction alpha-1 protein

GJAS5 Gap junction alpha-5 protein

GLA Alpha-galactosidase A

GLB1 Beta-galactosidase

GNPTAB N-acetylglucosamine-1-phosphotransferase subunits alpha/beta
GPD1L Glycerol-3-phospate dehydrogenase 1-like protein

GUSB Beta-glucuronidase

HCN4 Potassium/sodium hyperpolarization-activated cyclic nucleotide-gated channel 4
HFE Hereditary hemochromatosis protein

HRAS GTPase HRas

JAG1 Jagged-1

JPH2 Junctophilin 2

JUP Junction plakoglobin

KCNAS5 Potassium voltage-gated channel subfamily A member 5
KCND3 Potassium voltage-gated channel subfamily D member 3
KCNE1 Potassium voltage-gated channel subfamily E member 1
KCNE1L Potassium voltage-gated channel subfamily E member 1-like protein
KCNE2 Potassium voltage-gated channel subfamily E member 2
KCNE3 Potassium voltage-gated channel subfamily E member 3
KCNH2 Potassium voltage-gated channel subfamily H member 2
KCNJ2 Inward rectifier potassium channel 2

KCNJ5 G protein-activated inward rectifier potassium channel 4
KCNJ8 ATP-sensitive inward rectifier potassium channel 8
KCNK3 Potassium channel subfamily K member 3

KCNQ1 Potassium voltage-gated channel subfamily KQT member 1
KLF10 Krueppel-like factor 10

KRAS GTPase KRas

LAMAZ2 Laminin subunit alpha-2

LAMA4 Laminin subunit alpha-4

LAMP2 Lysosome-associated membrane glycoprotein 2

LDB3 LIM domain-binding protein 3

LDLR Low density lipoprotein receptor

LIAS Lipoyl synthase, mitochondrial

LMNA Prelamin-A/C

LRP6 Low-density lipoprotein receptor-related protein 6
MAP2K1 Dual specificity mitogen-activated protein kinase kinase 1
MAP2K?2 Dual specificity mitogen-activated protein kinase kinase 2
MIB1 E3 ubiquitin-protein ligase MIB1

MLYCD Malonyl-CoA decarboxylase, mitochondrial

MRPL3 39S ribosomal protein L3, mitochondrial

MRPS22 28S ribosomal protein S22, mitochondrial

MTO1 Protein MTO1 homolog, mitochondrial

MURC Muscle-related coiled-coil protein

MYBPC3 Myosin-binding protein C, cardiac-type




Name Description

MYH11 Myosin, heavy chain 11, smooth muscle

MYH6 Myosin, heavy chain 6, cardiac muscle, alpha
MYH7 Myosin, heavy chain 7, cardiac muscle, beta

MYL2 Myosin regulatory light chain 2, ventricular/cardiac muscle isoform
MYL3 Myosin light chain 3

MYLK Myosin light chain kinase, smooth muscle

MYLK2 Myosin light chain kinase 2, skeletal/cardiac muscle
MYOT Myotilin

MYQOZz2 Myozenin 2

MYPN Myopalladin

NEBL Nebulette

NEXN Nexilin

NKX2-5 Homeobox protein Nkx-2.5

NOTCH1 Neurogenic locus notch homolog protein 1
NOTCH3 Neurogenic locus notch homolog protein 3

NPPA Atrial natriuretic factor

NRAS GTPase NRas

OBSL1 Obscurin-like protein 1

PCSK9 Proprotein convertase subtilisin/kexin type 9
PDHA1 Pyruvate dehydrogenase E1 component subunit alpha, somatic form, mitochondrial
PDLIM3 PDZ and LIM domain protein 3

PHKA1 Phosphorylase b kinase regulatory subunit alpha, skeletal muscle isoform
PITX2 Pituitary homeobox 2

PKP2 Plakophilin 2

PLN Cardiac phospholamban

PLOD1 Procollagen-lysine,2-oxoglutarate 5-dioxygenase 1
PMM2 Phosphomannomutase 2

PRDM16 PR domain zinc finger protein 16

PRKAG2 5'-AMP-activated protein kinase subunit gamma-2
PRKG1 cGMP-dependent protein kinase 1

PSEN1 Presenilin-1

PSEN2 Presenilin 2

PTPN11 Tyrosine-protein phosphatase non-receptor type 11
RAF1 RAF proto-oncogene serine/threonine-protein kinase
RANGRF Ran guanine nucleotide release factor

RBM20 Probable RNA-binding protein 20

RYR2 Ryanodine receptor 2

SCN10A Sodium channel protein type 10 subunit alpha
SCN1B Sodium channel subunit beta-1

SCN2B Sodium channel subunit beta-2

SCN3B Sodium channel subunit beta-3

SCN4B Sodium channel subunit beta-4

SCN5A Sodium channel protein type 5 subunit alpha
SGCA Alpha-sarcoglycan

SGCB Beta-sarcoglycan

SGCD Delta-sarcoglycan




Name Description

SHOC2 Leucine-rich repeat protein SHOC-2

SKI Ski oncogene

SLC22A5 Solute carrier family 22 member 5

SLC25A4 ADP/ATP translocase 1

SLC2A10 Solute carrier family 2, facilitated glucose transporter member 10
SLMAP Sarcolemmal membrane-associated protein
SMAD1 Mothers against decapentaplegic homolog 1
SMAD3 Mothers against decapentaplegic homolog 3
SMADA4 Mothers against decapentaplegic homolog 4
SMAD9 Mothers against decapentaplegic homolog 9
SNTA1 Alpha-1-syntrophin

SOS1 Son of sevenless homolog 1

SPRED1 Sprouty-related, EVH1 domain-containing protein 1
SURF1 Surfeit locus protein 1

TAZ Tafazzin

TBX1 T-box transcription factor TBX1

TBX20 T-box transcription factor TBX20

TBX5 T-box transcription factor TBX5

TCAP Telethonin

TGFB2 Transforming growth factor beta-2

TGFB3 Transforming growth factor, beta 3

TGFBR1 TGF-beta receptor type-1

TGFBR2 TGF-beta receptor type-2

TMEM43 Transmembrane protein 43

TMEM70 Transmembrane protein 70, mitochondrial
TMPO Thymopoietin

TNNC1 Troponin C, slow skeletal and cardiac muscles
TNNI3 Troponin |, cardiac muscle

TNNT2 Troponin T, cardiac muscle

TPM1 Tropomyosin alpha-1 chain

TRDN Triadin

TRIM63 E3 ubiquitin-protein ligase TRIM63

TRPM4 Transient receptor potential cation channel subfamily M member 4
TSFM Elongation factor Ts, mitochondria

TTN Titin

TTR Transthyretin

TXNRD2 Thioredoxin reductase 2, mitochondrial

VCL Vinculin




Table S2: Primers used in this study.

Primer name Sequence Method Use Case
AMPLICON-
FHOD3-EX15DEL-F95418-2-FW-P-2 TCTGACTTCATGCATCCTGTTT PCR CASE 1
BASED NGS
AMPLICON-
FHOD3-EX15DEL-F95418-2-RV-P-2 ATTTCTTGGTGTACTGATAACTGGA PCR CASE 1
BASED NGS
FHOD3-EX15DEL-F95418-3-FW-PSQ TGTTGATTAGGTTTGGCTGGATA SANGER PCR/SQ | CASE 1
FHOD3-EX15DEL-F95418-3-RV-PSQ TCTCTGAATTTTCCATGTATTTCACT SANGER PCR/SQ | CASE 1
PATENTED- CASE 2,
FHOD3-EX15DEL-DECODE-RV-P GAGAAGGCTCTGCCCCGGCTCACACTCCGGCTTCTC BASED NGS PCR CASE 3
FHOD3-EX15_16DEL-F98476-FW-PSQ | ACCCTTTAAATGTATTCTAATTGTCCA SANGER PCR/SQ | CASE 2
FHOD3-EX15_16DEL-F98476-RV-PSQ CTGATAAAAGGTGTGTAGTGCATGTAT SANGER PCR/SQ | CASE 2
FHOD3-EX15_16DEL-F98593-FW-P ACAGTAAACTGTTCTTAATATTTCAGCATT SANGER PCR CASE 3
FHOD3-EX15_16DEL-F98593-RV-P CAGCCTGGCTCATTCCTTACT SANGER PCR/SQ | CASE 3
FHOD3-EX15_16DEL-F98593-FW-SQ GCAGAGGTAGCCATGGTTTT SANGER SQ CASE 3

Table S3: Identified variants according to HGVS nomenclature.

Case NC_000018.9 NM_001281740.2
1 g.34,260,087_34,262,764delins27 ¢.1,836-1,312_1,970+1,231delins27
2 0.34,259,872_34,271,130del €.1,836-1,527_2,022-2,042del

3 0.34,258,856_34,269,358delins100 €.1,836-2,543_2,021+2,217delins100




Figure S1: DNA-sequence-assembly from the three cases. The image shows a highly enriched in LINE and
SINE elements region with absence of segmental duplications at chromosome band 18g12.2. Screenshot was
captured from the UCSC Genome Browser (9). Blue boxes are exons and thin lines are introns. Black boxes
represent aligning regions and single lines connecting black boxes represent gaps that are due to deletions.
Double lines represent more complex gaps.
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