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Objectives
In order to analyze a large series of patients with different types of epilepsy, we designed a NGS genetic panel for the analysis of 46 disease genes. This genes were

selected due to their involvement in different forms of epilepsy, such as treatable forms, epileptic encephalopathies, benign epilepsy, myoclonic epilepsy, progressive
epilepsy, epilepsy with febrile seizures, neuronal migration disorders, subcortical dysplasia, bilateral perisylvian polymicrogyria, heterotopic periventricular nodular
microcephaly.

Materials and methods
We conducted a preliminary study in 50 patients from 49 unrelated families. The analysis was carried out by a NGS method using the TruSeq Custom Amplicon PATIENT gene POSITION PROTEIN
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filtering process allowed us to extract about 63 exonic or splicing variants of possible pathogenic significance. In 41 patients (82%) we report at least one variant with UBE3A O SIS [ G e
unknown significance and in 12 patients (24%) we reported one mutation of possible pathological role. These variants were present in the following genes: GRIN2A,
GRIN2B, POLG, SLC6AS8, ATP1A3, PRRT2, TUBBS, PPT1, CDKL5, RELN, FOXG1, SLC2A1, KCNQ3 and COL4A1. Two mutations, one in the FOXG1 gene and GLUT130 POLG(AR)  NM_002693.2:c.2159C>A  NP_002684.1:p.Thr720Asn
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In order to extend the genetic analysis in a wide spectrum of diseases related to epilepsy, we are currently planning a second panel design using Nextera Rapid PNPO NM_018129.3:¢.322C>T NP_060599.1:p.Arg108Cys
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for large scale genetic investigation to increase the diagnostic score in the context of epilepsies.
AB3730 H443 GPR56 NM_005682.5:¢.1693C>T NP_005673.3:p.Arg565Trp
. Exons 5
MiSeq H532 TUBBS8 c.314A>G p.His71Arg
OO0 | XW r|\’<: TUBBS c.638A>G p.Lys213Arg
W Wil W e - H533 COL4A1 NM_001845.4:¢.3712C>T NP_001836.2:p.Arg1238Cys
a2 =f B e TUBB8 c.314A>G p.His71Arg
Exon baits TUBBS c.638A>G p.Lys213Arg
W A AL \ 4 H1235 TUBBS NM_177987.2:c.166+4A>C
Eo}“i?:f:nr% e “Poma” o ﬂc—.':ga Freri
e R ey m, =S oRutei e
» H1622 CDKL5 NM_003159.2:c.400C>T NP_003150.1:p.Arg134Ter
Whole genome Whole-exome (1%) PCR amplicon Transcriptome RNA Exon capture transcriptome PPT1 NM_000310.3:¢.628G>C NP_000301.1:p.Gly210Arg
lPredominant ap‘:plicatTons:\ F'red'ominant‘applications: ‘ Pred‘ominant?pplications: l Predominant applicatTons:‘ Predomfnanta[i)plications: H2370 MAGI2 NM 012301.3:c.393C>A NP_036433.2:p.Asp131Glu
* Structural variants * Point mutations * Point mutations | | » Gene expression » Gene expression - -
| | . . » Point mutations * Copy number variation * Deletions » Gene fusions » Gene fusions RELN NM_005045.3:c.6343G>A NP_005036.2:p.Gly2115Ser
umina TruSeq Custom Amp“‘:ﬂn |-Copy number variation | * Splice variants ‘ * Splice variants PEX5L NM 016559.2:c.758G>A NP_057643.1:p.Ser253Asn
hboard
s e i Whole Whole NMD360 GRIN2B NM_000834.3:c.43G>A NP_000825.2:p.Val15Met
Genome Exome Gene Panels Nature Reviews | Drug Discovery
Name: - . NMD 378 FOXG1 NM_005249.4:c.738C>G NP_005240.3:p.Tyr246Ter
epilessiagrandedefinitivo/50 PrD]EEt Actions
0_20140304-144337
: e e 8 . . a NMD 394 COL4A1 NM_001845.4:¢c.2903G>A NP_001836.2:p.Arg968GlIn
Project ID [?]: 47701 . — —
Sl i e i i) s (s NGS in Clinica: Gene panel vs WES POLG NM_002693.2:¢.1760C>T NP_002684.1:p.Pro587Leu
Source: UCSC POLG NM_002693.2:¢c.752C>T NP_002684.1:p.Thr251lle
Build: hgl9 F:Iinical implications of genetic advances élinlcal sl Stabencing
SNP Source: dbSNP_138 Proiject Dashboard in Charcot-Marie-Tooth disease
Amplicon Length: 425 ) S L g Jmpg L o Ry L e g Brly. . ||'|_HLFI-|FD|'DE]" pr?ctlce ' . _
Lib.rar\'r Prepa ration T'vp.f_\-: :?:::.l,;.: I-:.::-I.‘:.--_‘.:r: . rem o - i 3T g Cliricat s semencing [C5) s Deceming & stasdient 100l for 51441 ATP1A3 NM_001256214.1.C.396C>T NM_001256214.1.C.396C>T(p.—)
Mgt Lustom o Scians Tt o o Gae oty o SR G R AR i St Sl i A e i GRIN2B NM_000834.3:c.2038C>G NP_000825.2:p.Pro680Ala
State: Targeted Apliassiagrancedenngh R o gl g : KCNQ3 NM_004519.3:c.1720C>T NP_004510.1:p.Pro574Ser
Homo sapiens et Next-Generation Sequencing: in neeslogy 21 Exome Sequencing in the Clinical Diagnosis of Sporadic
aned . i Familial Cerebellar At
Selected Targets 835 / 835 e ~-{ From Basic _H“‘“'“‘"" to Diagnostics e 51445 KCNQ2 NM_172107.2:c.928G>A NP_742105.1:p.Gly310Ser
Cum. Target (bp) 161,742 o] KV Voshernding ™ ShaleA. Domer T and iacet . Durman T R v s e s COL4A1 NM_001845.4:c.4372C>T NP_001836.2:p.Pro1458Ser
Est. Amplicons 969 i
DESIQ“ Summar? Whole Exome Seduencin S$1447 FLNA NM_001110556.1:¢c.4589T>C NP_001104026.1:p.Val1530Ala
q g CDKL5 NM_003159.2:¢c.65G>T NP_003150.1:p.Gly22Val
UCSC Browser SUMMARY Or
HUGO das / sas Gonia Panele Clinical Exome $1449 COL4A1 NM_001845.4:c.2903G>A  NP_001836.2:p.Arg968GIn
SR COL4A2 NM_001846.2:c.1655C>A NP_001837.2:p.Thr552Lys
Learn How to Customize Content 969 r ATP1A3 NM_001256214.1:c.193-5C>G
with D‘ESI{II\S‘EU-I‘.‘III}: DBESNP 138
TruSeq Custom Amplicon N S 1487 SLC2A1 NM_006516.2:c.152G>A NP_006507.2:p.Arg51His
. KCNQ3 NM_004519.3:¢c.1624G>A NP_004510.1:p.Asp542Asn
ENCEFALOPATIE EPILETTICHE: - no Incidental findings . TS EEAETAIEE (K;(;‘l;(;; Em_ggigig.zzc;ggéef Eg_ggggigi:p.\&al3§ﬂﬁu
FORME TRATTABILI - > coverage - Nuovi fenotipi = aciisl = Sl
ALDH7A1-A16 5923.2 Aldehyde Dehydrogenase 7 Family, Member Al - < costo
SLC2A1 1p34.2 Solute Carrier Family 2 (Facilitated Glucose Transporter), Member 1 . cprga . S$1560 SCN2A NM _001040142.1:c.256A>G  NP_001035232.1:p.lle86Val
PNPO 17921.32 Pyridoxamine 5'-Phosphate Oxidase > facilita IHtEFpFEtEEIDﬂE
PHGDH 1p12 Phosphoglycerate Dehydrogenase
SLC6A8 Xq28 Solute Carrier Family 6 (Neurotransmitter Transporter), Member 8 . ° $1635 GPR56 NM_005682.5:c.641C>T NP_005673.3:p.Ser214Leu
— TruSeq Custom Amplicon design
R $1636 GRIN2A NM_001134407.1:c.3228C>A NP_001127879.1:p.Asn1076Lys
precoci/encefalopatie
epilettiche
pxcnn 00313 potassiom Channel, Subfamily T, Member 1 JCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly 51652 MAGI2 NM_012301.3:c.2131C>A NP_036433.2:p.Pro711Thr
ARX Xp21.3 Aristaless Related Homeobox Mental Retardation, X-Linked move | <<< << < = == ==> | 200OM in | 1.5x 3x 10x base | ZOOM out | 1.5x 3x 10x 100x
STXBP1 9q34.1 Syntaxin Binding Protein L PHGDH NM _006623.3:c.425A>G NP_006614.2:p.Glu142Gl
CDKL5 Xp22.13 Cyclin-Dependent Kinase-Like 5 Chl’X:Eﬁ,ﬂE?,"?E-Z&[}32,59? 1[},422 bp. | enter position, gene symbol or search terms | go |G uTS7 — < — & u y
FOXG1 14913 Forkhead Box G1
MECP2 Xq28 Methyl CpG Binding Protein 2 (Rett Syndrome) chrw cp2i.5y [ T L L] |H3170 GRIN2A NM_001134407.1:¢c.2765C>T NP_001127879.1:p.Ala922Val
UBE3A 15qg11.2 Ubiquitin Protein Ligase E3A (Angelman)
KCNQ2 20g13.33 Potassium Voltage-Gated Channel, KQT-Like Subfamily, Member 2 Scale 5 kb| | hzig
KCNQ3 8q24 Potassium Voltage-Gated Channel, KQT-Like Subfamily, Member 2 | EhiE 2%, 025, el dede lsdod 1 led ded o 25, 630, aaal |51654 KCNE2 NM_172201.1:¢c.170T>C NP_751951.1:p.lle57Thr
GRIN2A 16p13.2 Glutamate Receptor, lonotropic, N-Methyl D-Aspartate 2A _ | e — " — _— T ——
GRIN2B 12p12 Glutamate Receptor, lonotropic, N-Methyl D-Aspartate 2B ARl — HCEC| SphEs gs.eq, peneank .| CEOE.| RFAMm. tRNH5= &| Spmpapaf i) GEnpmlics) e 1 - - -
GABRB3 15912 Gamma-Aminobutyric Acid (GABA) A Receptor, Beta 3 B oo o Refsew Genes |51687 COL4A2 NM_001846.2:c.17G>A NP_001837.2:p.Arg6His
HCN1 5p12 Hyperpolarization Activated Cyclic Nucleotide-Gated Potassium Channel — EfESd Genes m— ﬁncatinns: Lebubrkek lin] skibnkiF ik hre ik ks E——
BENIGNE sequences 1| HH Hrii H il Ll U R I 51722 SCN2A NM_001040142.1:c.3446G>C NP_001035232.1:p.Gly1149Ala
KCNQ2 20q13.33 Potassium Voltage-Gated Channel, KQT-Like Subfamily, Member 2 ] Humat mEMAS From GerBark
KCNQ3 8q24.22 Potassium Voltage-Gated Channel, KQT-Like Subfamily, Member 3 _| HUmAN MRNAS L L — I |
SCN2A 2924.3 Sodium Channel, Voltage-Gated, Type II, Alpha Subunit Spliced ESTs I gy "7 ESTS That Have Been Sgliced - $1723 RELN NM_005045.3:c.5156C>T NP_005036.2:p.Ser1719Leu
PRRT2 16p11.2 Proline-Rich Transmembrane Protein 2 ] 1aa _ H3kZ7AC Mark (Often Found MHear Active Regulatorg Elements) on 7 cell lines from EMCODE GRINZA NM_0011344071C28996>C NP_0011278791pVa|967Leu
ATP1A2-A12 1923.2 ATPase, Na+/K+ Transporting, Alpha 2 Polypeptide Ladered HIKa7AC
B el - —_———— — S— -
| onase clusters pEE— N R L — $1724 HESX1 NM_003865.2:c.385G>A NP_003856.1:p.Val129lle
MIOCLONICA MALIGNA Ter Factor CRIF Transcription Factor ChIF-zeq (161 factors) from EMCODE with Factorbook Motifs HCN]. NM_0210723C124OG>A NP_0665502pVa|414Met
SYNGAP1 6p21.32 Synaptic Ras GTPase Activating Protein 1 ] 4,55 _ 188 vertebrates Basewise Conserwation by FPhdloF X .
CHD2 15926.1 Chromodomain Helicase DNA Binding Protein 2 Colall . R
Los vert. Sons, GPR56 NM_005682.5:c.844G>C NP_005673.3:p.Gly282Arg
e s rouns i rave el ____ UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
qo4. otassium annel, Subramily I, viember . o H . H
SCN2A 2q24.3 Sodium Channel, Voltage-Gated, Type Il, Alpha Subunit move | <<< || << || < || > [| == || === | ZoomiIn | 1.5x I 3x d L_1Ux " base | Zoom out ;_.1'5x _:_SX ___1de_ s1731 CHD2 22"(;001271'3'03110—3111ms NP_001262.3:p.Glu1037_Arg1038insAr
PLCB1 20p12.3 Phospholipase C, Beta 1 g
SCN1A 2924.3 Sodium Channel, Voltage-Gated, Type |, Alpha Subunit chr16:89,574,717-89,575,226 510 bp. ‘ | | 9o |
51732 COL4A1 NM_001845.4:c.1420G>A NP_001836.2:p.Gly474Arg
PROGRESSIVE |chr~15 (o24, 3 B Nz cEEic. TR 16011 .2 EIERNIEE] 1602
CTSD 11p15.5 Cathepsin D Ceroid-Lipofuscinosis, Neuronal 10
POLG 15qg26.1 Polymerase (DNA Directed), Gamma J Tcale 268 hazes| | haig S1734 GRIN2A NM_001134407.1:c.422C>T NP_001127879.1:p.Thrl41Met
TWINCKLE C100RF2 10924.31 Chromosome 10 Open Reading Frame 2 chrig: 59,574, 508 59,574, 908| §9,575. eeol 89,575, 100 59,575, 200 SYNGAP1 NM 006772.2:¢c.2195G>A NP 006763 Zp Arg732Lys
PPT1 (CLN1) 1p34.2 PalmitoylProtein Thicesterase 1 i HEF+LD 7 R T T e . — . —
st Genes (RefZed, GenBank, CCODE, REfam, TEMA=S & Comparartive Genomics)
CONVULSIONI FEBBRILI J s e FEEEREERNNERNENNENENENNENNNNNE % |Sl772 RELN NM_005045.3:¢c.5618C>T NP_005036.2:p.Thr1873lle
J RefSey Genes
FefZeq Genes
SCN1A 2q24.3 Sodium Channel, Voltage-Gated, Type |, Alpha Subunit Retroposed Genes WS, Including Fseudogenes .
SCN2A 2q24.3 Sodium Channel, Voltage-Gated, Type II, Alpha Subunit 7 e Puip it cpt fonsli |peptnkek o o tenE ik prEdcTps |51773 KCNQ3 NM_004519.3:c.2146G>C NP_004510.1:p.Asp716His
SCN1B 19q13.12 Sodium Channel, Voltage-Gated, Type |, Beta Subunit J ZMFs
SCN8A 12913.13 Sodium Channel, Voltage Gated, Type VIII, Alpha Subunit i & Simple Nucleotide Foldmorphisms (dbSHE 138) Found in = 1% of Sampoles - -
GABRG2 5034 Gamma-Aminobutyric Acid (GABA) A Receptor, Gamma 2 j i e Simple NUCleot ide Folumorehisms (dbSHP 1389 51774 PEXSL NM_016509.2:c.85C>T NP_057643.1:p.GIn29Ter
PCDH19 Xq22.1 Protocadherin 19 AT1EsHE =138 I _ L i
CHD2 15G26.1 Chromodomain Helicase DNA Binding Protein 2 | A sesaen | T T R e 4 T Is1775 SCN2A NM_001040142.1:c.2119A>T NP_001035232.1:p.lle707Leu
CACNA1A 19p13.2 Calcium Channel, Voltage-Dependent, P/Q Type, Alpha 1A Subunit ‘ il Repeat ing Elements by RepeatMasker
LIME
DISORDINI MIGRAZIONE
NEURONALE
DCX Xqg23 doublecortin . R R .
PAFAH1B1/LIS1 17p13.3 Platelet-Activating Factor Acetylhydrolase 1b, Regulatory Subunit 1 RE SULTS . Clearly pathogenlc (10 mutations in 6 patlents)
FLNA Xq28 Filamin A . R . R R
TUBAIA 12q13.12 Tubulin, Alpha 12 . Unknown significance (VUS) (31 variants in 22 patients
Number of patients: 30 Unlikelv ¢ f) 0 @ (2) 61 iy pt ) )
TUBB3 16q24.3 Tubulin, Beta 3 Class Il niikelry to be patnogenic variants i 2 pauents
TUBBS 10p15.3 Tubulin, Beta 8 Class VI Patients with variants: 41 (82%) o i 10 patient
| oseuasiasomTocoRTIcall Pati th : ith patholosical effect: 12 (24% 1o VAT I T PAtens
i3 P ——" atients with mutations with pathological effect: ( 0)
COL4A1 13934 Collagen, Type IV, Alpha 1 ° ° ° ° ° 0 3 3
coLenz 13034 Collagen, Type IV, Alpha 2 Patients with variants of unknown significance (VUS) 29 (58%) Classification
[ J
o No variants 9 (18%)
GPR56 16913 G Protein-Coupled Receptor 56 . .
Data an alysis 2 - Unlikely to be pathogenic
SRPX2 Xq21.33-g23 Sushi-Repeat Containing Protein, X-Linked 2 . 3 = Unknown Signiﬁcance (VUS)
EMX2 10926.11 Empty Spiracles Homeobox 2 Silico prediction: [SIFT; PolyPhen-2;PMUT; MutationTaster]
4 - Likely to be pathogenic
_ .y ¢ Sanger sequencing validation
ARHGEF2 1921-q22 Rho/Rac Guanine Nucleotide Exchange Factor (GEF) 2 Data Valldatlon g : q g 5 _ Clearly pathogenic
DISORDINI DI RELINA Segregation study
RELN 7922 reelin
VLDLR 9p24 Very Low Density Lipoprotein Recept . .
° T [talian control’s screening

® E-mail: bcastellotti@istituto-besta.it
Slll XLVI CONGRESSO NAZIONALE WebPoster @
10-13 OTTOBRE 2015 - GENOVA



	Pagina 1

