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POR QUE LOS CLINICOS DEBEN CONOCER LOS
ENTRESIJOS DEL DIAGNOSTICO MOLECULAR

Para comprender mejor la fisiopatologia de las enfermedades
de base genética

Para entender las bases de las variaciones fenotipicas y poder
explicar mejor lo que ocurre a nuestros pacientes

Para poder seleccionar grupos homogéneos de cara a los
ensayos clinicos

Para poner en valor los resultados de los estudios moleculares
complejos y/o adoptar estrategias de diagnostico alternativo

Porque la competencia global sobre el diagnostico (clinico),
consejo genetico y el tratamiento de estas enfermedades es
una competencia clinica de cada especialidad (perfiles)
frente a otras opciones gue estan en la agenda



Cumulative number of genes linked to rare diseases by year since 2010
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N° of RD for which there is a genetic test available according to Orphanet data*
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EL ESCENARIO DEL DIAGNOSTICO MOLECULAR
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Tipos de pruebas genéticas

Alteraciones cromosomicas: Pruebas citogenéticas
Alteraciones genéticas: Pruebas moleculares
) directas (mutacidn causal)
] Sanger (cambios nucleotidos, pequeiias deleciones
" MLPA (grandes deleciones o reordenamientos
w. ~ Mutaciones dinamicas (expansiones)
. indirectas (haplotipo asociado a la enfermedad)
Alteraciones RNA/miRNAs/IncRNAs, etc..
Alteraciones proteina (Western Blot y fenomenos postraduccionales)
Alteraciones epigenéticas (metilacidn, acetilacion, sumoylacion,...)
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Distintos tipos de aproximaciones




Targeted panels

Whole exome

Whole genome

Pro » High depth of coverage >
» Readily standardisable >

» Rapid interpretation for clinical use »

» Low costs >

» Easy clinical implementation >

Contra » Limited, ‘peephole’ observations >
» Limited value for research >

» Limited assessment of complex >

aberrations
>
I-

Sample assessment,

Molecular profiling

Detection of unknown variants

Detection of CNVs

Research applications
Feasible in clinical routine
Low price/performance ratio

Not fully comprehensive
Lower CNV resolution
Amplification or exon capture

necessary

High bioinformatic effort
Demanding clinical interpretation
Time-consuming workflow

Integrating next—generatlon sequenang

Clinical mterpreta-

tion of
molecular data

Validation of
immediately

actionable lesions

» Comprehensive assessment of
cancer genomes

» Highest resolution of genomic
alterations

» SNVs in enhancer/promoter and

ncRNA regions

Decreasing costs

Subject to future studies

Yy

» Uncertain value for clinical
interpretation
» Most expensive

Molecular tumor

- Literature research

Patient enrollment storage and and
processing bioinformatics
- Informed consent - Biopsy and blood draw| |- Whole-exome and
- DKTK MASTER study - Pathological diagnosis | | transcriptome NGS
enrollment - Biobanking - SNVs, CNVs, Indels
- Analyte extractionand| | . Fusions, expression

quality control

- Germline alterations

- Certified laboratory

- Sanger sequencing,
FISH, qRT-PCR etc.

- Target validation

- Data quality assess-
ment
-Target identification

board

- Clinicians, translational | |- Targeted therapy
oncologists, scientists, - Combination therapy
bioinformaticians, - CRAFT Trial
case management -NCTIIT

- Reporting of important| |-N of 1 Trial
lesions - Genetic counseling

- Suggestions for clinical| |- Follow-up
management

- Secondary validation
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VARIAN I WHATISAVUS OURGOALS EXAMPLES

Did your genetic testing identify a Variant of
Uncertain Significance (VUS)?

Do you want more information on what this
variant means for you and your family?

With your family's help you can discover more
about your genetic variant.

Find your variant in your family.

While family studies have the potential to yield powerful data to reclassify variants, the
time and effort required to build pedigrees adequately for variant classification limit this
potential. We developed an educational website containing a patient-friendly toolkit to
help aid patients in working with research and clinical laboratories to reclassify their own
VUS.



Table 2. Overview of the different reasons that SCNTA mutations were missed in a genetic screening.

Patient  Megative screening  Positive screening  Reason that the mutation was missed
Human error
1 Sanger MNGS: WES Missed by the person performing the mutation analysis (visual inspection of Sanger traces)
2’ Sanger MGS: Gene panel  Missed by the person performing the mutation analysis (visual inspection of Sanger traces)
3 Sanger MGS: Gene panel  Missed by the person performing the mutation analyss (visual inspection of Sanger traces)
4 Sanger MNGS: WES Missed by the person performing the mutation analysis (visual inspection of Sanger traces)
5 Sanger MNGS: WES Missed by the person performing the mutation analysis (visual inspection of Sanger traces)
B Sanger MGS: Gene panel  Missed by the person performing the mutation analysis (visual inspection of Sanger traces)
7 Sanger MGS: Gene panel  Missed by the person performing the mutation analyss (visual inspection of Sanger traces)
8 Sanger MGS: Gene panel  Missed by the person performing the mutation analysis (visual inspection of Sanger tfraces)
9 Sanger MGS: Gene panel  Missed by the person performing the mutation analyss (visual inspection of Sanger traces)
10 Sanger MNGS: WES Error in the primer design: The mutation was located in the primer binding site
1 Sanger MNGS: WES Error in the primer design: A polymorphism in the primer led to mono-allelic amplification
12 Sanger MGS: Gene panel  Ermor in the primer design: A polymorphism in the primer led to mono-allelic amplification
13 Sanger MNGS: WES Error in the primer design: The primer did not cover the whole amplicon {only one direction was sequenced)
14 Sanger MNGS: WES The patient turned out not to be sequencad
15 Sanger MNGS: WES Possible sample swap outside the lab
162 Sanger MGS: Gene panel  Wrong seqguencing data assigned to the patient
173 Sanger MNGS: WES The traces were of bad guality so the Sanger should have been redone
187 Sanger MGS: Gene panel Mot reporied in the diagnostic report as the mutation is located eight base
pairs in the intron
19 Sanger MGS: Gene panel  An adjacent intronic polymorphic deletion led to misalignment of the alleles and uninterpretable data
Technical error
20* Sanger MNGS: WES The annealing temperature of the primers was too high for the polymerase
21 Sanger MNGS: WES The mutated peak was too low
22 NGS5 WES Sanger The mutation is located in a homopolymer stretch
Unknown reason
23 Sanger MNGS: WES Unable to retrieve the Sanger traces
24 Sanger MGES WES Unable to retrieve the Sanger traces - - - -
25 Sanir WG5S Gene panel  Unable to retrieve the Sanger fraces Pltfal IS in genEtlc tEStI ng
26 Sanger MGS: Gene panel  Unable to retrieve the Sanger traces
27 sanger NG5S WES Unable to retrieve the Sanger traces Molecular Genetics & Genomic Medicine
28 Sanger MGS: Gene panel  Unable to retrieve the Sanger traces



Table 1. Genetic and clinical information of the SCNTA mutations reported in this study as well as the setting and the date the samples were

screened.
Mutation Setting Setting Date Date
negative positive negative positive
Patient cDNA Protein Inheritance  Novel® Phenotype  screening  screening  screening  screening
1 C1121C=A p.5er374Tyr De novo Yes D5 Research Research 2012 2012
2? CBE4C=T p.Arg222* De novo No DS Research Research 2006 2012
3 C.4002+1G=A De novo No DS Diagnostic  Diagnostic 2013 2014
4 C.A4284+1G=A De novo No DS Diagnostic  Research 2007 2013
5 C.1178G=A p.Arg393His De novo No DS Diagnostic  Research 2009 2011
3] C.5269G=4 p.Gly1757Arg De novo Yes DS Diagnostic  Research 2010 2013
7 C.5656C=T p.Arg1836* De novo No DS Diagnostic  Research 2010 2013
8 €.53_55delCCA p.Thr18del Unknown Yes DS Diagnostic  Diagnostic 2010 2015
g c.602+41G>C Unknown Yes DS Diagnostic  Diagnostic 2010 2015
10 C.5461C=T p.GIn1821* De novo No DS Research Research 2011 2013
11 c.379C=T p.His127Tyr De novo Yes GEFS+ Diagnostic  Research 2007 2013
12 C.302G=A p.Arg101Gin De novo No DS Diagnostic  Diagnostic 2013 2015
137 C.4853-1G=A De novo Yes DS Research Research 2011 2013
147 c.34390G=T p.Glu1147* De novo Mo D5 MA Research A, 2012
15 C.302G=A p.Arg101GIn De novo No DS Diagnostic  Research 2007 2013
167 C.5195C=T p.Pro1732Leu De novo No DS Diagnostic  Research 2010 2013
174 C.2044-1G=A De novo No DS Research Research 2002 2011
1837 ¢.2590-8T>G De novo No DS Diagnostic ~ Research 2010 2013
19° c.1178G=4A p.Arg393His De novo No DS Diagnostic  Research 2009 2011
2051 €.3452C=0 p.5er1151* De novo Mo D5 Research Research 2010 2012
21 C.4889T>G p.Val1e30Gly De novo Yes DS Diagnostic  Research 2011 2013
22 C.258943A-T De novo No DS Research Research 2013 2005
23" c4786C=T p.Arg1596Cys De novo No DS Diagnostic  Research 2008 2013
247 C.5347G=A p.Ala1783Thr De novo No DS Research Research 2010 2012
25 €.5536_5539delAAAC plys18465erfs*11  Unknown No Unspecified Diagnostic  Research 2008 2012
EE

26 c.5771delG p.Arg1924Lleufs*8  De novo Yes DS Diagnostic  Diagnostic 2014 2014
27 c4573CT p.Arg1525* De novo No MAE Diagnostic  Diagnostic 2006 2013
28 c.1129C=T p.Arg377* Absent in No DS Research Research 2004 2013

mother,

father not

tested
294 C.383C=A p.Ser128* De novo No DS Diagnostic  Diagnostic 2011 2011



LIMITACIONES DE LOS ESTUDIOS DE
SECUENCIACION (SANGER O NGS)

* No encontrar hallazgos significativos tras la secuenciacion de un gen
determinado, no excluye casi hunca al 100% que no existan mutaciones en
ese gen (depende de la cobertura del NGS)

* Ademas,Podria haber una mutacion fuera de las regiones estudiadas
como las zonas intronicas o zona promotora

O tratarse de un tipo de mutacion que no puede ser identificado por
secuenciacion (gen a gen/NGS), como grandes deleciones o inserciones
gue pueden afectar parcial o totalmente al gen.




Characterization of novel CAPN3 isoforms in white blood
cells: an alternative approach for limb-girdle muscular
dystrophy 2A diagnosis A
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O A NIVEL DE LA PROTEINA

LGMD2B: Enfermedad muscular recesiva causada por mutaciones en el gen que
codifica para la proteina Disferlina (230kda) (Liu et al., 1998).

Funcion: Reparacion membrana de la fibora muscular (Bansal et al., 2003).
La disferlina se expresa en musculo y monocitos CD14+ (Gallardo et al., 2011).

Existe una correlacion de la expresion disferlina en musculo y PBMCs por lo que
es util para orientar el diagnéstico molecular (Ankala et al., 2014).

Sin embargo, existe déficit de disferlina secundarias a otras enfermedades
musculares por lo que es necesario confirmar el diagnostico por secuenciacion del
del mMRNA DYSF de los monocitos (De luna et al., 2001).
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Gallardo et al., 2011



MCbiclust: a novel algorithm to discover large-scale
functionally related gene sets from massive
transcriptomics data collections

Robert B. Bentham'2", Kevin Bryson®' and Gyorgy Szabadkai'->*"

core bic' USter rank samples out of the f=e we’:::“b"l:lustgr: ofthe use values of the correlation

core bicluster vector for genes out of the

according to the core bicluster to find genes

indSeed: stochastic sa00 [ HiCor: selecting for highest strength of correlation with similar pattern of
relate rrelating gene group with the core expression
v 7 = - [= W
select gene set of find the sample seed (10) prune gene set for Iy thresholds to genes
interest (~1000) with highest correlation highest correlation extend samples :ﬁz :am gen extend gene set
ples to determine
v the limits of bicluster
calculate correlation vector of the . .
core bicluster* extend unique biclusters )
repeat to find e . ™
further biclusters and { 1000 analyse samples by PC analysis | b ¢
correlation vectors create PCA versus ranking plots analyse genes by gene se
enrichment techniques
overlay sample phenotype
Silhouette: compare biclusters using correlation ' v
vectors to identify the unique ones N
v understand the structure and function of
find all unique biclusters extended biclusters
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nature
biotechnology

Los 13 humanos que no necesitaban genes esenciales para sobrevivir

El analisis de medio millon de genomas descubre a 13 personas sanas que
deberian estar muertas por falta de algun gen vital; pero laley impide
identificarlas

I gl B iy = 0w

SWE-SCZ (N=5.092) TCGA (N=4.114) UK10K (N = 2.432)

CHOP-BGI N = 638) Subtotal: 7,061

MS5SM Biobank (M = 11,212)

CHOP (N = 86,007) Subtolal: 3.524

Sublotal: 518,721

La regulacion mas especifica y detallada se encuentra en la Ley de Investigacién Biomédica.
Existe la obligacion de respetar la voluntad del sujeto, al que se le debié consultar
antes de que otorgara su consentimiento en relacion con la comunicacion de
hallazgos derivados de un andlisis que se vayan a realizar con fines de
investigacion, (articulos 59.11. de la LIB y 23.2 i. del Real Decreto 1716/2011, de 18 de
noviembre, por el que se establecen los requisitos basicos de autorizaciéon y funcionamiento
de los biobancos con fines de investigacion biomédica y del tratamiento de las muestras
bioldgicas de origen humano, y se regula el funcionamiento y organizaciéon del Registro
Nacional de Biobancos para investigacion biomédica). Los resultados relevantes para la
salud deben por lo tanto ser comunicados al donante si es que asi lo sefialo.

Maniual clinical

Manual clinically reviewed candidates Sanger saq Final candidates

58 candidates, 23 mutations covering 29 ganas | 13 candidates, 8 mutations covaring 8 genes and
reviaw and spanning 29 diseasas spanning & diseases

Medical record review




Cell Jagged 1 Rescues the Duchenne Muscular et erifiu smeluoa i kesin i o Lot K, o
Dystrﬂ'phy Phenﬂtype ! Gl 163, 1-10, Moveriber 19, 2015 02015 Bsevier Ine.

Golden Retriever Muscular Dystrophy B - K - ’—J—l
T7TE g ' T & Hnonns

: i — |
TT T € Mouse
TT_ 54 G A LTS Ral
’ T CA& B A < Pig
TTLCH GG A A T it
Escaper Affected TTLCHA E GAACT Duasgy
Chr 24 c
. II Pl GAAC T Widhpe
Candudats
: III|
Miecied  Escaper
‘ . s AACT Encagper
€= Dystrophic zebrafish - el
o

e oD
Jagged1 overexpression ‘ Myogenin binding she
,¢ COTMERNSLSE SRqUEncy
1

A B
B0 (LOD) '
+ ’ g ' Norma! Escaper Affected
aw- 4= «
v P .
. : | R : ‘. 8
Q3 i ' -5 - 25
’ ) "3 Poy {1 - 2 ! 1 ) o 20
. ‘. ’ ’ : 3 )
¥ . Y ) d it ¥ . o c
1 b 23
o %8 :
3~ — ¢ o G
a3 T e o=y 2 Sy -
Expocted -logyylo) Cheomogsome BRSO A B @ .

c i o S o i P R TSN 8 os
3 s
o _’J! . e y 0D {LoD)
- . 00
g 1 ¢ ecame, o -: - Norma!  Escaper  Affected
'b:: q- .- ..-0 .. x/ 73 l ” "
g c E E A A
3
g Jag1 e - ——
g - - —

10 2 20 «“ L R - e T
" Beta-actin

Position on cromosome 24 [canFamz)




Prevalence of Titin Truncating Variants in
General Population

Oyediran Akinrinade', Juha W. Koskenvuo?®?, Tero-Pekka Alastalo’2*

Table 1. Rare variants (MAF =0.002) in the 5 most frequent sarcomere genes, 25 genes associated with or candidate for HCM and 24 genes (same

panel excluding TTN).

Main Sarcomere Genes 25 Gene Panel 24 Genes (excluding TTN)
Pooled Data Sanger cohort MGS cohort MNGS cohort NGS cohort
Patients n 387 84 303 303 303
Positive testn (%) | 129 (33.3) 30 (35.7) 99 (32.7) 111 (36.6) 111 (36.6)
Positive test or novel candidates n (%) | 130 (33.6) 30 (35.7) 100 (33.0) 121 (39.9) 115 (38.0)
Testwith non-bening variants'" n (%) | 163 (42.1) 35 (41.7) 128 (42.2) 220(72.6)* 171 (56.4)*"
Inconclusive test n (%) 34 (8.8) 5(6.0) 29 (9.6) 109 (36.0)*% 60 (19.8)*"
Number of rare variants 187 39 148 398 235*"
Pathogenic n (%) 68 (36.4) 14 (35.9) 54 (36.5) 57 (14.3)* 57 (24.3)*"
Likely Pathogenic n (%) 67 (35.8) 16 (41.0) 51(34.5) 60 (15.1)* 60 (25.5)"
VUSn (%) 41 (21.9) 6(15.4) 35 (23.6) 243 (61.1)* 97 (41.3)*"
Benign/Likely Benign n (%) 11(5.9) 3(7.7) B(54) 38 (9.5) 21(839)
Mowvel variants 48 10 38 110# 61"
Pathogenic/Likely Pathogenic n (%) 35 (72.9) 9 (90) 26 (68.4) 29 (26.4)* 29 (47 5)"
Novel Candidate variants 1(2.1) 0 1(2.6) 27 (24.5)* 7(11.5)"
VUS (excluding candidate variants)n (%) | 11 (22.9) 1(10) 10(26.3) |<51(46.4)* D < 24(39.3) >
Benign/Likely Benign n (%) 1(2.1) 0 1(2.8) 3(2.7) 1(1.86)

@' PLOS ‘ ONE

Additional value of screening for minor genes
and copy number variants in hypertrophic
cardiomyopathy



CpG Methylation, a Parent-of-Origin Effect
for Maternal-Biased Transmission
of Congenital Myotonic Dystrophy

Late Adult Juvenile Childhood Congenital
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Rotura del marco de lectura en DMD

Delecion 45 Exon 48-79

l Splicing
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Mantenimiento del marco de lectura de en DMB
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NEOEXON CREADO POR UNA MUTACION INTRONICA

~ intron 51
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Genetica FSH

4q and 10q alleles in controls

D4Z4 SNP
SSLP sequence SSLP (G/C)
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Am J Hum Genet 2007; 81: 884-894
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The FSHD2 Gene SMCHDT Is a Modifier
of Disease Severity in Families Affected by FSHD1

Sabrina Sacconi,!-=* Richard J.LLE Lemmers,? Judit Balog,® Patrick ]J. van der Vliet,” Pauline Lahaut,!
Merlijn P. van Nieuwenhuizen,* Kirsten R. Straasheijm,” Rashmie D. Debipersad,’

Marianne Vos-Versteeg,” Leonardo Salviati,>® Alberto Casarin,”® Elena Pegoraro,” Rabi Tawil,®
Egbert Bakker,* Stephen ]. Tapscott,” Claude Desnuelle,'.210 and Silvére M. van der Maarel3.10
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The American Journal of Human Genetics 93, 744-751, October 3, 2013



Mutations in DNM TEB MOd |fy The American Journal of Human Genetics 98, 1020-1029, May 5, 2016

Epigenetic Repression of the D474 Repeat
and the Penetrance of Facioscapulohumeral Dystrophy

40A-S 4gA-L 4qB

Rf210 (c.1579T>C)

Permissive Permissive Non-permissive
————— | cocmn comg | -
; A A B 1 2
Closed chromatin >’—| o =
° | ! ! NA NA

5

3

104
| | | 2%, 70y
Open chromatin e JEX. S e I et | 20U 4gA-L 9U 4gA-S 9U 4gA-S
> 1) 2) 3) |
] i | .
8-100U D424 I ;1 Q é‘] Q__’s'
_____ |
Chrom. AB 201 202 209 211 212
4 -29%, 63y -8%, 60y 8%, 55y 2%, 56y | -30%, 52y
q | 9U 4gA-S 4gB only 498 only 44U 4gA-S 9U 4gA-S
e o - - - J
No FSHD &] 5 ‘ é]*
I 0 i
1 2 3 4 5 6
301 303 306 316 317 319
-8%, 38y | 6%, 35y | 5%, 33y -8%., 30y -8%, 40y | -29%, 37y
1-10U D4Z4 8-20U D4z4 20U 4gA-L 9U4gA-S | | 20U 4gA-L 9U 4gA-S 9U 4gA-S 44U 4gA-S
—
° o A ® ® d ® J A
FSHD1 FSHD2
Rf732 (c.2072C>T)
* D
A DNMT3B mutation I Deitat. AAE
- - T > D O perm. allele
Family Nr Coriell ID | Gender NM_006892.3 Metaphases |Anomalies Details anomalies - 3 -
; 100 (2013) 0
Rf210 | 316 F WT 100 (2015) 0 1 2
RR10 | 317 - ] WT 100 0 2%, 74y 1%, 58
One cell with a multiradial of chromosome 1 {p,p.q,9,9) 18U 49A-S 498 only
and a triradial of chromosome 16 (p,q.q) (see B-1)
100(2013) 4 Two cells with decondensation (stretching) in the Il ;* I:_I_I
pericentromeric region of chromosome 1 (see B-2) 2
R T 1
RR10 319 R M ¢.[1579T>CJ:[=] One cell with a triradial of chromosome 16 (p,q,q) 3 5
One cell with a triradial of chromosome 16 (p.q,q) and 22%, 45y ~10%, 38y
100 (2015) 4 decondensation in the pericentromeric region of 13U 40A-S 13U 40A-S
chromosome 1 (see B-3)
One cell with a deletion of 9q (see B4)
One cell with a deletion of 16g
Rf732 3 - M ¢.[2072C>T][=] 100 0
Rf1178 1 GM08729 M WT 95 0 See ref. 32 and 35
£ One cell with a deletion of 1q and one cell with an
Rf1178 2 GM08714 M |c.[1807G>A];[2421-11G>A] 28 2 axira 1o San slsoret 22 and 43
Rf1178 3 GM08728 F ¢.[1807G>AL[=] 61 0 See ref. 32 and 35




MITOCHIP

Comparison of sequencing costs per nucleotide for MitoChip assay versus two-step dye
terminator sequencing (NIST, Gaithersburg, MD)

MitoChip Assay (n=1 sample) Dye Terminator Sequencing (using two-step PCR with
M13 tagged primers) (n = | sample)

Cost of I MitoChip = | Primary and secondary PCR, clean up, quantification =

$400 $160

Cost of PCR, labeling, hybridization reagents/chip = | DNA sequencing (ABI3100, incl. reagent costs) =

$50 $200

Total cost per chip = Total cost per sample =

$450 $360

Nucleotides sequenced/chip ~ Nucleotides sequenced per sample ~

15,400 16,500

Cost per nucleotide sequenced = Cost per nucleotide sequenced =

2.9 ct 2.2 ct




Mitochondrial Disease Sequence Data Resource (MSeqDR)

HIGHLIGHTS

MSeqDR is a genomic data repository and analysis resource for mitochondrial
disease

MSeqDR GBrowse enhances interrogation of both genomes with custom
annotation tracks

MSeqDR LSDB curates variation in >1,300 genes relevant to mitochondrial
biology

MSeqDR GEM.app enables Web-based exome or genome dataset curation and
analysis

MSeqDR hosts bioinformatics & phenotyping tools for mitochondrial disease
analyses

Mol Genet Metab. 2015 March : 114(3): 388-396

+ Ensembl Genes, dbSNP Variants

* NCBI Genes, Variants, HGNC

+ 1000 Genomes, EVS public variants
+ OMIM, ClinVar, HPO

* MSeqDR-GEM.APP: Proprietary
Exome (>6,000) Data

* Mitomap: 11K curated mtDNA
variants

* HmtDB: rich mtDNA annotation
* PhyloTree: Haplogroup defining
variants

+ Community sequence data:
Commercial diagnostic labs,
research labs, gene-specific
databases (eg, POLG, TAZ)

Data Contribution &
Capture

Data Curation &
Integration

* OMIM, ClinVar, MedGen

* HPO, Human Phenotype Ontology
* Ensembl Phenotype

+ Mitomap, HmtDB, POLG DB

* Mitochondrial disease terms

dictionary: NAMDC, UMDF

Data Mining Tools

MSeqDR-GEM.app

Wlb-mnm.nd»dm mmm«mmmm
gene panels, exomes, genomes, and
me-dmfmmm or cohorts

'MSeqDR Tools

» Centralized host and link to public and custom tools that enable users to perform
dataset and variant level analy n both nuclear & mtDNA

* Provides support to phenome and omologv tools for mitochondrial disease

~




EDMD (2 LGMD (21) MD/BMD (1)

other NMDs (S NM (5)

CDG (2



The genetic basis of undiagnosed muscular dystrophies

and myopathies: Results from 504 patients
Neurology. 2016 Jul 5; 87(1): 71-76.

mMale mFemale u [talian ®Belgian = French = Other

uLGMD =CM = Other conditions = Dominant m Recessive = Sporadic

= 1-2 genes ® 3-4 genes ® 25 genes

Distribution of patients

250 -

200 -

150 -

100 -

50 -

= Complete molecular diagnosis
® Candidate variants
® No putative causitive variants

0.6%

= Missense
u Nonsense
= Splicing

u n/Del

= Others

= No putative causative variants

m Candidate variants
m Complete molecular diagnosis

LGMD CM Other conditions


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4932234/

Table 1

Disease
LGMD1B
LGMD1C
LGMD2A
LGMD2B
LGMD2C
LGMD2D
LGMD2E
LGMD2G
LGMD2H
LGMD2I
LGMD2J
LGMD2K
LGMD2L
LGMD2M
LGMD2N
LGMD2R
LGMD2S
LGMD2T
LGMD2V

LGMD genes?2

Locus
1922

3p25.3

Gene
LMNA
CAV3

No. of
patients

3
2

2p13.2
13qg12
17g21
4912
17912
9g33.1
19g13.3
2924.3
9g34.1
11p13
9g31
14924
2935
4935.1

3p21

DYSF
SGCG
SGCA
SGCB
TCAP
TRIM32
FKRP
TTN
POMT1

FKTN
POMTZ2
DES
TRAPPC11

GMPPB

15

= o N [= = ()]

(OSSN O T o) SR ¢

Abbreviation: | GMD = limb-airdle muscular dvstronhv

Table 2 Other myopathy genes

Locus
1q42.13
1p21
21q22.3
2q37
11q22.3-q23.1
Xp21.2
19p13.2
Xq28

7932
17q25.2-q25.3
3p12
3p22.1
3q24
12q13.2
6q22-9q23
Xq28
17p13.1
14q12

5q31
2q23.3
11q12-q13.2
20p13
1p36.13
18p11.32
6q25
14q23.2
9p13

1q21.2

Gene
ACTA1
AGL
COL6A2
COL6A3
CRYAB
DMD
DNM2
EMD
FLNC
GLA
GNE
GTDC2
GYG1
ITGA7
LAMA2
MTM1
MYH2
MYH7
MYOT
NEB
PYGM

No. of
patients

2

w © B O Bk 0 0o M B P W R, > PP OO SN R RPN

SEPN1
SMCHD1
SYNE1
SYNE2
TPM2
TPM3

N B R R BN
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RM de los casos I11.4 (a) y 11l.2 (b). Afectacion selectiva de tibial anterior y en 111.2, del
extensor comun de los dedos respetando gastrocnemio y soleo.

Seguimiento a los 3 anos en |ll.4 (c—e) y 1ll.2 (f-h). La imagen de 111.4 esta estable pero
I11.2 muestra afectacion de aductor y vasto intermedio en el muslo y (f) gemelo medio en
pantorrilla (g).En cintura escapular se observa afectacion de deltoides y
estermocleidomastoideo



UN CASO PROBLEMA..... APARENTEMENTE FACIL
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1 RYRTWT !

e
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2
RYRT, WT RYR1, WT
MYHT, p.Ser1435P 0 MYHTWT
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A heterozygous 21-bp deletion in CAPN3 causes o Vg i Barres Nanna witing.| M Yo Ghetue Lise Garmmetgaard
dominantly inherited limb girdle muscular tit?ii‘,fh‘:;.Biciﬁ.’,‘v'ss”n‘,-’l‘.‘::;t‘n“fiOTZ?,TKE‘EEZ";TﬁTEin’:f‘é“h!T;‘i;‘;";']mds and
dystrophy Morten Duno

A single heterozigous in-frame ¢.643 663del21 pathogenic variant in CAPN3 results in a
dominantly inherited form of calpainopathy.

This variant has been previously identified in compound heterozygosity with other pathogenic

variants in CAPN3, including ¢.2362_2363delinsTCATCT, c.550delA, p.Ala45Thr, and p.Asp419Gly
(Richard et al., 1997, Groen et al., 2007).
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ASPECTOS ETICOS

» Estudios de segregacion

— Confirmar si las mutaciones estan

o2 COX X
GEICHD § ¢

en cis-trans s e
— Descartar falsa paternidad o raros —
fenomenos como la disomia ia
uniparental 2l
- Hallazgos inesperados 58 wer iﬁ
— Relevantes para el paciente T

— Relevantes para la sociedad “

aaaaaaaaaaaaaaaa



ALGUNAS CONCLUSIONES A MODO DE RESUMEN

— El diagnostico geneético es de confirmacion, pero el diagnostico clinico
es previo y orientador del estudio molecular

— Existe heterogeneidad clinica (series alélicas) y genética, ambas muy
presentes en el caso de enfermedades neuromusculares

— Los resultados genéticos tienen un margen de incertidumbre a veces
dificil de establecer: es preciso contemplar el diagnostico como un
proceso solo provisionalmente acabado

— La negatividad de un estudio genético en un gen concreto puede ser un
falso negativo por problemas inherentes a la propia mutacion (delecion,
expansion) o por problemas técnicos (cobertura, errores..), un falso
positivo o una VUS

— Las nuevas tecnologias proporcionan un screening masivo, rapido y
barato, pero... no son infalibles y deben ser confirmadas por
métodos tradicionales (SANGER) o completadas con otras (MLPA,
Southern,..). Su rendimiento basal en ENM complejas esta en el 30%

— El diagnostico molecular puede no ser urgente en unos casos (no a
cualquier precio), pero es imprescindible para el consejo geneético, el
consejo reproductivo y para investigar/aplicar posibles terapias
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