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1 error cada 100 millones de nucleétidos. Tasa de error1,3 x10 -8

Kong A. Nature 2012;488:471-475. =
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 Evaluar a los miembros de la familia si una persona estd

afectada.

Q Presentacion familiar - | N
 Posibilidad de variante genética heredada.

]  Diagnostico genético posible, aungque no siempre se
Q Base genetica identifica la variante causal.
« Aumento en la identificacion de nuevas variantes.
« Considerar penetrancia incompleta y expresividad variable
de los cambios génicos.

Q Muerte sUbita « En ocasiones como forma de presentacion de Ia
enfermedad.
« Son causa frecuente en menores de 35 anos sean
deportistas o no
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Herencia y Riesgo

O/fu[[[[ Condicion Clinica
Monogenico
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@Precision Diagnosis Patients Want To Know ‘E

-

 Determine etiology + Aid patient understanding
* Inform prognosis and + Alleviate anxiety

risk analysis * Plan for future

« Testing of at-risk relatives
8
‘ Benefits of
Genetic Testing

Post-test Care Improve Practice
« Targeted medication + Guideline-directed care
» Individualized management * Integrate care with

and intervention plan counseling

=%+ Clinical referrals
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Muerte
sUbita
cardiaca
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Arritmias de
origen
hereditario
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J, Corriente de Potasio Persistencia de la corriente de Sodio

Canal Potasio Canal Sodio

Extracellular

NH, Intracellular COOH

@-=-a1s @=8S @ =CCD @=LQTS+BrS @ =LQTS+BrS+CCD
ns = nucleotide substitution del = deletion mutation X = nonsense mutation
Kv7.1 (lks) Kv11,1 (lkr)
SCN5A
KCNQ1 Suba KCNH2 Sub a
Variantes con Perdida de Funcion 80%* Variantes con Ganancia de Funcion*

*Schwartz PJ, Crotti L, InsoliaR. Long-QI syndrome: from genetics to management. Circ Arrhythm Electrophysiol. 2012 Aug 1;5(4):868-77
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0] Pretest <  Test Genético

Confirmacion manual de la duracién |
Tipo 1 Tipo 2 Tipo 3 QTc 2 480 mseg ¥ = ¢ 470 mseg
227 (excluir U, formula Bazet, evaluar P

Tangent

oA 1
ﬁ @ Ig- anomalias onda T)
PT.Score de riesg: TC2500
Estrés Emocional a Sco:Tti _—— ”
® 2 g
} =E, |

Historia Fliar, Sintomas.

Vink AS, et al.Circulation. 2018;138:2345-2358.

ECG Test ProvocaCién** CIase l Long QT syndrome
H olte r *Schwartz score Te St Impact of genetic testing for the index case
Ergometria oo Genético e Dipoiic Fgek et
Imagenes abruptamente, Epinefrina, — m——— — —
estres aritmetico Europace (2022) 24, 1307-1367
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Score de Scwartz 23,5
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Nielsen
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Debilidad
Muscular.
Esqueleto
anormal

Sindrome Sindrome de
KO TRD Andersen Tawil

Expert Consensus Statement on the state of genetic testing for cardiac disease. Europace (2022) 24, 1307-1367
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II.1 I1.2 I1.3 I1.4 I1.5 I1.6 I1.7
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IIL.1 IIL.2 IIL.3 1114 IIL5 IIL.6 IIL.7 IIL.8 IIL.9 IL10 | IIL11 II1.12 IIL.13 BETABLOQU E ANTES

47y 46y 45y d. 18y Muerte Subita mientras dorr =38y
CDI CA MAMA
3 choques CDI
1 dormir

2 emocionales

PN 6
Iv.1 IV.2 IV.3 1V.4
26y 19y E1—/+ 18y

. Long QT syndrome E1  KCNH2 (g.150648667G>T, c.1814C>A, p.Pro605His)

affected +/+" = Homozygous, "-/+" = Heterozygous, "+" = Hemizygous, "-/-" = Not four

Long QT syndrome
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Ricardo Rene  d. 44y
Insuficiencia cardiac-MCPD
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Enfermedad coronaria?

Y Yulula

II.2 I1.3 I1.4 I1.5 I1.6 I1.7
d. 10y Ariel MAria Gabriel Byron Rodrigo
CDI 19y 15y 14y 10y Oy

Caminata larga, tormenta electric CDI desde los 5 arfios
Sincope, convulsion
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SINCOPE
ECG NORMAL
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QTc=440ms QTC normal seguntipo

50

45 QTL
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30

, QTL2
45%
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15

10

mLQTSQTCnormal w®mLQTSQTC largo

%

Goldenberg | et al. Risk for life-threatening cardiac events in patients with genotype-confirmed
long-QT syndrome and normal-range corrected QT intervals. J Am Coll Cardiol. 2011;57:51-9.
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BETABLOQUEANTES

Ricardo Rene  d. 44y
Insuficiencia cardiac-MCPD
Alcoholismo MS
Enfermedad coronaria?

@ "pl. .

11.2 I1.3 I1.4 112 I1.6 I1.7
d. 10y Ariel MAria Gabriel Byron Rodrigo
CDI 19y 15y 14y 10y Oy

Caminata larga, tormenta electric CDI desde los 5 anos
Sincope, convulsion
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Thickened left
ventricular wall

Dilated cardiomyopathy Hypertrophic cardiomyopathy

Miocardiopatias

Stiffened wall

scar tissue

Arrhythmogenic cardiomyopathy  Restrictive cardiomyopathy
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Fenotipos
solapados
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i N
-
d ) Symptoms Incidental findings Family screening

+ Dyspnoea : .

3 9 . Chest pain . Abnormal ECG - » I‘: degree relative

| - Palpitation « Murmur ‘ wnth. CM.P
« Syncope/presyncope « Arrhythmia & 4333 - Family history of
- Cardiac arrest sudden death

l | J
i

= Suspected cardiomyopathy
Ventricular morphology/function Ventricular scar/fatty replacement
e areronh + Non-ischaemic ventricular scar on
YRS OP CMR/pathological examination
sile - Dilatation : S
S S . : + Other tissue characterization
+ Systolic/diastolic function
parameters on CMR
(
HCM DCM ARVC
RCM NDLVC
o
J

Arrhythmias/conduction disease
(atrial, ventricular, atrioventricular block)

Pedigree analysis Genetic testing Extracardiac involvement

Laboratory markers Pathology

(

\

. @ESC— =
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Miocardiopatia g TS CT
Hipertrofica EiXiyI:}A

Arola A, et al. Am J Epidemiol. 1997 Sep
1;146(5):385-93.
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Advanced Imaging (CMR)
Identifies Some Echo-Negative Patients

o

Autosomal Dominant Familial Inheritance -

0.2%

1:500 (0 2%)
CARDIA

Current HCM Prevalence

Gene (+)
Phenotype (-)
Gene Carriers

J

with Multiple Affected Relatives
I .

0.6%

|

Pathogenic Sarcomere Mutations
(general population genetics)

m Revised Estimate of HCM Prevalence

Semsanan, C. et al. J Am Coll Cardiol. 2015; 65(12):1249-54,
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w w 1:5?8 fp'i%) Current HCM Prevalence

o ® o
o ® Advanced Imaging (CMR)
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® | = Phenotype (-)

Gene Carriers

P PY Autosomal Dominant Familial Inheritance i J
with Multiple Affected Relatives
Hipertrofica EiXiyl:}" ==
o 0
Arola A, et al. Am J Epidemiol. 1997 Sep ¥
1;146(5):385'93- 0.6% Pathogenic Sarcomere Mutations
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® [ )
® (o) o
Revised Estimate of HCM Prevalence
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Semsanan, C. et al. J Am Coll Cardiol. 2015; 65(12):1249-54,
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Espesor parietal en uno o mas
segmentos miocardicos

9608

&8 o DA
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Ausencia otras causas de engrosamiento parietal,
sistémicas, sindromicas o metabdlicas.
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Ausencia otras causas de engrosamiento parietal,
sistémicas, sindromicas o metabdlicas.

BITGENIA

RESULTADOS

Se informa una variante Patogénica en el gen PTPNI11 asociado con Sindrome de
Noonan, Sindrome de Noonan con multiples léntigos y Metacondromatosis, todos de herencia
autosémica dominante.

PTPNTINM_002834.5

EFECTO I GENOTIPO PROF.

12:112489068 C>T p.(Arg4S8Trp) ISSENs E] 51123 rs397507541

c1492C>T Variant

Ell Patogénica L) Probablemente Patogénica Significado incierto (VUS)
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. £ II.1 I1.2 I1.3 11.4
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% T

N

o I

| B .

III.1 II1.2 1I1.3 111.4
E1—/+

------- et =t EEes r2ans orabreas parre s eass frer srzs . Hypertrophic cardiomyopathy E1  MYHT7 (g.2389]

| ,\Jxﬁ | N/\r | J\ﬂ‘f peiipiicd /\J\f‘ | &11(7 fid wﬁ{. | . j\J\J’_V N Hypertrophic cardiomyopathy
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Exon1 .- Exon 2 "---..__Exon 3 N |
AGGU—*G‘_GU AGCA e |

\

et e @IlﬂxxlIEUL
ik dMANMACMAGNE

| | Deslizamiento de la ADN Pol*
MARKSNLPVLLVPFLLCQALVRCSSPLPLVVNTWPFKNATEA ALL\ND* \ Polymerase slippage
CAGCAGCAGCAG CAGCAGCAGCAGCAG
No functional protein
GTCGTCGTCGTC GTCGTCGTCGTCGTC

Streisinger G. Cold Spring Harb Symp Quant Biol. 1966;31:77-84
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Aminoécidos
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Aminoécidos

ARNm
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Normal Proteina
‘f Marco abierto de lectura e

Met Thr Asp Gln Pro GIn Tyr Glu Leu Ala Phe Lys Ala s
AUGACGGAUCAGCCGCAAUANCGAAUUGGCGUUUAAGGCG s

\Codonleé ' = = =& = 2 = 2 = & J
Cadena antisentido (cadena no codificante)

yamruny

TACTGCECTAGTCEGEGC T FATGCT T ARNCC GCAANRT T CCGTE
ATGACGGATCAGCCGCAAT!CGAATTGGCGTTTAAGGCG
Cadena con sentido (cadena codificante) .
Mutacion con cambio de sentido Proteina
[ Marco abierto de lectura = ~
‘ Met Thr Asp Gin Pro Gin Glu Leu Ala Phe Lys Ala —
AUGACGGAUCAGCCGCAALU CGAAUUGGCGUUUAAGGCG s

— |-
Codones

Cadena antisentido (cadena no codificante)

TACTGCCTAGTCGGCGTTAGGCTTAACCGCAAATTCCGC/-
ATGACGGATCAGCCGCAAT@CGAATTGGCGTTTAAGGCG

Cadena con sentido (cadena codificante) Sustitucion

_Aceptor .
Exon 2

~--..__Exon 3

Intron 1

G 9] AGCA Inde|
Intron 2 g e
G]EEEIE EL Ai c
NIV NEIA ff\iff'\ A
Exon 1 Exon 3 C:A.@ Almc A]ﬂc
AGCA //’// Pt

P < N
— — ‘

JUNNEAESRREA
l NA AAALAL ‘

No functional protein

Deslizamiento de la ADN Pol*

Polymerase slippage

v
CAGCAGCAGCAG N CAGCAGCAGCAGCAG
GTCGTCGTCGTC GTCGTCGTCGTCGTC

Streisinger G. Cold Spring Harb Symp Quant Biol. 1966;31:77-84
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Genéticq,
organicemos chango

WT sarcomere

Disease Working Group HI Score & TS Score

D) Dosage Sensitivity

Gene

MYH7 Dosage Sensitivity WG [ 0 (No Evidence for
Haploinsufficiency)

0 (No Evidence for
Triplosensitivity)

D) Dosage Sensitivity

Gene Disease Working Group HI Score & TS Score
MYBPC3 hypertrophic cardiomyopathy 4 Dosage Sensitivity WG “Z 3 (Sufficient Evidence for
MONDO:0007268 Haploinsufficiency)
MYBPC3 Dosage Sensitivity WG [4 0 (No Evidence for
Triplosensitivity) MYH7 Y MYBPC3

REDITO DIAGNOSTICO
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Genéticq,
organicemos chango

D) Dosage Sensitivity
N WT sarcomere

Actin thin filament
Actin-myosin cross-bridge
Myosin thick filament

40 %

B

Normal
Sarcomere

HCM
Sarcomere

REDITO DIAGNOSTICO MYH7'Y MYBPC3
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POPULATION EVIDENCE (POP)

CLINICAL EVIDENCE (CLN)

POP_FRQ Population Freq,.

CLN_CCR Case:control ratio
CLN_COB Case observation counts
CLN_LNK Linkage

CLN_PHE Specific Phenotype

CLN_DNV De novo

Il JORNADAS DE GENOMICA CLINICA

MOLECULAR IMPACT EVIDENCE (IMP)

IMP_NMD Predicted to undergo NMD
IMP_CDS Impact to coding sequence
IMP_MSS Missense variants

IMP_SYN Synonymous

IMP_INF In-frame delins

IMP_SPL Splicing assessment

IMP_FXN Variant-specific Funct Assays
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Al final del dia... ©@

sSarcomero

Otros

monogenicos

Sindromico Rasopatias: PTPNT1, RAFI, RIT
Danon: LAMP2
Fabry: GLA
Amiloidosis: TTR
Emery Dreifuss: FHLI
Miopatia miofibrilar: FLNC
Desminopatia: DES
PRKAG2: PRKAG2

rane voappratlofgones ssocd winyporvopni cardarmyopany mosv epm. P OlIGENICO

2024 Jul 31:2024.07.29.24311195.
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30 Ahos.
A J?to fisico

dentes fliares

desconoce

| Sintomas

25 mmjseg - 10 mmymV - Filtras: finea eléctrica 50hz, uido musaular, inea de base GBiomepic O S| nto m Qt|CO
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FH3.8

DRER
G 56
FR 37
DR 140

iClear 5
Echo Boost 1

20231103-170128-0E8B P4-2s
Cardiaco ped.

119/119 1 Sivd 2.64 cm
DIvid 4.47 cm

S——- )~ | F; S— 0.81 cm

~SIvd/PPVId 3.25

- " VIMass(Cube) 411g
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S RWE——= 0.36
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=SV(Teich)  60.27 ml

FE(Telel  66.24 %

FS 36.36 %
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Ecodopper
Diagnostico

Miocardi tia Hipertrofica Septal

9

Asimetrica no obstructiva
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BITGENIA

ANDO~

RESULTADOS

Se informa una variante Patogénica en el gen MYBPC3 asociado con Cardiomiopatia

Hipertréfica (autosdmico dominante/ autosoémico recesivo) y Cardiomiopatia Dilatada
(autosomico dominante).

P MYBPC3NM_000256.3
POSICION CAMBIO DE CAMBIOEN LA GENOTIPO INFO EXTERNA | CLASIFICACION
u I NUCLEOTIDO PROTEINA ACMG
11:47339792 T>C p.(?) Splice HET 50/107 rs397515937
c1928-2A>G Acceptor
Variant
’ l ® IEll Patogénica [ Probablemente Patogénica Significado incierto (VUS)
g Donor _Aceptor—--..___
Exon 1 -"—""' Exon 2 .‘i“~"‘--~‘Exon 3 MYBPC3: Q14896 © & unks~ & Tracks anafiters
AGGU G U AGCA Transcript used in protein view: ENSTO0000545968.6, NM_000256.3 35 exons, 1274aa [ET)
Intron 1 Intron 2 10033 20088 30002 40083 5008 80023 70088 028 0003a 110083

1.00032 1,200
2o 1 =] }asl } ] | (e 1
(I 1 /BT (VT NN (RO SN (0 R0 V0T A E W (R

ero |
B
I B

Exon1 Exon 3
AGCA

¢
OECIPHER variant
Oomains and anrctatons
ee
l B N

MARKSNLPVLLVPFLLCQALVRCSSPLPLVVNTWPFKNATEA AI.I.W*

No functional protein

HIEN

[ NENGNWARIE: 010 (70 SOIEEN R 0 SN TSN 1 S

PR L MR ot
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36 ANoSs.
Coleqa

AntecedentesStliares
Madre MCH
SRERREERAL
va'irc‘s‘a@n','_ Sintomas
e | Q,B,'o,'v,,'_:o,c Disnea esfuerzo

Desafios diagnosticos en enfermedades cardiovasculares de origen hereditario. Dr Luis Enrique Gomez



Il JORNADAS DE GENOMICA CLINICA

36 ANos.
control

Antecedentes fliares

Madre MCH

Sintomas

Disnea esfuerzo
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Estudio

=
Z

. INVITAE

eneético
(S
MVBPCS QS o g e

fAnsCNot USed In Drotein v ENSTOORO0SESS00 6. NM 000256 3 35 txons. 12742 )

One Pathogenic variant identified in MYBPC3. MYBPC3 is associated with a spectrum of autosomal

dominant cardiomyopathy conditions. 1008 200 %00 Win o M0n Mo 00 W 10000 11000 1200
Erors | T S S T 1 [ e v | | e | e e | s s sl | | I | i | 1
Drottes MO Extage joacne] joc]
GENE VARIANT ZYGOSITY VARIANT CLASSIFICATION Sorseniton T TSN B0E (0 DU OO N SR (M 10 | A ONIOTEN ORI (F RO (VOSSN MUSSTREEIIE 11 00T TR 1Y § (M) SR D0 N g
MYBPC3 €.2670G>A (p.Trp890%) heterozygous PATHOGENIC Aagonsl Vigeense Consicart -
;,‘:,,.A:._n“‘,“ « ; = YWY SN IYAD S 3 . N e
GAA ¢.2065GC>A (p.Glu689Lys) heterozygous Benign (Pseudodeficiency allele) POmAD Hamazrzea Vanrte
srorAd Lot 1 R P L 1 | [ | [ 1) BOLUV R P W
FOTAD MomaTygous LoF
About this test B
DECIPMER v

This diagnostic test evaluates 157 gene(s) for variants (genetic changes) that are associated with genetic disorders. Diagnostic
genetic testing, when combined with family history and other medical results, may provide information to clarify individual risk,
support a clinical diagnosis, and assist with the development of a personalized treatment and management strategy.

Jomang and anclatony

oL 3000 regite [PAN
assiak = - - - s m

EXON 26
B missense W frameshift nonsense [ other

Myosin S1/S2/RLC/Actin Titin/Myosin LLM

50 1

MYBPC3:c.2670G>A

Pro Pro Arg ! [ Tre Lys

Number of GVs
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MCH septal
asimetrica
Septo-inverti
do
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Estudio

geneético

A TACOMP
Hu NTAL

‘;08 RNADOR CEPERNIC
PRES OENI KIRC HN&G

CAMBIO DE CAMBIO DE CLASIFICACION
GEN ] ] CIGOSIDAD
NUCLEOTIDO AMINOACIDO ACMG
£.02de) Pro121Argfs*38 | Heterocigot Patogé
Pro rgfs* eterocigota atogeénica
MYBC3 (NM_000256.3) é 5 . -
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MYBPC3:c.362del
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p.Pro121Argfs*38
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Il JORNADAS DE GENOMICA CLINICA

MYBPC3 Q14896 © [ Unks~ & Tracksand fiters
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Deslizamiento de la ADN Pol*

Polymerase slippage

\4
CAGCAGCAGCAG >

GTCGTCGTCGTC

CAGCAGCAGCAGCAG
GTCGTCGTCGTCGTC
Streisinger G. Cold Spring Harb Symp Quant Biol. 1966;31:77-84
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16 Ahos.
Cribado Fliar

Antecedentes fliares

Tia MCH. MYH7 vale06met

Sintomas
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SCD Basketball
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Estudio

G| [FF| [A N A |G| |G| BF

INAAA Z"EARZ AN\

@ RESULT: POSITIVE N DA DN @& D1 N pA
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’ (] One Pathogenic variant identified in MYH7. MYH?7 is associated with a spectrum of autosomal dominant o ¥ Si n o e

and recessive cardiac and neuromuscular conditions. G| Bl A . Tl Al [l |lc| FF

e n e I co One Pathogenic variant identified in SLC22A5. SLC22A5 is associated with autosomal recessive primary N D4 @B DN @ D M P4
carnitine deficiency. C||A||T Al BB [C| [C| A

Additional Variant(s) of Uncertain Significance identified.

GENE VARIANT ZYGOSITY VARIANT CLASSIFICATION
MYH7 c.1816C>A (p.Valé06Met) heterozygous PATHOGENIC

SLC22A5 ¢.34G>A (p.Cly12Ser) heterozygous PATHOGENIC

NEBL ¢.1322C>G (p.Serd441Cys) heterozygous Uncertain Significance

NF1 ¢.169G>A (p.Cly57Ser) heterozygous Uncertain Significance

MYH7: P12883 © £ Links + | @ Tracks andfilters

Skip 1 Skip 2 Skip 3 Skip4 | 1035
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50
Age at Diagnosis
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Marston NA, et al. Clinical characteristics and outcomes
in childhood-onset hypertrophic cardiomyopathy. Eur »
Heart J. 2021 May 21;42(20):1988-1996.
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MYBPC3:c.362del
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Tis0.6 MI 0.1

+ Vel 322cmls
GP 41 mmHg
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MCH Y RIESGO MSC
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E g::;; ?;;cj)zz\ézs;%gsenet. 207 ’ 7 HCM Risk-SCD Risk of Sudden Cardiac Death at 5 years
Assess risk of sudden cardiac death and need for ICD in hypertrophic cardiomyopathy 14.18%
Log-rank p=0.008 e
i) 20 40 60 80 Questions
Age, years
— Multiple

— Single

Left Atrial Size? 57 mm
4. LVOT Gradient? 5 mmHg
5. Family History of Sudden Cardiac Death? Yes
6. Non-sustained VT? Yes
7. Unexplained Syncope? Yes

ESC Recommendation
1. Age? 60 Years

ICD should be considered
2. Maximum LV Wall Thickness? 18 mm
3
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MCH Y RIESGO MSC

1.0
0.9 T
Poblaciones distintas. Mayores eventos en SARC+ E 0.8
@ N
oy 0.73%
. Hazard ratios: SARC + (n=1279) versus SARC - (n=1231) g - \ 0.68%
Overall Composite | HR =1.98 (1.72-2.28) - 8

\rthythmia Composite | HR =2.35 (1.73-3.20) —a— ® 0.6 ——

HF Composite | HR =1.87 (1.55-2.25) - § | - < s

Death | HR =2.41(1.73-3.35) —— c 0.5 - 0.45%
LVEF < 35 | HR =3.93 (2.32-6.64) —— F"a mento ﬁno % =
NYHA Il or IV | HR =1.71 (1.41-2.07) o 5% £ 04 0.37%
Cardiac Arrest | HR =1.55 (0.98-2.46) - R S \ 0.32%
Transplant or VAD | HR =4.64 (2.28-9.41) —_—- 0.3 S —
ICD appropriate firing | HR =3.01 (1.95-4.67) ——
Atrial fibrillation | HR =2.20 (1.82-2.66) o 0.2 s
SAroks’ J=NOA AL i 1985 to 2000 2000 to 2005 2005 to 2010 2010 to 2015 2015 to 2020

Sudden Cardiac Death | HR =2.76 (1.37-5.58) —
Heart failure, EF<55% | HR =1.81 (0.63-5.20) et Timespan
Heart falure, EF255% | HR =1.61 (1.29-203) - MYBPC3 MARON MS, ROWIN EJ, MARON BJ. THE PARADIGM OF SUDDEN DEATH PREVENTION IN HYPERTROPHIC

OTSE b 23 5 20% CARDIOMYOPATHY. AM J CARDIOL. 2024 FEB 1;2125:564-S76.

SARC - worse  SARC + worse

Ho CY etal. Circulation. 2018 Oct 2;138(14):1387-1398.

No genético *
50%

MYH7
20%
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VARIANTE Y EFECTO
10 % 50 %

HCM
Hypertrophy in response to external stimuli r A \
(pressure overload, athletes heart) Oligogenic Monogenic
A | \
[
Small Effect sizes o Large

Common Population frequencies of the genetic variants Rare
Y Y Y
Number of PVs Numerous Several Few One
l Y Y Y
Pentrance Very low Low Medium High
’ ' ..
Evidence for causality Association Weak Moderate Robust
Marian AJ. Circulation Research.2021;128:1533-1553 =
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VARIANTE Y EFECTO...

10 % 50 %

-~

Enhancer .-\ | Gene-B
HCM 2 o {
_ _ ) Q. ¢ XANSNANS
Hypertrophy in response to external stimuli r A \ Gene-A . NAAANS TN =
(pressure overload, athletes heart) Oligogenic Monogenic =xC A PSS N
A 1 \ S -

miRNA seed region
mRNA NN/ Teee ™\ TR RER[AN”
ANAANANAANNS Pl e -

IncRNA

Small Eﬁect SiZCS Large :I';ré;et gene-A
.\“\\TH @1/
TADs Promoter /7 BAREE Silencer
5UTR)
Common Rare _aX | Tlranspc;sable
57/ elemen
Intrc%?é/ B /\Q
suR 7 Bon \ \
Y Y Y Tandem
Number of PVs Numerous Several Few One Enhancer SR
Y Y 1 Y INcRNA
Pentrance Very low Low Medium High — ne
l V l l : Trends in Genetics
Evidence for causality Association Weak Moderate Robust
Marian AJ. Circulation Research.2021;128:1533-1553 =
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ESTAS SEGUR(
QUE ASi, SE
GUARDA ARCHIVOS
EN LA NUBE

.

Cx aindamelhar
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g
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NUEVOS TRATAMIENTOS. El Futuro llego

Il JORNADAS DE GENOMICA CLINICA

Ecocrd aduitos iS04 MI13 Ecocrd. adultos
x5

Y s TIS0.6 M08
X851 e

SO0Hz o "

16em

17Hz
18em 0 Se—

R

Reduced -120
blood flow ! s
r\lv‘/\‘v;‘lm
-89
Y A . i:_o‘cm. adultos TiS0.6 MI 0.1
CF NYHA I R (A% ' | t
; ."::_ & - B VALSALVA
Sy
obstructive PN N [

HCM & -«‘ -

ValorNYHC »
i

\ B '__,
Ecocrd adutos

TISes Moz
X5-1 ¥ " .

60Hz or—r $

17cm

% % ! | » " A : ‘\ A | . | ‘l‘ ‘ ’ -
HCM - 0 gy

Mavacamten: Mechanism of Action

Actin thin filament
Actin-myosin cross-bridge
Myosin thick filament

Normal HCM Sarcomere
Sarcomere Sarcomere with Mavacamten
sy o : fio wos Soocrd. adultos  yALSALVA
Normal contractility Hyper contractility Reduces myosin-actin cross bridges 7 . 1z
Effective relaxation Impaired relaxation

To attenuate hypercontractility and

Altered myocardial energetics improved compliance and energetics

Mavacamten, a targeted inhibitor of cardiac myosin, decreases the number
of myosin-actin cross-bridges and reduces excessive contractility characteristic of HCM

In oHCM, improves LVOT gradient, QOL and physical functioning

&

CORTESIA DR ROBERTO BARRIALES
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NUEVOS TRATAMIENTOS. Hace rato

TENAYA &

THERAPEUTICS

Il JORNADAS DE GENOMICA CLINICA

S
targets muscles &

: S
cells in the hea\:(gi\\\\\

S

Treatmentis | f
administered é
by a one-time
IV infusion ‘

AAV viral |

capsid
ViralDNA ?
oW 4 j
-
< Working

MYBPC3

The viral DNA that could 9€ne
cause illness are removed

and replaced with a

working MYBC3 gene

Program Indication(s) Discovery

TN-201 delivers the
working MYBPC3 gene
to heart muscle cells

The working MYBCP3 gene
enables protein production
and restores function of
heart muscle cells

Preclinical Phase 1 Phase 2/3 US Prevalence

Gene Therapy

TN-401 PKP2 ARVC

=
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30 %

Miocardiopatia

Dilatada

PREVALENCIA 1:250-400
-APARICION TARDIA DE LA ENFERMEDAD
- INCIDENCIA 5-7/100 000 PERSONAS /ANO.
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MCD Y RIESGO MSC

*FEY <35 %
«CF II-1I
«TTO OPTIMO
TIVA E VIA DE >1 AN.

*EXPECTA

Ring-shaped LG

LMNA
FLNC
TMEM43
PLN
DSP
RBM20
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MCD Y RIESGO MSC

*FEY <35 %
«CF II-1I
«TTO OPTIMO
-EXPECTATIVA DE VIDA DE >1 ANO.

LMNA
FLNC
TMEM43
PLN
DSP
RBM20

Ring-shaped LG

DSP FLNC TIN BAG3 LAMINAA/C
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MCDY

RIESGO MSC

Eventos arritmicos mayores de acuerdo al Nro. de FR

1.00

Libertad de Eventos Arritmicos Mayores
o E-]
g 3

o
N
o

LMNA

: - FEY <45%

Factores de riesgo
SnFA

w 1FR
2FR

p < 0.0001

0 1 2 3 4 5 6 7 8 9 w0
Seguimiento (anos)

90 65 48 38 30 25 16 12 10 9

Individuos en riesgo { |
i
:
i

Factores de Riesgo
1

FLNC

8

59 49 42 36 31 23 18 16 13 10 6

2422 19 13 12 8 4 3 3 3 3

0 1 2 3 4 5 8 7 8 9 10
Seguimiento (afos)

Barriales-Villa R, et al. The REDLAMINA
registry. Rev Esp Cardiol (Engl Ed). 2021
Mar;74(3):216-224.

— D/HT/LVAD — Non-arrhythmic D/HT/LVAD — SCD/MVA/ICD shock

150 Reference LVEF=50
100
14
X
50
0 0
20 40 60
LVEF

A B
5 §
%im i‘;_i_m\ TR
Zg S?
-§= 08 g; 0s s

5 ] n
§2 §2 2
22 06 S£06 L—
gé Z‘g 1og-rank test, p = 0.066 -
§§ 04 g% 044
3% 7 wale
;% 02 BE,,| rene
H 4
g 00 2 00
- 0O 10 20 30 40 50 6 ” 0 10 20 30 4 S50 6 0
Age (Years) Age (Years)

T do W we 4w NERN O R EE G

TVNS

" S

Gigli M, et al. Phenotypic Expression, Natural
History, and Risk Stratification of
Cardiomyopathy Caused by Filamin C
Truncating Variants. Circulation. 2021 Nov
16;144(20):1600-1611.

FEY <45%

Ortiz-Genga M et al. Truncating FLNC
Mutations Are Associated With High-
Risk Dilated and Arrhythmogenic
Cardiomyopathies. J Am Coll Cardiol.
2016 Dec 6;68(22):2440-2451.
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A
Survival ICD No ICD
TN h— Median N/A 8.9 years
== \ 2 (SE 1.7)
$ \\ S year 95.4% 64.6%
£ —\ 10 yoor 86.3% 3%7%
§ \\“\ RR 9.3(95% Cl3.3-26.0)
: -
- - Yoars
B o
Sorvivil D Neico Hodgkinson Kaet al. Long-Term Clinical
Median 16.9 years 4.5 years Outcome of Arrhythmogenic Right Ventricular
21 (SE N/A) (SE 1.4) Cardi hv in Individuals With
g Syeer 100% S0% ardiomyopathy in Individuals With a
% T oy p.S358L Mutation in TMEM43 Following
r o 2 . . .
I M E M 4 3 é 1 " Implantable Cardioverter Defibrillator
5. 1 RR 9.7 (95% Cl 3.2-29.6) Therapy. Circ Arrhythm Electrophysiol. 2016
1= Mar;9(3):e003589.
_— ]
Years
[
o Survival ICD No ICD
: 2 Median N/A 25.5 yoars
3 (SE 3.7)
i \_\ 5 year 96.7% 84.7%
% J b 10 year 86.2% §93%
3 ) RR 3.6 (95% C1 1.3-9.5)
|
clo‘-'d
S
FEY <45%
TVN S Mutation speci ntricular arthythmia (VA)
S Tirme bom fiest cardac evalation 10 frat malgnant VA (NS Time fom eyt CarTac evalsaton 10 Srat Malgnant VA syatfed by rsk quntie
s
}
l
y
o bevd s
7 }
§ Numnbor of rek factons ’
E - 0
i o '
£ L =
% C-atamnsc 043 (0 78-088)
PLN i . [T
.E Number at risk
o 1 e o . » P b
= - . p -
T T T 1 ; ‘ ‘
° » %0 1% B o 0 -
No. o8 riak: Follow-wp (moeths)
oRF 15 EA ) " M n s 3
3 » b 0 3
;:: " " s b 'Y 2 1 Verstraelen TE, et al. Prediction of ventricular arrhythmia in phospholamban

p.Arg14del mutation carriers-reaching the frontiers of individual risk
prediction. Eur Heart J. 2021 Jul 31;42(29):2842-2850.

van Rijsingen IA, et al. Outcome in phospholamban R14del carriers:
results of a large multicentre cohort study. Circ Cardiovasc Genet. 2014

Aug;7(4):455-65.
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A Major Adverse Cardiovascular Events 3 Malignant Ventricular Arrhythmia CENTRAL ILLUSTRATION: Effect of Genotype on Outcome in Dilated
100
3 o ; L s Cardiomyopathy
E o 04
i [ antsos =
0 gaso
025 03
= "
z o= z
52 3 P M M P W Vaciant Negative ’ § 0.2 4 e
Follow-Up (vear) B Vatast Pockive 3
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084
- o = . ‘
£ o Riesgo Anual MS Predictores MS
§ o LMNA 5-10% LMNA risk score. www. https://lmna-risk-vta.fr/
021 FLNC 5-10% RTG en RM/FEY<45%
004
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MCD Y RIESGO MSC

/

I.1 1.2
Syncope 55 years 80y
ICD

Acute heart failure. Death

LH O Y

O

O O

II.1 II.2 I1.3 II.4 I1.5 I1.6 I11.7 I1.8 I1.9 II.10
51y 50y 49y 46y 42y 206y 38y 37y 34y 31y
Hypertension LVEF 47 % E1—/+ d. 36y LVEF 30%
Obese Septal midwall LGE FEVI 18% Cardiac Trasplant CPG treatment
CPG treatment NYHA Il Graft rejection
Death
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TRAFFICKING ——

.iv ‘ ~ . RBM20gene | / \

SERVICIO DE DIAGNOSTICO MOLECULAR Y , I ( & < RBMZ20 mRNA J
. RN A Wl - translatnon
UNIDAD DE CONOCIMIENTO TRASLACIONAL HOSPITALARIA PATAGONICA pren Y i /
HOSPITAL DE ALTA COMPLEJIDAD EL CALAFATE S.AM.LC. ("f,;,,”;,,"f' " RBM20 mRNA \ /
Jefe De Servicio: Dr. Guillermo Corrd - MP: 329, MN: 11055
Email: diagnostico.molecular@hospitalelcalafate.gob.ar Tel: 02902491831 Inf: 4003 -‘
7
; CAMBIO DE CLASIFICACION el ‘:f‘ g cytoplasmic
GEN CAMBIO DE NUCLEOTIDO S CIGOSIDAD regular aggregation
AMINOACIDO ACMG RBM20 of mutated RBM20
c.1906C>A ) )
RBM20 p.Arg636Ser Heterocigota Patogénica :
(NM_001134363.3) - BNA RBM20 regulates alternative splicing of
target pre-m / TTN, CAMK2D, CACNA1C, RYR2 and more
A ‘
L-rich ZnF1 RRM RS E-rich ZnF2
AA 56-151 AA412-436 AA518-593 AA 632-666 AA 839-945 AA 1159-1193
RBM20
gene  H:N{ Ext 2 a]s 8 9 1 12 OOH -
B4 475 445 476 509 556 600 627 850 885 1105 1151 1191 1227 TTN: N2B Isoform (exon 50 — 220)
B Exon 9 hotspot N2B
~NLS C Exon 11 hotspot element 1-_
D. rerio DRYLPERARSRSPISRSLSPRSHSPSFTSCSSAHSP D. rerio QDSGDDGEEE - ESWY PKSMEELVTVDEVGGEDDSIVEFPDLPDLQE .
X. laovis DRYRNERERSRSPVSRSLSPRSHTPSFTSCSSTHSP X. laevis DEWESGSEVEGEPWY PTNMEELVTVDEVGEE ~-DLI IEPDITELEE S
C. porosus DRYGPERPRSRSPISHSLSPRSHTPSFTSCSSPRSP C.porosus  ROWESESEMEGEAWYPSNMEELVTVDEVGED-DLIMEFDLTELEE TTN: N2BA Isoform (exon 107 - 108)
Q. anatinus DRYGPERPRSRSFVSRSLSPRSHTPSFTSCSSSHSP 0. anatinus  QUWESESEGEGETWYPTNMEELVTVDEVGEE ~-DFIMEFDITELEE
M. musculus DRYGPERPRSRSPMSRSLSPRSH=m === mm == sp M. musculus  QDCDSGSEPEGDNWYPTNMEELVTVDEVGEE -DFTMEFDLPELEE N2B N2BA
R. norvegicus DRYGPERPRSREPMSRSLSPRSH-===-======= sp R. norvegicus QDCDSGSEPEGONWY PTNMEELVTVDEVGEE -DEIMEPDIPELEE
S. scrofa DRYGPERPRSRSPVSRSLSPRSHTPSFTSCSSSHSP S. scrofa QDSESGSEAEGESWY PTNMEELVTVDEVGEEEDFIMEFDIPELEE element clement
H. sapiens DRYGPERPRSRSPVSRSLSPRSHTPSFISCSSSHSP H. sapiens QUWESESEAEGESWY PINMEELVIVDEVGEEEDFIVEFDIPELEE — T HI- T
Z-line A-band
(e rR] s [ rJ s] e ] (v»]) () (CeEXv]) - @ T 4
P633L RE34L SB635A RB36C S637GC P638A M90SK L908P E913K VI914A
R634Q S635C RB636H S637N P638L
RE634W S635F RG36L P638S
RB36S
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*PREVALENCIA 1:2000-5000
50% ARRITMIA VENTRICULAR

[1 voL

Union Cadherina Cat
Adherente Cadherina : i ~-|. Desmina Actina
D - Hipertrofia
o o ° DSP
Miocardiopatic G
Desmogleina 2 DSP

Desmogleina 2

Arritmogenica o
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y fibrosis

Conexina 43 Conexina 43

Union Gap

Fig.2. Mecanismo molecular
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MCA Y RIESGO MSC

Prevalencia Fenotipo Otros fenotipos ClinGen
Genes desmosomicos
PKP2 Plakophilin-2 20-46% MAVD Definitivo
DSP Desmoplakin 3-20% MNDVI, MABY, Sindrome de fragilidad cutanea-cabello Definitivo
MAVD lanoso (pelo lanoso o hipotricosis,
queratodermia palmoplantar)[13]
DSG2 Desmoglein-2 3-20% MAVD Definitivo
| DSC2 Desmocolin-2 1-15% MAVD Definitivo Q = L e
JuP Plakoglobin 0-1% (> Naxos) _ Enfermedad de Definitivo Gen Riesgo Anual MS Predictores MS;
e NARGS LMNA 5-10% LMNA risk score. www. https://Imna-risk-vta.fr/
PLN Phospholamban 0-4%( > paises MAVD R14del mas comun, peoren ¢ Moderado
bajos) FLNC 5-10% RTG en RM/FEY<45%
TMEMA43 Transmembrane 0-2% (> Jovenes, Varones, arritmia ventricular letal Definitivo .
s A o urRand Ganaial TMEM43  5-10% Hombre/Mujer +FEY<45%/TVNS/RTG en RM,>200EV
 Genes de Fenotipos solapados holter
 SCNSA Nav1.5 2% MAVD Solapamiento con MCD, Sme Brugaday QT Limite Q Q
largo PLN 3-5% PLN risk score
LMNA Lamin A/C 0-4% MCA Solaparn.lento F:on M?D. DIS(I’PfIa mLfscular Limite https://plnriskcalculator.shinvapps.io/final shiny/
esqueletica. Disfuncion del nodulo sinusaly
RTG en RM/FEY <45%/TVNS
anomalias del sistema de conduccion.
TTN Titin 0-10% MCA Solapamiento con MCD Limite DSP 3-5% RTG en RM/FEY <45%
FLNC FilaminC 0-3% MCA Predominante izquierda, Distrofia muscular Limite
esquelética RBM20 3-5% RTG en RM/FEY <45%
DES Desmin 0-3% MCA Distrofia muscular esquelética. Ancmalias Limite O O O
del sistema de conduccion.
Genes Emergentes
"CTNNA Alpha-Catenina 0-2% MAVD Limite
CDH2 Cadherin-2 0-2% MAVD Limite
TP Tight junction 0-4% MCA Limite
protein 1
ANK2 Ankyrin-B 0-5% MCA Limite
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MCA Y RIESGO MSC
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Il JORNADAS DE GENOMICA CLINICA
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Mensajes Finales

1.EL EG CONFIRMA EL DIAGNOSTICO ETIOLOGICO.

2.ELEGES FACTIBLE Y ACCESIBLE!?

3.EN OPORTUNIDADES ES UN MARCADOR DE RIESGO Y DEFINE
CONDUCTAS

4. LA INTERPRETACION DEBE REALIZARSE POR UN EQUIPO
MULTIDISCIPLINARIO.

5.MEDICINA TRASLACIONAL.
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