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Terapeuticke cile u kardiomyopatii

« Sarkomerické kardiomyopatie
— Ovlivnéni mechanismu kontrakce a relaxace
— Qvlivnéni iontovych kanalu
— Modifikace bunécneho metabolismu

— QOvlivnéni genetickych mechanismu

* Nesarkomerickeé kardiomyopatie
— Lysosomalni poruchy — enzymaticka substitucni terapie
— TTR amyloid6za — stabilizace tetrameru, geneticka lé¢ba
— DMD — geneticka IéCba

— Friedreichova ataxie — ovlivnéni oxidativniho stresu




I Defektni protein

[P Toxicita defektniho Heterogenita postizeni
Haploinsuticience proteinu svalového vlakna
MYBPC3
. B B . Porucha
Zvysena senzitivita Porucha Zvysena Zvysena sila efektivit
myofilament k Ca2* = homeostazy Ca?* | aktivita ATPazy kontrakce y
kontrakce
Zvysena energeticka narocnost Hemodynamické a
kontrakce mechanické stimuly




Pharmacological treatment of hypertrophic
cardiomyopathy: current practice and novel
perspectives

Enrico Ammirati'#, Rachele Contri?, Raffaele Coppini?®, Franco Cecchi?,
Maria Frigeriol, and lacopo Olivotto3*

Diltiazem

Valsartan Asymptomatic HCM

Beta-blockers
Losartan/valsartan
Eleclazine

Allosteric Myosin Inhibitors

'....‘

Symptomatic Symptomatic
Obstructive HCM non-obstructive HCM

" Perhexiline Beata-blockers

Beta-blockers s WRERRRECNR N 0 Ranolazine \jorapamildiltiazem
Verapamil/diltiazem :

I Wresnsnnnsnnsucnsnnannn

Eleclazine

N End-sta
S\

Beta-blockers
ACEiI/ARBs
MRAs
Diuretics

Disopyramide
Cibenzoline
Allosteric Myosin Inhibitors

Perindopril /
Indapamide

Eur J Heart Fail 2016



OVLIVNENI SENZITIVITY KE
KALCIU



Ovlivnéni zvyseneé senzitivity
myofilament k Ca?*

' Titin Zline Primary changes in HCM
¢ Ten ka fllamenta - tr0p0n|n C Myosin—5 - Altered contraction Altered CB
switch-off mechanics and kinetics
-Kalciové de-senzitizery | >< |
. . t Ca?* sensitivity tATP consumed
 Blebbistatin
- Antagonisté kalmodulinu
. i - . _,‘ ,\ TnT. TropomyosmL Actin
* Flavonoidy ze zeleného Caje @ za*mite H
* Nebivolol (nikoli jiné BB) a )
* Inhibitory aktino-myozinové | e
Interakce : ‘ ‘ . ACprotem Myosmrod

* Blebbistatin
Ca?* desensitizers
* 2,3-butanedione monoxime l (w7, EGCO) l

Jil C. Tardiff et al. Cardiovasc Res 2015;105:457-470

Novel small
Genetic Acto-myosin
molecules targeting
manipulation interaction inhibitors
motor proteins
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Blebbistatin

« Mala molekula inhibujici
muskularni a
nemuskularni myosin Il

* Blokuje myosin Il ve stavu
oddeleném od aktinu

« Zlepseni diastolicke
funkce

RELAXED ORDERED STATE

LIGHT CHAIN
DOMAIN
CATALYTIC__
DOMAIN
/ ADP PHOSPHATE
ACTIN FILAMENT RELEASE RELEASE

Mihaly Kovacs et al. J. Biol. Chem. 2004;279:35557-35563
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Aktivni polyfenoly obsazené v zeleném
caji (katechiny)

ECG a EGCG — funguji
jako Ca desenzitizery on @ @
+ Kligova role galloylové "0 T OO

skupiny >

(+)-Catechin (C) (-)-Epicatechin (EC) (-)-Epigallocatechin (EGC)

‘0

« Uginkuji primarné na
urovni cTnC

« EGCG zlepsuje 0”7 on
d I aS t O I I C k O u fu n k C I -)-Epicatechin-3-gallate (ECG) Epigallocatechin-3-gallate (EGCG) Gallic acid (GA)

* Antioxidacni,
protizanetliveé a
vasodilatacni ucinky
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Jin S. JSM Biotechnology and Biomedical Ingeneering 2013



Nebivolol

¢ experimentu prokézéna Extracelluler fluid
o ) (\.‘)—; Norepi hrine
desenzitizace myofilament  si-sdrenergic - o

receptor
* Propranolol ani carvedilol
tento efekt nevykazuiji

Caz*

- Efekt je nejsilngjsi v / BB38855
situacich spojenych se Gemsln Adetnise
zvy$enym oxidativnim iana Sarel cawe @
AR
Strese m Inactive l » Active
protein kinase protein kinase | Sarcoplasmic
F @ \ Y reticulum
(Ievo:iiilolol) F 0324' —
(R 67 145) @ 3

Enhanced actin-myosin
interaction ¢———— Troponin

binds to

o (¢]

SRRR
(dextro-nebivolol) F
. (R 67 138) e\?QM(ULT/V/ N 'ﬂ"ﬁ’g{‘g'
£ E @\i VASKULARNI
Mangrella M, et al. Pharmacol Res 1998; 38(6):419-31. | g Iu EEEEEE
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Antagoniste kalmodulinu —inhibice kontrakci

* P.0. podavané malé molekuly

e Inhibice Ca?*/kalmodulin-

dependentni protein kinazy Il

« Mohou interagovat i cTnC
(W7)

* N-(6-aminohexyl)-5-Chloro-1-
naphthalenesulfonamide (W7)

Sarcolemma GPCR
[ NV,
EADS{* .
(Arthythmia) ——~mm SR
—E=7 < Ca2* ':
CaE+ A /A I =
i \
| h |
ca , A Ca2t

('SH Ca’"
Y

Ca2* v Contractio S — |
M.__,CaE+J Contraction
3Na*™ =,

DADs? [7l5

rJ s

(Arrhythmia) n
Nucle
CaE+
Q Hypertrophy
HDAC /@ HDAC —|MEF2 —> foleart
ailure

Nature Medicine 11, 379 - 380 (2005)



Ovlivheni metabolismu kalcia v bunkach

« Genotyp +/LVH - — profylakticka IéCba diltiazemem

« Modifikace
— SERCA 2A/ Phospholamban

2+ .
[Ca ]extracellular'
Na K" o
ATPase

2-3 mMol
Na'
28% Ca

P Sarcoplasmlc Reticulum
YR, R Vr“’ 2y -soo

CSQ2
Junctin

PLB SERCA
P 70% Ca

2+
intracellular

Systole: 1 uMol
u Diastole: 0-1 uMol
Contractile Element [Calcium Buffer]

Ashrafian H. et al. Circ Res. 2011:109:86-96.
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MYOSINOVE INHIBITORY



HKMP a ,mesa” myosinu

Trivedi...Spudich: Biophys Rev (2018) 10:27—48



MyoKardia’s Product Candidates are Designed to Correct the
Underlying Causal Defects

o

Normal Sarcomere

Snizeni ATPazové
aktivity tézkého retézce

\ MyosS inu
HCM Sarcomere DCM Sarcomere
Too many engaged Inadequate engaged
Cross- bndges cross-bridges
P //""iﬁ?\\\
Mavacamten

SAR-439152 | MYK-461

_j MyoKardia



Proprietary Assays Measuring Changes in Velocity and Force of Contraction

flourescently-labeled actin being moved by myosin “motor” fixed to well

Control MyoKardia Compound Reduces Contraction

Source: Unpublished Company data

Courtesy: I. Olivotto, Florence, Italy = \yoKardia



Single Dose Trial Experience Suggests Linkage Between Reductions in
Contractility and LVOT Obstruction, Each Caused by MYK-461

-
Drug 3 127 ~m- Patient 1 - _
Expnsure ; 0.8 — —&— Patient 2 + Both Pﬂtler_ﬂs' grﬂdlentﬁ reduced
3 g4 following single dose of MYK-461
(PK) £ : =
£ 0.0- » Time course of drug exposure
corresponds to temporal pattemn
0 of reduction in contractility (LVEF)
£ 60— and LVOT gradient
Cuntractlllty E 50 — = Consistent with literature and
MYOK pre-clinical expenments
40 that reduction in contractility leads
40 to reducing outflow tract gradients
= 30 = Further exploration of relationship
T an | among contractility, LVOT gradient
LVOT .E 2 and other measures in PIONEER-
Obstruction 109 HCM and beyond
ﬂ ]

I I I I I
10 15 20 25
Time {hours)

= —
N




Phase 2 PIONEER-HCM

Baseline, Week 12, Change p-value
mean (SD) mean (SD) from BL
n=11 n=10 towk 12 |

Post-Exercise Peak
LVOT Gradient,
mmHg 125 (60.0) 19 (12.9) -112 (63.8) | 0.002
Peak VO,,
mL/kg/min 20.7 (7.44) 24.6 (8.78) +3.5(3.25) | 0.004

* Expected EXPLORER — HCM n=200

* Phase 2 MAVERICK-HCM — non-
obstructive HCM
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OVLIVNENI IONTOVYCH
KANALU



y nu

Ovlivnéni iontovych kanalu

a* channel blockers

B-Blockers Non-dihydropyridine : : CaMKIl
(Nadolol, Ca?* channel blockers (d|sopyram|de, blockers
others) (Verapamil, others) Ranolazine, novel (AIP)

I\ inhibitors)

Sarcolemma

O g8
> produced |
Ca2* b =5

N AY
\ \
Y \

overload*
*~ $ATP consumed

c a2+
= overload

Al
\

1
1
1
1
1
1

1

Targeting
energetics
(perhexiline,
others)

tCa2 sensitivity

arcomere mutation

Jil C. Tardiff et al. Cardiovasc Res 2015;105:457-470



Blokada pozdniho Na kanalu - Ranolazine

@——

] Na* overload

NCX @

Ca** overload

U

Elektricka dysfunkce B Mechanicka dysfunkce

O2 dodavka & potreba
1 ATP spotieba
| ATP produkce

Arytmie 1Diastolicka tenze

NCX: sodium-calcium exchanger

V animalnim experimentu HKMP zlepSeni diastolické funkce

EudraCT Number: 2011-004507-20

RANOLAZINE IN PATIENTS WITH SYMPTOMATIC HYPERTROPHIC CARDIOMYOPATHY: APILOT STUDY
ASSESSING THE EFFECTS ON EXERCISE CAPACITY, DIASTOLIC FUNCTION AND SYMPTOMATIC STA

. . . CENTRUM
Maier LS. Cardiol Clin 2008;26:603-14.

l\ VFN Praha
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Ranolazin - randomizovana 5meésicni studie u
symptomatickych nemocnych s HKMP (n=80)

RESTYLE-HCM

Placebo Ranolazine
100 1A A 100
75 § E 7.5
: 2 & :
g 50 = =1 T 5,0 %
¥ E E ¥
E 25+ -25 E
2 4
& o
Q 0 - ~ 0 Q
(9] N
9 e
2.5 - ~-2.5
£ o o £
8 - . 3
= | ez
c c
5 -5,0 — 8 g - -5,0 S
o § § O
7,5 - 756
10,0 - ‘L YL 100
1 1 I 1 1 T I I T 1 1 |
12 10 8 6 4 2 2 4 68 8 10 12

N. of patients

Olivotto et al. Circ Heart Falil. 2018:11:e004124.
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LIBER " Y-HCM

impact of Late sodium current InhiBitien on E:EI!-tlSE capaciTy in subjects with symptomatic HCH

(GS-6615)

Diastolic
Function

"t .\
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Exercise
Capacity
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http://canadawestvets.com/wp-content/uploads/2010/07/TissueDoplerImaging-Echo.jpg

Gilead announcement...

“After a thorough analysis of clinical information that has
occurred since our announcement last month, Gilead
has determined that the totality of the data do not
support continuation of the eleclazine development
program. Therefore, all ongoing trials including
hypertrophic cardiomyopathy and long QT-3 syndrome
will be stopped. Unfortunately, we are not able to
comment further at this time. However, we are
committed to sharing the data with the HCM community
at a future scientific meeting and we would be happy to
provide further information at that time.”
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MODULACE ENERGETICKEHO
METABOLISMU



Ovlivnéeni energetického metabolismu

| DDP-IV inhibitors |

DDP-IV
| GLP-1 agonists | —— inactive GLP-1

Glucose GLP-1 FFA +— Nicotinic acid
l cipimox

Acetyl CoA
i FFA
2| eeP CAMP/PKA
g Malonyl CoA
) l Fatty Acyl-CoA 7
= 3 Inotropic action .
6 Etoxomir
‘ Oxfenicine
Perhexyline

Glucose oxidation
e A
O
<
2
<
[
s

Pyruvate Fatty Acyl-CoA

SN\ v
Acetyl-CoA p-oxidation

TCA cycle 3.KAT

'

ATP

V
uonepixo pioe Apey

FFA

Mitochondria

Tamargo J. Discovery medicine 2011



Perhexiline

Parbaxilioe Free Fatty Acids

Etomoxir
Amiodarone

alonyl CoA

©

B-oxida%

OMN Acetyl-CoA

v

——» NADH & FADH,

Muscle Cell

CPT, carnitine-palmitoyl-transferase,;
PDH, pyruvate dehydrogenase

‘ x \
Trimetazidine (+/-) : Acetyl Co A
? Beta-Blockers
CPT-2
Glucose-6-Phosphate
/4 Acyl-CoA

ADP

2T

Glucose

Hexokinase
v

P
Glycolysis
ATP

Pynvxvate «4—p Lactate

ATP

Contractile Work

European Heart Journal (2004) 25, 634—-641



Perhexiline (Pexsig®)

Uzivan siroce v 70tych letech jako antianginozni lek
Randomizované studie potvrzujici symptomatickou ulevu
Inhibice CPT-1 (karnitin-palmytoyl transferaza)
Posun k utilizaci glukézy a laktatu

Dokumentovany pripady hepatotoxicity u pomalych
metabolizéru (P450) v dusledku akumulace fosfolipidu

,phospholipidosis —mediated” hepatitida a periferni
neuropatie

Pouziti limitovano na nemocne s refrakterni AP (AU,NZ)

European Heart Journal (2004) 25, 634-641



Perhexiline randomized trial

« Efficacy, Safety, and Tolerability of

Perhexiline in Subjects With
Hypertrophic Cardiomyopathy and
eart Failure

 Heart Metabolics Limited

* Perhexiline 25/100 mg vs. placebo




GENOVA LECBA A GENETICKE
MANIPULACE



Klasické schéma genove terapie

Human Retrovirus
RNA RNA

Reverse /

transcriptase

Human cell

DNA complementary \
to introduced RNA

& | N A ’ \ g

e Uag, g
Y Double-stranded
DNA version of

> 2 introduced genes TOPY

Reverse

g\ transcrlptase

b AT %Host
x chromosome
Y
1. Recombinant 2. Target cell 3. DNA produced. 4. DNA inserted.

RNA prepared. infected.

© 2011 Pearson Education, Inc.

Omezené efektivni

Neschopnost dodat velké geny (>5 kb)

Obtizné zajisténi exprese v cilovych bunkach (asociace s
promotérem jinych genu)

MuazZe byt atraktivni u stavu, kde protein zcela chybi (MYBPC3)
Imunitni odpovéd, tumorigeneze '
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Geneticka manipulace s mechanismy kontrakce —
SERCA 2a genova lé€ba (Mydicar®)

AAV vektor,
intrakoronarne

Schopny infikovat
terminalné diferencovane,
nedelici se bunky

Indukce genu pro
sarkoplasmatickou
retikularni Ca* ATPazu

Dokoncena studie faze i
u systolickeho srdecniho
selhani

Molecular Therapy (2008) 16 6, 1002—-1004
Br J Pharmacol. 2014 Jan;171(1):38-54.

()

receptor

L-type Ca?*
channel

RyR2

SR

Myofilaments

SERCAZ2a = sarcoplasmic endoplasmic
reticulum calcium (Ca?*) ATPase




Spliceosome-Mediated pre-RNA
Trans-Splicing - SmaRT

RNA —reparace nebo

reprogramovani
RNA - splicing — formovani m’“ B e i —
definitivni mRNA z pre mRNA | | 1“,, |
(obsahuije i prepis intronu) E pre-mRNA cap.—t:)———&nm—_: i
.. . ; ! A PTM |
RNA splicing je katalyzovan | . / \mwmg |
spliceosomem i 5
. . ica — n ca —_— n E
Spliceosom obsahuje \ mRNA R e |
enzymaticky komplex a malé T :[ ......... nwelear membrane __________ t ------------ <

Pdavodni mRNA Reprogramovana mRNA /
Porucha funkce Obnova funkce

ribonukleoproteinové Castice \

PTM je arteficialné vytvorena
RNA (pre-trans-splicing molecule)

Dodani do bunék adeno-
asociovanym virovym vektorem
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Molecular Therapy
(2005) 12, 1006-1012
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Vyuziti antisense
oligonukleotidu

DNA mRNA Disease-Associated

Transcription } Translation

—  —
S

RNaseH
Degrades RNA
No Translation

Antisense Drug

(Oligonucleotide) F No Disease-Associated

Proteins Produced

"X

Ay O
Toth PM, Medscape Education Cardiology 2013 "



Molecular Therapy 2010;19:9-15

Exon skipping

U DMD vétSina mutaci mimo

funkCni oblasti genu Duchenne

pre-mRNA deletigg
Nelze pouzit pro mutace v —[ >SS >N S & oom —
klicovych oblastech genu — lsp"““g

Reading frame disrupted

(vazebna mista pro dystroglykana ~— L2t X2E < |
akti n) Xtranslanon

AON treatment

Antisense oligonukleotidy pre-mRNA deletion
_| 1-48 Hw >—4AON» 52 «53-79 |—
Problém s dostupnosti v bunkach Exon 51 skipped during splicing
mUSCle-hOmln . - mRNA 1-48 49 5 52 5379
( . g peptldes’ Ce” D G Reading frame restored
penetrating peptides) translation

V experimentu zvysuji hladiny T
modifikovanych proteint az o0 60% dystrophin

protein

extracellular matrix

Bridge function restored
actin cytoskeleton

Prvni klinické studie proti riznym
exonum jiz dokoncCeny
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SIRNA — Small Interfering RNA

DS-RNA

PosttranskripCni silencing
komplementarni mRNA

Vektor — Gal-Nac-siRNA

Revusiran / Patisiran (Alnylam
Pharmaceuticals®) s.c.

Cili mRNA mutovaného a
normalniho TTR

ENDEAVOUR - lll. faze klinického
testovani — plan 200 nemocnych —
placebem kontrolovany trial

GalNAC-SiRNA  guaseasnmnsmasnnno
conjugate

Clathrin-coated pit\

T protein g

A
‘ Recycling
ASGPR

\[\,\w\/\/\/‘ Clathrin-coated vesicle
,. /
| N
.ﬁ - M’
@

Endosome

GalNAC ligand — umozriuje prunik do bunék vysokou afinitou k ASGPR

ASGPR - asialoglykoprotein receptor

(vychytava endocytozou sérové glykoproteiny do bunky)
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OVLIVNENI METABOLICKYCH
KARDIOMYOPATII



Tafamidis (Vyndaguel®)

LeCba hereditarni TTR amyloidozy s 0
polyneuropatii (schvalen EMA)

« Stabilizace tetramerickeé formy transthyretinu
« Studie u FAP (familiarni polyneuropatie) s
pozitivnim efektem.

 studie u TTR amyloidotické kardiomyopatie cl c
(NCT01994889) —n=400 (FN USA, VFN, IKEM)

OH

Tafamidis-bound tetramer Free tetramer Aggregates

Folded monomer  Misfolded monomer

.’ .

-\ - : ‘F;

) N ~ A

\ 3 -~

..v'
A
-

~

J ——
v \)
41\—, ; g -~ ~ (\Q e
) ) (&) e Ligand Q) VA Rate- hmutmg Monomer
S dlsswatnon J" tetramer dissociation misfolding
‘—
o »
/‘4

Functional TTR structures TTR structures associated with pathology

Neurology. 2012 Aug 21:79(8):785-92.



Other TTR amyloid Rx in development

0
OH HO

 Tetramer stabilizers °
— Tafamidis, AG10, diflunisal " K

» Silencers ;« ng
— SIRNA - , patisiran pore s

— ISIS-TTR RXx - antisense oligonucleotide (ASO)
 binds to mMRNA variant and wild-type forms of TTR inside liver cells
« Degraders

— Monoclonal anti-SAP (serum amyloid P component)
antibodies inhibiting fibrillation and promoting phagocytosis
of TTR aggregates

— Doxycycline/ TUDCA (tauroursodeoxycholic acid) - | NT-proBNP

Hosoi A et al. J Biol Chem. 2016 Nov 25;291(4& :
Penchala SC et al. Proc Natl Acad Sci U S A. 2013 Jun 11; 110(238#g9
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ENZYMATICKA SUBSTITUCNI
TERAPIE



Lysosomalni stradava onemocneéni

* Heterogenni skupina ~50
vrozenych poruch metabolismu
« Geneticky defekt zpusobujici: ' ',,H;,:

CYTOSOL
— Defekt lysosomalniho enzymu ~
(kyselé hydrolazy)

p" ~500
ACID HYDROLASES

— Koenzymu / aktivatoroveho Digeanse
p rote | nu gly'gosidases
ipases
— Receptoru iy
, , . phospholipases
— Membranového proteinu /
s H”
transportéru |

* Lysosmalni akumulace
specifickych substratu

H* pump
+
SRRULTA
¢
I/PRA'L?’
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Enzymaticka substitucni lecba - LSD

Onemocnéni Produkt (genericky nazev) Vyrobce
Fabryho choroba Fabrazyme® (agalsidase beta) Genzyme Corporation
Replagal® (agalsidase alfa) Sl [N EEnEE

Therapies, Inc.
Cerezyme® (imiglucerase) Genzyme Corporation

Shire Human Genetic

Gaucherova choroba 1. typu VPRIV™™ (velaglucerase alfa) Therapies, Inc

Elelyso™ (taliglucerase) Pfizer Labs

. ) Myozyme® (alglucosidase alfa) Genzyme Corporation
Glykogen-stradava choroba Il. typu —

Pompeho nemoc _ _ _
Lumizyme® (alglucosidase alfa) Genzyme Corporation

MPS | (Hurler, Hurler-Scheie, nebo Scheie) Aldurazyme® (laronidase) Genzyme Corporation

MPS Il (Hunteova choroba) Elaprase® (idursulfase Shire H_uman Genetic
intravenous) Therapies, Inc.

MPS VI (Syndrom Maroteaux-Lamy) Naglazyme™ (galsulfase) BioMarin Pharmaceutical, Inc.

Upraveno podle AHRQ www.ahrg.gov 2012



http://www.ahrq.gov/

Histopatologické zmény nemocnych
lécenych alglucosidase alfa - Pompe

13 tydna lé&by

N

Pred terapi

Semithin sections (0.5 micron) of quadriceps muscle stained with toluidine blue, X 198.



Princip chaperonu

Prevazne missense mutace
Defektni enzym je stabilizovan pusobenim chapernou
Chepron brani jeho degradaci v mikrosomalnim systemu

« Migalastat (Galafold®) — M. Fabry HO < NH
F (A
STABILIZED ENZYME MISFOLDED ENZYME H Oﬁw (5 ey fOH
- 4(0 5/ \ ﬁ/ E}H
\ \\‘?‘; B Re g, o\ 2} =
ISN\ S0t i 2 B, ] > H—CI
W» OPRE/~ l“\‘i L2 Ve
¥ & N 5 NS 47 3
~ Qg 8 \) R e 4 ¢
R < Ray*
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http://www.lysosomalstorageresearch.ca



Chaperone therapy for Fabry disease

A Normal a-Galactosidase A

Correct folding g ,
and assembly : _
. =

7 n O O O-Glycosphingolipids
0 & ‘—»c*’ - ‘,\ *\\

glycosphingolipid

RNA Ribosome o -
% -« #Molecular chaperones

Cytoplasm

Misfolding and

Proteasomal
degradation

‘Mutant «a-Galactosidase A

/‘F oliding and \ A#-Chemical chaperones

r chaperones

«_ %% Moleculs
assembly)' :

N Engl J Med. 1998 Dec 3;339(23):1688-95.



Agalsidase alfa
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Gene Therapy - The near future?

Lentivirus vectors

Fabry patients transduced CD34+ hematopoietic cells
Tested in Fabry mice models

First-in-the-world trial approved and started in Canada
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Zavery
Vétsina substanci neni vhodna pro pouziti v terapii u lidi

Klinické aplikace budou vyzadovat pfesnéjsi pochopeni
patogenetickych déju u jednotlivych typu mutaci

Pouziti inhibitort pozdniho Na kanalu (Ranolazin)
neprineslo ocekavaneé vysledky (Eleclazin zastaven)

Genetické manipulace jsou mozné jak na urovni DNA, tak
RNA, nektere jiz klinicky testovany

Vyzaduji molekuly designovane specificky pro dany typ
mutace / postizeného exonu (mavacamten)

U nesarkomerickych kardiomyopatii je efekt prokazatelny s
enzymatickou substituci, chaperony, testuje se genova
terapie

Nadéjneé vysledky u TTR amyloidozy (tafamidis, patisiran)



