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Medicina di Precisione per le Malattie Rare:
Strategie Mirate per le Mutazioni Nonsense

lvana Pibiri e Laura Lentini

Professore Associato di Chimica Organica,
Universita degli Studi di Palermo
Collaboratore Spoke "Next Gen Therapeutics"
Progetto HEAL ITALIA
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Nonsense mutations

generate premature stop codons causing a premature
termination of the protein synthesis and the
production of truncated polypeptide

Rare genetic disease
nonsense mutations are the cause of about 11% of all
genetic disorders, among these :

A g

DMD Duchenne Muscular Dystrophy ‘
CFTR Cystic Fibrosis A
CHM Choroideremia
GLA Fabry disease
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Nonsense Strike

CURRENT TARGET THERAPIES BENEFITS TRIDs BENEFITS OUTCOME
SPECIFIC FOR DIFFERENT INHERITED FOR DIFFERENT INHERITED GENETIC DISORDER

GENETIC DISORDER WITH PTCs AS COMMON DENOMINATOR

Teeee feRe0  RRR9D fREE0 . -
MMWH&.MM T P91 4 Precision Medicine
Teeed FRAAT Impact
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New TRIDs are a Therapeutic Need
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PTC-124

Design
Pharmacofore
model

E.M. Welch et al. Nature
2007

Model
Refining

Design of Ataluren analogs: by
ligand based virtual screening
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Organs affected
by cystic fibrosis

Sinuses:

sinusitis (infection) j“,"

Lungs: thick, sticky

mucus buildup, bacterial |

infection, and
widened airways

Skin: sweat
glands produce
saity sweat.

Liver: blocked
bifiary ducts

Pancreas:
blocked
pancreatic ducts —

Intestines:

cannot fully / O \
absorb nutrients

Reproductive
organs:

{male and female)
complications

—

Restom charnsd |

acintty
Foloniwions (vacalov)
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I: Normal airway Airway lined
Airway wall with a thin layer
of mucus
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Validation of three new Leads on ndCF

MODEL FOR CYSTIC FIBROSIS: The treatment with the three molecules NV848, NV914, NV930 induced
CFTR expression in Fisher rat thyroid cells expressing a stop CFTR mRNA after 24h

DAPI CFTR ALEXA-594  MERGE
: A
= 8x10° . .
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2.--. * Pibirietal. PCT Int. Appl. (2019), WO 2019/101709 A1 20190531
* Pibiri et al. Int. J. Mol. Science 2020
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In vivo test: NV848  mg/Kg chronic treatment in CFTR ©542X/G542X mjce

A G542X/G542X B > 18000 NV8da
H20 NV848 @
Y] *%x%x

©

WT UNTR M1 M2 M3 M4 M5 g 10000 -
CFIR . a
170KDa  —> MR DU S S ®

~130K , : T 50004
130KDa —> B " g
Bubulin > WD S e — E

55KDa n 0-

0&&&&@‘@

C NV848
CFTR GS542X/G542X CFTR G542X/G542X
CFTR expression in the lungs after NV
treatment in homozygous CFTR®%#2X mice
- (=4
A/B Western Blot analysis =

C Immunohistochemical analysis
* Fiduccia et al. Mol. Ther. 2024
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Primary Immunodeficiency Diseases (PIDs)
Rare genetic diseases characterized by complex clinical phenotype including autoimmune bicytopenia, granulomatous lymphocytic interstitial lung disease, non-
cirrhotic portal hypertension, severe chronic diarrhea,
susceptibility to infections, increased risk of autoimmunity, hypogammaglobulinemia and lymphoproliferative syndromes

Validation of three new Leads on ndPID

NV molecules outperform Ataluren in the readthrough

A B LRBA protein expression A) Western blot analysis showing

i LRBA protein expression after the

5, 26000 I indicated treatments in human LRBA

% 24000- R1683X fibroblasts. b-tubulin was

= used as loading control. Images were

LRBA £ 200004 analysed by ImageJ software and the

(319 kDa) - band density reported in graph B). p

8. tubulin E value <0.0001 was calculated by one-
(55kDa) TGN ENREIEEES— == & way ANOVA test statistical analysis.
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Duchenne Muscular Distrophy

Duchenne muscular dystrophy (DMD) is a severe, progressive,
muscle-wasting disease. The earliest symptoms are difficulties with
climbing stairs, a waddling gate and frequent falls; patients present

with these symptoms around 2—3 years of age

. ]
. 3.{ ™ ; - 2
i Q NV848
¢ * $¢ ¢' Distrophin
—p el €Xpression
2 weeks chronic lis il 2 weeks release e analysis
mdx mice tretment & & il
[@a (fi@“‘a
Grip strenght test Grip strenght test

8 i
& « Created in BioRender.com bio
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Validatiorll oleVElB4Ei or: ndDMD
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Expression of dystrophin in muscle fibers of the quadriceps femoris of wild-type and mdx mice
(untreated or treated with NV848). All images are shown at magnifications of 10X, 20X, and 40X.
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Design and Synthesis of new molecules
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Fluc Reporter model systems to test the
activity of the molecules

1 - Specificity (% retrieved decoys)

PHARMACOPHORE MODEL DESIGN
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Conclusion

* TRIDs rescue protein production in different
genetic contexts

* NV molecules have been validated for the rescue by
nonsense of CFTR, Dystrophin, LRBA, P53 proteins

» The Impact of the TRIDs paradigma to use ONE
DRUG to care SEVERAL NONSENSE DERIVED
PATHOLOGIES is great &

« The possibility to rescue P53 when his lack is due to
nonsense open new perspective to boost the care for
cancer
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