
Forum LIFC
22-24 Novembre 2019

Genetica e destino: un rapporto immutabile?

Carlo Castellani
Centro Fibrosi Cistica
Istituto Giannina Gaslini, Genoa







Mutazioni CFTR

Fase di scoperta

Fase tecnica

Fase interpretativa

Strumento diagnostico

Strumento predittivo

Strumento di sviluppo terapeutico



CFTR

funzione

variantiinterazioni



CFTR

funzione

variantiinterazioni



Cystic fibrosis -- From basic science to clinical 
benefit: A review series.
Hartl D, Amaral M.
J Cyst Fibros. 2015 Jul;14(4):415-6.

https://www.ncbi.nlm.nih.gov/pubmed/26088670
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CFTR operates in a dynamic network of interactor proteins

CFTR FUNCTIONAL LANDSCAPE

WT and ΔF508 CFTR interactome
in bronchial epithelial cells

doi:10.1038/nature15729
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CFTR2 worldwide collection

Countries with patients represented in CFTR2
Countries interested in future contributions to CFTR2

88,664 total patients from 41 countries; 69,745 
current patients

Map created with mapchart.net © Source: CFTR2 team



CFTR2 variant annotation 
process

Populate database: genotype & clinical info
89,052 patients from 43 countries across 5 

continents

Report on 
website

Select variants reported in ≥3 alleles
≥0.002% allele frequency

Analyze and assign disease liability
Three-pronged approach

Three-pronged 
approach:

criteria for CF-causing annotation 
indicated

Clinical analysis
sweat chloride ≥60 mEq/L

Functional testing
mutant protein level / function 

<10%

Population / penetrance 
studies

no evidence of reduced or 
incomplete penetrance

CF-causing variant

Sosnay P, et al., Nat Genet 2013
Source: CFTR2 team





DETECTION RATE 75%® 100 AFFECTED
TWO MUTATIONS DETECTED 56.25
ONE MUTATION DETECTED 37.25
NO MUTATION DETECTED 6.25

DETECTION RATE 85%® 100 AFFECTED
TWO MUTATIONS DETECTED 72.25
ONE MUTATION DETECTED 25.25
NO MUTATION DETECTED 2.25

DETECTION RATE 90%® 100 AFFECTED
TWO MUTATIONS DETECTED 81.00
ONE MUTATION DETECTED 18.00
NO MUTATION DETECTED 1.00

DETECTION RATE 95%® 100 AFFECTED
TWO MUTATIONS DETECTED 90.25
ONE MUTATION DETECTED 9.5
NO MUTATION DETECTED 0.25



I livello

• Ricerca 
mutazioni 
più 
frequenti

II livello

• Scanning di 
tutti gli esoni
del gene

III  livello

• Ricerca di 
grosse  
delezioni/in
serzioni

Detection Rate

TEST DEL PORTATORE INQUADRAMENTO DIAGNOSTICO
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CFTR genotype interpretation

% of CFTR mutations interpreted

% of CFTR mutations not interpreted

Understanding CFTR mutations
Progression through time
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~1200 mutations 
remain for study
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geni modificatori



Mutazioni FCgenoma

ambiente



Courtesy Milan Macek Jr
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DOI:10.1091/mbc.E14-04-0935

31 possible classes of mutations, including the original classes I, II, 
III/IV, V, and VI, as well as their 26 combinations



DOI: 10.1056/NEJMoa1908639





4527

35194

52329

52329

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Treatable with IVA

+ LUM/IVA or TEZ/IVA

+ Triple combo

All patients

0 variants on 520 list & 
with no functional info, 

but ≥1variant expected to 
make protein and be 

targetable by modulators
n=97 (0.17%)

1 or 2 variants on 520 list 
which make protein & may be 

eventually targetable by 
modulators (no current 
approved treatments)

n=3282 (5.7%)

PTCs; will 
require non-
modulator 
treatment

n=1927 (3.3%)

Treatable with current or 
expected modulator therapy

n=52329 (90.8%)

Source: CFTR2
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Drug initiation – does a person cross bands?

Source: CFTR2 team



CFTR function

CF

CFTR-RELATED BRONCHIECTASIS

NON CF BRONCHIECTASIS

MODULATOR
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Nel corso delle tua sedute 
di consulenza genetica su 

fibrosi cistica dai 
informazioni aggiornate 
sull’attesa di vita per un 
bambino che nasca oggi 

con la malattia?
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