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WELCOME FROM THE ECFS PRESIDENT

This year we are delighted to welcome Dr. Patrick Harrison (US) as the conference 
Chairperson who will be supported by Prof. Batsheva Kerem (IL) and Dr. Dean Madden 
(US) as co-chairpersons.

Basic scientific discovery is critical to our understanding of CF. New therapies targeting 
the basic defect have been an extraordinary achievement coming from basic scientific 
research. But there are still many critical questions left unanswered and basic science in 
CF is needed more than ever to cure all patients with CF.

The ECFS is committed to providing you with a platform to discuss your ideas with your 
colleagues during this important conference which will comprise a series of symposia with 
invited European and international guest speakers. It is a high priority for us to support 
the work of scientists in CF and we are proud that this conference is now established as a 
key annual event in the ECFS programme.

Your active participation will contribute to a productive exchange of information and we 
hope productive collaborations.

A very warm welcome to an exciting conference.

Jane Davies
President

European Cystic Fibrosis Society
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WELCOME FROM THE CONFERENCE CHAIRPERSONS
We are very happy to welcome you to the 20th Basic Science of CF conference 2025, taking place this year
in Lido di Camaiore, Tuscany, Italy. Located on the Versilian coast, Lido di Camaiore offers a beautiful
seaside setting nestled between the Apuan Alps and the Ligurian Sea. This charming town provides a
relaxing atmosphere and serves as an excellent hub for exploring the nearby Italian cities, the beautiful hills,
and the enchanting landscapes of the wider Tuscan region.

With this conference, you can expect to hear about recent unpublished results and engage in discussions of
data and ideas in an informal and interactive environment. A key characteristic of the conference is the high
attendance of young participants, both PhD students and post-docs, who contribute enormously to the
success of this annual event with their enthusiasm and vivid discussions. Here you will have excellent
opportunities to discuss your data and interact in a great atmosphere with the best of European and
International experts in the field.

This year's programme features eight symposia with invited speakers and talks from submitted abstracts.
There are also two keynote lectures and flash poster sessions. This conference will be a unique chance to
discuss topical aspects of basic research in cystic fibrosis with international experts.

We welcome all scientists, not just from the field of CF research but also from a diverse range of related
topics, to an exciting conference of high scientific quality.

Patrick Harrison
Cincinnati Children's Hospital,

Cincinnati, OH
USA

Batsheva Kerem
The Hebrew University, Jerusalem

Israel

Dean Madden
Geisel School of Medicine at

Dartmouth, Hanover, NH
USA
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20th ECFS Basic Science Conference 

26 – 29 March 2025, Lido di Camaiore, Italy 

Programme 

Chairpersons:  

Dr. Patrick Harrison - Cincinnati Children's Hospital, Cincinnati, OH, USA. 

Prof. Batsheva Kerem - The Hebrew University, Jerusalem, Israel 

Dr Dean Madden - Geisel School of Medicine at Dartmouth, Hanover, NH, USA 

Wednesday, 26 March 2025 (Day 1) 

17:30-18:00 Official Opening of the Conference by the Conference Chairpersons 

20 years of ECFS Basic Science Conference – Margarida Amaral (PT) 

18:00-19:00 Opening Keynote Lecture:  
CFTR, from folding to function - Ineke Braakman (NL) 

19:00-19:45 Welcome Reception 

19:45-21:30 Dinner 

Thursday, 27 March 2025 (Day 2) 

07:30-08:45 Breakfast 

08:45-10:30 Symposium 1 – Therapeutic approaches for nonsense and splicing mutations 
Chairs: Batsheva Kerem (IL) / John Lueck (US) 

08:45-09:10 Fighting the nonsense. From basic science to new drugs - Isabelle Sermet-Gaudelus (FR) 

09:10-09:35 Premature stop-codon readthrough by R-ASO - Andrei A. Korostelev (US) 

09:35-10:00 Development of a platform therapeutic for nonsense-associated cystic fibrosis - John 
Lueck (US) 

10:00-10:10 Abs. 10 - Identification of novel pharmacological modulators of the NMD mechanism to 
recover CFTR function in patients with nonsense mutations - Arianna Venturini (IT) 

10:10-10:20 Abs. 08 - Developing novel ribosome-directed small molecules and antisense 
oligonucleotides as therapeutic approaches for refractory CFTR variants - JaNise 
Jackson (US) 

10:20-10:30 Abs. 06 - Nonsense suppression of CFTR PTC variants through attenuation of translation 
termination and mTOR inhibition - Feng Liang (US) 

10:30-11:00 Coffee break & Poster viewing 

11:00-12:45 Symposium 2 – Mucus and mucins in CF 

Chairs: Camille Ehre (US) / Noel G McElvaney (IE) 

11:00-11:25 Mucins under pressure: the key to understanding mucus stasis in CF- Camille Ehre (US) 

11:25-11:50 Changing inflammatory profiles post Trikafta - Noel G McElvaney (IE) 

11:50-12:15 Impact of inflammation on airway mucus properties and clearance - Marcus Mall (DE) 

12:15-12:25 Abs. 19 - Ex vivo pig lung as a new cystic fibrosis model for the study of Pseudomonas 
aeruginosa biofilm infection and phage therapy application - Marco Cafora (IT) 
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12:25-12:35 Abs. 16 - Investigating the therapeutic effects of K+ channel modulators on mucus and 
airway surface liquid in cystic fibrosis - Omar Hamed (UK) 

12:35-12:45 Abs. 20 - Utilisation of human induced pluripotent stem cells for modelling cystic fibrosis 
lung disease in vitro - Mark-Christian Jaboreck (DE)  

12:45-14:30 Lunch 

14:30-15:30 Flash Poster Session (even numbers) 

Chair: Nicoletta Pedemonte (IT) 

15:30-15:45 The Italian CF Research Foundation: funding strategies and outcomes - Ermanno Rizzi (IT) 

15:45-16:15 Coffee break & Poster viewing 

16:15-18:00 Symposium 3 – CFTR and cancer / ageing 

Chairs: Patrick Harrison (US) / Sacha Spelier (NL) 

16:15-16:40 Cystic fibrosis associated colorectal cancer; a complex and urgent challenge to tackle - 
Sacha Spelier (NL) 

16:40-17:05 Growing older with CF: new challenges for CF care and research – Isabelle Fajac (FR) 

17:05-17:30 Cardiovascular disease and CF; Should we be concerned? – Damian Downey (UK) 

17:30-17:40 Abs. 25 - Elexacaftor/tezacaftor/ivacaftor CFTR modulators mitigate senescence in cystic 
fibrosis - Anca Manuela Hristodor (IT)  

17:40-17:50 Abs. 22 - Pancreatic cancer growth rate may be susceptible to variations in CFTR 
expression - Raquel Ibañez (ES) 

17:50-18:00 Abs. 21 - Development of new models to study the impact of CFTR dysfunction on 
osteocytes in cystic fibrosis-related bone disease - Léa Thoraval (FR) 

20:00-21:30 Dinner 

21:30-23:00 Evening Poster Session: Posters with even numbers 

Friday, 28 March 2025 (Day 3) 

07:30-08:45 Breakfast 

08:45-10:30 Symposium 4 – CFTR structure and function and therapeutic relevance 

Chairs: Dean Madden (US) / Margarida Amaral (PT) 

08:45-09:10 Elexacaftor-tezacaftor-ivacaftor rescue of F508del-CFTR chloride channels - David 
Sheppard (UK) 

09:10-09:35 Understanding and fostering CFTR potentiation - Isabelle Callebaut  (FR) 

09:35-10:00 Structure/function mechanisms of CFTR modulators - TC Hwang (US) 

10:00-10:10 Abs. 54 - A novel active conformation of CFTR may drive functional recovery of F508del-
mutant - Cédric Govaerts (BE) 

10:10-10:20 Abs. 30 - In silico, in vitro and ex vivo characterization of CFTR pathogenic variants 
localized in the Fourth Intracellular Loop and their rescue by modulators - Emanuela 
Pesce (IT) 

10:20-10:30 Abs. 34 - Novel class 3 CFTR correctors suitable for combinatorial treatments in cystic 
fibrosis - Marilia Barreca (IT) 

10:30-11:00 Coffee break & Poster viewing 
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11:00-12:45 

11:00-11:15 

11:15-11:45 

11:45-12:05 

12:05-12:25 

12:25-12:45 

Symposium 5 – CFRD from different perspectives: How do pwCF, clinicians, 

researchers deal with diabetes in CF? 
A patient organisation-initiated symposium

Chairs: Paula Sommer (UK) / Isabelle Sermet-Gaudelus (FR) 

Patient view video: Perspectives of people with CF across Europe on the impact of CF 
diabetes on their lives 

CFRD genetics: from pathophysiology to personalized medicine - Scott Blackman (US) 

CFRD in adult care / case report demonstrating demands to improve care - Bibi Uhre 

Nielsen (DK) 

Changing nutritional trends in people with CF – what is the impact on management of CF 
related diabetes? – Joanna Snowball (UK) 

Organ on chip modelling of beta cell function/ pancreatic exocrine-endocrine 
interface/potential utility of cell therapies - Victoria Salem (UK) 

12:45-14:00 Lunch 

14:00-18:30 Free Afternoon 

18:30-19:30 Flash Poster Session (odd numbers) 

Chair:   Margarida Amaral (PT) 

20:00 -21:30 Dinner 

21:30-23:00 Evening Poster Session: Posters with odd numbers 

Saturday, 29 March 2025 (Day 4) 

07:30-08:45 Breakfast 

08:45-10:30 Symposium 6 – Lung regeneration 

Chairs: Amy L Ryan (US) / Marta Vilà González (ES) 

08:45-09:10 iPSC-derived lung and pancreatic cells: unlocking regenerative therapies for cystic 
fibrosis - Amy L Ryan (US)  

09:10-09:35 Transplantation of autologous epithelial cells to airways - Robert E. Hynds (UK) 

09:35-10:00 hiPSC-derived airway epithelium: exploring CF physiopathology and regenerative 
strategies - Marta Vilà González (ES) 

10:00-10:10 Abs. 61 - Mitochondrial metabolic rewiring drives wound healing in cystic fibrosis primary 
airway epithelium cultures treated with Elexacaftor/Tezacaftor/Ivacaftor - Mairead Aubert 
(FR) 

10:10-10:20 Abs. 58 - Unveiling new insights of ionocytes’ role in cystic fibrosis using single-cell RNA 
sequencing analysis and human induced pluripotent stem cell-derived airway epithelial 
cells - Míriam Salvà Barceló (ES) 

10:20-10:30 Abs. 59 - GY971, a new anti-inflammatory agent for the treatment of Cystic Fibrosis lung 
disease - Ilaria Lampronti (IT) 

10:30-11:00 Coffee break & Poster viewing 
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11:00-12:45 Symposium 7 – Gut microbiome, gut-lung axis 

Chairs: Damian Downey (UK) / Laurence Delhaes (FR) 

11:00-11:25 A role for the gut-lung axis in regulating chronic infections in CF - Jennifer Bomberger 
(US) 

11:25-11:50 Impacts of CF therapies on the gut microbiome - Chris van der Gast (UK) 

11:50-12:15 Lessons from the gut-lung axis in the CFTR modulator era - Laurence Delhaes (FR) 

12:15-12:25 Abs. 65 - The gut’s role in pulmonary and extrapulmonary manifestation of Cystic Fibrosis 
- Alessandra Bragonzi (IT)

12:25-12:35 Abs. 64 - Gut microbiota-metabolome relationships across pwCF taking highly effective 
CFTR modulators: Preliminary findings from the GRAMPUS-CF study - Ryan Marsh (UK) 

12:35-12:45 Abs. 63 - Modeling a Triple Culture Airway-on-a-Chip for Inflammation Studies in Cystic 
Fibrosis - Roberto Plebani (IT) 

12:45-14:15 Lunch 

14:15-16:00 Symposium 8 – Gene editing and delivery 

Chairs: Mitch Drumm (US) / - 

14:15-14:40 Systemic in utero gene editing as a treatment for cystic fibrosis - Marie E. Egan (US) 

14:40-15:05 Artificial intelligence-guided design of lipid nanoparticles for pulmonary gene therapy - 
Jacob Witten (US) 

15:05-15:30 Development of mRNA and ribonucleoprotein delivery tools for lung targeted gene 
therapy in cystic fibrosis - Anna Cereseto (IT) 

15:30-15:40 Abs. 74 - Journey to the Centre of the Airway: tackling cystic fibrosis with cell-penetrating 
VP22-ABEs - Joana Alves (IE) 

15:40-15:50 Abs. 67 - Development of a novel Adenine Base Editor with temporospatial control of the 
editing - Immacolata Zollo (PT) 

15:50-16:00 Abs 69 - Precise correction of challenging mutations causing cystic fibrosis through 
transient delivery of the prime editing machinery - Laudonia Lidia Dipalo (BE) 

16:00-16:30 Coffee Break 

16:30-17:30 Closing Keynote lecture 
Advancing therapies for cystic fibrosis in an evolving global landscape - Deepika Polineni 
(US) 

20:00 Dinner / Social Event 
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POSTER TITLES & AUTHORS
P1 DNA Methylation of Long Interspersed Nuclear Element 1 (LINE-1) in nasal epithelial cells from
Georgian cystic fibrosis patients with rare c.1545_1546delTA pathogenic variant
E. Kvaratskhelia, S. Surmava, M. Gagua, E. Maisuradze, L. Livshits, K. Kankava, E. Abzianidze, T.
Tkemaladze
P2 Specific stages of iPSC to airway basal cell differentiation exhibit variable organoid swelling in
response to CFTR modulators in a cystic fibrosis rare mutation model
X.J. Teoh, B. Cavanagh, A. Berical, F. Hawkins, D. Kotton, P. McNally, K. Hurley, I. Oglesby
P3 Antisense oligonucleotide amenability of splicing and nonsense mutations in cystic fibrosis
M.D Leahy, L.A Clarke , M.D Amaral
P4 Novel RNA binding proteins regulate the levels of PTC-containing CFTR mRNA
A. Almeida Henriques, A. Abrantes, C.M Farinha
P5 Optimization of blocking oligonucleotides as therapies to correct consequences of deep intronic
mutations
C. Felgerolle, K. Deletang, M. Taulan-Cadars
P6 Nonsense suppression of CFTR PTC variants through attenuation of translation termination and
mTOR inhibition
F. Liang, H. Shang, A. Pande , S. Unger , Y. Cheng , S. Cantu , L. Wang , K. Coote , H. Bihler , M. Mense
P7 Novel readthrough compounds for the treatment of cystic fibrosis patients with nonsense
mutations
I. Pranke, A. Hatton, M. Djumagulov, E. Dreano, M. Kelly, A. Hinzpeter, L. Bidou, O. Namy, J.-P. Renaud, I.
Sermet-Gaudelus
P8 Developing novel ribosome-directed small molecules and antisense oligonucleotides as
therapeutic approaches for refractory CFTR variants
J.J. Jackson , C. Foye, A.G. Winters , E. Freestone, D. Patel, Y. Du, L. Huang, K.E. Oliver
P9 Inflammatory stimuli enhance pharmacological rescue of CFTR nonsense mutations
A. Borrelli, A. Venturini, D. Guidone, M. De Santis, F. Ciciriello , L.J.V. Galletta
P10 Identification of novel pharmacological modulators of the NMD mechanism to recover CFTR
function in patients with nonsense mutations
A. Venturini, A. Borrelli, F. Ciciriello, L.J. Galietta
P11 The cereblon E3 ligase modulator, CC-90009, rescue CFTR nonsense variants promoting NMD
suppression and PTCs readthrough in rectal organoids
R.V. Latorre, C. Mortali, D. Scutelnic, M.M. Bogdan, K. Kleinfelder, M.M. Mina, A. Massella, F. Tomba, C.
Daffara, P. Melotti, C. Sorio
P12 Peptide-based CFTR stabilizers as novel therapeutic tools in cystic fibrosis
C. TEKO-AGBO, M. SINANE, K. DELETANG, C. FELGEROLLE, M. TAULAN-CADARS, P. BOISGUERIN
P13 CFTR stabilizers as therapeutic tools in cystic fibrosis
M. Sinane, K.Deletang, C. Felgerolle, C. Teko-Agbo, P. Boisguerin, M. Taulan-Cadars
P14 Partial inhibition of proteins in distinct structural regions of the ribosome confer differential
rescue of N- versus C-terminal CFTR nonsense variants
A.G. Winters, E. Freestone, W. Wang, M.H. Ali, J.J. Jackson, C. Foye, J.L. Hartman IV, E.J. Sorscher, K.E.
Oliver
P15 Searching for Small Molecule Modulators of Premature Termination Codon Variants in the
CFTR Gene
L. Clarke, M. Leahy, H. Botelho, V. Cachatra, C. Moiteiro, M. Amaral
P16 Investigating the therapeutic effects of K+ channel modulators on mucus and airway surface
liquid in cystic fibrosis
O. Hamed, Z. Chen, D.C.H. Benton, V. Dua, G.W. Moss
P17 An Investigation of The Importance of pH in Controlling Mucin Rheology
S. Li , D.C.H. Benton, G.W.J. Moss
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P18 The apical mucus layer alters the pharmacological properties of the airway epithelium
D. Guidone, M. De Santis, E. Pesce, V. Capurro, N. Pedemonte, L.J. Galietta
P19 Ex vivo pig lung as a new Cystic Fibrosis model for the study of Pseudomonas aeruginosa
biofilm infection and phage therapy application
M. Cafora, F. Forti, V. Capurro, F. Harrison, F. Briani, A. Pistocchi
P20 Utilisation of human induced pluripotent stem cells for modelling cystic fibrosis lung disease in
vitro
M.-C. Jaboreck, A. Balázs, J. Zöllner, N. Cleve, L. Czichon, L. von Schledorn, J. Hegermann, J.C. Nawroth,
D. Roth, M. Mielenz, S. Hedtfeld , F. Stanke, T. Rubil, F. Ius, D. Jonigk, J.W. Hanrahan, R. Olmer, M.A.
Mall, S. Merkert, U. Martin
P21 Development of new models to study the impact of CFTR dysfunction on osteocytes in cystic
fibrosis-related bone disease
L. Thoraval , C. Guillaume, L. Hamon, G. Bouet-Chalon, A. Vanden-Bossche, D. Marchat, F. Velard
P22 Pancreatic cancer growth rate may be susceptible to variations in CFTR expression
R. Ibáñez, J.P. Muñoz, M. Corbacho, J. Barquinero, M.T. Salcedo, L. Campderros, E.C. Vaquero, X.
Molero
P23 Does CFTR Play a Role in Epithelial Differentiation, EMT and Cancer?
C.S Rodrigues, I. Pankonien , V. Railean, M.D Amaral
P24 Key role of bone marrow adiposity in the development of Cystic Fibrosis-related Bone Disease
L. Hamon, C. Dumortier, L. Thoraval, J. Sergheraert, O. Piot, E. Buache, N. Goffin, C. Chauveau, S.
Gangloff, D. Al Alam, M.-L. Jourdain, F. Velard
P25 Elexacaftor/tezacaftor/ivacaftor CFTR modulators mitigate senescence in cystic fibrosis
A.M. Hristodor, T. Gunawardena, M. Borgatti, A. Vella, C. Boni, D. Olioso, F. Quiri, G. Lippi, T. Moraes, M.
Cipolli, V. Bezzerri
P26 Selective impairment of CFTR-associated bicarbonate transport is recovered by CFTR
modulators in vitro in an individual carrying the F508del/L997F CFTR genotype affected by
recurrent pancreatitis
K. Kleinfelder, U. Krivec, P. Pascolo, A.P. Novak, F. Amato, A.M. Hristodor, M. Bertini, E. Pintani, P.
Melotti, C. Sorio
P27 Characterization of a frameshift variant by means of patient-derived nasal epithelial cells:
molecular and functional analysis of CFTR mRNA and protein
C. Pastorino, V. Capurro, V. Tomati, E. Pesce, M. Lena, A. Dighero, L. Menta, R. Bocciardi, N. Pedemonte
P28 Investigating the safety of Trikafta/Kaftrio exposure during early development
A. Squarzoni, S.M. Bertozzi, M. Summa, R. Bertorelli, T. Bandiera, G. Capodivento, C. Montani, V. Tomati,
V. Capurro, N. Pedemonte, F. Benfenati, L. Nobbio, A. Armirotti
P29 GoSlo, a Potassium Channel Modulator, Enhances CFTR Activity in Wild-Type and F508del-
CFTR Variants
J.N. Lunavath, G.W.J. Moss, P. Vergani
P30 In silico, in vitro and ex vivo characterization of CFTR pathogenic variants localized in the
Fourth Intracellular Loop and their rescue by modulators
E. Pesce , V. Tomati, V. Capurro, M. Lena, C. Pastorino, M. Astore, S. Kuyyucak, B. Chevalier, E. Sondo,
F. Cresta, V. Terlizzi, S. Costa, M.C. Lucanto, V. Daccò, L. Claut, F. Ficili, R. Bocciardi, F. Zara, C.
Castellani, L.J. Galietta, S.A. Waters, A. Hinzpeter, N. Pedemonte
P31 Deleterious effect of P. aeruginosa on F508del-CFTR rescued by
Elexacaftor/Tezacaftor/Ivacaftor is clinical-strain dependent in patient-derived nasal cells
C. Allegretta, E. Montemitro, M.N. Sgobba, V. Capurro, E. Pesce, F. Ciciriello, G. La Bella, M. Rossito, V.
Tuccio, F. Arena, T.N. Gunawardena, L. Guerra, N. Pedemonte, N. Capitanio, C. Piccoli, O. Laselva
P32 Structure-guided combination of novel CFTR correctors to improve the function of F508del-
CFTR in airway epithelial cells
C. Allegretta, D. Lunaccio, N. Scarano, V. Vinci, A. Salis, B. Tasso, C. Brullo, N. Capitanio, C. Piccoli, E.
Cichero, E. Millo, O. Laselva
P33 The inverted formin INF2 in the regulation of CFTR expression and trafficking
J.F Ferreira, C. Alves, N. Pedemonte, V. Tomati, C.M Farinha
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P34 Novel class 3 CFTR correctors suitable for combinatorial treatments in cystic fibrosis
M. Barreca, F. Lo Mascolo, A. Lipani, S. Giuffrida, V. Spanò, M.V. Raimondi, A. Montalbano, P. Barraja, M.
Renda, A. Borrelli, A. Venturini, D. Guidone, M. Genovese, L.J.V. Galietta, F. Bertozzi, T. Bandiera
P35 Primary Nasal Epithelial Cells for Personalized Medicine in non-eligible Cystic Fibrosis Patients
J. Berger, A. Balász, T. Rubil, A. Gonzáles, J. Berges, Y. Yun, O. Sommerburg, M. Stahl, M.A. Mall, S.Y.
Graeber
P36 Nitrate enhances the activity of F508del-CFTR channels rescued by elexacaftor-tezacaftor-
ivacaftor
J.N. Charlick , D.N. Sheppard
P37 CFTR expression and function in human foetal pancreatic ducts and ductal organoids
L. Kiss, G. Mihalekné Fűr, Á. Dágó, E.M. Orján, Z. Balla, E.R. Bálint, E.S. Kormányos, P. Pallagi, N.
Pásztor, L. Kaizer, V. Venglovecz, J. Maléth, P. Hegyi, Z. Kozinszky, Z. Rakonczay Jr.
P38 Clinically approved β2 agonist formoterol enhances CFTR modulator rescue of N1303K-CFTR
via a dual mode of action
M.M Ensinck, A.S. Ramalho, E. Bulik-Sullivan, M. Nijs, S. Van Belle, S. Thierie, L. De Keersmaecker, S.
Munck, H. Klaassen, F. Christ, Z. Debyser, A. Hinzpeter, I. Sermet-Gaudelus, C.M. Ribeiro, S.H. Randell,
F. Vermeulen, M.S. Carlon
P40 Inflammation modulation using anti-inflammatory protein Tristetraprolin axed therapies
T. Dumas, S. Bleuse, K. Deletang, P. Boisguerin, A. Bourdin, M. Taulan-Cadars
P41 Utilizing artificial intelligence and robotization to research the entire dynamic range of CFTR
function in CF patient-derived intestinal organoids
S. Kroes , S. Spelier, B. Bosch, L. Winkel, S. Beuningen, J. Beekman
P42 Mapping the Impact of ETI-mediated CFTR Reactivation On Development: a zebrafish model
study
M. Cafora, S. Pagliughi, D. Dobi, G. Galassi, A. Mantero, M. Aureli, A. Pistocchi
P43 Enhancing F508del-CFTR Plasma Membrane Stability: Lipid and Modulator Synergies
D. Dobi, N. Loberto, A. Tamanini, R. Bassi, L. Mauri, D. Olioso, N. Pedemonte, M. Aureli
P44 A Little Peptide for a Smooth Ride: Enhancing ETI-Mediated F508del-CFTR Stabilization with a
PI3Kγ Mimetic
M. Mergiotti, A. Murabito, V. Capurro, A. Loffreda, P. Peretto, M. Li, K. Ren, A. Raimondi, C. Tacchetti, D.
Diviani, N. Pedemonte, E. Hirsch, A. Ghigo
P45 ATP-dependent modulation of the NBD1 conformational equilibrium from CFTR channel
A. Svoeglazova, M. Overtus, T. Kache, C. Martens, J. Hendrix, C. Govaerts
P46 Beyond chloride: a multi-omic integration analysis to identify the effects of
Elexacaftor/Tezacaftor/Ivacaftor in F508del primary airway epithelial cultures
M. Kelly-Aubert, V. Laigle, E. Bardin, A. Hatton, C. Guerrera, C. Bole, S. Grassin Delyle, V. Stoven, I.
Sermet-Gaudelus
P47 Theranostics for People with Cystic Fibrosis: A561E-CFTR is rescued by
elexacaftor/tezacaftor/ivacaftor
C.S Rodrigues, I. Pankonien, V. Railea, I. Coelho, M.D Amaral
P48 Proteases overactivation in predisposing the cystic fibrosis airway epithelium to infections
P. Bigot, M. Badaoui, R. Vivès, M. Chanson
P49 Iterative in silico and in vitro screens identify compounds simultaneously improving CFTR
channel function and biogenesis
M.-C. Ardelean, S. Javor, J.-L. Reymond, P. Vergani
P50 CFTR activity in nasal epithelia from subjects with different genotypes
V. Capurro, E. Pesce, V. Tomati, C. Pastorino, M. Lena, A. Dighero, L.J.V. Galietta, F. Cresta, C.
Castellani, N. Pedemonte
P51 Optimizing scalable nasal airway organoid generation for automated high-throughput screening
A. Shekhar, L. Winkel, S. Beuningen, G.Amatngalim, J. Beekman
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P52 Rescue of p.Phe508del-CFTR through inhibition of the kinase GRK5: identification of proteins
and small molecule mediators
M.F. Caleiro, D. Neugebauer, S. Abdul, I. Michou, R. Pacheco, M.D. Amaral, H.M. Botelho
P53 Study of potential therapeutic approaches for cystic fibrosis patients with rare mutations in Sri
Lanka
T. Gunawardena, S. Kay, G. Langeveld, A. K.W.D. Anuradha, E. Jasinghe, F. Ratjen, M. Solomon, V.
Dissanayake, C. E. Bear
P54 A novel active conformation of CFTR may drive functional recovery of F508del-mutant
C. Govaerts, M. Overtus, T. Rubil, B. Loughlin, Z. Rich, M. Rodrat, Z. Yang, A. Balazs, J.C. Kappes, M.
Mall, D.N. Sheppard, J.F. Hunt
P55 Synergy between stabilizing nanobody and approved correctors enables remarkable functional
recovery of F508del-CFTR
M. Overtus, T. Rubil, J.N. Charlick, M. Rodrat, A. Balázs, M. Mall, D.N. Sheppard, C. Govaerts
P57 Esc peptides enhance CFTR gating and combat Pseudomonas aeruginosa
M.L. Mangoni, L. Ferrera, M. Mori
P58 Unveiling new insights of ionocytes’ role in cystic fibrosis using single-cell RNA sequencing
analysis and human induced pluripotent stem cell-derived airway epithelial cells
M. Salvà-Barceló, J. Muncunill-Farreny, L. Vallier, J.M. Ramis, M. Monjo, M. Vilà-González
P59 GY971, a new anti-inflammatory agent for the treatment of Cystic Fibrosis lung disease
I. Lampronti, C. Tupini, S. Fagnani, G. Raso, A. Chilin, G. Marzaro, A. Tamanini, N. Pedemonte, V.
Capurro, O. Laselva, C. Allegretta, A. Bragonzi, G. Cabrini
P60 Hyaluronic acid derivates as new potential anti-inflammatory agents for Cystic Fibrosis lung
disease
I. Lampronti, S. Fagnani, C. Tupini, G. Raso, G. Cabrini, S. Manfredini, A. Baldisserotto
P61 Mitochondrial metabolic rewiring drives wound healing in cystic fibrosis primary airway
epithelium cultures treated with Elexacaftor/Tezacaftor/Ivacaftor
M. Kelly-Aubert, E. Bardin, V. Laigle, A. Deslys, A. Hatton, B. Chevalier, I. Kühl, A. Imbard, E. Le Guillou, P.
Vargas, V. Stoven, I. Sermet-Gaudelus
P62 Evaluation of amniotic epithelial cells (hAECs) as a cell-based therapeutic approach for cystic
fibrosis
M. Lena, V. Tomati, V. Capurro, E. Pesce, C. Pastorino, A. Dighero, R. Gramignoli, N. Pedemonte
P63 Modeling a Triple Culture Airway-on-a-Chip for Inflammation Studies in Cystic Fibrosis
Y. Man, A. Jiang, A. Stejskalová, H. Bai, G. Di Bonaventura, M. Romano, D. Ingber, R. Plebani
P64 Gut microbiota-metabolome relationships across pwCF taking highly effective CFTR
modulators: Preliminary findings from the GRAMPUS-CF study
R. Marsh, W. Cheung, D. Arends, D. Sills, D.W Rivett, A.R Smyth, C. van der Gast
P65 The gut’s role in pulmonary and extrapulmonary manifestation of Cystic Fibrosis
C. Cigana, G. Delmonte, A. Facoetti, L. Veschetti, F. Gianferro, A. Neri, R. Fiorotto, A. Livraghi-Butrico, L.
Massimino, F. Ungaro, A. Bragonzi
P67 Development of a novel Adenine Base Editor with temporospatial control of the editing
I. Zollo, L. Santos, J. Alves, A.S Coroadinha, P.T Harrison, C.M Farinha
P68 Correction of F508del via Interhomolog Homologous Recombination in compound heterozygote
cell lines
L. Lonetti, J.B. Murray, C.M. Lee, P.T. Harrison
P69 Precise correction of challenging mutations causing cystic fibrosis through transient delivery
of the prime editing machinery
M. Bulcaen, L.L. Dipalo, B. Poelmans, S. Thierie, M. Smits, M. De Roy, M. Ensinck, A. Ramalho, Z.
Debyser, F. Vermeulen, R. Gijsbers, M. Carlon
P70 Whole Exon Correction Approach for CF: Repair of All CF-causing Variants in Exon 12 with
Homology-Directed Repair
E. Collins, J. Murray, J. Alves, P. Harrison
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P72 Humanized CFTR exon-replacement mice to accelerate development of nucleic acid-directed
therapies
R. Conlon, C. Hodges
P73 A split and inducible precise adenine base editor for a less promiscuous correction of W1282X
J. Alves, L. Santos, C. M Farinha, P. T Harrison
P74 Journey to the Centre of the Airway: tackling cystic fibrosis with cell-penetrating VP22-ABEs
J. Alves, C. M. Farinha, P. T. Harrison
P75 Development of GE-vesicles as CRISPR-Cas delivery system in genome editing applications for
cystic fibrosis
G. Maule, M. Stancampiano, E. Gurrieri, F. Zerbini , A. Cereseto
P76 Predicting benchmark efficiency for CF gene therapies using 3D analyses of individual mosaic
organoids
J. Bulkens, A. Griffioen, N. Ithaksiou, M. Smith, S. van Beuningen, J. Beekman, E. Kuijk
P77 A multicellular modelling framework for airway epithelial fluid and ion transport: implications
for cystic fibrosis gene therapy and building towards a functional atlas
O. Hamed, G.W. Mos, V. Dua
P78 A novel LNP formulation for the targeted delivery of gene editing tools to lung epithelial cells
S. Saxena, S. Hak, A. Colliva, S. Vodret, J. Parot, A. Molska, G. Maule, E. Guerrieri, M. Stancampiano,
S.E. Borgos, A. Cereseto, S. Zacchigna
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AWARD WINNERS
ECFS Young Fellows Travel Award

Anna Borrelli (IT)
James Charlick (UK)

Theo Dumas (FR)
Marjolein Ensinck (BE)

Omar Hamed (UK)
JaNise Jackson (US)
Sharad Saxena (IT)

lmmacolata Zollo (PT)

Student Helper Award

Joana Alves (IE)
Laudonia Dipalo (BE)

Mark Leahy (PT)
Miriam Salvà-Barceló (ES)

Free Registration Young Researchers

Supported by the Italian Cystic Fibrosis Research Foundation
Caterina Allegretta

Marco Cafora
Marco Mergiotti

Cristina Pastorino
Angelica Squarzoni
Arianna Venturini
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26 March — 18:00–19:00

Opening Keynote Lecture
CFTR, from folding to function

Ineke Braakman, Peter van der Sluijs

Cellular Protein Chemistry, Science4Life, Faculty of Science,Utrecht University, Utrecht, Netherlands

Protein function requires proper protein structure, which is why mutations in the CFTR protein that affect its function
cause disease.

To restore CFTR functional defects, small-molecule medicines have been developed that act directly on the CFTR
proteins. Potentiators act on CFTR structure and function directly by acutely opening the chloride channel upon
addition. Correctors however need to work earlier, while CFTR is acquiring its structure, while it is folding.

The development of these modulators, which correct or boost CFTR function has been preceded by an understanding
of the correctability of F508del CFTR, and has been accompanied by deep insights into the folding of wild-type and
misfolding of disease-causing CFTR mutants.

With this knowledge and available assays, the mode of action of modulators could be established to such an extent that
we now understand how defective CFTR can be rescued. This is an unprecedented advance for any disease field, to
be credited to funders and scientists alike.
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27 March — 08:45–10:30

Symposium 01 - Therapeutic approaches for Nonsense
mutations

S1.1 Fighting the nonsense. From basic science to new drugs
I Sermet-Gaudelus1, Alexandre Hinzpeter1, O Namy2

1 INSERM U1151, Institut Necker Enfants Malades, Paris, France, 2 Institute for Integrative Biology of the Cell. Saclay, France

Nonsense mutations originate from single nucleotide substitutions introducing an in-frame Premature Termination
Codon (PTC), TAA, TAG or TGA in the Open Reading Frame. They reduce mRNA stability which induces the
elimination of the PTC-containing transcripts by the nonsense-mediated decay (NMD) pathway and when the deficient
mRNA escapes NMD, they induce the production of a truncated protein, most of the time non-functional and toxic,
targeted for elimination.

Currently there are no therapeutic options for people with CF (pwCF) carrying nonsense mutations. Gene therapy, DNA-
based therapy by CRISPR/Cas9, RNA-based therapies by messenger RNA (mRNA) or transfer RNA (tRNA) are
currently being tested, aiming for topical administration, but must overcome natural barriers like airway mucus,
phagocytes uptake, entrance into highly differentiated cells with a low dividing rate and rapid degradation of RNA.

There has been very active pharmacological research for novel effective drugs promoting translational readthrough of
PTCs. This favors the recruitment of a near-cognate tRNA to outcompete the binding of the translation termination
factor eukaryotic release factor 1 (eRF1) into the ribosomal A-site, allowing the translation elongation to continue in the
correct reading frame.

At the molecular level, Aminoglycosides (AGs), such as G418 (geneticin), gentamicin, bind to the decoding center of
the ribosome and enhance accommodation of near-cognate tRNA at A-site bound PTCs and favor translation
misreading. Based on a "ligand-based" approach, less toxic and more efficient AG derivatives were developed such as
NB124, ELX-02, which proved efficient in vitro for W1282X, G542X, and rare PTCs. However, ELX-02 phase 2 clinical
trial in pwCF carrying the G542X variant led to disappointing results. Other drug candidates were detected by high-
throughput screening, including ataluren, clitocine, escin, and, more recently 2,6-diaminopurine, efficient for UGA PTCs,
and SRI-41,315 which reduces the abundance of the termination factor eRF1 and induces a prolonged pause at the
PTC.

Multiple challenges remain to achieve efficient readthrough. First, the abundance of the transcript available for
translation and subsequent readthrough is reduced by the NMD pathway. Second, for the PTC-containing transcripts
that reach the ribosome, the PTC surrounding context affects the readthrough level, very probably due to the local
sequence, as well as the availability of specific tRNA in the vicinity. As a consequence, most of the time, none or only a
fraction of the full length "neo-protein" is native while the others may not be functional. Most importantly the readthrough
level is very low and the drugs developed so far perform poorly apart from AGs which are, in fact, too toxic to be
administered lifelong.

These barriers have led our consortium to investigate novel approaches for more potent readthrough compounds
identification which will be presented. TLN468 result in the specific stimulation of PTC readthrough, with no alteration of
normal termination process. A "structure-based drug design" funded by high-resolution X-ray and cryo-EM structures of
the full translation module composed of the eukaryotic ribosome in complex with mRNA, tRNA, and the elongation
factor eEF-2 enabled identification of new compounds, whose efficiency on different CFTR-PTCs is currently ongoing.

Leroy C, et al, PMID: 36641622. Bidou L, et al, PMID: 35994666. Milicevic N, et al, PMID: 38030725.
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S1.2 Premature stop-codon readthrough by R-ASO

Andrei Korostelev

RNA Therapeutics Institute, University of Massachusetts Chan Medical School, Worcester, MA, USA

Premature nonsense mutations remain a leading cause of cystic fibrosis. A nonsense mutation results in the expression
of a truncated CFTR protein, and therapeutic strategies aim to restore full-length protein expression. Most strategies
under development, including small-molecule aminoglycosides, suppressor tRNAs, or the targeted degradation of
termination factors, lack mRNA target selectivity and may poorly differentiate between nonsense and normal stop
codons, resulting in off-target translation errors. We demonstrate that antisense oligonucleotides can stimulate
readthrough of disease-causing nonsense codons, resulting in high yields of full-length protein in mammalian cellular
lysates. Readthrough efficiency depends on the sequence context near the stop codon and on the precise targeting
position of an oligonucleotide, whose interaction with mRNA inhibits peptide release to promote readthrough.
Readthrough-inducing antisense oligonucleotides (R-ASOs) enhance the potency of non-specific readthrough agents,
including aminoglycoside G418 and suppressor tRNA, enabling a path toward target-specific readthrough of nonsense
mutations in CFTR and other mutant genes. Finally, through systematic chemical engineering, we identify heavily
modified fully functional R-ASO variants, enabling future therapeutic development.
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S1.3 Development of a platform therapeutic for nonsense-associated cystic fibrosis

Joseph J. Porter1, Emily G. Sorensen1, David A. Dean2, John D. Lueck1,2,3

1Department of Pharmacology and Physiology, University of Rochester School of Medicine and Dentistry, Rochester, NY 14642, USA.,
2Department of Neurology, University of Rochester School of Medicine and Dentistry, Rochester, Rochester, NY 14642, USA., 3Center

for RNA Biology, University of Rochester School of Medicine and Dentistry, Rochester, Rochester, NY 14642, USA.

Nonsense mutations or premature termination codons (PTCs) occur when a canonical triplet nucleotide codon is
converted into one of three stop codons (TGA, TAG and TAA). These mutations make up 10-15% of all genetic lesions
that cause disease including cystic fibrosis. We have recently demonstrated the function of a series of nonsense
suppressor anticodon edited tRNAs (ACE-tRNAs) to suppress the most common CF-causing PTCs in the cystic fibrosis
transmembrane regulator (CFTR) gene, accounting for ~70% of people with nonsense-associated CF. A major
advantage of ACE-tRNAs as a therapeutic cargo is the small (~125 bp) size of the ACE-tRNA gene including promoter
and transcriptional terminator. Taking advantage of this property, we have previously encoded ACE-tRNAs in non-viral
DNA minivectors, which have several favorable characteristics that include increased cell transfection efficiency and
higher molar equivalents of the cargo sequence per vector delivered. Through these efforts, we now understand that
linear covalently closed DNA vectors with sizes as small as 200 bp can serve to support significant PTC suppression
when electroporated or transfected into cultured cells. However, this approach towards development of a therapeutic
cargo for treatment of PTCs has technical challenges related to minivector production methods, which exhibited poor
scalability, adaptability, and GMP adherence. With this in mind, we developed a novel assembly method for production
of synthetic linear ACE-tRNA picovectors (sLPV; 'picovectors' owing to their small size) using substrates produced by
solid-phase oligonucleotide synthesis, with DNA synthesized to contain internal DBCO functionalized nucleotides for
copper-free click labeling with functionalized moieties. Introduction of this chemical functionality allows for dual labeling
of the sLPVs with any combination of fluorophores, peptides, proteins, or other DNAs to improve cellular delivery,
intracellular trafficking, and affords intracellular imaging of the sLPVs. Using this approach we labeled ACE-tRNA
picovectors with peptides comprising several different nuclear localization signals (NLS) for active transport to the
nucleus in non-dividing cells. This novel modular sLPV assembly procedure allows for production of minimal ACE-tRNA
therapeutic vectors with properties that can be engineered for optimal cellular delivery and intracellular trafficking to the
airway of lungs or other target tissues.
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P10
S1.4 Identification of novel pharmacological modulators of the NMD mechanism to recover CFTR function in

patients with nonsense mutations

A. Venturini1, A. Borrelli1, F. Ciciriello2, L.J. Galietta1

1TIGEM - Telethon Institute of Genetics and Medicine, Pozzuoli, Italy, 2Cystic Fibrosis Center, “Bambino Gesù” Children's Hospital,
IRCCS, Rome, Italy
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P8
S1.5 Developing novel ribosome-directed small molecules and antisense oligonucleotides as therapeutic 

approaches for refractory CFTR variants

J.J. Jackson 1,2, C. Foye1,2, A.G. Winters 1,2, E. Freestone1,2, D. Patel1,3, Y. Du4,5, L. Huang6, K.E. Oliver1,2

1Department of Pediatrics, Emory University School of Medicine, Atlanta, United States, 2Center for Cystic Fibrosis and Airways 
Disease Research, Children's Healthcare of Atlanta and Emory University School of Medicine, Atlanta, United States, 3Center for 
ViroScience and Cure, Laboratory of Biochemical Pharmacology, Children's Healthcare of Atlanta and Emory University School of 

Medicine, Atlanta, United States, 4Department of Pharmacology and Chemical Biology, Emory University School of Medicine, Atlanta, 
United States, 5Emory Chemical Biology Discovery Center, Emory University School of Medicine, Atlanta, United States, 6Ionis 

Pharmaceuticals, Carlsbad, United States
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P6
S1.6 Nonsense suppression of CFTR PTC variants through attenuation of translation termination and mTOR

inhibition

F. Liang, H. Shang, A. Pande , S. Unger , Y. Cheng , S. Cantu , L. Wang , K. Coote , H. Bihler , M. Mense

Cystic Fibrosis Foundation, CFFT Lab, Lexington, United States
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27 March — 11:00–12:45

Symposium 02 - Mucus and mucins in CF
S2.1 Mucins under pressure: the key to understanding mucus stasis in CF

Cameron Morrison1,2,3,4, Kendall ShafferJason Wykoff1,2,3,4, Kenza ArabaHailey Dodson1,2,3,4, Camille Ehre1,2,3,4

1University of North Carolina at Chapel Hill, 2Marsico Lung Institute, 3Department of Pediatrics, 4Department of Microbiology and
Immunology

Cystic fibrosis (CF) is a multiorgan disease that affects mucus-producing organs expressing CFTR. Gel-forming mucins
confer the viscoelastic properties of mucus and are central to CF pathogenesis. In the lungs, abnormal MUC5B and
MUC5AC properties drive airway obstruction, but the link between CFTR dysfunction and mucus abnormalities remains
unclear. CFTR mutations reduce Cl- and HCO3- secretion, leading to ionic imbalance, volume depletion, and mucus
hyperconcentration. Reduced HCO3- secretion further compromises mucin expansion. Using highly effective modulator
therapies, we identified airway hydration as the dominant biochemical factor affecting mucus properties. Additionally,
RSV infection worsens CF mucus pathology due to impaired fluid secretion and increased mucus adhesion, limiting
viral clearance. In the gut, CFTR dysfunction initiates mucus accumulation and causes metabolic disturbances,
contributing to obstruction and dysbiosis.

Primary human bronchial epithelial cells (HBECs) from CF patients were treated with Ivacaftor or Elexacaftor-
Tezacaftor-Ivacaftor (Trikafta). CFTR function was confirmed by Ussing chamber assays. Mucin biochemistry was
analyzed via agarose western blotting and SEC-MALLS. Airway surface liquid (ASL) pH and mucus biophysical
properties were assessed using microprobes, particle tracking microrheology (PTM), and scanning electron microscopy
(SEM). RSV infection studies examined ASL height, mucus adherence, and viral mobility. Intestinal mucus properties
were evaluated in CF mice, assessing Muc2 expression, bulk RNA-seq, and histological analysis.

CFTR modulators restored function, reducing total mucin concentration and relaxing the mucus network. In F508del
HBECs, Trikafta treatment improved mucin clearance and rheology, with 60% of mucus remaining adherent in
untreated cells versus ~25% in treated cells. These effects occurred independently of ASL pH changes. Extended
hydration normalized mucus properties in untreated CF cells, highlighting hydration as a key factor in mucus regulation.

CFTR dysfunction and CF mucus abnormalities compromise RSV viral clearance. In contrast with healthy cultures, CF
airway cultures infected with RSV failed to increase ASL height post-infection, suggesting CFTR-dependent fluid influx
is crucial for viral clearance. RSV-infected CF cells exhibited dense, adherent mucus, limiting viral mobility. Modulator
and hydration therapies reduced mucus % solids and increased mucociliary transport, enhancing viral clearance. In
healthy cells, CFTR modulation also increased viral mobility, reinforcing the role of CFTR in mucosal defense.

CFTR dysfunction alters gut mucin distribution, contributing to obstruction and dysbiosis. In CF mice, Muc2 mRNA
expression remained unchanged, but intestinal mucus was denser, particularly in the ileum. Bulk RNA-seq analysis
showed increased tethered mucins and glycosyltransferases, suggesting altered epithelial glycocalyx composition. CF
ileal tissue exhibited hypoxia, inflammation, and impaired oxidative phosphorylation and fatty acid metabolism. Paneth
cell dysfunction and bacterial colonization at mucus-adherent crypts were identified as key contributors to dysbiosis and
obstruction. CF mucus abnormalities stem from hydration deficits rather than pH imbalances. CFTR modulators
improve mucus clearance by reducing mucin concentration and enhancing transport. RSV infection further exacerbates
CF mucus pathology, with CFTR modulation improving viral clearance. In the gut, mucin adhesion and altered epithelial
metabolism contribute to obstruction and inflammation. These findings underscore the importance of mucus hydration
in CF pathology and therapeutic strategies.
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S2.2 Changing inflammatory profiles post Trikafta

Mullen E, Murphy M, Casey M, Gunaratnam C, McElvaney NG

Irish Centre for Genetic Lung Disease, Royal College of Surgeons in Ireland, Beaumont Hospital, Dublin, Ireland

The advent of highly effective modulator therapies (HEMT has resulted in beneficial change to many of the parameters 
predicting premature death in people with cystic fibrosis (PWCF. Yet, it remains unclear how much residual airway 
inflammation will persist in PWCF on HEMT and whether the beneficial effects will decrease over times. In this 
presentation I will discuss the evidence for the anti-inflammatory effects of HEMT, due either to a direct CFTR effect or 
downstream anti-inflammatory effects. I will present data on changes in differential cell counts, protease burden, anti-
protease return, cytokine changes and mucus production in the lung as well as effects of HEMT on systemic 
inflammation. I will also present data on the effects of HEMT on bacterial colonization and lung microbiome, outlining 
the difficulties in evaluating these parameters in PWCF who now no longer expectorate sputum. I will outline the 
inflammatory response in those PWCF unable to avail of HEMT due to their CF genotype or financial constraints and 
will discuss other potential therapeutic options for these individuals. I will discuss ongoing studies to evaluate 
inflammation, including airway bacterial and fungal colonization in PWCF on HEMT and the difficulties posed by them.
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S2.3 Impact of inflammation on airway mucus properties and clearance

Marcus A. Mall1,2,3, Tihomir Rubil1,2,3, Greta L Harnisch1,2,3, Christine K. Wong1,2,3, Anita Balázs1,2,3

1Department of Pediatric Respiratory Medicine, Immunology and Critical Care Medicine, Charité - Universitätsmedizin Berlin, Berlin, 
Germany, 2German Center for Lung Research (DZL), associated partner site Berlin, Berlin, Germany, 3German Center for Child and 

Adolescent Health (DZKJ), partner site Berlin, Berlin, Germany

Programme note: the details are not authorised for inclusion.
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P19
S2.4 Ex vivo pig lung as a new Cystic Fibrosis model for the study of Pseudomonas aeruginosa biofilm

infection and phage therapy application

M. Cafora1, F. Forti2, V. Capurro3, F. Harrison4, F. Briani2, A. Pistocchi1

1University of Milan, Department of Medical Biotechnology and Translational Medicine, Milan, Italy, 2University of Milan, Department of 
Biosciences, Milan, Italy, 3IRCCS Istituto Giannina Gaslini, UOC Genetica Medica, Milan, Italy, 4University of Warwick, School of Life 

Sciences, Coventry, United Kingdom
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P16
S2.5 Investigating the therapeutic effects of K+ channel modulators on mucus and airway surface liquid in

cystic fibrosis

O. Hamed1,2, Z. Chen2, D.C.H. Benton2, V. Dua1, G.W. Moss
1University College London, Department of Chemical Engineering, London, United Kingdom, 2University College London, Department 

of Neuroscience, Physiology and Pharmacology, London, United Kingdom
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P20
S2.6 Utilisation of human induced pluripotent stem cells for modelling cystic fibrosis lung disease in vitro

M.-C. Jaboreck1, A. Balázs2, J. Zöllner1, N. Cleve1, L. Czichon1, L. von Schledorn1, J. Hegermann3, J.C. Nawroth4, D. Roth4, M. 
Mielenz5, S. Hedtfeld 5, F. Stanke5, T. Rubil2, F. Ius6, D. Jonigk7, J.W. Hanrahan8, R. Olmer1, M.A. Mall2, S. Merkert1, U. Martin1

1Hannover Medical School (MHH), Leibniz Research Laboratories for Biotechnology and Artificial Organs (LEBAO), Hannover, 
Germany, 2Charité - Universitätsmedizin, Department of Pediatric Respiratory Medicine, Immunology and Critical Care Medicine, 

Berlin, Germany, 3Hannover Medical School (MHH), Core facility for electron microscopy, Hannover, Germany, 4Helmholtz Munich, 
Helmholtz Pioneer Campus and Institute of Biological and Medical Imaging, München, Germany, 5Hannover Medical School (MHH), 

Clinic for Pediatric Pneumology, Allergology and Neonatology, Hannover, Germany, 6Hannover Medical School (MHH), 
Transplantationszentrum, Clinic for Cardiothoracic-, Transplantation and Vasuclar Surgery, Hannover, Germany, 7Universitätsklinikum 

Aachen, Reference Centre for Lung Pathology, Aachen, Germany, 8McGill University, Department of Physiology, Montreal, Canada
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27 March — 16:15–18:00

Symposium 03 - CFTR and cancer / ageing
S3.1 Cystic fibrosis associated colorectal cancer; a complex and urgent challenge

to tackle
S. Spelier1,2, M. Bani Baher1,2, H. Sonneveld1,2, R. Hofland3, J. M. Beekman1,2

1Department of Pediatric Respiratory Medicine, Wilhelmina Children’s Hospital, University Medical Center, Utrecht University, 3584,
EA, Utrecht, The Netherlands, 2Regenerative Medicine Utrecht, University Medical Center, Utrecht University, 3584, CT, Utrecht, The

Netherlands, 3Department of Respiratory Medicine, University Medical Center, Cystic Fibrosis Center, Utrecht University, 3584 EA
Utrecht, The Netherlands

The last decade of CF research is characterized by a massive paradigm shift in terms of the development of highly
effective modulator treatments (HEMTs), that effectively treat various CFTR mutations. Whilst this is clearly major
progress, the aging CF population faces new difficulties. Recent studies show that a third of all adult CF patients suffer
from a range of comorbidities such as a large increased risk of developing several epithelial cancers, including
colorectal cancer (CRC). The prevalence of CRC in the non-CF population between 40-49 years old is 2-5%, whereas
in CF patients the CRC prevalence is around 23%. Understanding how dysregulated CFTR could result in the
increased chance of developing CRC is pivotal in order to prevent the build-up of polyps, potential outgrowth of polyps
and as such advancing care and quality of life for pwCF.

In line with this increased prevalence of CRC in pwCF, various animal and cell line models point out the connection
between CFTR-loss of function (LoF) and dysregulation of intestinal stem cells. However, results are contradictory due
to the complexity of both CFTR-LoF as well as CRC development. Consequences of CFTR-LoF can be linked to cell-
autonomous effects as well as indirect effects, such as the pro-inflammatory state of the gastro-intestinal system.

In our study, we focus on thorough characterization of cell-autonomous effects of CFTR-LoF by exploiting intestinal
organoid (PDIO) cultures isolated from rectal biopsies. We created CRISPR-engineered organoid isogenic organoid
lines to compare wildtype CFTR with CFTR-LoF within the same genetic background. This resource offers a unique
opportunity to characterize cell-autonomous consequences of CFTR-LoF. First pilot experiments indeed phenotypical
differences associated with alterations in cellular differentiation, and characterization of proliferation is currently
ongoing. Furthermore bulk RNA sequencing of CFTR-WT and CFTR-KO cells underlines interesting leads, such as the
decreased expression of WNT pathway inhibitor DKK1 upon CFTR-LoF, which could associate with enhanced
proliferative capacities. We are furthermore currently generating a biobank of polyp-material of pwCF and non-CF
controls, which will allow for a deeper understanding of polyp and CRC characteristics in the context of CF.

Overall, we believe in this new era of CF-research it is pivotal to understand emerging topics such as the increased risk
of CRC, which will ultimately aid in improving the quality of life for pwCF.
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S3.2 Growing older with CF: new challenges for CF care and research

Isabelle Fajac

Cochin Hospital, Physiology Department, Paris, France

No abstract submitted.
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S3.3 Cardiovascular disease and CF; Should we be concerned?

Damian Downey

Wellcome-Wolfson Institute for Experimental Medicine, Queen’s University Belfast, UK

Introduction: The impact of CFTR modulators has dramatically improved the lives of people with CF (pwCF) with
Elexacaftor/Tezacaftor/Ivacaftor (ETI) potentially allowing pwCF to achieve a near-normal life expectancy. However,
one of the emerging challenges faced by an ageing CF population is the increased risk of cardiovascular disease
(CVD). The most common CVD conditions observed in pwCF include atherosclerosis, hypertension and heart failure;
however, other clinical sequalae include effects on the aorta, pulmonary hypertension, and peripheral vascular disease.
Therefore, with an ageing CF population, increasing weight, CF diabetes (CFD), and dyslipidaemia, there is a
significant concern of a cardiovascular time bomb in CF.

CF and CVD: PwCF have a higher risk of major adverse cardiac events than the matched general population and a
higher relative risk compared with other inflammatory conditions considered "high risk" for CVD. There are also well-
documented cases of CVD and myocardial infarction in CF and with an ageing CF population the absolute risk is
anticipated to escalate. Using QRISK3, a widely used tool as part of CVD primary prevention in the UK, it was
demonstrated that the heart age of pwCF was 8 years more than their actual age, suggesting an increased risk of CVD.
Young pwCF already show increased arterial stiffness and signs of diminished left and right ventricular dysfunction. A
lower left ventricular ejection is associated with worse outcomes in CF.

There is also clinical evidence of vascular endothelial cell (EC) dysfunction in young pwCF. This is important as it is an
early atherogenic event and a risk factor for CVD. Inflammation is a promoter of atherosclerosis, and pwCF have both
organ specific and systemic inflammation. CRP has been shown in pwCF to correlate with disease activity. Its elevation
is associated with atherosclerosis, angina, myocardial infarction, and recurrent CV events in non-CF cohorts.
Additionally, approximately 30% of adults with CF diabetes, and insulin resistance has been shown to be associated
with CVD and events in non-CF individuals. There are reports of myocardial infarction in young women with CF and
CFD.

CFTR modulators and CVD: Following the introduction of ETI, a retrospective observational review found the mean
rate of change in body weight was 4.43 kg per year, with significant increases in both systolic and diastolic blood
pressure. A case series has documented the onset of systemic arterial hypertension in several pwCF within the first few
weeks of starting ETI, all requiring cardiac evaluation and commencement of chronic anti-hypertensive therapy.
Dyslipidaemia also occurs in pwCF, with cholesterol and triglycerides increasing with advancing age and BMI. Those on
ETI also have elevated triglyceride cholesterol ratios, suggesting an increased risk of CVD.

Conclusion: As pwCF age, it is expected that non-pulmonary complications will become increasingly prevalent and an
increasing part of care delivery. There is concern of progressive weight gain, hypertension, inflammation, dyslipidaemia
and CFD in a population growing older on ETI. CVD is underexplored in CF and should be a research focus for the
coming years.
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P25
S3.4 Elexacaftor/tezacaftor/ivacaftor CFTR modulators mitigate senescence in cystic fibrosis

A.M. Hristodor1, T. Gunawardena2, M. Borgatti3, A. Vella4, C. Boni1, D. Olioso5, F. Quiri1, G. Lippi5, T. Moraes6,7, M. Cipolli1, V.
Bezzerri1,8

1Azienda Ospedaliera Universitaria Integrata di Verona, Cystic Fibrosis Center, Verona, Italy, 2Hospital for Sick Children, Department 
of Molecular Medicine, Research Institute, Toronto, Canada, 3University of Ferrara, Department of Life Sciences and Biotechnology, 

Ferrara, Canada, 4Azienda Ospedaliera Universitaria Integrata di Verona, Unit of Immunology, Verona, Canada, 5University of Verona, 
Section of Clinical Biochemistry, Department of Engineering for Innovation Medicine, Verona, Italy, 6Hospital for Sick Children, Division 

of Respiratory Medicine, Department of Paediatrics, Toronto, Canada, 7Hospital for Sick Children, Department of Translational 
Medicine, Research Institute, Toronto, Canada, 8Link Campus University, Department of Life Sciences, Health, and Health 

Professions, Rome, Italy
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S3.5 Pancreatic cancer growth rate may be susceptible to variations in CFTR expression

R. Ibáñez1, J.P. Muñoz1, M. Corbacho2, J. Barquinero3, M.T. Salcedo4, L. Campderros1, E.C. Vaquero2, X. Molero1
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Hospital Clínic, IDIBAPS, Gastroenterology Department, Barcelona, Spain, 3Vall d'Hebron Institute of Reserach (VHIR), Gene and Cell 

Therapy Department, Barcelona, Spain, 4Hospital Universitari Vall d’Hebron, Pathology Department, Barcelona, Spain
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S3.6 Development of new models to study the impact of CFTR dysfunction on osteocytes in cystic fibrosis-

related bone disease

L. Thoraval 1, C. Guillaume1, L. Hamon1, G. Bouet-Chalon2, A. Vanden-Bossche3, D. Marchat2, F. Velard1

1Université de Reims Champagne-Ardenne, UR BIOS, Reims, France, 2Mines Saint-Etienne, Univ Jean Monnet, Etablissement 
Français du Sang, INSERM, U 1059 Sainbiose, Saint-Etienne, France, 3Université Jean Monnet Saint-Étienne, INSERM, Mines Saint 
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Symposium 04 - CFTR structure and function and
therapeutic relevance

S4.1 Elexacaftor-tezacaftor-ivacaftor rescue of F508del-CFTR chloride channels
David N. Sheppard

School of Physiology, Pharmacology and Neuroscience, University of Bristol, Bristol, UK

Programme note: the details are not authorised for inclusion.
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S4.2 Understanding and fostering CFTR potentiation

Ahmad Elbahnsi1,2, Solène Castanier3, Alexandre Hinzpeter3, Jean-Paul Mornon1, Isabelle Callebaut1

1Sorbonne Université, Muséum National d’Histoire Naturelle, CNRS UMR 7590, IMPMC, Paris, France , 2Université Paris Cité, CNRS
UMR 8038 CiTCoM, Inserm U1268 MCTR, Paris, France, 3Université Paris Cité, INSERM U1151, CNRS UMR 8253, Institut Necker

Enfants Malades, Paris, France

The CFTR protein has evolved from the mold of an ABC exporter, acquiring specific features related to its function as
an anion channel (1). These include (i) a degenerate intracellular gate, with the appearance of at least one lateral
portal, which allows the flow of ions from the cytoplasm, (ii) an asymmetry within transmembrane (TM) domains,
including an unwound segment at the level of helix TM8, (iii) pore-lining and pore-stabilizing residues, and (iv) a large
regulatory region, whose phosphorylation by protein kinase A regulates gating. Despite knowledge of the three-
dimensional structure of the CFTR protein in its phosphorylated, ATP-bound form, in the presence of the VX-770
potentiator and the inh-172 inhibitor (2), the mechanisms underlying channel activity remain incompletely understood at
the molecular level. However, this knowledge is essential for assessing the impact of mutations and how mutation-
induced defects can be corrected by the use of modulators.

A better understanding of these mechanisms can be achieved by coupling the identification of potentiator binding sites
with that of amino acids that affect channel sensitivity to potentiation or activate the channel (gain-of-
function).Combining these data with molecular modelling and molecular dynamics simulations has the potential to
highlight critical regions within TM domains, including extracellular loops, and to reveal key allosteric pathways
intricately involved in potentiation mechanisms (3).

1. Infield et al. J Gen Physiol 2021; Hwang et al. J Cyst Fibr 2022, Farinha & Callebaut Biosci Rep 2022.

2. Liu et al. Science 2017; Young et al. Proc Natl Acad Sci USA 2024; Gao et al. Nat Comm 2024.

3. Castanier, Elbahnsi et al. Cell. Mol Life Sci 2024; Castanier, Elbahnsi et al. submitted, Elbahnsi et al. in preparation.

44



S4.3 Structure/function mechanisms of CFTR modulators

Tzyh-Chang Hwang1,2

1Institute of Pharmacology, National Yang Ming Chiao Tung University, Taiwan., 2Dalton Cardiovascular Research Center, Department
of Medical Pharmacology and Physiology, University of Missouri-Columbia, USA

Opening and closing (i.e., gating) of the CFTR chloride channel can be modulated by small molecules that bind directly
to the CFTR protein. These modulators work by either increasing or decreasing the activity of CFTR---hence named
CFTR potentiators and inhibitors respectively. While CFTR potentiators such as ivacaftor (VX-770) play a major role in
the treatment of cystic fibrosis, CFTR inhibitors (e.g., CFTRinh-172) bear the potential for the treatment of secretory
diarrhea. In either case, to become an effective drug candidate, the compound must possess high potency (i.e., low
IC50 or EC50) as well as high efficacy (large maximum effect) so that an optimal clinical benefit can be attained at a
lowest concentration without eliciting side effects. Our previous studies (Yeh et al., 2017) suggested that CFTR
potentiators bind more tightly to the open channel than to the closed channel. This state-dependent binding scheme
indicates that the potency of the compound depends on the binding affinities to both the open and closed states;
whereas the efficacy is decided by the difference in affinity between these two states for the compound. In the current
presentation, I will use available cryo-EM structures of CFTR/potentiator complexes to illustrate what we have learned
at a molecular level about the interactions between these compounds and CFTR, and how an integration of the
structure/function mechanism may help develop more potent and efficacious CFTR potentiators. For CFTR inhibitors,
our previous report (Kopeikin et al., 2010) suggested that CFTRinh-172 works mainly by inducing a conformational
change that shuts the chloride conducting pathway in CFTR. Recent cryo-EM data (Young et al., 2024; Gao et al.,
2024) indeed provide structural evidence for such conformational changes in CFTR's transmembrane domains. I will
present our most recent electrophysiological data to show how CFTR inhibitors inhibit CFTR function through a two-
step process. These single-channel data also lead us to conclude that both the potency and efficacy of CFTR-inh-172
depends mainly on the second step or the conformational changes induced by inhibitor binding. Through a thorough
understanding of the structure/function mechanisms of CFTR modulators, we are at the vantage point to materialize
structure-based drug design for the treatment of CFTR-related diseases.
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S4.4 A novel active conformation of CFTR may drive functional recovery of F508del-mutant

C. Govaerts1, M. Overtus1, T. Rubil2, B. Loughlin3, Z. Rich3, M. Rodrat4,5, Z. Yang6, A. Balazs2, J.C. Kappes6, M. Mall2, D.N.
Sheppard4, J.F. Hunt3
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S4.5 In silico, in vitro and ex vivo characterization of CFTR pathogenic variants localized in the Fourth

Intracellular Loop and their rescue by modulators
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S4.6 Novel class 3 CFTR correctors suitable for combinatorial treatments in cystic fibrosis

M. Barreca1, F. Lo Mascolo1, A. Lipani1, S. Giuffrida1, V. Spanò1, M.V. Raimondi1, A. Montalbano1, P. Barraja1, M. Renda2, A. Borrelli2,
A. Venturini2, D. Guidone2, M. Genovese2, L.J.V. Galietta2, F. Bertozzi3, T. Bandiera3
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Symposium 05 - CFRD from different perspectives: How do 
pwCF, clinicians, researchers deal with diabetes in CF? 

A patient organisation initiated symposium
S5.1 CFRD genetics: from pathophysiology to personalized medicine

Blackman, Scott M.

Johns Hopkins University School of Medicine, Baltimore, MD USA

CF-related diabetes (CFRD) affects 20% of adolescents and 50% of adults with CF and results in worse lung function
and reduced survival. Risk factors for CFRD include the degree of CFTR dysfunction (conferred by disease-causing
variants in CFTR), other genetic variants known as genetic modifiers, and clinically apparent risk factors such as a
history of prediabetic glucose abnormality.

(1) Using data from the CFTR2 project, we show that >99% of individuals with minimal-function (MF) genotypes have
developed CFRD by age 60. By comparison, CFTR genotypes conferring varying degrees of residual CFTR function
reduce the risk of CFRD in a continuous fashion. The impact of highly-effective CFTR modulators on the natural history
of CFRD is not yet known, but these data suggest that some type of correction of the CFTR defect could reduce the risk
of CFRD, even in people already with some residual CFTR function.

(2) In the CF Genome Project and prior studies, we have identified 20 genetic modifiers which, collectively, alter the risk
of CFRD by >4-fold in pwCF with MF genotypes. Much is yet to be discovered about the mechanisms of these diabetes
risk variants; some variants also affect the risk of type 2 diabetes in the general population (e.g., TCF7L2), other CF
complications (e.g., SLC26A9), or chronic pancreatitis (PRSS1). We are investigating one candidate (PM20D1) as a
potential biomarker for CFRD.

(3) Genetic modifier studies raise the question as to the overlap of type 2 diabetes and CFRD. Both diseases are
caused by progressive insulin deficiency. We will review similarities and differences in pathophysiology and in
treatment, and discuss to what extent it is meaningful to diagnose type 2 diabetes in a person with CF.

(4) It may also be possible to gauge the CFRD risk at an individual level. We are combining genetic and non-genetic
risk factors (including non-diagnostic measures of dysglycaemia), into a CFRD risk stratification model. This model is
able to predict CFRD in a retrospective (pre-modulator) data set (ROC AUC 0.88, further adjustable to achieve high
sensitivity or high specificity), and we are collecting prospective data for testing of the model in a current clinical
population (CForwaRD study). With improving treatment for CF and increased survival, the prevalence of diabetes is
expected to increase, similar to what is seen for type 2 diabetes, also a highly age-dependent form of diabetes.
Sufficiently early correction of CFTR dysfunction may be able to reduce the lifetime risk of CFRD, but this potential is
yet to be realized, and we already know that even mild forms of CF confer a higher risk of diabetes than in the general
population. Therefore, we continue to seek to better understand, diagnose, and treat CFRD across the lifespan.
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S5.2 CFRD in adult care / case report demonstrating demands to improve care

Bibi Uhre Nielsen

Cystic Fibrosis Centre Copenhagen, Department of Infectious Diseases, Copenhagen University Hospital – Rigshospitalet, 
Copenhagen, Denmark

A significant proportion of adults with cystic fibrosis (CF) develop CF-related diabetes (CFRD), which profoundly 
impacts their quality of life. The fluctuating insulin requirements and frequent hypoglycemic episodes complicate 
disease management, leading to psychological stress and poor adherence to insulin treatment.

CFRD is a distinct type of diabetes. Due to its rare occurrence in the general population, there is a lack of studies, 
which hinders the development of evidence-based treatment guidelines. Consequently, CFRD management often relies 
on experiences from type 1 and type 2 diabetes. Additionally, CFRD is a heterogenous diseases that encompasses a 
broad spectrum of glucose intolerance. Some individuals experience only short postprandial glucose excursions, while 
others have fasting hyperglycemia due to minimal endogenous insulin production.

One important clinical question when treating CFRD is when to start insulin treatment, especially for individuals with 
recent CFRD onset. Early initiation of insulin may preserve beta cell function by alleviating some of the stress on these 
cells. Insulin treatment has also traditionally been prescribed to people with CF due to its anabolic and pulmonary 
benefits. However, with the introduction of highly effective modulator therapy, these effects may be less significant. 
Additionally, the risk of microvascular complications in CFRD appears to be lower compared to other types of diabetes, 
with some complications only developing in those with fasting hyperglycemia. Nevertheless, early insulin treatment may 
still offer long-term health benefits.

Another important question when treating CFRD is what can be added when insulin treatment is inadequate. This is 
particularly relevant for those at the severe end of the CFRD spectrum, who experience prolonged hyperglycemia, 
possibly due to poor adherence to insulin treatment. In the Danish CFRD population, 10% have an HbA1c > 70 
mmol/mol, which is associated with a threefold increase in microvascular complications compared to the target range. 
This subgroup might benefit from closed-loop systems or oral antidiabetics. However, evidence supporting these 
treatments is limited and based on small studies. Considering the reduced number of beta cells in CF, treatments that 
increase insulin secretion could potentially stress and accelerate beta cell deterioration. Another potential strategy is 
optimizing insulin sensitivity. However, the role of insulin resistance in CFRD is debated, and few trials on insulin-
sensitizing drugs have been conducted. Therefore, add-on treatments to standard insulin therapy often rely on the 
personal experience of diabetologists rather than clinical trial data.

In summary, more questions remain unanswered than answered regarding CFRD management. The introduction of 
highly effective modulators adds to the complexity, given the longer life expectancy and potential progression of insulin 
resistance. Sample size remains a challenge in clinical studies, but novel strategies could pave the way for more 
convenient treatments in the future.

50



S5.3 Changing nutritional trends in people with CF – what is the impact on management of CF related 
diabetes?

Joanna Snowball

Over the last decade the nutritional status of people with CF has been changing, this is evidenced by national registry 
data recording an increased prevalence of those with a body mass index ≥25kg/m2 which would be classified as 

overweight by WHO classifications (now over 40% in some countries and age groups) and the falling numbers who are 
underweight BMI >18.5kg/m2 (less than 10% of adults with CF) These trends were present prior to 2019 but have 

accelerated in the last 5 years in those countries where CFTR modulator use is widespread. The clinical utility of BMI 
as a marker of health risk is under debate with observational studies showing that body composition, especially lean 

mass may correlate more closely with lung function. There is concern about the impact of excessive fat mass and 
visceral adipose tissue on cardiometabolic risk in people with CF. Evidence shows that people with CF often consume a 

diet that does not meet dietary guidelines for health, this represents the ‘CF legacy diet’ advice that has traditionally 
been provided to ensure people with CF met BMI targets linked to improved lung health outcomes. This high fat/high 
calorie dietary advice with little focus on diet quality has led to ingrained eating habits that are challenging to address. 
CF diabetes affects around 40% of adults with CF and prevalence increases with age. Types and amount of dietary 

carbohydrate intake are an important consideration when trying to achieve optimal glucose control. Recent guidelines 
suggest tailoring dietary advice to BMI and considering the potential impact of excess body weight on the development 
of insulin resistance. Current research exploring the role of dietary factors in the development of CF related diabetes 

and the role of low glycaemic index diets in the management of CF related diabetes may lead to a change in guidelines 
for optimal dietary advice for people with CF.
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S5.4 Organ on chip modelling of beta cell function/ pancreatic exocrine-endocrine interface/potential utility of
cell therapies

Salem V.1,2

1Imperial College Healthcare NHS Trust, Diabetes Centre, St Mary's Hospital, London, UK, 2Department of Bioengineering, Imperial
College London, London, UK

Bioengineering approaches for the study and treatment of type 1 diabetes (T1D) have seen huge successes in the past
decade. The clinical translation of stem cell derived beta cells to provide a functional cure for T1D is now a reality,
providing great hopes for the future although there remain major hurdles to overcome before widespread adoption
including post-transplant cell viability and the obviation of systemic immunosuppression . Stem cell derived beta cells
also hold hope for the study of particular gene defects or environmental stressors on the risk of diabetes formation.
Alongside this, more complex 3D cell cultures, incorporating other elements of islet niche have been developed to study
beta cell function in vitro with the aims of enhancing beta cell replacement therapies. In this talk I will cover some of the
major recent developments in stem cell derived beta cells and organ on chip technologies as they may apply to the
study of cystic fibrosis related diabetes.

52



29 March — 08:45–10:30

Symposium 06 - Lung regeneration
S6.1 iPSC-derived lung and pancreatic cells: unlocking regenerative therapies for

cystic fibrosis
Lalit K. Gautam, Yu Sun, Emma J. Lowden, Denise A. Seabold, Aparna Pathmanathan, Shubha Murthy, Gregory Bonde , Amy L.

Ryan

Department of Anatomy and Cell Biology, Carver College of Medicine, University of Iowa, Iowa City, IA, USA

Induced pluripotent stem cell (iPSC) models have become essential tools for studying disease pathogenesis and
advancing regenerative medicine, particularly for inaccessible tissues like the airway epithelium and pancreas. iPSC-
derived airway and pancreatic progenitor cells offer powerful platforms to investigate disease mechanisms, screen
therapeutic interventions, and develop regenerative strategies for cystic fibrosis (CF) and related disorders. By
recapitulating key developmental and disease processes in vitro, these models provide critical insights into CF
pathophysiology and inform precision medicine approaches.

In the lungs, Highly Effective Modulator Therapy (HEMT) has significantly improved CF outcomes, yet persistent airway
inflammation and structural remodeling remain major challenges. Chronic immune activation, disrupted epithelial
polarity, and extracellular matrix (ECM) remodeling contribute to excessive mucus production, impaired barrier integrity,
and bacterial colonization. While HEMT enhances CFTR function, it does not fully restore epithelial homeostasis,
highlighting the need for complementary therapies to mitigate inflammation, enhance mucociliary clearance, and
promote epithelial regeneration. Our research leverages iPSC-derived airway epithelial cells to investigate CFTR-
dependent epithelial dysfunction and explore the integration of engrafted cells with native airway epithelium.

Beyond the lungs, CFTR dysfunction profoundly impacts pancreatic development and function, leading to exocrine
pancreatic insufficiency (EPI) in most individuals with CF. Given the inaccessibility of developing pancreatic tissue,
iPSC-derived pancreatic progenitor (PP) cells serve as an invaluable model for studying CFTR's role in early pancreatic
specification and exocrine function. Our findings demonstrate that CF-PP cells exhibit impaired differentiation efficiency
from the primitive gut tube, a defect recapitulated by pharmacologic CFTR inhibition in non-CF iPSCs. These results
suggest a previously unrecognized role for CFTR in pancreatic development and reinforce the potential of iPSC-based
regenerative strategies to restore pancreatic function. By integrating iPSC-based lung and pancreas models with
multicellular and CF-on-chip functional airway systems, our research provides deeper insights into CF-related epithelial
dysfunction and informs regenerative medicine strategies. These studies establish a foundation for developing novel
cell-based therapies to improve long-term outcomes for individuals with CF and other epithelial disorders.
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S6.2 Transplantation of autologous epithelial cells to airways

Robert E. Hynds

Epithelial Cell Biology in ENT Research (EpiCENTR) Group, Developmental Biology and Cancer Department, Great Ormond Street
UCL Institute of Child Health, University College London, London, United Kingdom.

Epidermolysis bullosa (EB) is a group of rare, inherited genetic diseases characterised by epithelial fragility and
blistering. Airway involvement in EB is rare, but affected patients experience a high burden of morbidity and mortality.
EB airway disease involves granulation tissue formation and scarring of the larynx and trachea. As the disease
progresses, airway stenosis (narrowing) necessitates a tracheostomy and can be lethal. LAMA3 variants are common
in this patient group, suggesting that LAMA3 variants confer particular susceptibility to airway disease. We have shown
that lentiviral expression of wildtype LAMA3A in cultured primary EB patient human airway basal epithelial cells can
correct cell adhesion defects (Lau et al., Molecular Therapy, 2024), but it remains unclear how to deliver transduced
cells to airways.

To explore stent-based epithelial cell delivery, we developed a surgical transplantation model through short segment
tracheal resection and primary anastomosis in New Zealand white rabbits. We establish autologous epithelial cell
cultures for each animal following a first surgical procedure. After transduction with a lentivirus encoding ZsGreen and
luciferase for cell tracking, cells were seeded onto fibrin sheets and wrapped around bespoke 3D-printed soft elastomer
composite tubular constructs. These constructs were delivered to the trachea in a second surgical procedure.
Engraftment of transplanted cells was found after 4 or 10 days, demonstrating successful transfer of cells in 13/13
animals. However, after 28 days luciferase signal was significantly reduced, suggesting the loss of transplanted cells
over time.

Overall, our data provide initial evidence to support stent-based transplantation of epithelium to the trachea.
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S6.3 hiPSC-Derived Airway Epithelium: Exploring CF Physiopathology and Regenerative Strategies.

Marta Vilà-González1,2,3,4

1Group of Cell Therapy and Tissue Engineering (TERCIT), Research Institute on Health Sciences (IUNICS), University of the Balearic
Islands, Palma, Spain , 2Health Research Institute of the Balearic Islands (IdISBa), Palma, Spain , 3Department of Fundamental

Biology and Health Sciences, University of the Balearic Islands, Spain, 4Wellcome-MRC Cambridge Stem Cell Institute, University of
Cambridge, Cambridge, UK

Human-induced pluripotent stem cells (hiPSCs) have transformed disease modelling and regenerative medicine by
enabling the reprogramming of somatic cells into a pluripotent state. These cells possess unlimited expansion potential
and can differentiate into virtually any cell type, making them a powerful tool for studying genetic diseases such as
cystic fibrosis (CF). Additionally, their amenability to precise genetic modifications allows for the generation of isogenic
controls through correction of CFTR mutations in patient-derived cells. This approach not only facilitates disease
modelling but also enables the production of autologous, gene-corrected cells with potential applications in cell-based
therapies.

We have leveraged hiPSC technology to generate hiPSC-derived airway epithelial cells (hiPSC-AECs) and applied this
model to various aspects of CF research. First, we investigated the role of pulmonary ionocytes in the airway epithelium
by generating FOXI1 knockout hiPSC-AECs, uncovering novel functions of these cells in epithelial homeostasis. We
are also using CF and control hiPSC-AECs to validate insights from publicly available single cell RNA-sequencing
datasets, aiming to elucidate how CF affects ionocytes and vice versa. Furthermore, we have explored the engraftment
potential of hiPSC-derived airway progenitors in a mouse model of airway injury and are investigating how biomimetic
scaffolds could support differentiated hiPSC-AECs in potential cell therapy applications.

Overall, our work demonstrates the versatility of hiPSC-based models for studying airway biology, advancing our
understanding of CF pathophysiology, and contributing to potential cell therapies for CF respiratory disease.
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S6.4 Mitochondrial metabolic rewiring drives wound healing in cystic fibrosis primary airway epithelium

cultures treated with Elexacaftor/Tezacaftor/Ivacaftor
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S6.5 Unveiling new insights of ionocytes’ role in cystic fibrosis using single-cell RNA sequencing analysis and

human induced pluripotent stem cell-derived airway epithelial cells
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S6.6 GY971, a new anti-inflammatory agent for the treatment of Cystic Fibrosis lung disease
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Symposium 07 - Gut microbiome, gut-lung axis
S7.1 Dyslipidemia impacts host defense and chronic infections in the CF airways

through the gut-lung axis
Rebecca Valls1, Catherine Armbruster1, Rachel Willis2, Nikolaos Dedousis2, Vaughn Cooper3, Alison Kohan2, Jennifer Bomberger1

1Geisel School of Medicine at Dartmouth, Hanover New Hampshire USA, 2University of Pittsburgh Medical Center, Pittsburgh,
Pennsylvania USA, 3University of Pittsburgh, Pittsburgh, Pennsylvania USA

Emerging evidence supports a gut-lung axis in CF, where nutrients from the gastrointestinal (GI) tract and GI-resident
microbes can regulate lung disease and respiratory infections in CF. Gut microbiome dysbiosis in people with cystic
fibrosis (pwCF) begins in early childhood, marked by reduced microbial diversity, delayed microbiome maturation, and a
shift in community structure. Dysbiosis in pwCF is driven by CFTR mutations impacting mucus, inflammation, gut
motility and diet. Dietary fat is absorbed in the small intestine, packaged in chylomicrons, and secreted across the
intestine directly into the mesenteric lymph prior to entering the blood at the left subclavian vein. Because of this unique
anatomic arrangement, chylomicrons are first delivered to the heart and lungs. Malabsorption of nutrients vis this
pathway is has been linked to Pseudomonas aeruginosa (Pa) lung infections and all-cause mortality in pwCF. A major
gap in the field, even with modulator therapy, is determining how CF-driven defects in the intestine regulate the events
in the lung. Using a specialized surgical model to directly measure dietary lipid absorption kinetics from CFTR-/- mice,
we have observed a critical defect: CFTR deficiency inhibits dietary fat absorption into lymph, deters fatty acid
trafficking across the apical GI epithelial membrane, and results in the secretion of defective chylomicrons in response
to dietary fat. These observations are supported by clinical studies in pwCF. To examine defects in respiratory function
due to defective chylomicrons in CF, we have developed an in vitro model where human CF airway epithelial cells (CF
AECs) are exposed basolaterally to chylomicrons. We observe that CF AECs express fatty acid transporters and
basolateral chylomicron treatment of CF AECs results in apical airway lipid accumulation. To examine how dyslipidemia
impacts respiratory infections with Pa, we performed an experimental evolution study of Pa evolved with chylomicron-
exposed CF AECs. Experimental evolution of Pa in association with chylomicron-treated AECs selects for Pa variants
in acyl transferase and dehydrogenase genes, which include enzymes in fatty acid metabolism (Fad pathway). Fad
mutations have been shown to enhance Pa resistance to envelope stress, including antimicrobial treatments and
phagocytic clearance. In fact, we observe Pa mutants in the Fad pathway have increased resistance to tobramycin, as
well as macrophage-mediated killing. Interestingly, similar variants are observed in microbial evolution studies of Pa
from pwCF on HEMT, providing evidence of the gut-lung axis in pwCF that is changing the HEMT era.
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S7.2 Impacts of CFTR modulator therapies on the gut microbiome

Christopher van der Gast

Northumbria University, Newcastle, UK

People with CF (pwCF) suffer from persistent gastrointestinal (GI) symptoms and abnormalities that impact quality of
life. Perhaps unsurprisingly, the research question "how can we relieve GI symptoms, such as stomach pain, bloating,
and nausea?" remains a top priority for clinical research in CF. The CF gut is characterized, both directly and indirectly
due to CF transmembrane conductance regulator (CFTR) dysfunction, as having excess mucus, increased fat content,
acidic pH, increased inflammation, and increased antibiotic perturbation. Also present with GI abnormalities is a
disturbance or dysbiosis of the gut microbiome, which are changes to the resident microbiota and their functional
outputs that are hypothesized to exacerbate abnormalities associated with CFTR dysfunction. This is concerning as it is
now established that the gut microbiome is central to human nutrition and health. CFTR modulator therapies are now in
widespread use and are reportedly having profound positive effects for most pwCF. However, there is a dearth of
knowledge on the longer-term effects of CFTR modulator therapies upon the gut microbiome and associated outcomes.
Our work has found that Tezacaftor/Ivacaftor therapy had negligible effects on the CF gut microbiome. Conversely,
when we investigated the impact of extended Elexacaftor/Tezacaftor/Ivacaftor therapy, we observed a shift in the CF
gut microbiota towards compositions in healthy controls. However, significant differences persisted between CF and
healthy control microbiome characteristics. We posit that respiratory antibiotics likely hinder CF gut microbiota shifting
to a healthy state.
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S7.3 Lessons from the gut-lung axis in the CFTR modulator era

Laurence Delhaes, Florian Lussac-Sorton, Sébastien Imbert, Raphael Enaud

Inserm U1045 & Bordeaux CHU, Bordeaux, FRANCE

The advent of CFTR modulators represents a turning point in the history of cystic fibrosis management, changing 
profoundly the disease's clinical course by improving mucosal hydration. CFTR modulators are known to improve 
chloride channel function, consequently modifying microbiome of the lungs and the gut. While the gut-lung axis is 
established in other settings, little is known about its role following modulator therapy, particularly in the 2-11 age 
group. Therefore, assessing bacterial and fungal microbiome changes in the airways and digestive tracts is of great 
interest to better understand the mechanisms and to predict disease evolution.

The bacterial and fungal dysbiosis have been well documented in cystic fibrosis patients; yet the impact of CFTR 
modulators on microbial communities especially regarding the gut-lung axis has been partially deciphered to date. 
Recently, we investigated the effects of lumacaftor-ivacaftor on the bacterial and fungal microbiome of the gut-lung axis 
in a national multicenter pediatric study. Notably, two lung microbiota response profiles emerged: "responders" showed 
increased lung bacterial diversity and reduced inflammation, whereas "non-responders" exhibited minimal changes. Gut 
and lung microbiome composition at baseline predicted these distinct trajectories with 81% accuracy, using random 
forest model. Microbial interactions within the gut-lung axis peaked at 3 months post-initiation; same approaches are 
ongoing in the national cohort treated with elexacaftor-tezacaftor-ivacaftor ("Kaf-Biota" project). These data along with 
published ones will be reviewed and discussed in a gut-lung axis perspective, in order to decipher the gut-lung axis 
involvement in cystic fibrosis pathophysiology and its evolution in the era of novel modulators therapies.
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S7.4 The gut’s role in pulmonary and extrapulmonary manifestation of Cystic Fibrosis

C. Cigana1, G. Delmonte1, A. Facoetti2, L. Veschetti1, F. Gianferro1, A. Neri1, R. Fiorotto3, A. Livraghi-Butrico4, L. Massimino2, F.
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S7.5 Gut microbiota-metabolome relationships across pwCF taking highly effective CFTR modulators: 

Preliminary findings from the GRAMPUS-CF study

R. Marsh1, W. Cheung1, D. Arends1, D. Sills2,3, D.W Rivett4, A.R Smyth2,3,5, C. van der Gast
1Northumbria University, Department of Applied Sciences, Newcastle upon Tyne, United Kingdom, 2University of Nottingham, 

Academic Unit of Lifespan & Population Health, School of Medicine, Nottingham, United Kingdom, 3NIHR Nottingham Biomedical 
Research Centre, Nottingham, United Kingdom, 4Manchester Metropolitan University, Department of Natural Sciences, Manchester, 

United Kingdom, 5Queen's University Belfast, School of Medicine, Dentistry and Biomedical Sciences, Belfast, United Kingdom
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S7.6 Modeling a Triple Culture Airway-on-a-Chip for Inflammation Studies in Cystic Fibrosis

Y. Man1,2, A. Jiang1,2, A. Stejskalová1, H. Bai3, G. Di Bonaventura4, M. Romano4, D. Ingber1,2,5, R. Plebani4

1Wyss Institute for Biologically Inspired Engineering - Harvard University, Boston, United States, 2Boston Children’s Hospital - Harvard 
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29 March — 14:15–16:00

Symposium 08 - Gene editing and delivery
S8.1 Systemic in utero gene editing as a treatment for cystic fibrosis

Adele S. Ricciardi, Christina Barone, Rachael Putman, Elias Quijano, Anisha Gupta, Richard Nguyen, Hanna Mandl, Alexandra
Piotrowski-Daspit, Francesc Lopez-Giraldez, Valerie Luks, Mollie R. Freedman-Weiss, James Farrelly, Samantha Ahle, Peter M.

Glazer, W. Mark Saltzman, David H. Stitelman, Marie E. Egan

Yale University, New Haven, CT, USA

Cystic fibrosis (CF), a monogenic disease resulting from mutations in the cystic fibrosis transmembrane conductance
regulator (CFTR) gene, affects multiple organs, including the respiratory, gastrointestinal, and reproductive systems.
Irreversible pathology in these tissues is often already present at the time of birth, suggesting that a true curative
therapy would require intervention during fetal development. Treating patients with CF early is crucial for preventing or
delaying irreversible organ damage. We tested if triplex forming peptide nucleic acids (PNAs) encapsulated in polymeric
nanoparticles and delivered systemically in utero could result in multiorgan mutation correction in a CF mouse model.

First, we evaluated the cellular tropism of polymeric nanoparticle (NP) administration to the mid-gestation murine fetal
lung using two delivery approaches: intravenous (i.e., systemic), via vitelline vein injection, and direct instillation into the
amniotic fluid of dye loaded nanoparticles. Systemic delivery resulted in more robust NP accumulation in the fetal lung,
including in pulmonary epithelial cells. Subsequently, we investigated if systemic NP delivery would result in higher
levels of gene editing in the fetal lung when compared to intra-amniotic delivery in a GFP reporter model. In these
experiments, gene editing is achieved via delivery of triplex forming peptic nucleic acids (PNAs) and donor DNA
encapsulated in polymeric nanoparticles.

Next, we examined if in utero treatment with NPs containing a PNA/donor DNA pair designed to correct the most
common disease-causing CFTR mutation (F508del) results in gene correction in multiple tissue types affected by CF
(lung, pancreas, gut) in a CF mouse model.

We found that in utero editing was associated with sustained postnatal CFTR activity in both respiratory and
gastrointestinal tissue, without detection of off-target mutations in partially homologous loci. Importantly, we find that the
sustained CFTR activity associated with gene correction was present well into adulthood of the mouse, after a single
fetal treatment. This work suggests that systemic in utero gene editing may represent a viable strategy for treating
monogenic diseases before birth that impact multiple tissue types.
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S8.2 Artificial intelligence-guided design of lipid nanoparticles for cystic fibrosis gene therapy

Jacob Witten1, Idris Raji1, Rajith S Manan1, Emily Beyer1, Sandra Bartlett1, Yinghua Tang2, Mehrnoosh Ebadi2, Junying Lei2, Dien
Nguyen1, Favour Oladimeji1, Allen Yujie Jiang1, Elise MacDonald1, Yizong Hu1, Haseeb Mughal1, Ava Self1, Evan Collins1, Ziying

Yan2, John F Engelhardt2, Robert Langer1, Daniel G Anderson1

1Massachusetts Institute of Technology, Massachusetts, USA, 2University of Iowa, Iowa, USA

Ionizable lipids are a major component of lipid nanoparticles (LNPs), a leading nonviral messenger RNA (mRNA)
delivery technology. Here, we introduce Lipid Optimization using Neural networks (LiON), a deep-learning strategy for
ionizable lipid design. To train LiON, we created a dataset of >9,000 lipid nanoparticle activity measurements and fed
this data to a directed message-passing neural network for prediction of nucleic acid delivery with diverse lipid
structures. Lipid optimization using LiON successfully predicted RNA delivery for both in vitro and in vivo held-out test
sets and extrapolated to structures divergent from the training set. We next evaluated 1.6 million lipids in silico and
identified two structures, FO-32 and FO-35, with state-of-the-art local mRNA delivery to the mouse muscle and nasal
mucosa. FO-32 also matched the state of the art for nebulized mRNA delivery to the mouse lung, and both FO-32 and
FO-35 efficiently delivered mRNA to ferret lungs, representing the first published example of mRNA delivery to ferret
conducting airways. Overall, this work shows the usefulness of deep learning for improving nanoparticle delivery and
introduces LNPs with promising activity for cystic fibrosis treatment.
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S8.3 Development of mRNA and ribonucleoprotein delivery tools for lung targeted gene therapy in cystic
fibrosis

G. Maule1, S. Saxena2, A.Collliva2, S. Vodret2, J. Parot3, A. Molska4, E. Gurrieri1, M. Stancampiano1, D. Guidone5, A. Borrelli5, S.E.
Borgos3, L. J. V. Galietta5, S.Hak3, S. Zacchigna2, F. Zerbini1, A. Cereseto1

1Department CIBIO, University of Trento, Trento, Italy, 2International Centre for Genetic Engineering and Biotechnology,
Cardiovascular Biology Laboratory, Trieste, Italy, 3SINTEF, Department of Biotechnology and Nanomedicine, Trondheim, Norway, 4

SINTEF, Trondheim, Norway, 5Telethon Institute of Genetics and Medicine, TIGEM, 80078 Pozzuoli, Italy

Genome editing technologies hold great potentials for the treatment of cystic fibrosis (CF). However, current delivery
methods remain inefficient, posing a major barrier to their clinical translation.

The GenDel-CF project aims to develop in vivo delivery tools to transfer 1) mRNA and 2) ribonucleoprotein (RNP)
expressing CRISPR-Cas9.

For the first goal our consortium aims to develop novel lipid nanoparticle (LNP) formulations. We recently developed a
specific lipid formulation (LNP) which showed efficient mRNA delivery via intra tracheal (IT) injection. The LNP were
tested by encapsulating Cre-mRNA and delivered to CRE-lox reporter mice. We obtained high levels of Cre-mediated
recombination resulting in mGFP expression throughout the lung parenchyma upon both administration routes. IT
administration resulted nearly 80% of GFP-positive in secretory cells, 48% in epithelial cells from the airways and
submucosal glands, and 75% in bronchial epithelial and alveolar type 1 cells. This pointed to IT delivery as the best
delivery route for targeting epithelial cells critical for CF therapy.

For the second aim, consisting in CRISPR-Cas delivery as RNP we focused on engineered vesicles as promising
delivery systems for genome editing. We exploited base editors as editing systems, specifically ABE8e-SpCas9, due to
their proven efficiency in precisely and effectively repairing CFTR mutations. The GE-vesicles were produced using
membrane anchoring motifs to capture maximal amounts of ABE8e-SpCas9 and sgRNA. Particles were characterized
for size, particle number and editor content showing overall homogenous size in the range of 100-150 nm and efficient
encapsulation of the ABE8e-SpCas9 resulting in up to 60% of base conversion.

In conclusion, our LNP formulation and GE-vesicles lay the foundation for editing tools delivery to repair CF mutations.
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S8.4 Journey to the Centre of the Airway: tackling cystic fibrosis with cell-penetrating VP22-ABEs
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S8.5 Development of a novel Adenine Base Editor with temporospatial control of the editing
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S8.6 Precise correction of challenging mutations causing cystic fibrosis through transient delivery of the prime 

editing machinery
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R. Gijsbers1, M. Carlon2

1KU Leuven, ADVANTAGE: Advanced Disease Modelling, Targeted Drug Discovery and Gene Therapy, Leuven, Belgium, 2KU 
Leuven, Department of Chronic Diseases and Metabolism, Leuven, Belgium, 3KU Leuven, Department of Development and 

Regeneration, Leuven, Belgium

70



71
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Closing Keynote Lecture
Advancing therapies for cystic fibrosis in an evolving global landscape

Deepika Polineni

Washington University in St. Louis (St. Louis, MO, USA)

Cystic fibrosis (CF) is a multiracial and multiethnic genetic disease with significant morbidity and mortality around the
globe. While the rise of CFTR modulator therapies has significantly altered the mainstay of CF treatment and projected
survival paradigms, still many people with CF continue to wait for diagnostic, therapeutic, and scientific advances to
support their health. The changing face of CF is characterized by an evolving demographic and molecular
epidemiologic characterization. This remains essential to ensure people with CF receive timely diagnosis and
development of CFTR focused treatment strategies that address the diversity of CFTR pathogenic variants. Current
efforts around the globe toward clinical recognition and characterization of CF continue to shed light on the
heterogeneous needs of the CF population. Importantly, there is an increasing number of clinical trials aimed toward
treating people with CF who have CFTR variants that are not responsive to CFTR modulators. However, there are
distinct challenges for developing these therapies ranging from addressing fundamental barriers in targeting nucleic
acid-based therapies in the CF lung to studying a smaller number of people with CF in these trials, when compared with
traditional CF small molecule drug trials. Emerging strategies are informed by clinical trials with an expanding lens on
the applications of CFTR modulator therapies, as well as initiatives to address a growing pipeline of nucleic-acid based
therapeutic approaches aimed for the smaller population of people with CF who have non-responsive variants for CFTR
modulator therapy. This lecture aims to address an evolving landscape of CF highlighting advances, needs, and next
directives in bringing novel therapies forward to people with CF.
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cystic fibrosis patients with rare c.1545_1546delTA pathogenic variant
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Specific stages of iPSC to airway basal cell differentiation exhibit variable organoid swelling in response to

CFTR modulators in a cystic fibrosis rare mutation model
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Antisense oligonucleotide amenability of splicing and nonsense mutations in cystic fibrosis
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Novel RNA binding proteins regulate the levels of PTC-containing CFTR mRNA
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Optimization of blocking oligonucleotides as therapies to correct consequences of deep intronic mutations
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inhibition
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Novel readthrough compounds for the treatment of cystic fibrosis patients with nonsense mutations
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Inflammatory stimuli enhance pharmacological rescue of CFTR nonsense mutations
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patients with nonsense mutations
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CFTR stabilizers as therapeutic tools in cystic fibrosis
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Partial inhibition of proteins in distinct structural regions of the ribosome confer differential rescue of N-

versus C-terminal CFTR nonsense variants
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Investigating the therapeutic effects of K+ channel modulators on mucus and airway surface liquid in cystic

fibrosis

O. Hamed1,2, Z. Chen2, D.C.H. Benton2, V. Dua1, G.W. Moss
1University College London, Department of Chemical Engineering, London, United Kingdom, 2University College London, Department 

of Neuroscience, Physiology and Pharmacology, London, United Kingdom

88



P17
An Investigation of The Importance of pH in Controlling Mucin Rheology
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The apical mucus layer alters the pharmacological properties of the airway epithelium
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and phage therapy application

M. Cafora1, F. Forti2, V. Capurro3, F. Harrison4, F. Briani2, A. Pistocchi1

1University of Milan, Department of Medical Biotechnology and Translational Medicine, Milan, Italy, 2University of Milan, Department of 
Biosciences, Milan, Italy, 3IRCCS Istituto Giannina Gaslini, UOC Genetica Medica, Milan, Italy, 4University of Warwick, School of Life 

Sciences, Coventry, United Kingdom

91



P20
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