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1. Goals

The ECFS Basic Science WG (BSWG) was created in October 2014 with the following goals:

1)

2)

3)

4)

5)

6)

7)

Widening the number of European scientists doing fundamental research on those
areas of CF as ECFS members, in particular to attract, train and maintain younger
investigators in the CF field;

Disseminating recommendations for best reagents (e.g. cell lines, compounds,
antibodies, etc) on ECFS website and promoting best practice procedures;

Developing a network (jointly with ECFS-CTN and Registry) for the creation of
biobanks of CF patients’ materials across Europe for the generation (e.g., primary
cultures of epithelial cells, intestinal organoids, etc) and distribution of resources for
CF research;

Producing consensus guidelines for standardization of research-derived laboratory
techniques that can be applied to the clinic (e.g., novel biomarkers to be used in CF
diagnosis or as "surrogate endpoints" for clinical trials, etc.)

Prioritizing topics related to emergent needs in the field so as to create "task forces"
(e.g., on CFTR structure, animal models, high-throughput screens, etc.);

Promoting excellence in CF research by fostering European-scale research to avoid
effort duplication at national level and fragmentation and to achieve competitiveness
for EU consortia

Liaising with basic scientists in other societies and patients association to maximize
and optimize efforts)

2. Activities

2.1. Third Meeting of the BSWG

The BSWG organized its 3" meeting which took place on 30 March as a Satellite meeting

during the ECFS Basic Science Conference in Albufeira (Algarve), Portugal, 29 March — 1 April

2017. The purpose of this 3" meeting was to discuss the contribution of the BSWG to the

ECFS "Task Force on Personalised Medicine for CF". The following topics were proposed to be

discussed by the participants:



How can Basic science help Personalised Medicine?
1. Validation/ optimization of novel biomarkers
2. Assays for improved endpoints to evaluate novel drugs: cilia beating, ASL height,
patch-clamp for nasal cells
a. Find the hub labs which can do this in different countries as a service
3. Drugdiscovery in academia: alternative channels

The 3™ meeting of the ECFS BSWG, counted with 140 participants (see list in Annex 1). These
split into 3 discussion subgroups (for topics 1-3) which nominated a ‘rapporteur’ per group,
then discussed for 90 min and finally presented the conclusions (10 min each) focussed on
each topic as follows.

1. Validation and optimization of novel biomarkers Assays for improved endpoints for
preclinical evaluation of novel drugs (Discussion leader Rapporteur — Kris de Boeck, BE)
At the 2016 meeting, it was concluded that organoids and nasal cells are the most promising
biomarker for ex vivo assessment of CFTR function for use towards personalized medicine.
When asked whether in 2017 other biomarkers should be added to this list, the group
decided negative, although only one member felt strongly that intestinal current
measurements (ICM) should be added on to the organoid measurement. However, since
reproducibility of ICM, technique to use and standard operating procedure (SOP) have not
yet been fully harmonized, it was decided not to add it. Hence, we focused the discussion on
validation and optimization of organoids and nasal cells as biomarkers of CFTR function.

To discuss biomarker validation, we use the methodology of previous work in the ECFS-CTN
standardization group [1,2].

e Reliability: accuracy of the measurement: intra-test variability and between lab
reproducibility; fluctuation over time (inherent variability without an intervention)
o Validity
o Concurrent Validity- correlation with the gold standard (if that exists)
o Convergent Validity- correlation with other tests that measure the same
parameter
o Discriminative Validity- does the biomarker differentiate between groups
who differ in function
o Predictive Validity- can this biomarker predict outcome or prognosis
e Responsiveness: how does the biomarker change when CFTR function improves

INTESTINAL ORGANOIDS

Reliability/reproducibility to do’s/ to list and publish
In the context of personalized medicine, intra-patient repeatability is much more important
than interpatient differences in measurements

e Intra-test variability is known and small (standard error of current readouts is small)
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Resample biopsies from the same patient and repeat measurements (Beekman has

(limited?) data on this;

Frozen aliquots of same sample show consistency over new thaws- good responders

stay good responders, etc. (Beekman data);

Fully standardize technique among labs: reliability across labs to be proven;

Set quality criteria for organoids at start of test;

Include internal controls (reference organoids) in each test (positive and negative);

Use the same drug concentrations across patients (drawback to consider: potency of

potentiators differs for different CFTR mutations e.g. S1251N more responsive than

G551D);

Use identical forskolin concentration (at present opt to use several concentrations

across the entire range, until known which is optimal);

Agree on best assay read-out: % swelling over baseline at 60 min at one forskolin (Fsk)

concentration, AUC of swelling at different Fsk concentrations; initial rate of swelling
- How to find a solution to relate back to % WT function? there is a maximum

swelling potential for a given organoid and this is influenced by the organoid
volume at baseline

A strategy can be: first identify residual function for a given patient; then choose Fsk

concentration to be used.

Can use of indomethacin at baseline offer a benefit to ‘normalize’ baseline with no

endogenous cAMP and thus have no difference in pre-swelling condition?

Validity

No data for concurrent validity since there is no gold standard for CFTR function
Convergent validity: correlation of read-out at baseline with sweat chloride
concentration, NPD read-out, ICM read-out; is this important in the context of
personalized medicine?

Discriminate validity; how does baseline read-out differ between patients with

known differences in baseline CFTR function: PS versus PI, patients with residual CFTR
function; is this important in the context of personalized medicine?

Predictive validity and responsiveness (these topics were discussed together)

More data are needed so as to establish correlations on organoid swelling response
to CFTR modulators ex vivo and in vivo drug benefit

- correlation with improvement in sweat chloride concentration (preference for
this correlation because sweat chloride can be measured in all age groups;
caveat when drug has no bioavailability in sweat gland)

- correlation with improvement in FEV, in vivo (main target organ but cannot
be assessed below age 6 years or when FEV1 is normal at baseline; it may be
possible to use LCl in young children or in mild disease, but this is not
available everywhere;



to build on database of Beekman;

how to solve/improve the problem of variability in FEV,, sweat chloride (mean
several measurements?); and especially NPD values - improve readout [3];
and increase sample area [4].

Is there a linear relation between swelling response and in vivo benefit or is there a

threshold of response that should be used?
If a threshold is used, it is advised not to set the bar for the threshold too high (e.g.
reaching mean Orkambi threshold is sufficient)

Positive examples of predictiveness in context of personalized medicine:

G1249R patient organoid has strong response and patient is getting good
improvement in sweat chloride, in lung function, in NPD

Negative examples of predictiveness in context of personalized medicine:
G970R patient organoids show no response, and also no response in sweat
chloride, lung function (hence superior to FRT cells)

Main advantages of organoids:

Can be biobanked and used indefinitely

Good correlation with in vivo benefit so far in the context of personalized medicine,

plus overall in vivo benefit in clinical trials

Main drawbacks of organoids:
Difficult to relate read out to %WT function

Uncertainty of linearity of the assay

NASAL CELLS

It is unknown what is the best dynamic range for the assay

3D organoids are analysed by 2D readout only

Reliability
Need to generate more data for this technique:

-Standardize how nasal brushings are done (TDN protocol is available):

Use xylocaine to limit pain for the subject;
Obtain at least 250,000 cells for successful culturing;

Standardize reprogramming of human nasal epithelial (HNE) cells:

Quality control for nasal cell cultures: check tight junctions, tubulin, %
differentiated cells; transepithelial resistance (TEER) of at least 600 Q;
Standardize how to grow HNE cells on filters;

Fully define the test read out: I, measurement and response to Fsk and other
compounds such as VX-770; followed by change in response in presence of
Inh17; or a mixture of inhibitors.

Reliability of nasal cell biomarker to do’s/report:

Sample the same patient at different time points;



- Measure same patient response at different cell passages.

Main advantages of nasal cells:
e Respiratory tissue;
e Bronchial and nasal epithelium seems to behave similarly, at least in terms of nasal
PD [5], but no comparative studies between HNEs and HBEs and they may have a
different range of response;
e Nasal cell Ic response is more or less linear (vs organoids);
e Can be frozen and stored to some extent.

Main disadvantages of nasal cells:

e No examples in context of personalized medicine yet;
e Cannot be stored and reused indefinitely.

OPEN QUESTIONS:

e Patient acceptance of nasal brushings versus rectal biopsy;
e Concordance between nasal cell responses and organoid responses;
e Determine the dynamic range of CFTR activity in HNEs vs organoids.

2. Alternative channels and other complementary approaches to CFTR mutation-specific
modulators (Rapporteur — Marcus Mall)

Despite major breakthroughs in CFTR modulator therapies, their efficacy remains limited and
there is still a substantial portion of patients with CF genotypes that cannot be treated with
CFTR modulators yet (and possibly will never be). Therefore, alternative strategies aiming to
compensate or correct CFTR dysfunction remain important.

In this context, the discussion first focussed on the epithelial Na* channel (ENaC) and the
alternative CI" channels TMEM16A/Anoctamin 1 (ANO1) and SLC26A9 as alternative
therapeutic targets to counteract airway surface dehydration and acidification associated
with CFTR malfunction in the airways. The group felt that inhibition of ENaC, especially with
emerging long-acting inhibitors is a rationale and promising approach to improve airway
surface hydration and mucus clearance that is currently tested in early phase clinical trials.

Further, the Ca**-activated CI" channel TMEM16A/ ANO1 and the constitutively active CI°
channel SLC26A9 were discussed as promising candidates to bypass impaired anion
transport in the airways and potentially other organs affected by CF such as the Gl-tract and
the pancreas, especially since the identification of these channels at the molecular level has
opened new possibilities for the development of specific activator compounds. However, it
was also felt that a more in depth understanding of the role of these alternative Cl" channels
in health and disease, and the development of reagents such as cell models, as well as



sensitive and specific antibodies will be crucial for further exploration of these alternative CI°
channels as therapeutic targets in CF.

Second, the discussion focussed on gene editing and gene and cell replacement strategies
including emerging possibilities of patient- and mutation-specific ex vivo editing of mutant
CFTR in inducible pluripotent stem cells (iPS) using the CRISPR-Cas9 system, ex vivo
differentiation of corrected iPS cells into airway progenitor cells and transplantation into the
patient lung. However, despite tremendous progress in this area, there are still several
hurdles that have to be taken including issues around safe transplantation and efficient
engraftment of CFTR corrected iPS-derived cells in the lung. RNA-based strategies were
identified as another promising area opening opportunities for mutation-agnostic correction
of CFTR expression and function, as well as siRNA-mediated inhibition of therapeutic targets
such as ENaC. Overall, these gene and cell replacement approached were considered highly
promising, but also more long term compared to pharmacotherapy with respect to
translation into safe and efficacious therapies for patients with CF.

3. Assays for improved endpoints to evaluate novel drugs (Rapporteur — Jeff Beekman)

This sub-group discussed various endpoints related to the use of CFTR modulators, and their
efficacy in the context of individuals or groups. Most prominently, we considered the value
of biomarkers of CFTR function, being both in vitro or in vivo for such purposes, and their
relation to FEV1. It was also recognized that additional ‘disease’ biomarkers remain needed,
especially those focusing on inflammation and long tissue damage.

The classical surrogate endpoint FEV1 has important strong points that still need to be
established for most CFTR-biomarkers: commonly used for pulmonary diseases and many
treatments in group-based clinical trials, established surrogate-endpoint with relation to
pulmonary exacerbation and death. The most critical downside of this biomarker is the huge
variability, which makes this biomarker unsuited for individual assessment of CFTR
modulators.

Biomarkers of CFTR function on the other hand may hold the key to individually assess CFTR
modulators, despite variability in these biomarkers is also considerable. It was recognized
that the classical in vivo CFTR biomarker namely sweat chloride concentration (SCC) is
effective at the group level to report on CFTR modulator efficacy, but that individual
correlations between this biomarker and FEV1 remains limited or even absent. Potential
causes for this lack of correlation are likely technical variability in the measurement and the
impact on non-CFTR dependent variables on both SCC and FEV1. Individual readouts of
cultured cells in vitro are likely to complement these in vivo readouts, by enabling a
prospective analysis of CFTR modulators. In addition, these readouts can enable a more
precise measurement of CFTR function due to the ability to measure strictly CFTR function-
dependent readouts such as intestinal organoid swelling or electrophysiological readouts in
airway cells under controlled assay conditions. Electrophysiological readouts in airway cells
are the most direct readouts of CFTR function by measurement of anion transport across the



epithelium, whereas fluid secretion readouts are indirect measurement of CFTR function
that rely on the coupling of ion transport to fluid secretion.

For most of the CFTR biomarkers, relations with clinical disease and CFTR modulator
responses in vivo are lacking, and thus need further attention. Data from intestinal organoids
appear to support that the impact of modulators can be predicted for individuals using in
vitro cultured cells. Organoid swelling correlates with FEV1 improvement and in vivo SCC,
and has been used in prospective settings to identify responders to CFTR modulators (see
above). This assay may present a path forward to enable access to CFTR modulators beyond
their current label, but require more follow up (see below) and input from regulators.
Additional questions to focus on include:

1. What are the relations between short-term and long-term clinical improvements of
CFTR modulators, and how do these link to sweat chloride concentration?

2. What are the relations between in vitro readouts of CFTR function and short- and
long-term clinical improvements of CFTR modulators?

3. How do different in vitro readouts (e.g. in nasal cells or intestinal cells) compare?

2.2. BSWG Workshop

The BSWG organized a "Hands-on Workshop on Epithelial Systems: Physiology and
Pathophysiology", which took place at the Faculty of Sciences of the University of Lisboa
(FCUL), Portugal, between 18 — 22 July 2016 (see Programme in Annex 2).

This workshop aimed to elucidate researchers from the CF community on the theoretical
aspects of basic CF science, as well as provide practical training in the new techniques
underlying current and novel biomarkers based on CFTR activity and other molecular and
cell biology parameters.

The Workshop was initially open to 12 participants, but given that it received 32 applicants,
it was decided to accept 17 participants: Australia (1), Belgium (2), Brazil (1), Czech Republic
(1), France (2), Germany (4), Italy (4), Poland (1), and USA (1).

The Workshop counted with the support of National Patients Organizations from Belgium,
Germany, Italy and The Netherlands, in the form of travel grants for participants from the
respective countries.

Based on the very positive evaluations of the 2016 BSWG Workshop (see evaluation by
participants in Annex 3), a "2" Hands-On Workshop on Epithelial Systems: Physiology and
Pathophysiology" will be organized again at FCUL, Lisboa (Portugal) 24 — 28 July 2017.
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Annex 1 - List of Participants at the 3 BSWG meeting (30 March 2016)

The 3" meeting of the ECFS BSWG, counted with 140 participants, most of which are full
BSWG members (ECFS/BSWG membership to be confirmed by email)

Group 1 - Validation & optimization of novel biomarkers assays - Kris De Boeck (22+ K DeBoeck)
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Eric Ertel Actelion Pharmaceuticals Ltd. Allschwil Switzerland |eric.ertel@actelion.com

\eronica Felicio Faculty of Sciences, University of Lisbon |Lisboa Portugal vmfelicio@fe.ul.pt

Jacky Jacquot University Reims, France Reims France jacky.jacquot@inserm.fr

Ryan Kelsey Ulster University Londonderr{United Kingdkelsey-r@email.ulster.ac.uk
Philippe Le Rouzic Sorbonne University Paris France philippe.le-rouzic@inserm.fr
Camilla Margaroli Emory University Atlanta United Statgcmarga2@emory.edu

Ana Matos INSA - Instituto Nacional de Saude DoutdLisbon Portugal ana-matos@campus.ul.pt

John Miller Proteostasis Therapeutics, Inc. Cambridge |United Statdjohn.miller@proteostasis.com
Guy Moss ucL London United Kingdg.moss@ucl.ac.uk

Sabrina Noel Université catholique de Louvain Brussels Belgium sabrina.noel@uclouvain.be

Sara Patruno University G. D'Annunzio of Chieti-Pescal Chieti Italy sarapatruno@gmail.com

Verena Rickert-Zacharias TLRC Heidelberg Heidelberg |Germany |verena.rickert@embl.de

Isabelle Sermet-Gaudelus INSERM U 1151 Paris France isabelle.sermet@nck.aphp.fr
Ashvani Singh Abbvie, Inc. North ChicajUnited Statgashvani.singh@abbvie.com
Wolfgang Strohmaier \Vienna Austria w.strohmaier@scipharm.eu
Anastasia Tchoukaev Inserm Paris France anastasia.tchoukaev@inserm.fr
Katherine Tuggle Cystic Fibrosis Foundation Bethesda |United Statgktuggle@cff.org

Group 2- Assays for improved endpoints — Jeffrey Beekman (50+ Jeffrey Beekman)

Daniel Bachiller CSIC Esporles Spain d.b@csic.es

Catarina Baptista BialS! Lisbon Portugal cgbaptista@fc.ul.pt

Orsolya Berczeli University of Szeged Szeged Hungary o.berczeli@gmail.com

Fabio Bertozzi Fondazione Istituto Italiano di TecnologijGenoa Italy fabio.bertozzi@iit.it
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Robert Bridges Chicago Medical School North ChicajUnited Statdbob.bridges@rosalindfranklin.edu
Marianne Carlon KU Leuven Leuven Belgium marianne.carlon@med kuleuven.be
Lisa Douglas Queen's University Belfast Belfast United Kingdldouglas09@qub.ac.uk

Danijela Dukovski Proteostasis Therapeutics, Inc. Cambridge |United Statqdanijela.dukovski@ proteostasis.com
Carlos M Farinha Faculty of Sciences, University of lisboa |Lisboa Portugal cmfarinha@fe.ul.pt

John Gatfield tel Phar ticals Ltd lischwil Switzerland |john.gatfield @actelion.com
Martina Gentzsch University of North Carolina Chapel Hill |United Statgmartina_gentzsch@med.unc.edu
Kim Goh Laboratory for Regenerative Medicine |Cambridge |United Kingdkjgdl@cam.ac.uk

Sylvia Hafkemeyer Mukoviszidose e.V. / Mukoviszidose Ins§Bonn Germany |shafkemeyer@muko.info
Tzyh-Chang Hwang University of Missouri Columbia |United Statd hwangt@health, missouri.edu
Susana Igreja Bials| lishon Portugal scigreja@fc.ul.pt

Walailak Jantarajit University of Bristol Bristol United Kingdwj16032@bristol.ac.uk

Dawood Khan Ulster University Londonderr{United Kingdkhan-d3@email.ulster.ac.uk
Emily Langron University College London London United Kingdemily.langron. 12@ucl.ac.uk
Miquéias Lopes Pacheco University of Lisbon Lisbon Portugal  |mlopes0811@gmail.com

Jozsef Maleth University of Szeged Szeged Hungary jozsefmalethl@gmail.com

Paulo Matos Faculty of Sciences, University of Lisbon |Lisbon Portugal phmatos@fc.ul.pt

Jessica Maye Queen's University Belfast Belfast United Kingdjmaye01@qub.ac.uk

Rebecca McElroy QuUB Belfast United Kingdrebeccamcelroy54@gmail.com
Paola Melotti Azienda Ospedaliera Universitaria IntegdVerona Italy paola.melotti@ospedaleuniverona.it
Sara Musch Galapagos nv Mechelen |Belgium Sara.Musch@glpg.com

Manuel Nietert Universitaetsmedizin Goettingen Goettingen [Germany  |manuel.nietert@med.uni-goettingen.de
Ines Pankonien University of Lisboa, Faculty of Sciences fLisbon Portugal ipankonien@fc.ul.pt

Maikel Peppelenbosch Erasmus MC Rotterdam |Netherlands{m.peppelenbosch@erasmusme.nl
Iwona Pranke Universite Paris Descartes / INSERM U1]Paris France iwona.pranke@inserm.fr

Stella Prins University College Londonn London United Kinggstella.prins.15@ucl.ac.uk
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Yair Reisner Weizmann Institute of Science Rehovot Israel yair.reisner @weizmann.ac.il
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Philip Rye AlgiPharma AS Sandvika Norway phil.rye@algipharma.com
Bettina Schock Queen's University Belfast Belfast United Kingqb.schock@qub.ac.uk

Bob Scholte Erasmus University Rotterdam |Netherlands|b.scholte@erasmusmc.nl

Ayca Seyhan Agircan Heidelberg University Heidelberg |Germany |ayca.seyhanagircan@med.uni-heidelberg.de
Iris Silva Universidade de Lisboa - Faculdade de C|Lisboa Portugal iasilva@fe.ul.pt

William Skach Cystic Fibrosis Foundation Bethesda |United Statdwskach@cff.org

Federico Sorana Fondazione Istituto Italiano di TecnologijGenova Italy federico.sorana@iit.it

Lucy Sykes Neem Biotech (Abertillery |United Kingdlsykes@neembiotech.com

Dora Szarka University of Szeged Szeged Hungary holvolt92@gmail.com

Patrick Thibodeau University of Pittsburgh Pittsburgh |United Statgthibodea@pitt.edu

Philip Thomas UT Southwestern Medical Center Dallas United Statdphilip. thomas@utsouthwestern.edu
Viktoria Venglovecz University of Szeged Szeged Hungary gl z.viktorla@med.u-szeged.hu
Paola Vergani University College London London United Kingdp.vergani@ucl.ac.uk

Dragana Vidovic Utrecht University Utrecht The Netherl{d.vidovic@uu.nl




Group 3- Novel therapeutic approaches - Marcus Mall (65+ Marcus Mall)

First name Last name Institution |City Country E-mail
Majid Al Salmani The University of Bristal Bristol United Kingdm.alsalmani@bristol.ac.uk
Janet Allen Cystic Fibrosis Trust London United Kingdjanet.allen@cysticfibrosis.org.uk
Massimo Aureli University of Milano Segrate Italy massimo.aureli@unimi.it
Afroditi Avgerinou GOS Institute of Child Health, University|London United Kingdafroditi.avgerinou@ucl.ac.uk
Anita Balazs Heidelberg University Heidelberg |Germany |anita.balazs@med.uni-heidelberg.de
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Sandra Christochowitz Translational Lung Research Center (TLR|Heidelberg |Germany |Sandra.Christochowitz@med.uni-heidelberg.de
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Patrick Harrison ucc Cork Ireland p.harrison@ucc.ie
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Péter Hegyi University of Pécs Pécs Hungary hegyi2009@gmail.com
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Hongyu Li University of Bristol Bristol United Kingqh.li@bristol.ac.uk
Nicoletta Loberto University of Milano Segrate, Mil{ltaly nicoletta.loberto@unimi.it
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Magali Taulan INSERM MONTPELLIER Meontpellier |France magali.taulan@inserm.fr
Michael Torres UT-Southwestern Medical Center Irving United Statgmichael.torres@utsouthwestern.edu
Emese Toth University of Szeged Szeged Hungary tothemesem@gmail.com
Marcel van Willigen Utrecht University Utrecht Netherlands|M.vanwilligen@uu.n|
Jessica Varilh INSERM Montpellier Montpellier |France jessica.varilh@inserm.fr
Genesis Vega Centro de estudios Cientificos Valdivia Chile gvega@cecs.cl
Frederic Velard Universite de Reims Champagne-Ardenr{Reims CedejFrance frederic.velard@univ-reims.fr
Anders Westad
Maximillian Woodall St. George's University London London United Kingdp1607570@sgul.ac.uk
Han-| Yeh Department of Medical Pharmacology &Columbia  |United Statghyc3c@ mail.missouri.edu
Jiunn-Tyng Yeh University of Missouri Columbia |United Statgtyng1122@gmail.com
Yingchun Yu University of Missouri-Columbia Columbia |United Statdyingchun.ycyu@gmail.com
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Annex 2 — Programme of the "Hands-on Workshop on Epithelial Systems: Physiology and

Pathophysiology"

Time Monday (18 Jul) Tuesday (19 Jul) Wednesday (20 Jul) Thursday (21 Jul) Friday (22 Jul) Time
2.309.00 _Course Introduction |
9,009.30 9.00-9.30
D100 Lecture LC Lecture 04 RT Lecture 06 KK Lecture 08 MH Lecture 10 KK MG 5301000
10.00-10.30 Coffee Break Coffee Break Coffee Break Coffee Break Coffee Break 10.00-10.30
03905 Lecture 02 PM Lecture 05 J8 Lecture 07 KK Lecture 09 MG Lecture KK MG L
11.00-11.30 11.00-11.30
11.30-12,00 Coffee Break Coffee Break Coffee Break Coffee Break Coffee Break 11.30-12.00
12,00-12.30 1 arch ! I 12,00-12.30
12.30-13,00 tectire O3 MDA i 12.30-13.00
13.00-13.30 13,00-13.30
TETErET] Lunch Break Lunch Break Lunch Break Lunch Break Lunch Break TETEIT
14.00-14,30 [Tab 01.1 - Nasal Cells — - Lab 05 - Swelling ;::.:’(c :)":B N’\ 14,00-14,30
4,30-15.¢ - 4,30
14,30-15.00 (C8) LC VF mmuno (C8) Assay (C8) JB NA Tutorial 01 JB HB NA| 14.30-15.00
15.00-15.30 Lab 01.2 -ASL (cz) RT or or 15,00-15.30
15.30-16.00 : A Lab 06 - Ussing 15.30-1600
16.00-16.30 Coffee Break Lab 03 - Diff/ Reg (C8) 1P Lab 06 - Ussing Chamber (C8) MH Coffee Break 16.00-16.30
16.30-17,00 Tab 02 - Organoids (C8)| Chamber (C8) KK MR 16,30-17.00
17.00-17.30 NA JB Coffee Break Coffee Break Coffee Break Tutorial 02 MH KK 17.00-17.30
17.30-18.00 Wieet the Expert (CB) - [Mieet the Expert (C8) | [Meet the Expert MR 17.30-18.00
18.00-18.30 MDA, PM Meet the E‘r:n (C8) =R, KK MG 18.00-18.30
18.30-19.00 18.30-19.00
19.00-19.30 19.00-19.30
19.30-20.00 Course Dinner. 19.30-20.00
. . time per
Professor Class Title Type Day Time .
session
Cell Culture of Epithelial Cell
Luka Clarke Lecture 01 Lines, Primary Cultures & Lecture & Tutorial 18th 09:00 1h
QOrganoids
LaboL1 Culture of Primary Human 126 18th 14:00 t0 18:30 1h(lhx4
Nasal Cells groups)
Polari IIs: Specif
Paulo Matos Lecture 02 olarized Cells: Specific Lecture 18th 10:30 1h
Characteristics and Pathways
Meet the Expert 18th 14:00 to 18:30 th(thxa
groups)
Margarida Lecture 03 Cv.sllc If:hrc!sus: a Disease of Lecture 18th 12:00 1h
Amaral Epithelial Tissues
h{lh
Meet the Expert 18th 14:00 to 18:30 ih(inx4
RBroups)
Rob Tarran lab01.2 ASL Microscopy Microscope Lab 18th 14:00 to 18:30 h(thxs
Measurements groups)
Lecture 04 Physiology of Airway Surface | e 19th 09:00 1h
Liquid
Research Seminar 01 Effectof Tobacco Smoke on - o prar 19th 12:00 1h
the Airways
Meet the Expert 19th 14:00 to 18:30 1h:15m (1h:15m
x 3 groups)
Culture of Murine Intestinal 1h(lhx4
Jeff Beekman Lab 02 uiture of hurine Intestin 18th 14:00 t0 18:30 (thx
QOrganoids & Cryocuts groups)
Model 5
Lecture 05 noids as ModelSYSIems | ecture 19th 10:30
to Epithelia
1h:15m (1h:1
Meet the Expert 19th 14:00 to 18:30 Sm (1h:15m
% 3 groups)
Research Seminar 02 TBA Seminar 20th 12:00
Lab 05 Qrganoids Swelling Assay Lab 20th 14:00 to 17:00 3h
Lab 05 Organoids Swelling Assay Lab 21st 14:00 to 17:00 3h
Analysis of O id 2h(2hx2
Tutorial 01 navysts of Organalds Tutorial 22nd 14:00 10 18:30 2hx
Swelling Assay Data groups)
Rainer Schreiber  Lecture 06 Ph.yslcllogy of the Alnway Lecture 20th 09:00 1h
Epithelial Cells
Lecture 07 Physiology of the Intestinal ., o 20th 10:30 1h
Epithelial Cells
Ussing Chamber Analysis of
Lab 06 Murine Native Tissues and Lab 20th 14:00 to 17:00 3h
Polarized Epithelial Cells
Meet the Expert 20th 17:30 to 18:30 1h
Research Seminar 03 TBA Seminar 21st 12:00 1h
Electrophysiclogy techniques:
Lecture 10 from tissues to cells and Lecture 22nd 9:00t0 11:30 2h{1lhx2)
single-channel
lysis of Ussing Ch.
Tutorial 02 Analysls of Ussing Chamber g o ial 22nd 14:00 to 18:30 iznxz
Data groups)
Functional Analysis of
Martin Hug Lecture 08 Cultured Epithelial Cells by Lecture 21st 09:00 1h
Ussing Chamber
Ussing Chamber Analysis of
Lab 06 Murine Native Tissues and Lab 21st 14:00 to 17:00 3h
Polarized Epithelial Cells
Analysis of U: Chamb 2h (2hx2
Tutorial 02 nalysts of HSsng EhamBEr Turorial 22nd 14:00 to 18:30 {2hx
Data groups)
Physiology of the Pancreatic
Michael Gray Lecture 09 and Sweat Gland Epithelial Lecture 21st 10:30 1h
Cells
Meet the Expert 21st 17:30to 18:30 1h
Electrophysiology techniques:
Lecture 10 from tissues to cells and Lecture 22nd 9:00to 11:30 2h (1hx2)
single-channel
Research Seminar 04 TBA Seminar 22nd 12:30 1h
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Annex 3 — Evaluation by participants of the "Hands-on Workshop on Epithelial Systems:

Physiology and Pathophysiology"

Information on the participants

For how long in the CF field
(in years)

=
-
I I I =] =

<1 13Y 35Y 57Y >7Y
POSITION
i} B I 5] B} B u} i} i ]
S > < S > S & o 3
S ¥ S po « 9 ¥ & \50 0,(« & v,\o
S & & & & & <& & ¥ oF ©
~ & O © S & <« 8 B & &
& & & \\/\Q k :” & ' &
Q S <F o & & N
& & g < < & ¥
< o & Lo <
¥ 2 N
&
HOW DID YOU HEAR ABOUT THE WORKSHOP?
DIVULGATION  OTHER - MY A COLLEAGUE ECFS WEBSITE/  PROF. DR. PROF. M.
FROM MY BOSS NEWSLETTER DOMINIK HARTL  AMARAL
INSTITUTE
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Organization of the programme

OVERALL
@
° | | I I
UNSASISFACTORY ADEQUATE GOOD VERY GOOD EXCELLENT
LABWORK
"
“ = I I
UNSASISFACTORY ADEQUATE GOooD VERY GOOD EXCELLENT
LECTURERS EXPERT MEETING
" =
“ - |
UNSASISFACTORY ADEQUATE G00D VERY GOOD  EXCELLENT
UNSASISFACTORY ADEQUATE GOOoD VERY GOOD EXCELLENT

Quality of the programme

LECTURERS

10

=3 o o

UNSATISFACTORY ADEQUATE GOOD VERY GOOD EXCELLENT

EXPERT MEETING

10

| e | .

NO ANSWER  UNSATISFACTORY ADEQUATE GOOD VERY GOOD EXCELLENT
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|
NO ANSWER

°

UNSASISFACTORY

o

UNSATISFACTORY

°

UNSATISFACTORY

Quality of the programme

o

UNSATISFACTORY

)

ADEQUATE

LABWORK

-

. I
ADEQUATE GOOD

OVERALL

GOOD

VERY GOOD

@

VERY GOOD

Quality of the Faculty

o

ADEQUATE

=)

ADEQUATE

LAB INSTR.

<

GOOD

LAB ASSIST

GOOD

14

VERY GOOD

VERY GOOD

-

EXCELLENT

)

EXCELLENT

EXCELLENT

EXCELLENT



o

UNSATISFACTORY

=)

UNSATISFACTORY

o

UNSATISFACTORY

o

UNSATISFACTORY

o

UNSATISFACTORY

Quality of the Faculty

OVERALL
ADEQUATE GOOD VERY GOOD
LECTURES

° -

ADEQUATE GOOD VERY GOOD

Quality of the facilities

OVERALL
ADEQUATE GOOD VERY GOOD
LABORATORY
ADEQUATE GOOD VERY GOOD
LECTURES
° -
ADEQUATE GOOD VERY GOOD

15

EXCELLENT

EXCELLENT

10

EXCELLENT

EXCELLENT

EXCELLENT



Quality of the secretariat

I et I I

NO ANSWER  UNSATISFACTORY ADEQUATE GOOD VERY GOOD EXCELLENT

Quality and adequacy of the catering (lunches)

(=] (=]

NO ANSWER  UNSATISFACTORY ADEQUATE GooD VERY GOOD EXCELLENT
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Duration of the Workshop

17

- - - -

RIGHT SHOULD BE LONGER SHOULD BE LONGER SHOULD BE LONGER SHOULD BE
1 DAY 2 DAYS 3 DAYS SHORTER 1 DAY

How did the Workshop fulfil your expectations?
(5-Maximum; 1 - Minimum)

3 a 5

1 2 DID KNOW WHAT TO EXPECT
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8

o

5

Would you recommend this Workshop to a colleague?
(5-Maximum; 1 - Minimum)

<
i
wn
L -
° - -
1 2 3 4 5

Was there...

HYes MNo ™ Noanswer

Sufficient Any problems  Any problems  Enough time for Opportunities for Opportunities for A possibilityto  An opportunity A chance to
information  with registration? with discussions with informal informal meet othersin and did you start receive technical
available about transportation? Faculty discussion with  discussion with your field and get  any scientific help for your
the Workshop at members? other lecturers? interesting collaborations?  current work?
the website? participants? interactions and
tips?
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