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Today’s Slovenian CF menu.............
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Meat menu degustation / Menu degustazione df came
Pocena maslens mesna v listnatem testu
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 polants Wi boletus mushroom foam
mu-ﬁmmﬁww
Lisickini s koprivami in

»_—.\.ﬁ. with petles and aimonds
‘Groch fah i case i ffer con oriche & mandorts

Tt
v
"Hobotnitni carpaccio z jagodami in zulenim poprom 1009 - 9
RIBJI DEGUSTACIJSKI MENI - T
‘Fish menu degustation / Menu degustazione di pesce Capacio sl NS0
Cod fish carpacio / Campscco & merkizzo

paradiinikov mus
Pineapple-tomada mousse / Mousse d ananas o pomodoro

38E

Tunin carpaccio s sezamom In stebelno zeleno
Tuns. with sesams and

« Main dishes: g

Rakov sufie na $pinacni kremi
Crab souffé on spinach foam
Granchio souflé sul schivma df spmaci

Zafranova ritota 2 lisigkami in kapesanto edovitce s rencvo ek WO H08
‘Saftran nsatto with chanterelios and scatop / Risaito atl zaferand con frfrt capesanta i wbe Tt iy
I I File kovaéa s korenékom, stroéjim fiZolom, émimi olivami, ceénjevci in limono
C Yohn Dovy filet with Carrl, roen beans, biack ofves, cherry fomataes and feman Juhe
il d San Piatro con caro, fagoin, odve nere, pomodannie fmcos

Soups / Zuppe

Bezgova torta
Elder cake / Torta i sambuco juha— 4 ¢

Gobova juha —
Mushroom soup 2upps si funght porcin
35€

« New treatments anno 2018 . , =

juha-3e
Soup of the doy/ Zunpa doi gomo,

» Dessert: Looking into the future
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What every European country is worst at....
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Different genotypes: “Classes”

¢t CF Cr
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Defect types

Mutation
examples

Required
approaches

Vi

No protein

No traffic MNo function

function

Less protein

Less stable

G542X
R553X
W1282X

G85E

AF508

! J

V520F
S549R
G551D

R117H
R334W
S51235R

A455E
1680-886A>G
2657+5G>A

rAF508
Q1412X

Rescue
protein
synthesis

Restore
channel
conductance

Correct
protein
folding

Restore
channel
conductance

Maturation /
Correct
misplicing

Promote
protein
stability
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Today’s menu of cystic fibrosis

 Entree: The basics
« CFand CFTR

« mutations

* New treatments anno 2018

« Dessert: Looking into the future



Organoid model
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ARTICLE PREVIEW
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A functional CFTR assay using primary cystic
fibrosis intestinal organoids

Johanna F Dekkers, Caroline L Wiegerinck, Hugo R de Jonge, Inez Bronsveld, Hettie M
Janssens, Karin M de Winter-de Groot, Arianne M Brandsma, Nienke W M de Jong, Marce| J
C Bijvelds, Bob J Scholte, Edward E S Nieuwenhuis, Stieneke van den Brink, Hans Clevers,



Crypt isolation and organoid culture Univesity Medical Center

Day 0 Day 0 Day 1-7 Day 7

Crypt Crypt Proliferation, de novo stem Mechanic disruption
isolation sealing cell formation and budding into single crypts

Passaging
Rectal
biopsy — — % — Assays
Biobanking
Stem cell Apical

membrane




Forskolin-induced swelling (FIS) measures the CFTR activity

University Medical Center
Utrecht
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) 0000, 0 00:00:00.000
BT R gt
N L4 % .
’\ | "
b .
CFTR activation . .
(Forskolin)
=
¢
0

40,00 pm

70,00um

Dekkers et al., Nature Medicine (2013)
Dekkers et al. Rare Diseases (2013)



Organoid model e
discriminates between health and diseasé:""
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Genotype and CFTR function *

Utrecht

« Correlation genotype and CFTR function

« But variation between patients withn the same genotype:

Residual CFTR function
per individual

F508del [ TG(13)T(5) (g)
F508del / R11TH-TT (f)
F508del / S1251N (e)
F508del / A455E (d)
$1251N / AA55E (c)
R334W [ RT46X (b)
F508del / G1249R (a)
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Today’s menu

 Entree: The basics
« CFand CFTR

« mutations

 Main dishes:
« QOrganoids in CF

» Dessert: Looking into the future



Therapeutic developments and survival %

Utrecht

What next?

CF gene
identified i

CF protein
identified
First successful
pregnancy

High fat diet

Sweat chloride Inhaled tobramycin

test developed
rhDNase

Discovery
of high salt

n sweat Antistaphylococcal antibiotics

First
pathologic
description
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Etiologic (mutation based) treatment

S

University Medical Center
Utrecht

Table 1 CFTR mutant classes and their molecular consequence
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Molecular
defect
Prevalence
(%)

Type of
mutations

Common
genotypes
Desease
severity
Potential
therapy

No synth esis Reduced

9

Nonsense
frameshift

G542X
wila2szXx
Severe

processing

55
Missense

amino acid
deletion

Severe

Reduced
gating
4

Missense
amino acid
change

Severe

Altered Reduced
conductance synthesis
2 2

Missense Missense
amino acid amino acid
change

Moderate- Moderate-

PTC-124
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lvacaftor (potentiator) in G551D
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Ivacaftor for G551D (and other gating
mutations)..................

Percentage of patients

W ivacaftor (Kalydeco)




Lumacaftor/ivacaftor in 2xdF508

Utrecht

ppFEV1 Results: Up to 48 Weeks of Treatment

TRAFFIC/TRANSPORT [ PROGRESS ]
(Blinded and Placebo Controlied) ' {Roliover Study: Blinded)

% Patents who have progressed 10 timepoint at time of analysis

[100% 100% 9% 26%
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—8- Lumacaftor 400 mg every
12 hfivacaftor 250 mg
65 — every 12 h (n=455)
—&- Control (n=1588)

Lumacaftor/ivacaftor-treated patients
ppFEV, loss-1.33 peryear (95% C1-1-80 to -0-85)

2.38 %

5 60— 7 335 +
=
%
E :} 4-31
F508dd-CFTR controls ppFEV,
loss -2-29 per year (95% Cl-2.56 to-2.03) g
25 | | |

Start Year 1 Year 2 *
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Orkambi for homozygous dF508

Percentage of patients

W ivacaftor (Kalydeco)
W 2 x dF508
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Orkambi for A455E

Percentage of patients

W ivacaftor (Kalydeco)
W 2 x dF508
W AA455E




Personalised treatment effect?

Utrecht

10 11 12 13 14 15 16

« VX770/VX809 (ivacaftor/lumacaftor; Orkambi®) for dF508
homozygous patient
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Genotype does not “perfectly” predict therapy .. *
response

I F508del/ S1251N (m)
Response to VX-809 + VX770 [0 F508del/ A455E (1)

per individual
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and rare mutations can be “compared to known mutation
« Typing of CFTR restfunction
« Typing of possible treatment effects?




Today’s menu

 Entree: The basics
« CFand CFTR

« mutations

 Main dishes:
« QOrganoids in CF
« New treatments anno 2018



What’s next? %

Utrecht

CF gene
identified

CF protein
identified
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The future......... in 2018!

Utrecht

1. Can we do better for responders??
" Improvement of existing drugs for 2xdF508
1 Tez/iva for lum/iva: somehat better effect

1 Triple combinations:

2. Can we do better for non-responders
. New drugs for new indications/mutations?
| The patient with rare mutations > no studies (possible)
1 Rainbow/HIT CF



1. Better for responders?

Utrecht
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F508del/MF Patients
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NextGen for one dF508

Percentage of patients

W ivacaftor (Kalydeco)
W2 x dF508

m A455E

M 1xdF508




auolyiein|o
gy0Z73y

s1onpold awAzug asedijaiouey

sy3avnby

University Medical Center
Utrecht

?

¥10910d
qL-Nv1
(101-L8r) wnseqeua
(0EVP-X1D) 383snjiqady

2018

usjoidngj

11

O
o
QN

808-11d
108-11d

SO0S.LIN
0L0¥O

8Zt-1Ld
(959-d 1D Asusio)) L9G-XA
._OthmZ + ._Otmumeu + Ot XA
10}4BOBAI + 1034BDeZ8] + ZG | -XA
22229419
691104
LSZMED

10}4BIBAl + JIOYBIRZ3] + 4G9-XA
10}JBOBAl + 10YBIRZd} + Ghy-XA

where are we

)
=
O
=
o

wn
e
-

>

[

Q

®

S

[
e
-

&
0
)

T
s

c

3

o
L
e

7]

O

S
Q0
L
=
-

=
O

(o)epwiAs) Joyeoeal + Joyesezs|
(1queyiQ) 101yedeAl + Jo}edewn]
(028pA|eY) JO3jedRA|

3. New drugs

AVAILABLE
TO
PATIENTS
PHASE 2
(Human Safety &
Efficacy Trial)
Laboratory)

(Initial Testing in

PHASE 3
(Definitive Trial)
(Human Safety Trial)

PRE-CLINICAL

RESEARCH
(Finding Potential

Drugs)

Mucaociliary
Clearance
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CFTR modulators..... not only Vertex
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Ivacaftor (Kalydeco)

Lumacaftor + ivacaftor (Orkambi)

Tezacaftor + ivacaftor (Symdeko)

VX-445 + tezacaftor + ivacaftor
VX-659 + tezacaftor + ivacaftor

QBW251

FDL169
GLPG2222
VX-152 + tezacaftor + ivacaftor
VX-440 + tezacaftor + ivacaftor
VX-561 (formerly CTP-656)
PTI-428

QR-010

MRTS005
PTI-801

PTI-808
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93% can be treated in 2020s.....
(only) stop mutations and very rare
mutations are still very difficult..........

Percentage of patients

W ivacaftor (Kalydeco)
W2 x dF508

W AA55E

W1 xdF508

M heel zeldzaam

M rest
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How to reach the last 7 -10 percent of patients™

trecht
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2. Rare mutations:

Rainbow project

« Study of all rare mutations (prevalence <0.5%)
* In NL around 100 patients

« Typing of organoid function

« > extended drug screen







Goals of the Project

 Access to CFTR-modulating drugs for patients with rare
CFTR-mutations

 Personalized CF treatment using organoids

 Generate easily accessible Biobank for future CF-research
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Economic reality forced pharma Phase Il (+ Phase IIl (+ Market approval — Drug label
companies to focus clinical trials on more |:> organoid) |:> organoid) |:> = F508del or gating

common CF mutations (F508del or gating)
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Managed off-label drug reimbursement for ultra-

organoids to identify unique properties




Very rare mutations

Percentage of patients

W ivacaftor (Kalydeco)
W2 x dF508

m A455E

M 1xdF508
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In conclusion

« Life expectancy now almost 50 years

« Quality of life improvement

* In 2020 effective medication for 93% of all patients?

« Organoids and new treatment options “collaborate” to reach

personalised treatment



Thanks for your attention and happy to

University Medical Center

answer your questions




