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Assay Principle

Patient-derived CF organoids are embedded in a 3D extracellular matrix in 384-well plates. Organoids can be exposed to different 
CFTR modulators at different timepoints. To induce a swelling response, the cAMP inducer forskolin is added for three hours, after 
which the cultures are fixed, stained and imaged. Thereafter, nuclei, organoids and lumen are quantified using in-house developed 
image analysis software.
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Healthy colorectal organoids present a cystic phenotype

CF organoids from homozygous F508del subjects, the organoids display a collapsed lumen. 
(Crown Bioscience has over 100+ other mutations available)

Patient-Derived Cystic Fibrosis (CF) Organoids

Crown Bioscience offers a robust assay suitable for small and large screening experiments to study Cystic Fibrosis (CF). Organoids are 
grown in our unique 3D 384-well platform technology, where patient-derived organoids’ phenotype and function can be recovered 
with the addition of standard of care treatments, such as TRIKAFTA®.

Key Advantages

•  3D high content swelling assay to assess the 
restoration of cystic fibrosis transmembrane 
conductance regulator (CTFR) function

• Detailed endpoint measurements of phenotype

• Therapeutic profiling to discriminate lumen 
swelling from off-target effects such as proliferation 
or toxicity

• Highly scalable assay format

•  Comparison between CF patient and healthy  
    organoids possible

•  CF organoid biobank collection (100+ mutations)

Key Advantages

• Full endpoint assay which 
allows easy 384-well plates 
screening 

• Automated analysis and 
robust quantification which 
allows to discern between 
organoid and lumen

• Lumen swelling as functional  
readout 
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TRIKAFTA  in High-Content Screening Platform

The recently approved triple combination therapy TRIKAFTA, composed of correctors VX445 (elexacaftor), VX661 (tezacaftor) and 
potentiator VX770 (ivacaftor) was tested in Crown Bioscience’s Forskolin Induced Swelling assay.

In vitro Multidrug Combinations Screening Assays

3D image analysis provides robust quantification of phenotypic changes, allowing accurate response matrix measurements, such as 
the combination of VX445, VX661 and VX770 in a 8x6x4 matrix in 3D cultured CF F508del/del organoids. Data is presented as the ratio 
between lumen and organoid areas (avg., N=4).

Representative images of solvent control (untreated, left) and TRIKAFTA 

treated (right). Both conditions were stimulated for three hours with forskolin, 
fixed, stained and analyzed. Fluorescent images (lower left) show nuclei in 
blue and F-actin in red. Mask images (upper right) represent the outline of 
the quantified organoids (green) and lumen (red). 

When untreated, organoids have little to no quantifiable lumen that swell 
after stimulation with forskolin, however after treatment with TRIKAFTA, 
organoids are able to swell and present with a clear lumen.

Quantified lumen area after treatment with CFTR modulators as compared to solvent control (0.2% DMSO) and stimulant 
only control (forskolin). Data presented as the ratio between lumen and organoid areas (avg., N=4).
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TRIKAFTA

Solvent
3.16µM VX809
3.16µM VX770

0.0316µM VX445
3.16µM VX661

5µM FSK
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Solvent control

Mask Image

Flourescent Image

Triple drug combination TRIKAFTA

Mask Image

Flourescent Image

CF F508del/del organoids were seeded in 384-well 
plates in 3D and exposed to single CFTR modulators 
or combinations. Forskolin was added to induce a 
swelling response. Organoids were quantified with 
3D image analysis software.

Graph A shows individual dose response curves of 
the different components of TRIKAFTA. All of the 
compounds show an increase in lumen area, with 
VX445 (orange) giving the strongest effect. 

A single dose was chosen and tested in combination, 
of which the data are shown in graph B. Different 
effect sizes can be measured after addition of the 
different type of CFTR modulators, with the highest 
increase observed when the complete TRIKAFTA 

mixture is added (final teal bar).

A. B.


