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Supplementary material to Boers et al. ‘Mini-guts in a dish: Perspectives of adult Cystic Fibrosis 

(CF) patients and parents of young CF patients on organoid technology’  

 

Supplementary material 1: Background: organoid technology and CF in the Netherlands 

 

Recently, novel drugs have been developed that target the underlying cause of Cystic Fibrosis (CF): 

specific defects in the cystic fibrosis transmembrane conductance regulator (CFTR) protein that are 

caused by different mutations in the CFTR gene [1–4]. Nonetheless, the majority of patients with CF 

still have unmet needs for better medical treatments. Beekman and colleagues, working in the 

University Medical Center (UMC) Utrecht, the Netherlands, have demonstrated that it is possible to 

derive patient-specific organoids from rectal biopsies of patients. These intestinal organoids comprise 

an accurate disease model, and a functional CFTR assay allows for novel approaches to drug 

development as well as predicting personalized drug response [1,5]. The CFTR assay works as 

follows. If a treatment is effective, improved CFTR functions causes ion and fluid transport into the 

lumen of organoids that can be quantified by measuring organoid swelling [6].  

 

Context of the generation of organoids 

The UMC Utrecht, including the Wilhelmina Children’s Hospital (WKZ), started to collect rectal 

biopsy material for the derivation of intestinal organoids in 2011. The respondents in our study would 

have had experience with organoid technology from 2011-2016. During this time organoid technology 

was rapidly emerging. The UMC Utrecht was the only Dutch institution offering facilities for the 

generation of gut organoids.  However, collaboration with several of the six other CF centers, 

particularly with The Hague (Haga Hospital) and Rotterdam (Erasmus Medical Center), increased 

rapidly. Patients with CF could be approached for a rectal biopsy procedure and subsequent cultivation 

of organoids in several different contexts. We give the most common examples, without being 

exhaustive. 

First, the majority of rectal samples were obtained during standard CF care where rectal biopsies 

are used for intestinal current measurements (ICM) with the aim of testing residual function of the 

CFTR protein. This procedure was frequently performed within the context of the Australian 

Respiratory Early Surveillance Team (AREST) protocol. In UMC Utrecht and Erasmus MC the 

AREST protocol aimed to standardize the follow-up of children aged 0-5 years. At age 1 and 5 a 

bronchoscopy and bronchoalveolar lavage under general anesthesia are combined with a rectal suction 

biopsy for ICM. After Research Ethics Committee (REC/IRB) approval many parents of these 

children were asked to consent to the generation of gut organoids out of the rectal biopsy material left 

over after ICM. The gut organoids were used for different types of exploratory studies.  

Second, patient consent for the generation of organoids was sought in the context of several small-

scale research projects that aimed to validate the CFTR assay and its capacity for personalized drug 
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testing [3]. Patients only underwent a rectal biopsy procedure if no residual rectal sample was 

available.  

Third, organoids could be generated for personalized drug testing aims after patient consent. An 

example is the off-label testing of ivacaftor, a novel CF drug, on the gut organoids of patients with rare 

mutations and a deteriorating clinical condition [1].  

During the consent procedures information on the cultivation of organoids and the specific use of 

organoids is provided to patients or parents. 

 

Biobank storage and consent 

In 2014 the Hubrecht Organoid Technology (HUB), a not-for-profit organization affiliated with the 

UMC Utrecht, was founded and established a so-called Living Biobank [7]. The Living Biobank aims 

to culture and collect organoids from patients with various diseases including cancer and CF. The 

HUB provides access to organoids to both academic and for-profit parties with objectives ranging 

from basic research to drug development. Consent for biobank storage entails an explicit broad 

consent procedure. Broad consent can be defined as ‘consent for an unspecified range of future 

research subject to a few content and/or process restrictions’ [8]. Patients with CF (or their parents) 

receive oral and written information from research nurses working in the UMC Utrecht. The written 

information addresses, among other things, that the cells can be used for broad biomedical research 

purposes, can be shared with other parties, including commercial parties, and that patients cannot share 

in any potentially yielded profits (see Supplementary material 3 and 4 for examples of the patient 

information letters and informed consent forms). Biobank consent is sought simultaneously with 

consent for the generation of organoids, or re-consent is sought from patients whose organoids have 

already been used in another context. A patient’s refusal of biobank consent results in destruction of 

the organoids. Only patients treated or biopsied in the UMC Utrecht are eligible for biobank storage, 

due to local REC approval.  

 

 

 

 

 

 

 

 



3 
 

 

References  

[1] Dekkers JF, Berkers G, Kruisselbrink E, Vonk A, de Jonge HR, Janssens HM, et al. 

Characterizing responses to CFTR-modulating drugs using rectal organoids derived from 

subjects with cystic fibrosis. Sci Transl Med 2016;8:344ra84. 

https://doi.org/10.1126/scitranslmed.aad8278. 

[2] Dekkers JF, van der Ent CK, Beekman JM. Novel opportunities for CFTR-targeting drug 

development using organoids. Rare Dis 2013;1:e27112. https://doi.org/10.4161/rdis.27112. 

[3] Dekkers R, Vijftigschild LAW, Vonk AM, Kruisselbrink E, de Winter-de Groot KM, Janssens 

HM, et al. A bioassay using intestinal organoids to measure CFTR modulators in human 

plasma. J Cyst Fibros 2015;14:178–81. 

[4] Dekkers JF, Van Mourik P, Vonk AM, Kruisselbrink E, Berkers G, de Winter-de Groot KM, et 

al. Potentiator synergy in rectal organoids carrying S1251N, G551D, or F508del CFTR 

mutations. J Cyst Fibros 2016;15:568–78.  

[5] Saini A. Cystic Fibrosis Patients Benefit from Mini Guts. Cell Stem Cell 2016;19:425–7. 

[6] Dekkers JF, Wiegerinck CL, de Jonge HR, Bronsveld I, Janssens HM, de Winter-de Groot KM, 

et al. A functional CFTR assay using primary cystic fibrosis intestinal organoids. Nat Med 

2013;19:939–45.  

[7] Hubrecht Organoid Technology (HUB) http://hub4organoids.eu/ [accessed 7 November 2017]. 

[8] Grady C, Eckstein L, Berkman B, Brock D, Cook-Deegan R, Fullerton SM, et al. Broad 

consent for research with biological samples: Workshop conclusions. Am J Bioeth 2015;15:34–

42. 

 


