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Project Outline Aims and objectives: 

The colon epithelium is persistently renewed by the stem cell niche located at the 

base of invaginations in the monolayer termed crypts. The Wnt pathway specifies 

colon epithelial stem cell pluripotency and niche-derived molecular cues regulating 

the pathway restrict stem cells to the crypt base. Somatic inactivation of the Wnt 

pathway regulator adenomatous polyposis coli (APC) is an early driver mutation 

acquired in the lion’s share of colon cancers. APC inactivation presumably confers 

independence from crypt-derived molecular cues enabling dysplastic growth and 

tumorigenesis. Although well-accepted that APC mutations drives dysplastic growth, 

it is not known whether de-regulated Wnt pathway activity contributes to subsequent 

evolution of colon tumour to adenocarcinoma.  

We would like to know what would happen if we re-normalised Wnt pathway activity 

in colon cancer by re-expressing APC. Is there an interventional consequence on 

cancer growth and survival? 

We study epithelia-autonomous behaviour using in vitro organoid cultures, a 

technology applicable to a number of epithelial tissues and tumour types. We have 

developed a novel, inducible APC expression system that is designed for, and 

validated for use in, organoids.   

The proposed project will entail the construction of a biobank of at least 20 organoid 

cultures derived from human colon cancer biopsies (for both project-specific research 

and as a resource for the scientific community). The APC expression system will be 

incorporated into organoid cultures and sufficiency studies will be carried out to 

determine whether APC expression is dispensable for organoid growth and survival 

on the background of multiple, cancer driver mutations. More detailed studies will be 

carried out on organoid cultures to identify particular synthetic vulnerabilities to 

chemotherapeutic agents in the absence of APC expression. In particular, we will test 

our recent observation that APC deficiency sensitizes intestinal epithelial cells to 

microtubule poisons. Further, more detailed genotype-to-phenotype studies will be 

carried out in organoid cultures will be characterised according to acquired cancer 

driver mutations. Triaged mutational spectra will guide the selection of candidate 

targeted therapeutic agents for organoid treatment and, as with APC re-expression, 

we will phenotypically characterise the consequence of therapeutic treatment.  
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Experimental plan 1. Derive of organoids derived from colon tumour biopsies (descending and 
sigmoidal). 

2. Targeted genotyping of organoid library. 
3. Create stable, APC-inducible version of organoids. 
4. Determine phenotypic consequence of APC renormalisation on organoids. 
5. Identify synthetic vulnerabilities of targeted therapeutic compounds in APC-

deficient organoids.  

Main Techniques  derivation of organoid cultures 

 gene expression 

 cancer cell bioassay 
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