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Hierarchical organization of normal colon 
crypts – comparison between the stochastic 

model and the CSC model 
Hierarchical vs. stochastic stem cell model. The 

classical SC model consisting of stem 
and transit amplifying cells (left panel) would 
lead to an invariant asymmetry with similar 

and invariant clone sizes. In contrast, 
a progenitor population with stochastic fate 

leads to population asymmetry involving 
different sized clones over time (right panel).
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Stem Cell Identifi cation and Models in the Intestinal 
Crypt

Stem Cells and Models of Colorectal Carcinogenesis

Figure 1

Molecular basis of colorectal cancer
Genomic instability

Chromosomal instability

Impairment of Physiological DNA–Repair Mechanisms 
in Colorectal Cancer
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Aberration and methylation 

Mutational Inactivation of Tumor Suppressor Genes 
– APC

TP53 

TGF–β tumor – signaling pathway 

Activation of oncogenic pathways 
RAS and BRAF 

Phosphatidylinositol 3 – kinase 

Elaboration of signaling pathways in normal colon 
vs. CSC
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Epithelial Mesenchymal Transition (ЕМТ) and 
development of metastasis 

Figure 2

Identifi cation of Colorectal CSCs

Therapeutic challenges 

Fig. 2. Stem cell model of metastasis
Schematic illustration of cancer stem cell 

(CSC) models of tumorigenesis and the general 
features of EMT. (a) CSC models: Hierarchical 

and clonal evolution prototypes are shown. 
CSC subpopulations exhibit self-renewal 

capacity and the potential to differentiate, 
occupying the apex of the tumorigenesis 
hierarchy. (b) EMT process: Cancer cells 

transition from a round, cobblestone-like 
morphology to an elongated, 

fibroblast-like morphology, facilitating 
migration and invasion. Abbreviations: CSC, 
cancer stem cells; pCSC, precancerous stem 

cells; EMT, epithelial-mesenchymal transition.
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Conclusion
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