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Cancer Stem Cells 

•Tumor originates in tissue stem 
cells or their immediate progeny 

•Tumor contains a cellular 
component that retains stem cell 
properties 



Stem cells are the only cells 
capable of undergoing self-

renewal divisions 



In bone marow 
transplantation models,  
a single hematopoetic 

stem cell introduced into a 
lethally irradiated mouse  
is able to reconstitute the 

entire hematopoetic system 



Trafficking of Hematopoietic 
Stem and Progenitor Cells 
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Normal stem cells and cancer 
cells share several properties 

•The capacity for self-renewal 
•The ability to differentiate  
•Active telomerase expression 
•Activation of antiapoptotic 

pathways 



Markers of CSC in solid tumors from patients 



Response of glioblastomas to 
ionizing radiation 

Glioblastoma Tumor shrinks but 
CD133+ cells persist 

Glioblastoma 
regrowth 

Radiation 

Tumor astrocytes 
 
Glioblastoma progenitor cells 
 
CD133+ cells 
 



Animal models of 
tumorigenicity 

• Spontaneous tumors that arise in 
rodents 

• Syngeneic transplantation of 
spontaneously occurring rodent cancers 

• Chemical induction of cancers in 
selected strains of rats and mice 

• Transgenic mouse models 
• Xenografts of human tumors into 

immunodeficient rodents 



Transplantable tumor 
models-drawbacks 

• Today’s syngeneic mouse strains may 
no longer be fully syngeneic with 
transplantable tumors, which were 
derived many years ago 

• T. tumors usually grow in the 
anatomically inappropriate site 

• T. tumors generally progress very 
rapidly following inoculation 

• Most t. tumors are not spontaneously 
metastatic 



Mouse models to study 
metastasis of 

allogenic/xenogenic tumor cells 
• Nude absence of the thymus=a lack of functional 

T cells 
• SCID DNA repair defect and a defect in the 

rearrangement of genes that code for An-specific 
receptors on lymphocytes=an absence of functional 
T cells and B cells. APC, myeloid and NK cell 
functions are strain dependent 

• RAG-1, RAG-2 mutations causing a failure to 
rearrange the An receptor genes=a lack of 
functional T cells and B cells 

 



SV40-driven transgenic 
models 

• Some transgenic mice have been 
generated by placing the transforming 
genes of the SV40 virus early regions 
under the control of a tissue-specific 
promoter. These mice spontaneously 
develop tumors in the targeted tissue 

• The SV40 early region contains both 
large T and small t antigens (T ag 
inactivates p53 and Rb genes, t ag 
activates cyclin Dp, which alteres MAPK 
and SAPK pathways) 
 



Organ-specific oncogene-
driven transgenic models 

• These models utilize a cell or 
tissue-specific promoter driving an 
oncogene that plays a key role in 
tumorigenesis (Her2/neu driven by 
mammary tissue-specific 
promoters such as the Her2/neu 
endogenous promoter or mouse 
mammary tumor virus (MMTV) 
promoter) 



Tumor-suppressor-gene 
KO models 

 Loss of function of p53 and Pten 
(tumor suppressor gene that has 
anti-apoptotic activity) 



Cre-lox conditional models 

• Unlike human malignancies, which 
usually develop after birth, the 
transgenes in KO mouse models are 
altered during embryonic development 

• To overcome this problem, mouse 
models are being developed based on 
the ability of the bacterial recombinase 
Cre to remove genes that are flanked 
by LoxP sites 
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Transwell Chemotaxis Assay 

Polystyrene beads 
 (internal standard) Stain cell subsets mAbs 

Well - Chemokine 
Insert (5 µm pores) 

2 hr migration at 37oC 

106 cells (Input) 

Acquire samples by FACS 

Calculate % chemotaxis of input: 
= 20% 
= 90% 

Prezentator
Notatki do prezentacji
Cell biology 15.2



In vivo selection of metastatic cells 

Tumour cells 
some metastatic 

Tissue culture Tissue culture 

Pulmonary  metastasis Tail vein injection 

Tissue culture 



Microarray analysis 
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PCR 
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Intravasation assay 
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