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Abstract  

Survival rates for childhood cancer have improved significantly over the last decade. 
However, certain solid tumors (e.g.neuroblastoma, rhabdomyosarcoma) and some relapsed 
hematological malignancies (e.g. acute myeloid leukemia: AML) remain refractory to current 
treatments with 5-year survival rates of 10–50% only. Hence there is clear medical need to 
improve survival chances. In refractory hematological malignancies, cellular-
immunotherapies are nowadays-recognized therapies to get disease control by 
immunological rejection of residual tumor by donor-derived immune cells (Hematopoietic 
Cell Transplantation; HCT) or targeted engineered cell-therapies. Cord blood (CB) is readily 
available as a HCT donor cell source and has been shown to provide the best disease control 
in hematological malignancies. The naivety of the CB immune cells is a huge advantage 
above adult, memory immune cells or therapy-damaged/exhausted autologous cells. They 
display an exceptional proliferative and learning capacity. This suggests that efficient 
priming of these CB cells, via the professional antigen presenting cells (dendritic cells; DC) of 
our immune system, will provide powerful anti-tumour activity, including long-term 
memory-immunity. We previously developed a CB-DC-vaccine (KIKA-95) from the same CB-
unit used for HCT. A clinical trial in paediatric AML will start soon (TAS/ZonMw 116003003). 
 
Meanwhile, I am working on the next-generation CB-DC, to use as a more potent 
“backbone” CB-DC vaccine. In this present project, I aim to map and modify the 
developmental pathways in CB stem cultures and generate DCs that stimulate efficient anti-
tumor specific CD4+, CD8+ and memory T-cell formation. 
More specifically, I aim to: 
a. Map developmental pathways of CB-stem cells developing into distinct CB-DC. 
b. Genetically modify these pathways in CB stem cell cultures to generate CB-DC with the 

highest potential to stimulate adaptive immunity. 
c. Modulate expression of inhibitory and stimulatory surface molecules and cytokine 

secretion by CB-DCs. 
 
The knowledge obtained in Aim 1 provides insight into the gene networks determining DC 
lineage differentiation, which will be modulated (Aim 2) to skew CB-stem cell cultures 
towards the most effective DC vaccine for T-cell activation in vivo. Irrespective of the first 
two aims, the modulations performed in Aim 3 will additionally enhance the T-cell 
stimulatory potential of the current CBDC cultures. These data will exploit the powerful and 
yet underutilized platform of CB transplantation in combination with (cellular) immune-
therapy to overcome relapse in refractory cancer patients. 


