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Taipale lab 20th anniversary
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Molecular biology in two international labs



Turku Proteomics 

facility



• Some of the most frequent

mutations activate growth

regulatory pathways

Normal cell Cancer cell







Cancer heterogeineity and its therapeutic implications
(according to ChatGPT-4):

• Cancer heterogeneity refers to variations in genetic, phenotypic, or behavioral 
characteristics among cancer cells within a single tumor or between tumors. 

• This poses significant challenges in treatment as it can lead to therapeutic resistance, 
diagnostic difficulties, and complications in treatment selection and targeted therapy 
development. 

• To address these issues, strategies like combination therapies, sequential therapies, 
targeting the tumor microenvironment, and precision medicine are being explored. 
Understanding and addressing cancer heterogeneity is crucial for the development of 
innovative new therapies.



All unhappy families are unhappy in their own way
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ChIP-seq - common targets

Transcriptional regulation in cancer



ChIP-seq - common targets GWAS – pan-cancer association

Transcriptional regulation in cancer



ChIP-seq - common targets GWAS – pan-cancer association scRNA-seq - drug responses
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Transcriptional regulation in cancer



Post-translational regulation in cancer

Phosphoproteomics



Post-translational regulation in cancer

Phosphoproteomics Thermal proteome profiling



Post-translational regulation in cancer
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Post-translational regulation in cancer

Phosphoproteomics Thermal proteome profiling Genome editing

MYC targets
• Ribosome biogenesis
• Translation, Nucleotide synthesis



Transcription Phosphorylation

Ribosome biogenesis

MYC

Common growth regulatory mechanism in major forms of human cancer

Kauko et al. BioRxiv doi: https://doi.org/10.1101/2022.09.27.509636



rRNA synthesis is the major shared target of transcriptional 
and post-translational growth regulation

Treacher Collins syndrome
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NOLC1 and TCOF1 define the proliferative compartment in 
human cancer

KI67

Adapted from Torres-Rendon et al. Br J Cancer 2009

HNSCC invasive front



NOLC1 and TCOF1 define the proliferative compartment in 
human cancer



NOLC1 and TCOF1 define the proliferative compartment in 
human cancer



Conclusions

• We identified mechanisms of ribosome biogenesis 
that are specific to cancer cells

• Common targets of oncogenic signaling represent 
therapeutic and cancer prevention opportunities 
that 

• Are less likely to be escaped by collateral pathway 
activation

• Are active in large fraction of all cancers

Kauko et al. Submitted

BioRxiv: doi: https://doi.org/10.1101/2022.09.27.509636
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