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Abstract: Single-cell genomics has transformed our understanding of complex cellular systems. 

However, excessive costs and a lack of strategies for the purification of newly identified cell types 

impede their functional characterization and large-scale profiling. Here, we have generated high 

content single-cell proteo-genomic reference maps of human blood and bone marrow that 

quantitatively link the expression of up to 197 surface markers to cellular identities and biological 

processes across all hematopoietic cell types in healthy aging and leukemia. These reference maps 

enable the automatic design of cost-effective high-throughput cytometry schemes that outperform 

state-of-the-art approaches, accurately reflect complex topologies of cellular systems, and permit the 

purification of precisely defined cell states. The systematic integration of cytometry and proteo-

genomic data enables the interpretation of functional capacities of such precisely mapped cell states 

at the single-cell level. Our study serves as an accessible resource and paves the way for a data-

driven era in cytometry. 
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at HI-STEM (with Andreas Trumpp). His research focus is to understand the blood and immune system, 

and how it contributes to disease, in particular cancer. For this purpose, his lab develops single-cell 
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approaches that provide ultra-precise diagnostics, prognostics and guide therapy choice in cancer 
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