
 
 

  

Nanobodies (Nbs), derived from naturally occurring camelid-

specific heavy-chain only antibodies, are the smallest known 

antigen-binding fragments. Whereas a significant part of medical 

Nb research focuses on extracellular tumor targets, the 

intracellular tumor markers are also highly relevant to develop 

tumor diagnostic and therapeutic tools. 

 

HIF-1α is considered to be such an intracellular tumor marker, 

renowned for its role in the adaptive response of tumor cells to 

create an oxygen deprived environment and for its 

transcriptional capacity to activate over 100 downstream genes, 

playing important roles during the biological processes required 

for the angiogenesis, glucose metabolism, growth and 

proliferation of tumor cells, etc.  

 

In the current study, Nbs against the PAS-B domain of this 

intracellular HIF-1α biomarker were retrieved by biopanning 

from constructed immune and synthetic Nb libraries. The 

specificity of the retrieved Nbs against native HIF-1α protein 

was demonstrated via immunoprecipitation and flow cytometry. 

The efficiency of the selected Nbs to inhibit the transcriptional 

activity of HIF-1 in HeLa cells has been confirmed via qRT-

PCR. We also speculate on possible approaches to administer 

these Nbs intracellularly.  

 

During our attempts to retrieve Hif1-specific Nbs, several Nbs 

against SlyD, an E. coli chaperon, were obtained from the 

immune library. This SlyD was clearly a contaminant in the 

recombinant Hif1 production. With these Nbs at hand, we 

propose several - and tested two - options to eliminate SlyD 

contaminations from recombinant proteins. 
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