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Abstract: The Crimean—Congo hemorrhagic fever virus (CCHFV) is a segmented negative-sense
RNA virus that can cause severe human disease. The World Health Organization (WHO) has listed
CCHFV as a priority pathogen with an urgent need for enhanced research activities to develop
effective countermeasures. We report on the expression, characterization, and inhibition of the
CCHEFYV full-length L-protein that provides an important tool in this regard. The requirements for
high biosafety measures hamper drug discovery and development efforts with infectious CCHFV.
Hence, we decided to adopt a biochemical approach that targets the viral RNA-dependent RNA
polymerase (RdRp). The CCHFV RdRp activity is part of a multifunctional L protein that is
unusually large, with a molecular weight of ~450 kDa. The CCHFV L-protein also contains an
ovarian tumor (OTU) domain that exhibits deubiquitinating (DUB) activity. Previous studies have
shown that DUB activity interferes with innate immune responses and viral replication. Here, we
utilized the baculovirus expression system and generated a full-length CCHFV L protein. RdRp
activity was seen in the presence of divalent metal ions, and inhibition of RNA synthesis was
demonstrated with nucleotide analogues. The ubiquitin analogue CC.4 inhibits the
CCHFV-associated DUB activity of the full-length L protein and the isolated DUB domain to a
similar extent. We have finally shown that RdRp and DUB activities are functionally independent.
The full-length CCHFV L-protein provides an important tool for the discovery of antiviral agents.
High-throughput screening (HTS) campaigns are now feasible. The same enzyme preparations can
be utilized to identify polymerase and DUB inhibitors.
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