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The threat of a major human influenza pandemic, in particular from highly pathogenic avian 
influenza viruses (HPAIV) like H5N1 , has emphasized the need for new antiviral drugs and 
therapeutic strategies to combat these pathogens. 
We have constructed retroviral virus partielas pseudotyped with eilher human or avian 
influenza hemagglutinin, neuraminidase and matrix proteins in different combinations and 
investigated their infectivity in a single-round infection assay. The assay 1s based on the 
Iransmission of the marl<er gene (GFP) to target cells and directly dependent on the 
function of the envelope proteins enabling the virus to enter the host cell. Therefore, this 
assay can be ideally used to measure the inhibitory potency of potential inhibitors of viral 
entry. 
Additionally, we expressed the hemagglutinin receptor-binding domain (RBD) of human and 
avian influenza viruses. The pseudotyped viruses and the RBDs can be used in phage 
display library screenings to directly identify peptides mimicking the host cell receptor 
thereby potentially inhibiting viral entry. 
To investigate the specificity and affinity of viral entry inhibitors in a solid-phase 
immunoassay we use sialic acid coupled to an artificial sequential oligopeptide carrier 
(SOC). This enables us to perfonn these assays in a small-scale microplate fonnat. 
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Hepadnaviral RNA encapsidation (epsilon) signals have a common bipartite stem-loop 
structure, oonsisting of a lower and an upper stem, a central bulge which serves as 
template for DNA primer synthes1s by P-protein, and an apical loop. These features are 
thought to be required for produclive interaction with P-protein. We have recently selected 
P binding DHBV-epsilon (Oe) variants which Iack base-pairing in the upper stem due to 
substantially different primary sequences, largely oonsisting of runs of Cs, in the left and 
right half of this part of the RNA; however, some of these sequences were still competent to 
serve as templates for functional DNA primers. This suggested that the major role of the 
upper stem is that of a sequence-independent spacer between the conserved bulge and 
loop, possibly allowing proper pos1tioning of P for DNA synthesis initiation. ln order to test 
this hypothesis, we generated a panel of additional Oe mutants in which the distance 
between bulge and loop is modulated by insert1on or deletion of two nucleotides either on 
the left or the right side, or in oombination; furthennore, we obtained a series of similar 
mutants that, in addition, Iack 6 nt at the 3 ' end of the upper stem. Despilethese partially 
massive alterations, the majority of the mutants, except those lacking a total of 10 nt, were 
still competent for in vitro priming and, in the context of a complete DHBV genome, 
supported virus replication in Iransfeeted LMH cells. Currently these variants are further 
characterized in vitro. 
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