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enzymes cleaved the shortened substrates more efficiently compared to the decapeptide form 
(Sperka et al., 2007).  
 Comparative analysis of the structural determinants for amino acid preferences and 
evaluation of in vitro specificity studies are still in progress in the case of HTLV PRs.  Our results 
measured on HTLV-2 and HTLV-3 proteases are comparable with the previously published values 
of HTLV-1, BLV and HIV-1 proteases, because the same substrate set was used in our analyses 
(Sperka et al., 2007).  
 
PEG10 protein 
 The paternally expressed gene 10 (PEG10) human cDNA sequence was modified by 
insertional mutagenesis to produce a frameshift-mutant RF1/RF2 encoding sequence; a single 
adenine was inserted into the “slippery” heptanucleotide sequence to provide the transcription of the 
whole RF1/RF2 encoding mRNA. The coding sequence (followed by a thrombin cleavage site) was 
successfully cloned into a pQE-TriSystem-HisTrap plasmid. A S26A mutant containing mutation in 
the active center of protease was also generated for PEG10 protein, which was expected to fully 
inactivate the protease based on the previously published studies on HIV-1 protease (Strisovsky et 
al., 2000). In our studies the frameshift mutant PEG10 RF1/RF2 protein was considered as the wild 
type protein. 
 Proteolytic processing of the PEG10 RF1/RF2 fusion protein expressed in bacterial 
expression system was observed, but the S26A fireman’s-grip mutant also showed similar 
processing, which indicated that this cleavage was not catalyzed by the PEG10 protease. Therefore, 
we switched to eukaryotic protein expression.  
 Western blot analyses (using antibodies developed against the fusion tag or PEG10 protein) 
showed a higher molecular weight for the PEG10 RF1/RF2 protein overexpressed in 293T human 
cells than it was expected based on software calculations (73 kDa) (Figure 3). This difference is 
thought to be due to a possible posttranslational modification that needs to be explored by mass 
spectrometry. 
 The PEG10 RF1/RF2 protein was found to be processed due to its autoproteolytic activity 
(Figure 3), in good agreement with its previously described activity (Clark et al., 2007). Time 
course analysis of PEG10 autoprocessing also confirmed the proteolytic activity of the protease. pH 
7.0 buffer was used in our experiments, because no proteolytic activity was detected in pH 5.0 
buffer. While S26A mutant showed no self-processing activity in the inhibition studies (Figure 3), 
results of other experiments were ambiguous and did not proved the full inactivation of the this 
mutant. To clarify whether the fireman’s-grip mutation impairs the protease activity, we have 
already started mutagenesis to produce a protein bearing mutation of the catalytic aspartate (D25A) 
of the protease domain. The fully inactivated protein will be used as negative control in protease 
activity assays, furthermore, studying the anti-apoptotic and proliferative effects of PEG10 is also in 
progress with the wild-type and active site mutant proteins. 
 
MSRV protease 
 We have analyzed the primary structure of the multiple sclerosis associated retrovirus 
(MSRV) protease and predicted both its secondary and tertiary structural organization. Based on the 
analysis of amino acid sequence we predicted, that the MSRV may encode a functional protease, 
because its predicted fold is consistent with those of other retroviral PRs; it contains the conserved -
DT/SGA- active site sequence motif and a second conserved motif (-GRD-) near the C-terminal 
end, the spacing between the two conserved sequence motifs is consistent with that of other 
retroviral PRs, there are no long insertions or deletions in the sequence, and the putative C-terminal 
β-sheets are predicted to be capable of dimer interface formation. 
 To characterize the MSRV PR experimentally, the synthetic gene of MSRV PR (containing 
potential proteolytic processing sites) cloned into an expression vector was transformed into E. coli 
cells, followed by expression of GST-fused protein and its purification by affinity chromatography. 
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No proteolytic activity was detected for MSRV in autoproteolysis studies or activity measurements 
using oligopeptide substrates.  
 
ASPRV1 protein 
 We have prepared the expression clone of the 28 kDa precursor form of skin-specific 
retroviral-like aspartic protease ASPRV1. Autoprocessing studies and protease assays using 
oligopeptide substrates were performed to prove that the active form of the protein can be expressed 
in E. coli cells. Autoprocessing sites of the protein were mutated (A189K/N190I and 
A167G/L168G/A189K/N190I mutants were generated) to compare the activities of the precursor 
(p28) and processed (p14) forms. While the double mutant having mutations at the main 
autoproteolytic cleavage site was found to retain its self-processing activity, the quadruple mutant 
having mutations at both self-processing sites showed no self-processing and only negligible 
activity on exogenous substrates, indicating that the precursor form’s proteolytic activity is 
substantially lower compared to that of the fully processed form, similarly as it was found for 
retroviral (like HIV-1) proteases. 
 Activity of ASPRV1 PR was found to be boosted by high ionic strength, similarly to the 
retroviral proteases. However, the pH optimum of the enzyme was weakly acidic pH (6.78 ± 0.85), 
similarly to that of the mouse orthologue of the enzyme; this is higher that the pH optimum of 
retroviral proteases, and is close to the physiological pH of stratum granulosum and ASPRV1 PR 
could therefore be active at the weakly acidic pH of stratum corneum.  
 Dimer stability of ASPRV1 PR was also studied. The dimer dissociation constant (Kd) was 
found to be much higher, while the urea dissociation constant (UC50) of ASPRV1 was lower than 
that of HIV-1 PR. The differences in the dimer stabilities were explained based on results of 
structural analyses. While alternating, intertwined N- and C-terminal β-sheets in the dimer interface 
of HIV-1 PR provides stronger interaction between the monomers, there is no such interactions in 
the dimer interface of ASPRV1 PR (consisting of only C-terminal β-sheets) which causes lower 
stability of the homodimer. Both dimer interface organization and dimer stability (urea dissociation 
constant) of ASPRV1 closely resembles to those of XMRV PR (Matúz et al., 2012). 
 Catalytic efficiency of wild type and mutant ASPRV1 enzymes was measured on different 
oligopeptide substrates representing the wild type and modified versions of the natural cleavage 
sites of ASPRV1 and HIV-1 proteases. A wild type and a P4-phosphorylated version of 
GSFLY*QVSTH substrate representing the cleavage site present in the linker sequence connecting 
the subdomains of filaggrin molecule were also used for activity measurements. While the wild type 
substrate was cleaved, the P4-Ser phosphorylated variant was not a substrate for ASPRV1. This is 
in good agreement with the proposed role of cleavage site phosphorylation, which prevents 
premature processing of filaggrin and contributes to the regulation of the proteolysis. 
 The aim of our cell culture experiments was to study the role of ASPRV1 in the 
differentiation of HaCaT cells. HaCaT cell differentiation was induced by using Ca2+-supplemented 
(2 mM) cell culture medium, and substantial morphological changes have were observed compared 
to the non-differentiated cells cultured in medium containing Ca2+ only in low concentration. 
Preliminary wound healing experiments showed faster regeneration for cells cultured in Ca2+-
supplemented medium. To follow expression of ASPRV1 and filaggrin, both Western blot (anti-
ASPRV1, anti-filaggrin antibodies) and qPCR experiments have been performed. Overexpression 
of the 28 kDa form of ASPRV1 was achieved successfully by using retroviral gene transfer utilizing 
the HIV-1 based vector system, but the cells were unable to overexpress the mature, 14 kDa 
ASPRV1 PR. 
  
 
Ty1 protease 
 pET11 bacterial expression plasmids bearing the coding sequence of Ty1 PR or Ty1 Gag-
PR-His6 proteins were transformed into E.coli cells. Ty1 Gag-PR- His6 recombinant protein was 
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