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The human APOBEC3 (A3) proteins form part of the intrinsic immunity to retroviruses: 
Carrying one or two copies of a cytidine-deaminase motif, A3s act by deaminating of 

retroviral genomes (editing) during reverse transcription. HIV-1 overcomes this Inhibition 
by the Vif-protein, which causes exclusion of A3 from virions, while particle incorporation is 
a prerequisite for their antiviral activity. We aimed to model the structure of human 
APOBEC3C (A3C), which belongs to the evolutionary oldest A3 proteins and is the only 

single-domain A3 protein with anti-lentiviral activity. As there are no experimental 
structures available to any A3, we used the XRay structure of human APOBEC2 as 
template for a comparative modeling approach. The Initial model was energy minimized, 
equilibrated by Molecular Dynamics Simulation and evaluated by stereochemical 
parameters and a knowtedge-based pseudopotential. The model was used to predict 
mutations targeting its mode of dimerization and tested in a 6vif SIV-reporter-virus assay. 
We found !hat A3C-activity requires dimerization, and propese that single-domain A3s 

overcome the limitations of their domain-architecture by dimerization being mandatory 
compared to two-domain A3s with their inherent dimer character. Furthermore, we 

detected a putative substrate binding-pocket of A3C proximal from the zinc-coordinating 
deaminase motif. Mutations in this region diminished antiviral activity by excluding A3C 
trom virions. Using a computational approach, we suggest nucleic acid as natural 
substrate for this binding-pocket. ln conclusion, we provide here the first model of A3C and 
discovered that protein dimerization is essential for its antiviral activity against 6vif SIV. 
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Recently we have shown !hat Influenza A virus infection Ieads to activation of the PI3K/Akt 

pathway due to the expression of the viral non-structural protein 1 (NS1) (Ehrhardt et al. 

(2006) Cell Microbiol. 8, 1336-1348). Later it was demonstrated by us and others that 
activation occurs upon direct Interaction of the AJNS1 to the regulatory subunits of PI3K, 
p85 alpha and beta (Ehrhardt et al, (2007) J. Virol. 8: 3058-67). However, it remained 

enigmatic for which virus-supportive event AINS1 medialad activation of PI3K may be 
required. We present a novel mode of action of the AINS1 to suppress apoptosis induction. 
A/NS1 binding and activation of PI3K results in the induction of the PI3K effector Akt and 

subsequently in Inhibition of caspase 9 and GSK-3 beta Iimitation of the virus induced cell 
death program. This indicates that AINS1 not only blocks but also activates signaling 
pathways to ensure efficient virus replication. Novel data indicate !hat the B/NS1 protein 

completely Iacks the capacity to induce PI3K signaling. Thus, PI3K activation is another 
unique function of AINS1 that is different from the action of its Influenza B virus counterpart 

(Ehrhardt et al. (2007) J. Virol., 81: 12097-12100). 
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