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Abstract:

The APOBEC3 (A3) family of proteins are single-strand DNA cytosine deaminases
that provide an innate immune barrier against retroviruses including HIV-1. The
HIV-1 accessory protein Vif counteracts up to five A3 enzymes (A3C, A3D, A3F, A3G
and A3H) by proteasome-mediated degradation. It is known that the A3 genes have
significant variations within the human population. For example, the polymorphisms
of A3C (Ser188 and 1le188) and A3H (7 haplotypes: | to VII and 4 splicing variants:
SV154, SV182, SV183 and SV200) have been reported to exhibit differential
restriction activity against Vif-deficient HIV-1. However, these A3C and A3H variants
have yet to be fully characterized. Here, we show potential HIV-1 restriction activity
of the A3C-1188 variant and accumulation of G-to-A mutations in proviral DNA using
a T cell-based spreading infection system. We also elucidate the genetic and
mechanistic basis for expression and function of the A3H splicing variants. For
instance, A3H hapll splicing variant SV200 is at least 4-fold more restrictive against
Vif-deficient HIV-1 than other A3H splicing variants. Interestingly, in addition to
Vif-mediated degradation, we reveal that HIV-1 has evolved a Vif-independent
mechanism to counteract elevated HIV-1 restriction activity by A3H hapll SV200.
Taken together, our data support that genetic variations in A3C and A3H may

influence HIV-1 adaptation and pathogenesis in vivo.
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