Solution Structure of the HIV-1 Intron Splicing Silencer and Its Interactions with the
UP1 Domain of Heterogeneous Nuclear Ribonucleoprotein (hnRNP) A1
Human immunodeficiency virus type 1 (HIV-1) requires controlled synthesis of its protein
complement for persistent infection and successful virion production. Genome expression is
tightly regulated at the levels of transcription, splicing, mRNA nuclear export, and translation.
RNA polymerase II-dependent transcription yields a 9-kilobase (kb) polycistronic transcript that
undergoes multiple rounds of alternative splicing to produce upward of 100 different viral
mRNAs that recruit antagonistic host RNA-binding proteins. Thus, HIV-1 splicing pathways are
essential components of the viral replication cycle and represent new targets for therapeutic
intervention. Because HIV-1 splicing depends on
protein-RNA interactions, it is important to know the
tertiary structures surrounding the splice sites. Herein,
we present the NMR solution structure of the
phylogenetically conserved ISS stem loop. ISS adopts a
stable structure consisting of conserved UG wobble
pairs, a folded 2X2 (GU/UA) internal loop, a UU
bulge, and a flexible AGUGA apical loop. SEC-SAXS
data collected at BioCAT was used to confirm the
Refinement of SL1 NMR structure
general features of the NMR structure and by refining
against the SAXS reconstruction using
the NMR structure against the SAXS data, obtain a
AMBER. The SAXS molecular
better structure than that of NRM alone. Collectively,
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this work provides additional insights into how HIV-1
surface with the lowest energy NMR
uses a conserved RNA structure to commandeer a host
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NMR structure was jointly refined
against NOE distance restraints,
RDCs, and the molecular
reconstruction (blue) using the EMAP
force field term in AMBER. The two
structures superimpose over all base
pairs from the lower helix with an

This project made excellent use of the superior
quality SAXS data obtainable with Size Exclusion
Chromatography SAXS at BioCAT
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