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Alternative splicing is a key event of the HIV replication cycle; however, little is known 
about the RNA structures and protein interactions that regulate splice site selection. 
Acceptor site A7 is one of the better-characterized sites, where its activity along with donor 
site D4 is required to remove the Rev Responsive Element and produce multiply spliced 
transcripts encoding tat, rev, and nef. The activity of A7 is suppressed by an intronic 
splicing silencer (ISS), a bipartite exonic splicing silencer (ESS3a/b), and activated by an 
exonic splicing enhancer (ESE3). The hnRNP A1 protein binds the silencer elements to 
effectively block SRSF1-ESE3 interaction, thereby inhibiting A7 usage. The series of 
molecular events that result in the competitive displacement of SRSF1 by hnRNP A1 remain 
poorly defined, however. To gain insight into the molecular mechanisms that regulate ssA7, 
we have investigated the structural, biophysical, and biochemical basis of hnRNP A1 
recognition of the ISS and ESS3 elements. Here, we present solution NMR structures of 
these RNA elements and described their binding interactions to hnRNP A1. The collective 
results provide the first structural insights into how hnRNP A1 regulates HIV splicing. 
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