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In eukaryotes, cellular RNAs are produced by three nuclear RNA polymerases (RNAPI, II, 
and III), which are multi-subunit complexes. They share structural and functional features, 
although they are specialized in the synthesis of specific RNAs. RNAPII transcribes the vast 
majority of cellular RNAs, including mRNAs and a large number of noncoding RNAs. The 
structure of RNAPII is highly conserved in all eukaryotes, consisting of 12 subunits (Rpb1-
12) organized into four structural modules, among which the Rpb4 and Rpb7 subunits form 
the stalk [1]. Rpb4 and Rpb7 appear to be unique and unconventional RNAPII subunits 
because of their versatility to function in different cellular compartments and biological 
processes. It participates in processes ranging from transcription to translation and mRNA 
degradation in a cyclical process. For this reason, Rpb4/7 is considered a coordinator of 
gene expression [2,3].  
How Rpb4/7 performs so many different -spatially and temporally separated- functions to 
regulate gene expression is explained in part by its ability to interact with different nuclear 
and cytosolic complexes. However, how these interactions are regulated are fundamental 
unanswered questions. We hypothesize that post-translational modifications regulate 
Rpb4/7 functions. More specifically, based on our work, we propose that Rpb4 is subject to 
phosphorylation with a regulatory role in gene expression. Up to the date, only the carboxyl-
terminal domain (CTD) of Rpb1, the largest subunit of the RNAPII, has been shown to be 
phosphorylated with a key role in gene expression regulation [4].  
Here, we present data demonstrating that indeed Rpb4 is phosphorylated in vivo, and that 
Rpb4-P levels are important for transcription elongation, regulating RNAPII gene 
occupancy. Our results also suggest that phosphorylation/dephosphorylation of Rpb1 and 
Rpb4 might be coordinated to regulate gene expression.  
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