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Does casein kinase Il phosphorylation
of Maf1 trigger RNA polymerase lli
activation?

The recent study of Graczyk et al. (1) reported a role for ca-
sein kinase IT (CK2) phosphorylation of Mafl during the re-
activation of RNA polymerase III (Pol III) transcription that
occurs as cells transition from repressive to favorable growth
conditions. This is a potentially important finding. However, the
preceding conclusion remains in question because of two con-
cerns that allow alternative explanations for the data.

Using the differential mobility of Mafl in one-dimensional
SDS gels, Graczyk et al. (1) reported changes in Mafl phos-
phorylation upon conditional or pharmacological inhibition of
CK2. However, prior work has established that these same
changes in the mobility of Maf1 can be caused by mutation of as
few as two phosphorylation sites (serines 177 and 178), sites
targeted by protein kinase A and Sch9 that are not part of
a CK2 recognition motif (2). The Graczyk et al. study did not
determine the actual sites that were differentially phosphory-
lated. Rather the authors relied on a potentially confounding
result to support their case, namely, that five serine-to-alanine
substitutions at known or suspected CK2 sites altered Mafl
mobility. An alternative explanation is that structural changes
in Mafl caused by these five mutations altered the phosphory-
lation of serines 177 and 178 and/or the other five PKA/Sch9
sites (2, 3) independent of any involvement of CK2.

In addition, many experiments used a common design whereby
cells grown in glycerol (repressing medium) were returned to
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glucose (activating medium) with or without simultaneous in-
hibition of CK2 activity. This experimental design was used to
demonstrate changes in Mafl phosphorylation, Mafl association
with tRNA genes, Mafl interaction with Rpc160, and Pol III
transcription. A consistent pattern of results was obtained, and
the failure to restore normal Mafl behavior or transcription
when CK2 was inhibited was inferred to reflect the action of CK2
on Mafl. However, CK2 activity is essential for viability, and its
inhibition has many effects on cellular function (4) that could
lead to secondary or indirect consequences for Mafl and Pol III
transcription. Thus, the nutritional stress of growth in glycerol
may be replaced by the cellular stress of greatly limited CK2
activity. Cellular stress due to the deficiency in CK2 could ac-
count for the failure to relieve Mafl-dependent repression of
Pol III transcription.

We believe that until more research comes to light, the claim
that CK2 is a direct, physiological regulator of Mafl function
during the activation of Pol III transcription is controversial.
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