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[Modification and function of the carboxy-terminal domain of RNA polymerase II
(CTD) |

Dirk Eick (KA ~)V ARV BREEN T > ¥ —#H %)

In higher eukaryotes, an unusual carboxy-terminal domain (CTD) is crucial to the
function of RNA polymerase II (Pol II) in transcription. Mammalian CTD consists of 52
heptapeptide repeats with the consensus repeat tyrl-ser2-pro3-thr4-ser5-pro6-ser7.
Specific post-translational modifications in CTD appear to fulfil specific tasks during

the transcription process. Biochemical and genetic studies have shown this domain to
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be essential for multiple steps in the
regulation of gene expression, from the
initiation of transcription on a chromatin
template to the splicing and processing of
the resulting RNA transcripts. To obtain a
deeper insight into the function of CTD we
produced monoclonal antibodies (mAbs)
directed towards specific modifications in
CTD. We discovered that, in addition to

ser2 and serb, also ser7 is specifically

phosphorylated in CTD. Ser7-P is required for specific recruitment of Integrator to
CTD and 3' processing of snRNA (Egloff et al., 2007). Truncation of CTD indicated that
of ser2 and serb phosphorylation can occur in mutants with 19 and 23 repeats, while
efficient phosphorylation of ser7 occurs only for CTDs >27 repeats (Chapman et al.,
2007). We will report new CTD modifications, enzymes involved in these modifications

and the genome wide distribution of Pol II carrying specific CTD modifications.
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[How genotoxic stress activates transcription factor NF-xB: A tale of poly (ADP-
ribose)- and ubiquitin-scaffolds]

Claus Scheidereit (KA Y ~v 27 X « T)T VU a2 v 7 o5 EFEHETTE)

: The IKK/NF-xB system is a prototypic signaling cascade with widespread medical

importance. It regulates important processes in normal physiology and in the diseased
state, including lymphocyte differentiation, embryonic epidermal development,
chronic inflammation and tumor formation.
NF-«B is also linked in complex regulatory
networks to the DNA damage response. As
a potent anti-apoptotic regulator, NF-«B
acts to limit genotoxic stress-induced cell
death and counteracts the activity of p53.
Thus, NF-xB activation may impair the

efficiency of genotoxic cancer therapy.

It has been an intriguing problem, how the
nuclear DNA damage signal is transmitted
to the cytoplasm to trigger NF-xB activation. Signal transmission is shown to be
achieved through an ordered network of various posttranslational modifications. The
SUMOL1 ligase PIASy and the kinase ataxia talengiectasia mutated (ATM) have been
implicated to consecutively SUMOylate and phosphorylate nuclear IKKy (NEMO, the
regulatory IxB kinase subunit), which in turn results in activation of cytoplasmic IKK
holocomplexes. Through proteomic analyses of IKK-associating components and use of
knockout cells, poly (ADP-ribose)-polymerase-1 (PARP-1) could be identified as the
DNA proximal regulator, which senses DNA strand breaks. Through poly
(ADP-ribose) (PAR) synthesis, PARP-1 forms a scaffold to assemble IKKy, PIASy and
ATM in a dynamic and transient manner. Nuclear signalosome formation involves
direct binding of ATM and PIASy to ADP-ribose polymers through PAR binding motifs.
PAR binding of PIASy is required for IKKy SUMOylation. Subsequently, activated
ATM and SUMOylated IKKy are exported to the cytoplasm to activate enzymatic IKK
holocomplexes. ATM binds to TRAF6 to induce lysine63-linked polyUb synthesis.
TRAF6 ubiquitination then activates TAK1 and triggers cIAP1-dependent IKKy
monoubiquitination. However, IKKy monoubiquitination depends not only on ATM,
but also on PARP-1 and prior SUMOylation of IKKy and it is essential for IKK and
NF-«B activation. Thus, DNA double strand breaks trigger a complex, spatially
ordered interplay of kinases, ubiquitin- and SUMO-ligases and PAR polymerase to

activate NF-«B. The implications of these findings for tumor therapy will be discussed.
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