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Figure 1. Phylogenetic analysis of CTK1 and sequence comparison of kinase domains of CTK1, CDK9 and
CDK12. A: phylogenetic analysis of CTK1 from different organisms and other cyclin dependent kinases. Bar, 0.2
protein substitution rate. B: sequence comparison of kinase domain of CTK1 from Saccharomyces cerevisiae and
kinase domains of CDK9 and CDK 12, both from Homo sapiens. Conserved ATP binding sites and substrate binding
sites are labeled by blue and green triangles, respectively. There are so many common sequences among CTK1,
CDK9 and CDK 12, which suggests that CTK1 is the homologous protein of CDK9 and CDK12.
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2. AEH HKAEFREHEMER=ZAEMLES
Figure 2. Model explaining the pathway of H3K4 trimethylation during transcription initiation. A: the CTD is
phosphorylated by Kin28 at serine 5 and various transcription factors and COMPASS are recruited to the 5’ portion of
coding region. B: the CTD is phosphorylated by CTK 1 at serine 2 and COMPASS separate from RNA polymerase I1.
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3. CTK3 5HREIREBBIS&M LRt
Figure 3. Structural comparison of CTK3 and its homologues. Structural comparison of the N-terminal domain of
CTK3 from Schizosaccharomyces pombe, Nrd1l and Rtt103, both from Saccharomyces cerevisiae. The structures
are shown as surfaces. CTD-binding groove is indicated by a black dashed circle. Residues locating at the surface
of Nrdl and Rtt103 that correspond to CTD interaction are labeled in green and blue, respectively; Residues
locating at the surface of CTK3 that correspond to CTD-interacting region are labeled in red.
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Sructure and function of yeast RNA polymerase ||
carboxyl-terminal repeat domain kinase CTDK-l and its
subunits

Wenjun Zhu, Xueling Mao, Xiaoting Qiu’

Key Laboratory of Applied Marine Biotechnology of Ministry of Education, School of Marine Sciences, Ningbo University,
Ningbo 315211, Zhgjiang Province, China

Abstract: Carboxyl-terminal repeat domain (CTD) of RNA polymerase Il largest subunit Rpbl is essential for
transcription regulation. Carboxyl-terminal repeat domain kinase (CTDK-1) is composed of CTK1, CTK2 and
CTKS, acting on RNA polymerase 11 carboxyl-terminal repeat domain and phosphorylating CTD heptapeptide
repeat (Y SPTSPS) for regulating transcription and translation. The specific protein CTK3 binds to cyclin CTK2 to
form a heterodimer, controlling CTK1 activity by binding to CTK1. Structural and functional study of CTK1, a
homologous protein of cyclin dependent kinase (CDK), may provide a new idea for the research of CDK family,
and analysis of the regulatory mechanism of activation of CTK1 by CTK2-CTK3 complex may offer an innovative
method for developing cell cycle protein inhibitors. This article reviews the functional characteristics of CTDK-I
and the structures and interactions of its subunits and provides a useful guide for the studies of CTDK-I complex in
the future.
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