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Protein kinases

»the largest and best studied superfamily of the human genome*
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Human protein kinase CK2

Holoenzyme consists of two catalytic and two regulatory subunits

C-terminus of CK2a

C . | & ATP binding site
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N-terminus of CK2[3



Human protein kinase CK2
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Human protein kinase CK2:

a target in neoplastic disease

- overexpressed in several cancers, incl. those of:

prostate (Yenice et al., 1994, Hessenauer et
al., 2003)

mammary gland  (Landesman-Bollag et al. 2001)

lung (Daya-Makin et al. 1994)

- At rmation of lymphocytes into leukefHist &182h29%I1s of the

mammary gland to malignant cells in an animal model is
accompagnied by CK2 induction
(ole-MoiYoi et al.

1993, Seldin and Leder 1995) . _ _
- vall%fqatlon ofprote)m kinase CK2 as oncological target by siRNA

silencing (Seeber et al., 2005)

CK2 prevents tumor cells from apoptosis

(Ahmad et al., 2005,

Wang et allr'\’hlzk?igi%)n of CK 2 prevents the progression of glomerulonephritis

(Yamada et al., 2005)
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Known inhibitors of CK2
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Autodisplay
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Autodisplay of human CK2
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Autodisplay of human CK?2

Co-expression of a- und B- subunits
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Autodisplay of CK2: enzyme activity

a-subunit separate and o— and B-subunit co-expressed
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IC,, value determination of a known CK2-inhibitor:
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Recombinant expression and
purification of human CK2

e -— == CK2 o subunit
e —

30= '..ﬁ. o @ = CK2jg-subunit
—-
P
-

RRRRDDDSDDD [y-21ATP

J 06.10.10 13
FG Analytik



Development of a new CK2 assay

FRET - Fluorescence-Resonance Energy Transfer

protan Rinass
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J Enz Inhib Med Chem (2010), 25:234-239
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Development of a new CK2 assay

FRET - Fluorescence-Resonance Energy Transfer
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Development of a new CK2 assay

FRET - Fluorescence-Resonance Energy Transfer
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Strategy
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Electrophoresis (2010), 31:634-640
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> CE-conditions:
30 kv
g ’ 50 cm length
T 50 pm 1.D.
v 2 - 2 M acetic acid
4

0 100 200 300 400
migration time [8]

Electrophoresis (2010), 31:634-640
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Inhibition test: proof-of-concept

e |C,, determination of

known CK2-inhibitors:
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ldentification of novel CK2 inhibitors
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ldentification of novel CK2 inhibitors
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TF based reduction of cell viability

viability of LNCaP cells at different concentrations after
24h (®),48 h (®m),and 72 h (&)
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TF based induction of apoptosis

- PARP (poly-ADP-ribose-polymerase) is cleaved by effector caspase 3
- cleavage results in appearance of a 89 kDa PARP fragment
- indicates point of no return in apoptose induction

TF TBB
24h 48 h 24 h 48 h
0 25 50 75 25 50 75 0 25 50 25 50

oy —-—---.ﬁﬁ d-- = 115 kDa

- e 59 kDa
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CK2 inhibition in LNCaP cells

- LNCaP cells were incubated with different concentrations of TF or TBB
- radiometric determination of CK2 activity (duplicates)
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- new access to human protein kinase CK2 for inhibitor testing Lt

H S
o
]
- new inhibitor test assays: FRET-based assay i
CE-based assay Ri
(0]
- identification of new potent human CK2 inhibitors: )
indol-2-thione derivatives N

indol-2-acetamide derivatives ﬂx
oxazinocarbazoles

indeno[1,2-b]indoles
benzofurane derivatives

- TF inhibits CK2 induces apoptosis in prostate cancer cell line ol

Biol Pharm Bull (2007), 30:715-718
B Cancer 97: 685-69S
DE 10 2006 047 231 A1, PCT/EP2007/008624

J 06.10.10 27
FG Analytik



Acknowledgements

Dr. Andreas Gratz, Pharm. Med. Chem., Dusseldorf, Germany

Prof. Dr. Claudia G6tz, Medicinal Biochemistry, Homburg, Germany
Prof. Dr. Uwe Kucklander, Pharm. Med. Chem., Disseldorf, Germany
Prof. Dr. Siireyya Olgen, Pharmaceutical Chemistry, Ankara, Turkey

Prof. Dr. Marc LeBorgne, Organic Chemistry, Lyon, France

J 06.10.10 28
FG Analytik



Acknowledgements

Deutsche _
Forschungsgemeinschaft

JE

Ministerium fiir Wirtschaft,
Mittelstand und Energie
des Landes Nordrhein-Westfalen

(¥

Bundesministerium

fiir Bildung @

und Ferschung /
JURGEMN MAMNCHOT
S TI FTUNG

‘ Autodisplay

B YA TEGCH CLUSTER
L

INDUSTRIELLE
BIOTECHNOLOGIE

e

B

HEINRICH HEINE
UNIVERSITAT
DUSSELDORF

KST KIST Europe

Ministerium fr Innovation,
Wissenschaft, Ferschung und Technologie
des Landes Mardrhein-Westfalen

06.10.10

FG Analytik



