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Targeting CK1 isoforms in colon and rectal cancer:
initial steps towards the development of
CK1 mutant-specific inhibitors

(@) == parental mm CK15* [ CK15"

150
ns *hkk
= T * ns —
E — l_|**** ns
CK15R168H — 100- T | a Hela cells
E ] Rdedk
"‘ _g B |
K > 50- B CKIEWT  m3 CK1RueeH
E 150
ns
| — T
0- T (=]
16 17 18 19 = 004 % _
inhibitor compound E
=
o T
T 2 50- ns
m | —
” L
> 04 . .
20 pM 10 pM 5 M

compound 18

' 6th International Electronic Conference on

Medicinal Chemistry
1-30 November 2020




Abstract:

Colon and rectal cancer (CRC) represents the fourth leading cause of cancer related
deaths among all neoplastic diseases. Dysregulation of expression and/or kinase activity
of CK1 isoforms can be linked to tumorigenesis and oncogenic mutations in CK1 have
previously been found in CRC patients. Therefore, inhibition of overexpressed or
mutated CK1 isoforms is supposed to have promising potential for the treatment of CRC.
In order to detect further hyperactive and potentially oncogenic CK1 mutants we first
analyzed the kinetic properties of several CK16 mutants, which have been reported in
different tumor entities. In subsequent experiments, we aimed at identifying small
molecule inhibitors able to inhibit wild type and CK16 mutants and to affect the growth
of established (tumor) cell lines either expressing wild type or mutant CK16. In addition
to well-established inhibitors of CK1 also newly developed compounds were tested,
which are based on previously characterized IWP compounds (“inhibitors of Wnt
production”). Among the tested molecules, inhibitors demonstrating CK1 isoform-
specific as well as mutant-specific effects could be detected. Therefore, our results
represent a starting point for further optimization approaches in the development of
highly effective and specific CK1-targeting small molecule inhibitors.
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Introduction o— . )
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* protein kinases of the CK1 family S&® CK1
- regulation of cell cycle, proliferation, wd™  Manning et al., 2002

and cellular differentiation

.. T67S

* mutations or altered expression and/or activity
- pathogenesis of a variety of tumors

Richter et al., 2015

* tissue of colon and rectal cancer (CRC) e
- CK16 is highly expressed and CK1-specific
inhibitors efficiently block proliferation
of CRC cell lines o
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CK16 as promising new target for novel therapeutic strategies!
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Introduction

* identification of CK16 mutants by database research

«® cBioPortal
° R127UQ R160H/PIS ‘.. C I0FOI'ta
26 FOR CANCER GENOMICS
B
Se
@
E - R299Q R316G Q399" H414Y
o
: [ I
|
I 1 1 I 1 1] ) ) I 1
0 100 200 300 415 aa

@ other mutations @ truncating mutations @ missense mutation

e determination of kinetic parameters for the different mutants

* analysis of mutant-specific effects of
(1) established and
(2) newly synthesized CK1 small molecule inhibitors
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Mutations in CK16 result in altered kinetic parameters
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Hyperactive CK16 mutants are more sensitive
to different CK1-specific inhibitors (1)

CK106 variant Bischof-5 Richter-2 IWP-2 IWP-4
WT 50 + 17 50 + 15 50+ 6 50+ 6 inhibition...
A36V 43 + 15 49 + 7
R115H 36 £ 10 46 +5
R127L 50+ 11 48 + 10
R1270 2418 36 £ 11 ...less than WT
R168H 30+ 16
R299Q
Q399*

residual kinase activity [%0] l
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synthesis of new inhibitor compounds
based on previously characterized IWPs

' 6th International Electronic Conference on

Medicinal Chemistry
1-30 November 2020




Characterization of newly developed IWP-derivatives (2)
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Compound 18 selectively inhibits cellular CK16 and shows
stronger effects in cell culture
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A second set of shows improved inhibition of CK16...
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...and cell line-specific effects on colon cancer cell lines
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Conclusions

what we already knew:

— mutations or altered expression/activity of CK1 can be oncogenic

— proliferation of cancer cell lines can be inhibited by CK16-specific
inhibitors

*  mutations in CK16 result in altered kinetic parameters in vitro

*  CK16R127Q shows stronger inhibition by all tested (established) inhibitors
« compound 18 shows mutant-specific inhibitory potential (CK16R168H)
mutant-specific effects and efficacy in cell culture need to be improved

— kinetic analysis broadens our knowledge about the (tumorigenic)
functions of CK1 isoforms

— potential use of CK16-specific inhibitors in new therapeutic
strategies for the treatment of proliferative disorders
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