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Introduction . - -

. . CIT and TNIK: protein structures Recombinant expression
Lead discovery programmes for protein d bi . d o .
kinases often rely on recombinant versions and recombinant versions ana puri cation
encompasglng SOler their catalytlc .domalr.]' *Recombinant proteins were expressed in insect cells with the baculovirus system
HOWGVGF, kinases are complex multi-domain *The most effective expression condition for each chimeric version was identified

: PR by screening twelve alternative combinations

renr]jélmaefeg%?/sfhce:?fglzgﬁ aarc;lrvelgllcli ISa rgely *Purification was performed by tag affinity chromatography
Therefore, we have applied our expertise in KIN-AGC KIN-PH

CIT

-

recombinant protein production in support
to lead discovery programmes on two
multifunctional protein kinases:

¢ Citron Rho-Interacting Kinase (CIT),an O |
: -1

AGC kinase structurally homologous to

ROCK, which plays a key role in cytokinesis - el

Recombinant
versions

il

KIN KIN-I KIN-CNH

during mitosis. ___Q- o
CiTisa 2027- tein ki hich i . e
IS d dad protein Kinase, wnicn Is = O- - )
conventionally used in compound testing 25| - O =
as 449-aa short kinase domain |aCkln9 the § > O_= O * All recombinant versions were purified to near homogeneity, apart from
accessory regionS' full-length CIT versions, which were recovered exclusively in the insoluble fraction
! ) ) ) Ol R — of the cell lysate and thus deprioritized
e TRAF2 and NCK—Interactlng proteln Kinase B * The position of the tag had a remarkable effect on the production yield

(TN|K) a GCK fam||y member essential for * Kinase-domain versions were produced at a 3-10 times higher yield compared
' to longer versions

activation of WNT signalling pathway.
TNIK is a 1360-aa protein generally obtained
as 367-aa short version, which encompasses

exclusively the catalytic domain. Proof-of-activity Identification of an effective
 CIT and TNIK activity were first assayed with radioactive kinase assay using SU bSt rate
generic substrates
° Act|v|ty was than assessed with a luminescence-based Coup|ed System e Prioritized CIT and TNIK recombinant versions were used to screen a Iibrary of
in 384 well/plate format 1040 peptides enriched in S/T/Y (11-aa)
* H1 and MBP were included as reference substrates for CIT and TNIK reactions,
o CT - - 4 4 respectively
Conclusions e
99 & - CIT - Positive peptides > H1
® Permissive conditions for protein ) b | cITKiN-AGC
production and enzymatic activity of N »
extended versions of CIT and TNIK were o f
identified: CIT was successfully expressed as TKNAGSH | KINAGGZ | KNPHI | KINPHZ

truncated version of 165 kDa, encompassing
over 75% of its entire primary structure,
while TNIK was expressed as 155 kDa
full-length enzyme;

e Catalytic activity of CIT and TNIK | 1 0
WaS Conﬁgured With homogeneous _ KIN-1 | KIN-2 | KIN-I-1 | KIN-I-2 ‘KIN-CNH-1‘KIN-CNH-2‘

Iuminescence and ﬂuorescence_based CITand TNIK und t autophosphorylati d efficiently phosphorylated S ' fth tide lib identified 6-7% tid tati bstrat
. . o an unaerwent autopnospnoryiation ana efrrcien pno y ® Screening o e peptiae liprary iaentimne -/ 70 peptiaes as putative substrates

HTS, * Based on expression yield and activity data, CIT-KIN-2 and TNIK-CNH-1 were e Seven peptides for CIT and five peptides for TNIK were identified as more
. . prioritized for HTS assay development effective substrates than H1 and MBP, respectively
¢ Effective peptide substrates were

identified by screening a library of surrogate
substrates and the kinetic properties

TNIK/KIN-CNH

of the enzymatic reactions were fu”y Klnetlc pa ramelters PrOdUCtlon Of CIT and TN I K
CharaCte“ZEd; e Kinetic parameters for the most effective peptide substrates were determined |Ong-f0rm5 fOI‘ HTS
° - - - using a fluorescence-based assay in 384 well/plate format
Expressmn and purlﬁcatlc?n of CIT and e Expression and purification of CIT and TNIK were up-scaled to achieve
TNIK were up-scaled to achieve a proof—of— a proof-of-principle of potential HTS campaigns on a collection of
principle of potential HTS campaigns on a . over 2,000,000 compounds
collection of over 2,000,000 compounds, ~
leading in both cases to homogeneous £ CIT MW S FT WIW2E1 E2 E3 E4
batches of active kinases; J o Ponite Peptide-1 200 wwigwe = —EE CHIHE 165 kDa
. e > ® Peptide-2 Peptide-2 97 | |
e This study suppprted the p055|l§)|I|ty to | | M Sroduction of CIT for HTS
overcome the major bottlenecks in the 100 20 300 400 (2.000.000 compound library):
production of Iong kinase recombinant Peptide (M) ° 2,1 x101°|nsecft cells (14.I|tres of cell culture)
TNIK * 130 mg of purified protein

forms, to ensure that drug discovery
programmes are performed with proteins K
more closely preserving the structural and ' e UM sec')
functional properties of the native enzymes. ' reptice” o0

MW I S FTW1W2 E1E2

; ® Peptide-1 Peptide-2 0,012 220 B
Moreover, the interplay of the accessory ® Poptide-2 160  Iehd I 155 kDa
domains with the active site is expected o ptﬁjO( " 150 200 “e ES8 Production of TNIK for HTS
. e e o eptide (n : - . _
not only to influence the sensitivity to Ty BET (250100'?89-C°mf°u,r|‘d(L'ﬁ'-r?rreys)'of el culture
: : 50 : ¢ 6,1x10%insect cells (4 i ultu
orthos’gerlc molegulgs, but also to prov!de * One peptide substrate was prioritized for CIT and TNIK according to the 40 v e 40 mq of purified protein
potential allosteric sites to target the kinase kinetic parameters, which resulted 3-4 times more effective than generic

substrates H1 and MBP, respectively

activity through novel and underexplored
mechanisms.
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