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GSK PKIS Screening a SGC

367 compounds

~31 chemotypes

Screened against:

224 kinases (enzymatic assay)

TKL STE CK1 AGC | I_’ok " 70 kinaSeS (DSF)
i i I

Chemotype

D = original target of chemotype D = alternate targets observed for chemotype

a,b,c = different original targets of the same chemical
series, where these targets are not closely related. 0% NN 100% inhibition

Nat. Biotechnol. (2016) 34, 95-103



PKIS Screening aSGC
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Oxindole chemotype examples SGC
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PKIS DSF Screening SGC
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AAK1 selective starting point SGC
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DSF and cancer cell inhibition correlation SGC

NCI-60 panel screening 7

Low overt toxicity
(LCsq all > 20 uM)
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Adaptor protein 2-Associated Kinase 1

Only ~30 citations (Pubmed)

Phosphorylates Adaptor Protein 2

(AP2) and NUMB
Regulator of endocytosis
Activity stimulated by clathrin
= Regulator of clathrin-
mediated endocytosis
Part of Numb-Associated Kinase
(NAK) family
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NAK Family

BIKE vs AAK1 GAK vs AAK1 MPSK1 vs AAK1

Fiona Sorrell
AAK1 and BMP2K (BIKE) most closely related to Drosphila protein kinase NAK
Conserved activation segment C-helix (ASCH)

BMP2K also a clathrin-coated vesicle-associated protein and Numb-associated
GAK essential for clathrin trafficking and binding to the plasma membrane

Structure (2016) 24, 401-411



AAK1 and Clathrin-mediated endocytosis SGC

receptor formation of
N clathrin-coated vesicles

PM
AP-2 ,
5
i clathrin —
v N”mb uncoating
[ AP-2 comple) -@'
o-adaptin
B2-adaptin .8
u2-chain fusion
o2-chain
8 j early endosomes
Sorensen and Connor, Traffic (2008) Grant, B. D. and Sato, M

1791-1800 http://www.wormbook.org/chapters/www_intracellulartrafficking/intracellulartrafficking.htm|



AAK1 and ALS SGC

* Superoxide dismutase 1 (SOD1) mutations cause a toxicity that leads to familial
form of amyotrophic lateral sclerosis (ALS).

* AAK1 selectively interacts with mutant SOD1, but not with wild-type.
* AAKI1 Expression is granular in rodent spinal cord.

* AAK1 mislocated into aggregates with mutant SOD1s and neurofilament proteins in
rodent models of ALS.

* AAK1 levels were decreased in spinal cords of ALS patients.

=> |mpaired neurotransmission / vesicle recycling.

Shi, B., Conner S.D. and Liu, J. Int. J. Mol. Sci. 2014, 15
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AAK1 and BMP2K have a similar ATP site

30 AT

209

BMP2K GAK

. - r2=0.32

20

As expected from sequence . AT,
conservation,
Inhibitor binding correlates best for 207
AAK1 and BMP2K STK16 . = r2=0.48
i
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20




AAK1 / BMP2K co-crystal structures SGC

K252A AZD7762 Baricitinib

Fiona Sorrell
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Kinome Selectivity SGC

Reaction Biology Profiling 300 kinases:

% Remaining Activity
(1 uM GSK3236425A)

NLK 24
MLCK2/MYLK2 33
BRSK1 46
TNIK 51
BRSK2 58

(AAK1 & BMP2K not included in the panel)

GSK3236425A



AAK1 / BIKE probe

The series produced three inhibitors with IC., (AAK1) ~ 30 nM
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BMP2K : GSK3227652A structure @SGC
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Why is cyclopropyl important?
Rafael Counago
SGC UNICAMP



Confirm potency and control compound SGC
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Confirm selectivity SGC

GSK3236425A K, values for selectivity analysis:

@ Ho0 - AAK1 nM

5 ~- BMP2K AAK1 8

®  50- W GAK BMP2K 13

! —— STK16 GAK 1621

° STK16 329

c -8 -6 -4 -2 Fold selectivity:

S Concentration (M)

€ 50 AAK1  1x
BMP2K 1.6x
GAK 195x

STK16  40x
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