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Overview of DYRKs Family
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Function of DYRK3
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Evolutional analysis of Dyrk3

NLS DH KINASE NLS PEST His S/T
DYRK1A (i ' I B
100 DYRKI1A
1 Class|  DYRKB -:-W'P~ T ——
DYRK1B DYRK2 (mil( I
DYRK?2 DYRK3 .
100 DYRK3 ClassII DYRK4 ()il ___ e
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DH: DYRK-homology box
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Evolutional analysis of Dyrk3

Detection of Positive Selection Using PAML
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Structural analysis of Dyrk3

_ Similar to other DYRKSs family members
Residues : 138-533

—— a common kinase fold
PDB entry : 5Y86 NAPA
1.9A : :
NAPA : N-terminal autophosphorylation
N-lobe accessory domain
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Harmine
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Crystal structure of hDYRK3 ) CAS No. : 442-51-3
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Structural analysis of Dyrk3

7oA
Y ) neem
2 aB

N-terminal

=

-
C-terminal

q
A B

N
.o 2
$,

| _

Sy

VoS

CMGC-insert region

N-lobe

C-lobe

homology box

» Specific features of class Il DYRK family
members
NAPA + DH box
» Contribute to autophosphorylation of the
tyrosine in the activation loop 8

Kuglae Kim et al. 2018.



Structural analysis of Dyrk3

® Structural alignment
Dyrk3 vs Dyrk1A (RMSD) : 0.948
Dyrk3 vs Dyrk2 (RMSD) : 0.637

® NAPA is an important domain for DYRK3
protein stability

DYRK3 (132-572) DYRKS3 (ANAPA)

Hydrophilic |1

I Hydrophobic
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Kuglae Kim et al. 2018.
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Structural analysis of Dyrk3
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» Y369 is phosphorylated and two arginine
residues harbor the phosphate groups by
salt bridges 0

Kuglae Kim et al. 2018.



Structural analysis of Dyrk3

PTR-369

ARG-376

Y369 is phosphorylated and two arginine residues harbor the phosphate groups by salt bridges



Structural analysis of Dyrk3
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Structure-based drug design
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® Increase hydrophobic interaction



Structure-based drug design

Molecular structure optimization

e Add more polar contacts ﬁ h
\D

® Increase hydrophobic interaction

@ 11-methoxydibenzo[a,c]phenazine
Similarity Searching SMILES:c12¢(nc3c(n1)cc(ce3)OC)e c(c3c2ccee3)ceee
Query Molecule : Ligand of PDB:5Y86 Tanimoto : 0.833333

Target Database : Specs (210776 commercial compounds)

Method : Tanimoto Similarity Ref: https://www.specs.net/

Figerprint : FP2 ( 1024 bit ) Calculated by Open Bable Ref: http://openbabel.org/wiki/Main_Page
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Supplementary

SMI Name
c12c(nccc2C)c(ccc10C)0C 5,8-dimethoxy-4-methylquinoline
c1(c2nccecc2neclBr)O 3-bromo[1,5]naphthyridin-4-ol
c12c(c(cc(n1)OC)OC)cc(c(c2)OC)0C 2,4,6,7-tetramethoxyquinoline
n1(c2c(ccl)cc(cc2)OC)CCN 2-(5-methoxy-1H-indol-1-yl)ethanamine
c12c(cc(nclceccc20C)OC)0C 2,4,5-trimethoxyquinoline

c12c(nc3c(nl)cc(Oclcec(N)ccl)ce3)clce(c3c2ce

c(ce3)l)ececl 4-[(7-iododibenzo[a,c]phenazin-11-yl)oxy]phenylamine

c12c(cc(ccl)Cl)ncec20C 7-chloro-4-quinolinyl methyl ether
c1(=0)c2c([nH]c3clccee3)cccc20C 1-methoxy-9(10H)-acridinone
[n+]12c3cc(cecc3ceclecec2)0C 9-methoxypyrido[1,2-a]quinolinium

cl12c(nc3c(n1)cc(cc3)OC)clc(c3c2ccec3)ccccl 11-methoxydibenzo[a,c]phenazine

Tanimoto

0.555556
0.557143
0.56338
0.571429

0.634921

0.652174
0.655738
0.666667

0.8
0.833333
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Supplementary

Properties Value Probability
Human Intestinal Absorption + 0.9966
Human oral bioavailability + 0.8000
Honey bee toxicity + 0.6911
Ames mutagenesis + 0.8600
CYP1A2 inhibition + 0.9551
P-glycoprotein inhibitior + 0.6419

Ref: http://Immd.ecust.edu.cn/admetsar2/result/?tid=46757
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