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Figure S1: UniProt Align results of human and mouse NIK protein sequence.
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Figure S2: UniProt Align results of human PAK4 and mouse NIK protein sequence.
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Figure S3: (A) Timeline of protein-ligand contacts of NIK with compound 6 (B) Ligand torsion
profile of compound 6 in NIK. It summarized the conformational evolution of every rotatable bond
in the ligand throughout the simulation trajectory (C) Timeline of protein-ligand contacts of NIK
with compound 4 (D) Ligand torsion profile of compound 4 in NIK.
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Figure S4: (A) Timeline of protein-ligand contacts of PAK4 with compound 6 (B) Ligand torsion
profile of compound 6 in PAK4. It summarized the conformational evolution of every rotatable bond
in the ligand throughout the simulation trajectory (C) Timeline of protein-ligand contacts of PAK4
with compound 4 (D) Ligand torsion profile of compound 4 in PAKA4.
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Figure S5: (A) (B) (C) (D) Molecular surface area, solvent accessible surface area,
area ligand properties of complexes in the simulation

NIK-Compound 6

0 20 40

NIK-Compound 4

60

80

100

PAK4-Compound 6

polar surface



NIK/compound 6

1M .28
/ 12 14l |
10\ | ‘
(9"13\\ 12f 1
157 & 14
8
10} 1
\\}, 3
\ 23 EM* 1
5—pg Il s
4// A 175, 21 06} |
\ 1—e 18 22
3::2/ A\ 0.4} ]
20—19\
/ 24 0.2} 1
27\\ /
26—25 ool
N _ap MNmTaeReagNnYNenRARRARARASRERR
28— Atom Index
335 340 345 350 355 360 380 385 380 385 400 405 410
334 [PVEEYLVHALQGSVSSGQOAHSLASLAKTWSDNEGVLLTERLRPVDYEYREEVHWMTHQPRVGRGSFGEVH 417

420 425 430 435 440 445 450 455 460 465 470 475 480
418 RMEDEQTGFQCAVKEVRLEVFRVEELVACAGLSSPRIVPLYGAVREGPWVNIFMELLEGGSLGQLIKQMG 487

490 485 500 505 510 515 520 525 530 535 540 545 550
488 CLPEDRALYYLGQALEGLEYLHTRRILHGDVEADNVLLSSDGSRAALCDFGHALCLQPDGLGKSLLTGDY 557
> — —> =

560 SE5 570 575 580 585 590 595 600 610 615 620 625
558 IPGTETHMAPEVVMGKPCDAKVDIWSSCCMMLHMLNGCH C I
e

€35 640 645 650 655 660 665 670
€3, AIQEGLRKEPVHRASAMELRRRVGRALOEVGGLKSPWKGEYREPR :7%

45 . : : : : " ‘ ;
B 30 [t b s
T
e ]
o . ‘ ‘ ‘
[ 20 40 60 80 100
o T T T T
AT w
vy
50 | n
S
s 100
[
h=l
=
= 150
o
=3
o
& 200
&
100 150 200 250 300
L 1 Residue Index

o, TR g

300

. .
0 20 40 60 80 100
Time (nsec)

Figure S6: Ligand PMSF and protein secondary structure changing plots of NIK/compound 6
complex during Desmond MD simulations.
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complex during Desmond MD simulations.
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Figure S8: Ligand RMSF and protein secondary structure changing plots of PAK4/compound 4

complex during Desmond MD simulations.
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Figure S9: Ligand RMSF and protein secondary structure changing plots of PAK4/compound 6
complex during Desmond MD simulations.



Figure S10: Illustration of solvent accessible surface of ligand-receptor complexes that extracted
from the last frame of MD results. The surface was colored with blue and green corresponding to
solvent exposing degree of receptor atoms in binding pockets. (A) NIK protein (yellow ribbon)
complex with compound 6 (orange stick). (B) NIK protein complex with compound 4 (blue stick).
(C) PAK4 protein (blue ribbon) complex with compound 4. (D) PAK4 protein complex with

compound
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Figure S11: RMSD and RMSF plots of four complexes in Amber MD



Table S1: Distance-similarity analysis of human NIK and mouse NIK protein binding pocket

Distance/ A Identity (%) Similarity (%) Homology (%)
3 100 100 100
4 98.3333 100 100
5 98.4615 100 100
6 95.122 98.7805 98.7805
7 92.6316 97.8947 96.8421
8 92.3077 98.0769 97.1154
9 90.8333 96.6667 96.6667

10 91.9118 97.0588 97.0588




Table S2: Distance-similarity Analysis of human PAK4 and mouse NIK protein binding pocket

Distance/ A Identity (%) Similarity (%) Homology (%)

3 53.8462 71.7949 69.2308
4 46.6667 65 61.6667
5 43.0769 61.5385 60

6 39.0244 56.0976 59.7561
7 35.7895 52.6316 57.8947
8 33.6538 50 55.7692
9 30.8333 47.5 51.6667

10 30.8824 47.7941 50.7353




Table S3: Ligand single point energy results of QM/MM minimized complexes

Entry Complex HOMO (eV) LUMO (eV) ggg}?é;?(?\%
1 NIK/Compound 6 -0.1924 -0.0477 0.1447
2 NIK/Compound 4 -0.3269 -0.1883 0.1386
3 PAK4/Compound 6 -0.1896 -0.0539 0.1357
4 PAK4/Compound 4 -0.1898 -0.0478 0.1420




