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Study on Binding of Quinolinone Inhibitors to CDKS Based on
Molecular Dynamics Simulation
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Abstract ; Molecular docking, molecular dynamics( MD ) simulations ,and binding free energy analysis are performed to in-
vestigate the interactions between three quinolinone inhibitors and CDKS. The hydrogen bonding and hydrophobic
interactions between inhibitors and adjacent residues are analyzed and discussed. The results illustrate that the binding
modes of M1 and M2 with CDKS5 are quite similar. And the energy decomposition analysis reveals that the residue 110 is
one key residue for the different bioactivity between M1 and M2. However,M3 in M3/CDKS exhibits a different binding
mode compared to M1 or M2, the electrostatic energy between M3 and residue Asnl44 plays a key role in the binding.
The results of our work may be helpful for the design of novel and selective CDKS inhibitors.
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Fig.1 Molecular structures of three quinolinone inhibitors

1.2 HFafsE

N T AR EN G B HRIF S5 CDKS E-AWRwthai e, F AT ] Autodock 4. 0 F& 2R L 5 5g 84455
VEHERT T TR B X R R 25000 TR BE S B O AT [ RS, T CDKS SRR, 75X 12 2 B, Bt
JE T m#] CDKS I HAHR & 25 TR BRI ] CDKS B#k/ 5T b 4% 5 & T4 T CDKS i1 ATP-
ZEA LA, BTN 100 Ax100 Ax100 A, [A]HE 1 E 4 0. 375 AL FoATT3EAT 200 Yo 7 g B2,
BE R T I E N 25,000,000, 47 J5 /A 300. ZEASCH 0 12 10 45 SR MR 29 07 A A B A 2. 0 A R4S
AR
1.3 SFhhzEn

AR AMBERI10. 0 % PF " 4743 7 30 11 24400 48 13 5 A0 e 4 3 591 5% T AMBERFFO3 7 3% #11
GAFF 137, BefAR M S5 RESP HLff i i Antechamber A5 HLH8 1. B8 22 48 A B — A1) 2 T 1) /A
AR & 5L, K43 F 2R AR TIP3P. SR J5 AR F (N AR R 2 B . FER Z 00, AR &Y
HRHEAT R T MR AL AN LIRS B2 A AL, BU5 18 NPT 2245 F X484 64T 20 ns JEBRHI94> T30 11
AL
1.4 #A&BAHEEITE

A FRATAI A MM-PBSA J7 74115 T 25495 CDKS Z [R5 G A M RE. AT =P 5 10 ns
(I PP R IR T 200 MGG AT 3. MM-PBSA )5 B R an F

AG,...,=AG(complex) —[ AG( protein) +AG(ligand) ] , (1)
AG,, . =AE, +AG,~TAS, (2)

AE, . =AE  +AE (3)

AG, =AG,, +AG, s (4)

AG, o =y (SASA) 4. (5)

EiAT R (1) H AG(complex) ,AG (protein) and AG (ligand) 73 5IACREZ 51, 8 H BRI RE AR F
Ffit. i SASA VA I AT Ko 2 1 AL AT LA 5 Molsurf J5 WA TAG B, A FMUTRE A2 0 1.4 AL St 7 A 591
S8y 1B 43314 0.005 42 keal/ (mol+A) F10.92 keal/mol. 15 5T VAT B HL 8 K04 3% K 1 1 80.



B U4 (A ARBE2 ) 55 36 455 2 (2013 48)

2 giRtie

FEARTSCH, 3 Fofr s o ] 21 91 o1 770 9k X2 31 CDKS 1. 3 R A 4 i HARSS AL 2 fr . B R
=, UTE 2 ERM T 7R 3E Tlel0 Ala31, Lys33 ., Val64  Phe80 . Glu81 ,Phe82  Cys83 ., Asp84 . GIn85 . Asp86 .
Lys89 . Leul33 1 Asnl44 2 Bk F 4. 3 FhiE GHnl 43 AR 45 58X (T) M1 1 M2 5 CDKS (145
GREATEARARAR , BATT 555 Cys83 Fl Glu81 #IE AL 1 —LL &5 ; ( 11 ) M3 Hr i s bR 5 5k L Asnl44 22
T IR U, F FLS AR T 5 i 1 BRI 598 3 Cys83 I Glus1 LRI e,

@M1 M2 e ~
\_E82 \ o /\G\O
«@ 3=
Esl/ C83 )
_ Ve ) A\31)J L T hed 7807 ) :
V64 ) 7 F80 7 B3, v
& .
e = ves
& K !
/ K33 j?\ _
N h D86\ N /<
N [ N144 ™~ Lo

E 2 CDK5 5EMEREAMAXEESEX
Fig.2 The detail binding modes of CDKS5 docking with quinolinone analogues of M1(a) ;M2(b) ;M3(c)
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Fig.3 2D representation of hydrogen bond and hydrophobic interactions. Dashed lines represent hydrogen bonds,
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and spiked residues form hydrophobic interactions
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Table 1 Binding free energy components for the three complexes by using MM-PBSA method ( kcal -mol ™! )
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