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Prediction of binding affinity of XAV939/Tankyrase-2
using alchemical free energy calculation

oYoshiaki Tanida, Azuma Matsuura
Fujitsu Laboratories Ltd., Japan

[Abstract] Flexibility and conformational entropy often induce very slow relaxation at the
equilibrium state of the ligand-protein complex system. For Alchemical Free Energy
Calculation, structural sampling must be done in thermal equilibrium state in many
intermediate states defined by the coupling constant A. We chose the XAV939/Tankyrase-2
complex as the typical case study. To obtain the convergence of the free energy of the
complexation, a 140 ns long molecular dynamics simulation was needed; an evaluated free
energy of binding was in good agreement with the experimental value.

[FF] —ikic. & o T B ORI G RAEE O BOEERR BB~ DR TN 2 35k
T5, ZOZ X, FAHEEERCTHBAEDT XL —Z23MEL L9 & T258, FFicT L
FINNBRIEICR -T2V a2 b— g TR, FIRETONEKENIEFICELS 252 L
FEWT 5, & 2T, XAVI39/Tankyrase-2 [I] DR D#EA HH =RV X—3H A2 T /L7
I INVEBETITV, FDOIR O 2~ 7,

[FiE (E8 - #i)] B ToZ oI BITkT 250 Ty R +OfsaiatEiL,
fRBEER CRMEiS D, 22T, VTV RoFOREEIREBEZIMNTART v v L THIR
LIZEMTERT D L. K1 OB )FH A 7 Vinbiia BT RLF—(3,

AGhing = [AGE + AGE]

(A + k) € o= ®

—AGE — AGY, — AGHEC aGs 1 AGR, |

cszong, 2ot mEsc w or [ ([ 4O "(®
(XU > RyT &2 0 JEHERSE DA BA/EH
WOEMAENEN (77 0 F AT — L ZHE = v
o) wmainsnigopm=irx—st | (O |+ (©
Thb, ST, MPOFIREERMITEL D
FARRBIZ T S, Uy 7Y o 7ERTRE @ T .
sho, RERomsaREeexts | (L |+« |- (&
TeDIEN SN DI HRART v /L ORI
WA LVE - ThHbH, 2Ok Fig.1. Alchemical unphysical path used
12 L ABRRIRBEDORIEIZIZ. Boresch 5 M F

+

— +

AGSp l

—  +

AGH |

+




E[2]% A,

XAV939/Tankyrase-2 |d PDB id: 3KR8 [1] %
HIZLTET Y 7 %1To7= (Fig2), 725,
RIBFRHEATEY L Tk, XAV939/Tankyrase-1
(PDB: 3UH4) & EIZ L CTHisE LT, ¥ =
L—3 3 VI NPT OB TF TV, 2fs &
T T EIT, MBARIZE T
M AT > 7,

[EE - E2] 140ns O TE/IFY I =
L—va ORER (Fig.3), MG HHT RV
X —|%, -11.8 (0.8) kcal/mol & 727, ZZ
T, FEIINIE T — A R T v 7Bk - T
AL ONTEMERRAETH D, 72B, ITCIZ Fig.2. XAV939/Tankyrase-2 complex
& % SEBRRE H4[1]13-11.0 (0.3) keal/mol T, 4
EDOFEREREIFEFICRS —H LTS,

BONTEERDOTFNVFE 2R LITRT, ZOROFHEE LT, HEMEAIER
WZEEae 77 TV T — VA AEAERIC L D50 DOENIEFICKRE R B0
"o, £z, EBRFERIZT o Z L E—IH -3.7 (0.2) keal/mol, => k1 '—IH -7.3(0.2)

kcal/mol T, = hrt'—

40— T T DRI L > THEE KR E
JERL L CuNd Z &M yin
~ 38+ ! 1 A, ZOXHicTr el
g 36 : forward *—GC%{:E}Q Ei:]é—;*/l/ib—
= ; 1 ~NOFEERKEI N LR,
g IR BT & 7 7 7
X34 L i % i % i LT — )L ZAFHHAER G
o % : DRERFFGEFIE R
S x| %% { % I Lcwsvorzaisn
reverse 50
30 . ] \ 1 . ] . ] | . ] \ |

0 20 40 60 80 100 120 140
Simulation length (ns)

Fig.3. Convergence of free energy of binding for XAv939/Tankyrase-2

Table.1. Computed free energies (in kcal/mol)

AGR, AGYy AGLL AGR AGS AGE AGS
1.89 (0.05) 1495 (0.19)  15.69 (0.81)  10.32  10.15 (0.01)  0.23 (0.02)  -11.82 (0.83)
[2%E& 3]

[1] T. Karlberg et al. J. Med. Chem. 53, 5352 (2010).
[2] S. Boresch et al. J. Phys. Chem. B 107, 9535 (2003).



