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The importance of the aX[32 1s illustrated by its mutation in leukocyte adhesion deficiency, a
lethal disease. Upon ligand binding, the ligand-binding domain of aX[32, called the aX I-
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Figure 1: Conformational changes between (A,C) bent, closed/low-affinity and (B,D) ) Z 0.03
extended, open/high-affinity conformations of the integrin aXp2. (E) Schematic of the aI-a7 f‘; >
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The aX I-domain 1s an allosteric protein that relays bidirectional cellular signaling between ' ‘?j 0.02
the a and the 3 subunits of the aXp2 through allosteric coupling between the divalent cation %ﬂ '
binding site and its allosteric al-a7 helix. - i) K, =220+ 18 uM
The binding of Mg?" and subsequent extracellular ligand induces reorganization of the aX I- . ;% 0.01 R2=0.997 Figure 9: (A) Molecular docking of simvastatin to aX I-domain and (B) crystal structure
domain, hypothesized to move the aX I-domain from the closed to the open state and induces . e 95% confidence =162=K 2242) of aM I-domain-simvastatin complex.
piston-like downward movement of the al-a7 helix. N B o egd o § - g A) The carboxyl group of hydrolyzed simvastatin associates with Mg?* at the MIDAS through
The carboxyl group of the hydrolyzed simvastatin, which . ] 130 ‘H~ s (5D ® hydrophilic interactipns w.ith Tﬁ1r297, Serlé'lO,.Ser142, an.d Glu244 (shown in dotted lines),
1s a small molecule, was found to antagonistically bind \CK %%p = . 5 —/ 0 200 400 600 800 1000 1200 whereas the aromatic moiety of simvastatin interacts with Phe206, GLy205, and Gly141
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1) Simvastatin binds to the aX I-domain. fNMR). titration of t‘he aX. I-doma.in with simvastatin binding. be the best representation for demonstrating the molecular basis of simvastatin binding.
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conformation of the aX I-domain. Figure 2: Chemical forms of simvastatin. HSQCs of 25 pM oX I-domain in 10 mM simvastatin by NMR agrees with the DSF . e ]
, i sodium phosphate, 150 mM NaCl, 10% D,0, result.  The decrease in the melting temperature of the ¢X I-domain in DSF, as well as the instability of
ObJ ective pH 6.4 were acquired on Bruker 800 MHz at . prgyides a feasible platform to perform the protein during STD NMR, were observed upon the addition of simvastatin. These
The aim of this study is to characterize the binding mode of simvastatin to the aX I-domain at varying concentration of simvastatin. further NMR dynamic studies. obsirvatiops i;ldilcate thSa.t the hbindigg of simvasta]tjip ;o th?1 alX I-g(])ama;p po.tenti?lily induges
the atomic details and design 2" generation selective molecules for the aXp2. . . . . . contormationa hanes: S the carboxylaje group binds o the figand binding site of the protein.
Molecular b aS1S Of Simvastatin blndlng the X I-domain perhaps changes towards the open state.

 Even though simvastatin antagonizes ligand binding affinity to the o X I-domain, i1t could

Figure 8: Saturation Transfer potentially still induce signaling on the cell surface for internalization of o Xp2.

aX -domain Difference (STD) * Despite 66% homology between the o X and the ¢ M I-domains, the specificity in their respective
] ligand-binding modes differ. The insights on the molecular basis of simvastatin binding to the ¢ X
407 24 «Da o « NMR spectra were obtained for [-domain could be significant for investigating potential binders, such as small molecules or
~ v 25 uM oX I-domain in 20 mM peptides, which could in turn help in designing drug compounds for inflammatory diseases.
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