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Structural Stability of Force-Regulated FLNa-Ig21/allbp3-CT
Complexes by Molecular Dynamics Simulation

REN Jianfang”, LUO Yichong*, WU Jianhua, FANG Ying
( School of Biological Sciences and Engineering; Institute of Biomechanics, South China University of

Technology, Guangzhou 510006, China)

Abstract; Objective To investigate the effects of force on mechanical stability of FLNa-1g21/a«llbB3-CT complex
and the regulation mechanism. Methods The FLNa-Ig21/«llbp3-CT crystal structures were taken from the PDB
database. The stability of the complexes in a physiological environment as well as the unfolding path and
mechanical stability induced by mechanical forces were analyzed using equilibrium and steered molecular
dynamics simulations. Results During the equilibration, the survival rate of most salt bridge and hydrogen
bonds was below 0. 5, and the interactions between FLNa-Ig21 and «llbp3-CT was relatively weak. During
stretching at a constant velocity, the complex could withstand a tensile force of 70 — 380 pN, and its
mechanical strength depended on the force-induced dissociation path. Under a constant force of 0-60 pN,
the complexes exhibited a slipping-bond trend, and the force increase facilitated the breakage of the R995-
D723 salt bridge and the activation of allbp3 integrin. Conclusions The force-induced allostery of allbp3-MP
enhanced the complex mechanical strength and delayed FLNa-Ig21 dissociation from ollbp3-CT. After
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breaking through the 20 pN threshold, force positively regulated the activation of «llbp3 integrin. These

results provide insights into the molecular mechanism of «llbp3 activation and the development of related

targeted drugs.

Key words: platelet integrin; molecular dynamics (MD) simulation; unfolding pathway; mechanical strength;

mechanical regulation mechanism
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Tab.1 Important hydrogen bonds and salt bridges at the FLNA-Ig21/odlbB3-CT binding surface during equilibrium ( survival rate =0. 30)

R

HE# KA BARLHRE  ollbB3-CTFEHE  FLNa-lg21 3R SRR
equ 1 equ 2 equ 3
1 H E749 V2275 0.95 0.75 0.98 0. 89
2 H T751 12273 0.94 0.76 0.93 0.88
3 H R760 E2286 0.42 0.77 0. 00 0.40
4 H D723 G2270 0.77 0.31 0.12 0.39
5 H K748 E2276 0.45 0.46 0.13 0.34
6 H B3-CT R724 D2287 0.20 0. 80 0. 00 0.33
7 H T751 Y2297 0.52 0.47 0. 00 0.33
8 H T720 (G2269 0.39 0.21 0.34 0.31
9 H Y747 G2277 0. 05 0.00 0. 89 0.31
10 H E749 K2280 0. 06 0.34 0. 54 0.31
11 H R760 D2290 0. 00 0. 00 0.93 0.31
1 H allb-CT K994 E2313 0.20 0.39 0.51 0.37
1 S 3T K748 E2276 0.78 0.71 0.17 0.55
2 S B3- E749 K2280 0.08 0.44 0.69 0.41
1 S allb-CT K994 E2313 0.25 0.55 0.81 0.54
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