[image: image1.jpg]<



[image: image1.jpg]

Networks of Dynamic Allostery Control Enzyme Function
Holliday, M. (U. of Colorado Denver, Biochemistry and Molecular Genetics); Blue, A. (NHMFL) and Eisenmesser, E. (U. of Colorado Denver, Biochemistry and Molecular Genetics)
Introduction

A broad range of biological systems are dependent on allosteric communication for function and previous phenomenological observations suggest that changes in protein dynamics may underlie such communication. However, the inherently broad conformational space sampled by such systems has precluded detailed analysis of their communication mechanisms. We have utilized a simple but highly informative strategy that combines NMR Relaxation techniques And Single Site Multiple Mutations (abbreviated as RASSMM). By monitoring and comparing the dynamic impact of a single site distal to an enzyme active site, we have utilized this RASSMM approach to identify dynamic networks that underlie allosteric communication with the enzyme Cyclophilin-A (CypA).
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Experimental

15N TROSY R2-CPMG experiments were collected on a Varian 900 MHz and on a Varian 600 MHz spectrometer. All R2-RD data were collected on 2H15N labeled protein samples. Data were collected at 10(C using 1 mM protein. 

Results and Discussion

To illustrate the RASSMM approach, we first identified a distal residue to the CypA active site that exhibits R2-CPMG relaxation dispersion, Val29 that lies ~15 Å from the active site. R2-CPMG relaxation dispersion monitor conformational changes on the s-ms timescale with amplitudes proportional to minor sampled populations (i.e., thermodynamics). R2-CPMG curves showed two distinct patterns upon analyzing single site multiple mutations to this Val29, which reveals the existence of at least two dynamically linked communication networks. 

Conclusions
The major outcome here is that despite the fact that cyclophilin-A dynamics comprise highly localized movements that occur at different rates within the ms-ms timescales, RASSMM identified thermodynamically coupled communication networks that could also be used to modulate function via altering isomer-specific substrate affinities.
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Figure 1. RASSMM identifies two networks of communication within CypA. Three mutations were made to cyclophilin-A that revealed two different functional outcomes to R2-CPMG dispersions, indicating two different coupled networks (pink and cyan) with two examples shown for each. Shown are R2-CPMG dispersions at 900 MHz and rates of exchange were determined using both 900 MHz and 600 MHz data.









