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Structural Study of Fibrils Formed by the FUS Low Complexity Domain
Murray, D.T. (National Institutes of Health, Lab of Chemical Physics); Masato, K.; McKnight, S. (U. of Texas Medical Center Southwestern, Biochemistry) and Tycko, R. (National Institutes of Health, Lab of Chemical Physics)

Introduction

mRNA binding proteins are known to aggregate during normal biological function [1]. These proteins also aggregate in diseases such as amyotrophic lateral sclerosis and frontotemporal dementia [2]. A domain common to many mRNA binding proteins is a low sequence complexity domain that is composed of a subset of the 20 amino acids with ~75% of the domain being composed of only four amino acid types. Recently these domains have been shown to form protein fibrils similar to those observed in Alzheimer’s patients. The goal of this project is to determine a 3D, atomic-resolution, structure for fibrils formed by the mRNA binding protein fused in sarcoma (FUS). The model will help medical scientists design novel imaging agents for early detection of disease.
Experimental


The experiments performed this year were aimed at determining long range (|i-j| > 3) contacts for the FUS fibrils. These contacts will be used in subsequent calculations to determine the tertiary fold of the FUS fibrils. Two samples were prepared with a 13C isotope dilution strategy: 2-13C glycerol, uniform 15N and 1,3-13C glycerol, uniform 15N. The 21.1 T ultra wide bore NMR spectrometer in Tallahassee, FL was used to record 3D nitrogen-carbon correlation spectra. 
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Figure 1: 2D slice through the 3D NCACX spectrum of the 2-13C, uniform 15N FUS fibrils at 119.1 ppm 15N frequency. In addition to the sequential |i-j| = 1 signals, two signals are present that represent long range (|i-j| > 3) magnetization transfers. 
Results and Discussion


A 2D slice through the 3D NCACX spectrum of the 2-13C, uniform 15N labeled FUS fibrils is shown in Fig. 1. Serine 77 has been identified at this particular combination of 13C and 15N frequencies. The crosspeaks represent long range magnetization transfer from the CA atom of Serine 77 to neighboring carbon atoms. The expected sequential transfers (|i-j| < 3) are observed. Additionally, two long range (|i-j| > 3) transfers are observed.
Conclusions

We have measured 10 long range contacts using the two glycerol labeled samples. These measurements are currently being used to calculate a 3D atomic resolution structure for the FUS fibrils. Additional labeling strategies are also being pursued to measure more long range contacts.
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