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SHORT ABSTRACT:

Here, we present how Small Angle X-Ray Scattering (SAXS) can be utilized to obtain information on low-resolution envelopes representing the macromolecular structures. When used in conjunction with high-resolution structural techniques such as X-Ray Crystallography and Nuclear Magnetic Resonance, SAXS can provide detailed insights into multidomain proteins and macromolecular complexes in-solution. 

LONG ABSTRACT:

Protein-protein interactions given. 

INTRODUCTION: 

Cells contain intricate networks of proteins that act as molecular machines to carry out cellular functions such as signaling cascades and maintaining structural integrity. The ways in which these different components move and interact in three-dimensional space gives rise to the specific functions of the macromolecules. The importance of protein structure, dynamics

PROTOCOL: 

1. SAXS Sample Preparation and Data Acquisition

1.1. Sample Preparation:

1.2.1. Collect SAXS data using an in-house system or synchrotron, according to manufacturer’s or facility guidelines. 

REPRESENTATIVE RESULTS:

MONSA to obtain the low-resolution structure of the entire complex, which suggested that indeed, only the C-terminal region of both proteins participate in mediating interactions, whereas the rest of the domains are far apart from each other (Figure 3, Video 1).

Figure 1. Schematics of SAXS set-up

Figure 2. (A) A plot of an intensity of scattered light vs. scattering 

Figure 3. Low-resolution structure of the complex of nidogen-1, and laminin &#947;-1 obtained by analysis of merged data sets using the program MONSA. The color scheme is the same as Figure 2.
 
Video 1. The low-resolution structure of the nidogen-1 and laminin &#947;-1 complex. This movie was prepared using PYMOL to visualize various structural features of the complex. The crystal structure of the laminin-nidogen complex (PDB ID: 1NPE) is shown as ribbon cartoons, highlighting the interacting sites for this complex. The color scheme is the same as Figure 2.

DISCUSSION: 

The critical steps of SAXS data analysis outlined in the protocol section of this paper include buffer subtraction, Guinier analysis, Kratky analysis, data merging and P(r) distribution. The ab initio bead modeling is too extensive to be covered here in detail and is therefore only covered briefly. 
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