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Immunoglobulin G

Type of antibody found in human circulation

Protects body from infection by targeting
and binding to antigens

Different subclasses

°  1gG1, 1gG2, 1gG3, IgG4
*  Differ in number of disulfide bonds

Streptavidin

A protein produced by the bacterium
Streptomyces avidinii

Tetrameric

Extremely high affinity for biotin



Presenter
Presentation Notes
Explain what an antibody is: Y-shaped protein in the immune system that identifies and neutralizes pathogens
Focusing on IgG1 and IgG2 because they are most abundant out of the 4 subclasses
Explain disulfide bond: connects the chains
Binding of biotin to streptavidin is one of the strongest noncovalent interactions in nature



Motivation

* Structure of antigen-antibody complexes is important for understanding how
they form and their effect in the immune system

= Goal: to analyze how two subclasses of immunoglobulin G, IgG1 and I1gG2,
interact with the protein streptavidin and determine the structure of complexes

* A software framework developed at the NCNR lacks experimental data for its
docking module

= @Goal: to provide substantial data & results to improve functionality
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Biomolecular complex: biological complex made of more than one molecule of protein, RNA, DNA, lipids, carbohydrates



Size-exclusion chromatography with multiangle light scattering
(SEC-MALS)

Varying concentration ratios, pH to evaluate best conditions for
complex formation

Series of buffer exchanges

MALS detectors

http://www.materials-talks.com/wp-content/uploads/2014/08/MALS-mutli-angle-light-scattering-in-flow.jpg
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Explain: 
-SEC: sample goes through columns, molecules separated by size
-MALS: determines absolute molecular weight of the particles in solution, 18 detectors, polarized light beam from a laser directed at solution, light induces oscillating dipole, macromolecule re-radiates light, intensity of scattered light proportional to molar mass
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Explain monodispersity: uniform collection
Bigger particles come first
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IgG and streptavidin have known molar masses, constant
Even as the concentration ratio varies, the complex molar mass is about the same for each sample
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High percentage= a lot of complex formed instead of remaining as just IgG or just streptavidin



pH 6.5 buffer

Effects of Different pH
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Explain aggregation : when misfolded proteins accumulate and clump together
Anything that appears to be a “complex” is likely just an aggregate 
Why pH 3: isoelectric point (no charge) is more neutral, further away from this point=more charge=more repulsion=potentially better separation
Also varied time between sample prep and injection into SEC-MALS instrument, no significant difference 


Conclusions from SEC-MALS

Higher percentage of complex forms in a buffer with a more neutral pH
1.0 and 2.0 concentration ratios (strep:1gG) yield most complex

Aggregation of 1gG2 occurs in a more acidic environment
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Very difficult to interpret scattering data


Future Work
Performing more small-angle scattering

Testing SASSIE Docking Module

Software framework designed to create atomistic models of
molecular systems and to compare small-angle scattering data from

these models directly to experimental data
SASSIE NCNR
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SASSIE calculates SAXS, SANS, and neutron reflectivity profiles from atomistic models
Docking algorithm with small-angle scattering constraints
Docking: predicts the preferred orientation of one molecule to a second when bound to each other to form a stable complex
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