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of Light Scattering

! 8 /1 %2 Studied scattering of light by particles much smaller than a
wavelength, discovered and explained the strong dependence of scattering on the
wavelength (1/14).

15 0=18% 8 1 * 92 Unified electric and magnetic theory which predicted the
electromagnetic wave properties of light.
) 8 * 1 33% Explained the scattering from pure liquids as a result of density
fluctuations.

1 1 0!ll< I! 3 1 * % Investigations of thermodynamics of solutions. Relation
of LS to various physical properties. The color of the oceans.

» >$PH? !+ #0$H! 2 The polymer physics greats.




| %@ﬁ of Light Scattering for
e Characterization

 Static Light Scattering (miniDAWN, DAWN HELEOS)

L1 0 % U1 # ez 17 .y
1= 1 ! _
11 $ = .. =+ 1 -1 . 8 9 1 ' #

 Dynamic Light Scattering (Wyatt QELS, DynaPro)
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Mean By ABSOLUTE?

® NO Reference to standards of mass

® ALL parameters measured directly from 1st principles
refractive indices
geometries of cell and detector
wavelength
concentrations
detector response
temperature
dn/dc
® NO assumptions of molecular model/conformation
® There are 4 Absolute Methods
1) Membrane Osmometry (Number Average MM)
2) Light Scattering (Weight Average MM)
3) Sedimentation Equilibrium (Ultracentrifugation) (z-average MM)

4) Mass spectrometry
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=1 te Determined by SEC-MALS
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H. Li, M. J. Cocco, T. A. Steitz, D. M. Engelman, “Conversion of phospholamban into a
soluble pentameric helical bundle,” Biochemistry / 6636-6645 (2001).




— )1d Characterize Aggregates

Define Peaks

*

#1

0.5

4<

0.0 ‘=

i T T T T i T T T T L T T T T 1 T T T T L T T T T L T T T T L T
0.0 5.0




dtein at Different Temperatures

Molar Mass vs. Volume «  MJ25_ 01
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M. Bova, Q. Huang, L. Ding, and J. Horwitz, “Subunit exchange, conformational stability, and chaperon-like function
of the small heat shock protein 16.5 from Methanococcus jannaschii” The Journal of Biological Chemistry, **,
38468-38475 (2002).




Analysis in ASTRA V

Rayleigh ratio {1/cm}
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of PEGylation is 0.5

molar mass vs. timefvolume
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geé - Proteins and Peptides

Strip Chart - MIX02A
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System: Waters 625 with 100 pL injection loop. Column: TSK G2000SW,, (300 x 7.8 mm)
LS detector: miniDAWN, with 3-5 mV baseline noise.



* Fully integrated with
Wyatt detectors and
Shimadzu/Agilent
HPLC equipment

e SEC-FFF switch option

* Organic version
available

|+ 1Q/0Q available for
the complete system




= are, and Why to Use FFF?

v' Small Proteins (nm) to Large Particles (um)
v Eliminate the need for multiple columns
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%@ Light Scattering Measure?

Static Light Scattering
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Dynamic Light Scattering
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i e: SEC-DLS of BSA

Rh vs. Time +  030105Q1
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6.7 nm
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buffer only
4 mg/mL IgG, pH4 buffer,

50 mmol NaCl
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Lysozyme in PBS,
2.0 nm

2 mg/mL
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Intensity &utocorrelation

ator for Protein Crystallization
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