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Lecture 2:
Light Scattering & SEC MALLSs

Part 1. Light scattering basic theory (overhead transparencies)

Part 2: Instrumentation, SEC-MALLs and “Triple” Detection
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, TYNDALL IN 1864
From a drawing by G. Richmond, R.A,, at the Royal Institution P

The blue colour of the sky and the polarisation of skylight ... constitute,
in the opinion of our most eminent authorities, the two great standing enig-
mas of meteorology. Indeed it was the interest manifested in them by Sir
John Herschel in a letter of singular speculative power that caused me to .
enter upon the consideration of these questions so soon. '

J. Tyndall, 1969
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JOHN WILLIAM STRUTY (LORD RAYLEIGH)
n 18, aged 28, photographed by himself w* < .ret collodion plate



3% : RAYLEIGH - SINGLE PARTICLE
THECRY {SmALL

Smneaem}
1990 LOREN Z
1907 - mig GENERAL THEOLY
DERTE
1914 : RA7LEICH
1915 : OERYE APPROXIMATE THEORY

1925 . GANS

1908 :  SmoLoCHOWSK| THERMOPYN AMIc THEORY
910 - EINSTEIN OF SOLUTION SCATER IN G-

87 BLuTion f

%7-50 :  gegre f SCATIE Rint-
MARmo LE CulET

Z Imm oF

w3



C(&SJ(:FIQQE(QA @F Lt’ght Scatteﬂ'(lg

(bj Pafticle tjpey
7

() Kaylecgh d £ A [ M £ 40000 )
i T Lysyme, Myogls',
ebe |
2) Raglegh - Gaay - Debye (R&D)
OF m>7
d ~ }\/20 > A Lotéeest /
fe 1 L8|
-(3-\ Mie d 2 A LAt vieuszs
ShcTER Y cr:-

WS




RAYLEIGH - GANS -DE6YE  (R6)) SCATTEAI.

€
~ for ‘N'amalecu[u d{ M= 40000 — 20 x10

MEASULE A FPARAMETEL "RATLEIGH RATIO
dis. ofz fu.m‘d( ﬁun
$ X1 dere sy
g o - [_(KT
I, Ll+cx'6

LIGHT  ScATEe e BY A  SowuTiow oOF MACR omolGauLEY
CAN Qe SummArIJE) @7 THE EQUATI : |

KC N | 4+ n 2R, intO (J-.p. Z.RC\}
T Isla e

t

K is o cllectin of casants : 270 (da/dC)
Na ¥
(S 2“.4 viid  coedf. . ( conceattation

4

b

f<’¢,; *fadius UF 3\1/.1('1'.:4 .

It R ¢ lkaova ,of 'C o amall cnauj'-: {2(1C30\)

L

O Pl&l’ of l‘_c_g V¢ Sl.ﬂ1% —2 mol wt & "-'?.

Wit



TS ‘ e T R s e I R

@w o + (2/6) [uIs
C
,m, ) 4— rmm
e o't
2,
3
N
mN.
euu
e C¢
0'¢

m w0007 ~ W) DOYYHIOU LY FLevipTY - _LOTY




Annual Reviews Y
www.annualreviews.org/aronline
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Molecular Weight: Light scattering

“MALLS" detector
with 120mW laser operating at 658 nm



Molecular Weight: Light scattering

photodiode detectors




Molecular Weight: Zimm plot B
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Molecular Weight: Light scattering
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Molecular Weight: SEC-MALLS

MALLS
detector

SEC - columns Concentration
detector



Molecular Weight: SEC-MAL
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Molecular Weight: SEC-MALLS
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Combined Differential Light Scattering with
Various Liquid Chromatography Separation
Techniques

By Philip J. Wyatt

WYATT TECHNOLOGY CORPORATION, SANTA BARBARA, CALIFORNIA
93130-3003, U.S.A.

1. INTRODUCTION

The combination of light scattering measurements with various
particle/molecular separation techniques often permits an
unparalleled characterization of the separated particles. In a sense,
this is but an application of the so-called “inverse scattering”
123 ;e from measurements of the lieht scatterine

problem

Biochemical Society Transactions 19 (1991) 510-511

lllu“llllm....

Gel permeation chromatography-multi-angle laser light scattering
characterization of the molecular mass distribution of ‘Pronova’ sodium alginate
J. C. Horton, S. E. Harding and |. R. Mitchell
University of Nottingham, Department of Applied Biochemistry and Food Science, School of Agriculture, Sutton
Bonington, Loughborough, Leicestershire LEI2 5RD, UK.

Edited by S.E.Harding,
D.B.Sattelle, and V.A.Bloomfield A relatively recent innovation in total intensity laser fers of 10nic stréngths (f) of 0.1 M and 0.3 M with
light scattering has been to replace the isolated concentrations (¢) in the range 0.5-5.0 mg/ml
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Wyatt Technology Viscostar System
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Viscotek System
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Hydrodynamic and mass spectrometry analysis of nearly-intact human

VISCOStar - Flbrl noge n fibrinogen, chicken fibrinogen, and of a substantially monodisperse human

fibrinogen fragment X

Barbara Cardinali ? Aldo Profumo? Anna Aprile?, Olwyn Byron®, Gordon Morris €, Stephen E. Harding€,
Walter F. Stafford 9, Mattia Rocco **
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Identifying Differences in Solution Conformations of S P
Two Chimeric IgG3 Antibodies through Triple ¥ oo

Detection SEC

Jan 1, 2008

By: Emma Longman, Stephen E. Harding, Micola Marheineke
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Identifying Differences in Solution Conformations of —
Two Chimeric IgG3 Antibodies through Triple ¥ oo
Detection SEC

Columns

Jan 1, 2008

By: Emma Longman, Stephen E. Harding, Micola Marheineke
LCEC NORTH AMERICA

Volume 24, |ssuse 1
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Table I: Results determined through triple detection of IgG3wt and IgG3m15 antibodies.

Antibody Molecular weight Experimental Intrinsic viscosity Viscosity Hydrodynamic
from literature (Da) molecular weight (da) (ML/q) Increment radius (nm)

lgG3wt 160 000 170 300 9.9 7.5 6.4
19G3m15 150 000 149 700 5.7 4.3 5.1




A bead-shell model
of a mutant IgG3

A bead —shell
model of the of

IgG3 wild type Lu et al, Biophysical Journal, 2006



Follow up bibliography:

1. On-line tutorials from: Wyatt Technology and Viscotek
corporation (see their web sites)

2. Harding, S.E., Sattelle, D.B. & Bloomfield, VA. Eds
(1992) Laser Light Scattering in Biochemistry Royal
Soc. Chem. Cambridge — Particularly chapters by
Wyatt and Roliings





