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Our Research

The objective of this research is to find out more about why/how non-ionic
surfactants reduce aggregation.
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* Protein adsorption to interfaces
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* Interactions between proteins in bulk solution

o &8



. Our Research
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Background - Monoclonal Antibodies

® Target specific antigens
® Can be engineered in a lab

¢ Effective against autoimmune
diseases and cancer

¢ Specificity reduces side effects

TRES3D Medical and Scientific Animation
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Autoimmune disease

they are made by identical immune cells that are all clones of a unique parent cell, in contrast to polyclonal antibodies which are made from several different immune cells


What are surfactants?

Amphiphilic molecules:
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Hydrophilic head Hydrophobic tail group
group

Results in unique
behavior:
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How might surfactants help?

Competitive binding at interfaces /WW\ &
2 X 4

Encapsulation in micelles

Preferential binding leading to steric

hindrance of aggregation #
7




Bulk Solution Investigation:
10m SANS

e 4 Surfactants

— Triton X-100

— Tween 80

—  Octyl-beta-D-glucopyranoside (0G)

— Cetyltrimethylammonium Bromide (CTAB)*
* Protein

— Immunoglobulin G (IgG)

=4 samples; collected data at multiple concentrations of surfactant
(below, at, above CMC()




Bulk Solution Investigation:

10m SANS
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SANS Data: IgG and Two Surfactants
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Dampening of upturn at low g
Some change of solution structure at medium-high q
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Suppression of higher-order structures

Changes at high q could be due to:
	competitive scattering of micelles and proteins
	selective binding of surfactant to protein
	perhaps encapsulation

Look more into: 
	scan of surfactant itself
	contrast-match out one of two species: preferably the surfactant so we can see how structure of protein itself is changing
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Air /Water Interface Investigation:
Xray Reflectometry
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Air/Water Interface Investigation:
Xray Reflectometry

Langmuir Trough Work:

Protein Adsorption (one of the possible

configurations) at air-water interface :I_

Tails

Head Groups
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Air/Water Interface Investigation:
Xray Reflectometry

1 mg/ml IgG

Competitive Adsorption

+Triton X-100
(below CMC)

+Triton X-100
(above CMC)

+IgG
(5mg/ml)

Dilate/Compress
Barrier




Air/Water Interface Investigation:
Xray Reflectometry
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Air/Water Interface Investigation:
Xray Reflectometry
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Effect of Surfactant on Air-Water Interface Adsorption

e ~50 A of dense antibody layer (flat-on)

142 A
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-59-2

Head-on End-on  Side-on
< - SB(lJllllll{tion : Alr i 0
= e Some diffuse layer ~60 A
’ } » Addition of Triton X-100 (even below
4 : CMC() yield significant competition
—— 1mgml IgG
2 v Triton o « Further addition of Triton X-100 yields
0 o Tt o agitated b further depletion of antibody layer
\ \ \ |
’ 522[ £ o 190 e Addition of more antibody does not

negate/reverse effect of surfactant
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Agitation of the Air/Water Interface
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Air/Water Interface Investigation:
Xray Reflectometry
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Air/Water Interface Investigation:
Xray Reflectometry
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Micro-Flow Imaging

Camera

Examines:

Sample

Flow Cell

etection Zone

Size (Equivalent Circular
Diameter - ECD)

1-0
X-@

Shape (Aspect Ratio)

@

Volume (Counts number of
particles)
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Aspect ratio - further from one: more elongated 


O Solid/Water Interface Investigation:

Micro-Flow Imaging and Fluorescence Spectroscopy
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Buffer Wash 2 Images:

Xy BN

- 22.4 uM

30.6 uM

ThT Fluorescence

— lgG_s_ar

— lgG_s_bw]1
— lgG_s_bw?2
— lgG_s_st
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Wavelength (nm)
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ThT binds to elongated, unraveled proteins. Thus, a high peak indicates some elongated particles

3D Histogram
 
MICRONS

Thioflavin T - 


Discussion

e Our findings are consistent with earlier findings that surfactants affect protein
aggregation and adsorption

* Suggest that surfactants may adsorb to surface of protein itself, or form structure
around protein to prevent protein-protein interactions

e Surfactant outcompeted protein at air-water interface and further addition of
protein did not negate this effect
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Thank you.

Questions?



SANS Data:

[gG and Two Surfactants
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Solid/Water Interface Investigation:
Micro-Flow Imaging and Fluorescence
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Sample Rg (A)
IgG Stock 49.256
CTAB (from literature)

IgG+CTAB above CMC 46.865
IgG+CTAB at CMC 47.504
IgG+CTAB below CMC 48.471
OG (from literature) 23.5
IgG+0G above CMC 40.209
IgG+0G at CMC 46.6
IgG+0G below CMC 47.448
Triton (from literature) 43
IgG+Triton 7.5x CMC 45.079
IgG+Triton 3.75x CMC 45.859
IgG+Triton 2x CMC 45.865
IgG+Triton at CMC 46.459
IgG+Triton below CMC 44.591
Tween (from literature) 26.2
IgG+Tween 2.5x CMC 43.446
IgG+Tween 1.5x CMC 48.496
IgG+Tween at CMC 48.732
IgG+Tween below CMC 44.57

Calculated Rg values: IgG

60
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