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. Introduction | | Biacore T200 Components

 The MMIC facility provides use of a GE Biacore T200 instrument
(http://www.biacore.com) which employs surface plasmon resonance (SPR)

technology for monitoring biomolecular binding interactions.

« The instrument has the capacity to provide comprehensive real-time information

without the use of labels.

Biacore T200 technology

Key Features

Capable of analyzing a wide range of molecular
interactions

* Proteins

* Nucleic acids

 Lipid & membrane associated molecules
« Carbohydrates

« Low MW compounds (100-1000 Da)
 Whole cell cells

 Viruses/bacteria

Can be applied to understand biological functions
« Specificity analysis

|s the molecule of interest specific to its target?

« Concentration analysis

How much of the product of interest is in a sample?

« Affinity

How strong is the binding between molecules of interest?

 Kinetic analysis

How fast does binding association or dissociation occur?

« Thermodynamic analysis

Is the interaction of molecules temperature dependent?

o Label-free

Measures/defines binding of unlabeled molecules

e Real-time

Binding characteristics (on- and off-rates) observed in real-time
Weak and fast interactions can be studied

e Non-invasive

Directly measures opaque samples without compromise of sensitivity or accuracy

Integrated fluidic cartridge (IFC)
« The Biacore T200 IFC is optimized for the highest quality kinetics
 The system has 4 flow cells connected in pairs (FC1-FC2, FC3-FC4)
 However, flow cells can be run single, pair-wise or serially
« Pair-wise runs give good reference subtraction

 The system requires low volume reagents

() Open valve
@ Closed valve

Schematic representation of Biacore fluidic
system
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 Measures changes in refractive index

« Measurements depend on concentration and temperature
1 Resonance unit (RU) is equivalent to a change in surface concentration

of approximately 1 pg/mm? (proteins on a sensor ship)
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Schematic representation of SPR

____ Biacore Assay Steps |

Sample (analyte) injection

Regeneration

Data evaluation

Terminology
Ligand: molecule to be immobilized on the sensor chip

Analyte: sample to be injected over the chip surface for analysis

Surface preparation-ligand immobilization

Heterogeneous orientation
Requires high binding capacity Maleimide coupling
Aldehyde coupling

\ /" Analyte Examples:
« Capture approach ' -Streptavidin-Biotin

_ _ _ o Analvte Examples:
* Direct ligand immobilization v 4 _ _
_ -Amine chemistry
Covalent chemistry _
Ligand -Thiol coupling

Orientation specific Ligand Anti-mouse IgG-MAb
Selectively capture from crude samples Anti-GST-GST

. . . Capturing
Low binding capacity required molecule | NTA-6HIS

Anti-FAG-FLAG

Sample injection

« The sample is injected over the chip surface with immobilized ligand at a constant
flow rate

« The analyte from the sample binds to the immobilized ligand resulting in a change
in the mass on the chip surface, which is recorded

« Continued buffer flow allows monitoring of the analyte dissociation from the ligand

Regeneration
« The bound analyte is completely removed from the ligand
« Can be achieved by use of buffers with changes in pH, salt, or detergents

« After regeneration the immobilized ligand is maintained on the chip surface, with
full activity

« To achieve high quality data effective regeneration is essential

Data evaluation

« Flexible evaluation software for data analysis

« Software has quality control tools for guidance on data quality and validity
A few simple clicks to complete kinetic evaluation

E Kinetics [ Affinity - Fit Kinetics [Create]

Curve: Fc=2-1 Ligand: M/A Sample: BZM Temperature: 25 ('C)
—Add Fit Curmrent Fits
Model: | - 1:1 Binding =] Description :I
Parameters... | Fit | Delete | Tools
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Quality Control | Report | Residuals | Parameters |
@ Kinetic constants are within instrument specifications.

@ Kinetic constants appearto be uniquely determined.

() No significant bulk contrbutions (RI) found.
° Check that sensorgrams have sufficient curvature.
° Examine the residual plot. Pay attention to systematic and nonrandom deviations.
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RU

30 7

25 4 P /\

=100 0 100 200 300 400

Quality Control  Report | Residuals | Parameters |
Curve ka (1/Ms) | kd (1/s) | KD (M) | Rmax (RU) | Conc (M) tc Flow (ul/min) | kt (RU/Ms) | RI (RU) | Chiz2 (RU2) | U-value

1.156E+6: 0.002586: 2.237E-9 29,14 1.021E+8 0.110 1
Cycle: 14 2 nM 2.000E-93 30.00 3.172E+8 0.3088
Cycle: 15 4 nM 4.000E-9 30.00 3.172E+8 0.1725
Cycle: 16 8nM 8.000E-93 30.00 3.172E+8 0.1196
Cycle: 17 16 nM 1.600E-8 30.00 3.172E+8: -0.1772
Cycle: 18 32 nM 3.200E-8 30.00 3.172E+8 0.2796
Cycle: 20 8 nM 8.000E-9 30.00 3.172E+8 0.3319
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_____ Biacore Assay Steps (cont) |

Resonance units (RU)

Typical Interaction Sensorgram (RU vs. time)

1000 RU = 1ng bound protein/mm?
of Sensor Chip surface
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Use of the Biacore T200 can provide comprehensive
information from one system

Analyzes molecular interactions in real time and obtain a wide range of critical
binding-related data.

\ \ \

Yes/No Specificity Affinity/Kinetics
Binding partners Concentration
Thermodynamics
Immunogenicity

Biacore data is included in over 50,000 publications
Publications include basic and applied research in the following fields:

Cancer

Neurobiology

Immunology

Infectious diseases

Functional proteomics

Cell signaling

Vaccines

Drug discovery

Selection and characterization of binding reagents
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Figure from a MMIC-related publication

IL19/IL-20 receptor interactions and complex stability
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