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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TT) reserve the right to make changes to their products or to
discontinue any product or service without notice, and advise customers to obtain the latest version of the
relevant information to verify, before placing orders, that information being relied on is current and
complete. All products are sold subject to the terms and conditions of sale supplied at the time of order

acknowledgement, including those pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale
in accordance with TT’s standard warranty. Testing and other quality control techniques are utilized to the
extent TI deems necessary to support its warranty. Specific testing of all parameters of each device is not

necessarily performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVLVE
POTENTIAL RISKS OF EDEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR
ENVIRONMENTAL DAMAGE (“CRITICAL APPLICATIONS”). TI SEMICONDUCTOR
PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR WARRENTED TO BE SUITABLE
FOR USE IN LIFE SUPPORT DEVICES OR SYSTEMS OR OTHER CRITICAL
APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS
UNDERSTOOD TO BE FULLY AT THE CUSTOMER’S RISK.

In order to minimize risks associated with the customers product design. TI does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right,
or other intellectual property right of TI covering or relating to any combination, machine, or process in
which such semiconductor products or services might be or are used. TI’s publication of the information
regarding any third party’s products or services does not constitute TI’s approval, warranty or

endorsement thereof.

All contents copyright ©2002 Texas Instruments Incorporated.
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Immobilization of Ligand: Method 2

ABSTRACT

In this method the ligand is linked to the gold surface using the avidin-biotin affinity

system.

Introduction

As in Immobilization Method 1, here we preserve the binding activity of the ligand by linking it to a
protein film. However, in this method neutravidin is captured onto a physisorbed film of biotinylated
BSA. The ligand is then biotinylated and affinity captured onto the immobilized neutravidin. Figure 1is a
response curve for this immobilization technique. An alternative method that physisorbs the neutravidin

directly to the gold is also described.
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Materials and Methods

All reagents were obtained from Sigma-Aldrich unless otherwise stated. Note: Always use gloves when
handling reagents and sensors. Neutravidin and biotinylated BSA were obtained from Pierce. Ligands
were biotinylated using biotin-(PEO),-NHS from Pierce according to the manufacturers method. This
reagent yielded superior results compared to other biotinylation reagents. Ensure adequate safety

precautions are taken when handling all reagents. Refer to relevant MSDS for guidelines.

Immobilization of Ligand via Neutravidin-biotin Affinity Capture

Cleaning Gold

Use an ethanol saturated kimwip to gently wipe the gold surface thus removing contaminants. Be careful

to ensure that no contact is made with the plastic surrounding the gold surface of Spreeta.

Neutravidin-biotin Method 1

1. Dock sensor with fluidics system, initialize, normalize and equilibrate in running buffer (e.g. PBS, pH
7-4)-

2. Inject 100l of biotinylated BSA (PIERCE) (1 mg/ml in PBS, pH 7.4) at 20ul/min. Expect binding
response of 1000 -1500 pRIU. Remove excess protein by injecting 15 mM HCL for 30 sec.

3. Inject 100 pl of neutravidin at 20 pg/ml in PBS, pH 7.4. Expect binding response of 2000 to 2500
uRIU.
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4. Dissolve biotinylated-ligand at 1 to 10 pg/ml in PBS, pH 7.4, and inject at 20 pl./min for 1 to 10 min.
Expect a response of 1000 to 2000 pRIU for biotinylated antibody.

5. Check non-specific binding (NSB) by injecting 100 ul of BSA, and/or Ovalbumin, at 1 mg/ml in PBS,
pH 7.4, for 5 min. This also doubles as a blocking step.
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Figure 1. Response curve for immobilization of biotinylated Ligand.

Neutravidin-biotin Method 2

1. Dock sensor with fluidics system, initialize, normalize and equilibrate in running buffer (e.g. PBS, pH
7.4).

3. Inject 100 ul of neutravidin at 100 pg/ml in PBS, pH 7.4.

4. Dissolve biotinylated-ligand at 1 to 10 pg/ml in PBS, pH 7.4, and inject at 20 pl./min for 1 to 10 min.
Optional: Check non-specific binding (NSB) by injecting 100 pl of BSA, and/or Ovalbumin, at 1
mg/ml in PBS, pH 7.4, for 5 min. This also doubles as a blocking step.

6. Optional: Check binding activity of immobilized ligand by injecting antigen.
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Figure 2. Direct immobilization of neutravidin (2400 uRIU) to gold surface followed by affinity
capture of biotinylated antibody (1000 yRIU). The third injection is antigen (800 uRIU), and is used to
confirm the binding activity of the immobilized antibody.

Materials and Methods

All reagents were obtained from Sigma-Aldrich unless otherwise stated. Note: Always use gloves when
handling reagents and sensors. N-Succinimidyl 3-[2-pyridyldithio]propionate, BSA-biotin and
neutravidin were obtained from Pierce. Ensure adequate safety precautions are taken when handling all
reagents. Refer to relevant MSDS for guidelines.

Immobilization of Ligand via Neutravidin-biotin Affinity Capture

Cleaning Gold

Use an ethanol saturated kimwip to gently wipe the gold surface thus removing contaminants. Be careful

to ensure that no contact is made with the plastic surrounding the gold surface of Spreeta.
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Antibody Reduction

Weigh out 1 g of glyoxal agarose. Add 15 mls of 0.1 M NaOH then add 0.15 g Dithio-DL-threitol (DTT).
Incubate overnight at RT.

Add 0.5 mls of the 1,4, DTT-agarose to a column and equilibrate with 0.1 M phosphate buffer, pH 8.0.
Activate the column by adding 1 ml of 10 mM DTT in 0.1 M phosphate buffer, pH 8.0, containing 1
mM EDTA.

Wash column with 20 column volumes of 0.1 M phosphate buffer, pH 8.0.

Add the antibody to be reduced in 0.1 M phosphate buffer, pH 8.0, containing 1 mM EDTA. Recover
fractions and collect all samples. Read the absorbance at 280 nm to determine which fractions

contain the eluted antibody. Pool these fractions, aliquot and freeze at -20°C until required.

Ligand-Thiol Coupling Method

[
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Prepare 1 ml BSA-biotin (1 mg/ml) in PBS.

Place 10 pl of BSA-biotin onto the cleaned gold surface and incubate for 15 min at room temperature.
Rinse with 30 mM HCI and then with excess water.

Dock sensor with fluidics, initialize, normalize and equilibrate in running buffer (i.e. PBS, pH 7.4)
Inject 100 pl of neutravidin (100 ug/ml) in PBS, pH 7.4, for 5 min.

Activation: Prepare 1mg/ml N-Succinimidyl 3-[2-pyridyldithio]propionate (SPDP) in PBS, pH 7.4.
Inject 200 pl at 20 pl/min.

Inject reduced antibody (100 pg/ml in 10 mM acetate, pH 4.2), for 5-10 min. A 1 min injection of 20
mM HCl is injected to remove weakly adsorbed protein (see Figure 1).

Capping: Inject mercaptoethanol (1 mM in 0.1 M acetate buffer, pH 4.2, containing 1 M NaCl) for 5
min. The mercaptoethanol removes any remaining pyridyl groups leaving a hydrophilic surface. The

surface is now ready for use.
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Regeneration

After the surface is exhausted it is possible to regenerate the surface as follows.
1. Regeneration: Inject 100 mM DTT in 0.1 phosphate buffer, pH 8.5.
2. Inject 10 mM pyridyl disulfide in 20%ethanol in 0.1 M phosphate buffer, pH 8.0, for 5 min.

3. Continue from step 7 above.
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Figure 1. Injection of reduced goat IgG over an SPDP treated protein coated surface. The reduced
antibody is linked to the surface by displacing pyridyl groups via disulfide exchange. An acid wash

removed weakly adsorbed material leaving 1200 uRIU of antibody immobilized.
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