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SUMMARY

This protocol describes the use of a biolayer interferometry platform for assess-
ing antibody-antigen interactions. The protocol focuses on affinity determination
and epitope binning, although the system can be utilized for measuring any pro-
tein-protein interaction. Readings are collected in real time, allowing the use of
unlabeled molecules, and data can thus be obtained in a fast and easy manner.
Experiments should be carefully designed, taking into consideration the tested
interaction, available sensors, and suitable controls.
For complete details on the use and execution of this protocol, please refer to
Noy-Porat et al. (2021).
BEFORE YOU BEGIN

The development and engineering of antibodies for different purposes, such as diagnostics or therapeu-

tics, requires comprehensive characterization to determine affinity, specificity and mechanism of action.

Biolayer interferometry (BLI) is widely used for analyzing interactions between two biomolecules. Thus, it

can aid in antibody characterization in a relatively easy and fast manner. In BLI, the binding between a

ligand immobilized on the biosensor tip and an analyte in solution produces an increase in optical thick-

ness at the biosensor tip, resulting in a wavelength shift proportional to the extent of binding (Azmiri and

Lee, 2015; Mechaly et al., 2016). The sensor tips collect readings in real time, while immersed in the an-

alyte solution (‘‘dip-and-read’’), without the need for continuous flow fluidics (Yang et al., 2017). The sys-

tem therefore allows themeasurements of different antibody-antigen interactions, using various sensors,

suitable for label-freemolecules or widely used tags. Here we describe the use of the Octet� RED96 BLI

system, for affinity measurements and epitope binning. However, the system can also be used for a va-

riety of other measurements involving protein-protein interactions.

When isolating antibodies from a library (such as phage/yeast display libraries) it is often required to clas-

sify the mass of resulting antibodies according to affinity (in order to identify the potentially most potent

ones) and according to the epitope they bind (in order to potentially combine antibodies that bind

discreet epitopes). The octet� system can be easily, rapidly and accurately applied for such classification.
Isolation of antibodies

Antibodies against a specific antigen can be isolated by a variety of means (phage or yeast display

libraries or any other scaffold) and from different sources (such as immunized animals, naı̈ve humans

or synthetic libraries). These antibodies, obtained from any source, can be tested in the BLI system.

Also, antibodies can be used in different formats, such as single-chain variable fragment (scFv),
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antigen-binding fragment (Fab), scFv-Fc (fragment crystallizable) or full-length IgG. Therefore, the

antibodies should first be cloned into the desired format. Here we describe the characterization

of antibodies in full-length IgG format.

Antibody expression and purification

The antibodies obtained, in full-length IgG format, can be expressed in any kind of mammalian

expression system (the mammalian CHO or HEK293 cells are the most commonly used), and purified

using different methods (generally based on protein-A/G). Antibodies produced in our study were

expressed in ExpiCHOTM expression system (Thermoscientific, USA) and purified on HiTrap Protein-

A columns (GE healthcare, UK). After purification, buffer was exchanged to PBS.

Note: BLI can also be used for quantitation of antibodies, before or after purification.

Note: Some antibody formats may require bacterial expression systems, and not mammalian,

for optimal expression and folding. Therefore, the expression system used must be carefully

suited to the antibody format intended to be expressed.

KEY RESOURCES TABLE
REAGENT or RESOURCE SOURCE IDENTIFIER

Antibodies

Human-derived antibodies Noy-Porat et al., (2021) N/A

Chemicals, peptides, and recombinant proteins

SARS-CoV-2 spike S1 subunit (antigen) Noy-Porat et al., (2021) N/A

PBS Biological Industries Cat#02-023-5A

IgG Elution Buffer (50 mM Glycine-
HCl pH=2.7)

Thermo Fisher Scientific Cat#21004

BSA Sigma-Aldrich Cat#A9418

Tween 20 Sigma-Aldrich Cat#P9416

Critical commercial assays

EZ-Link Sulfo-NHS Biotin Kit Thermo Fisher Scientific Cat#21335

Streptavidin (SA) biosensors ForteBio Cat#18-5020

BCA Protein Assay Kit Thermo Fisher Scientific Cat#23225

Software and algorithms

Octet� Data Acquisition software,
version 8.1

ForteBio https://www.sartorius.com/en/products/
protein-analysis/octet-systems-software

Octet� Data Analysis software,
version 8.1

ForteBio https://www.sartorius.com/en/products/
protein-analysis/octet-systems-software

Other

Microplate 96 well PP F-Bottom Black Greiner Cat#655209

Amicon Ultra 0.5 mL 50,000NMWL Merck Cat#UFC505024

Slide-A-Lizer G2 Dialysis Cassette
20,000 MWCO

Thermo Fisher Scientific Cat#87734

Biolayer Interferometry System ForteBio Octet� RED96
MATERIALS AND EQUIPMENT
Reagent Final concentration Amount

Binding buffer PBS (pH 7.4) containing 10 mg/mL BSA and 0.1% (v/v) Tween 20 50 mL

Glycine pH 2.7 50mM 3 mL

[Store all solutions at 4�C. Maximum storage time: 1 year]
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STEP-BY-STEP METHOD DETAILS

This protocol describes two different methodologies using the BLI system. The first is affinity mea-

surement and the second is epitope binning. Antibodies used for these assays can be obtained

from diverse sources and can be used in different formats. Therefore, the protocol described

here, begins after the identification and selection of antibodies, which specifically bind a certain

antigen, and after the molecular cloning of these antibodies to a full-length IgG format.

Final well volume throughout all experiments should be 180–220 mL.
Biotinylation of antibodies

Timing: 2 h

In order to accurately measure the antibody affinity towards its ligand, the optimal setup is to immo-

bilize the antibody to the sensor and incubate it with free ligand (Kumaraswamy and Tobias, 2015).

Thus, it is necessary to validate that the dissociation rate of the ligand from the antibody is faster than

the dissociation rate of the antibody from the sensor. Generally, immobilization of biotinylated anti-

body to a streptavidin coated-sensor would assure minimal dissociation drift and therefore is highly

recommended for this setup.

1. Antibody biotinylation

a. Verify that antibodies are in PBS solution (or any other suitable buffer without primary

amines).

b. Add Biotin to purified antibodies using EZ-Link Sulfo-NHS Biotin kit (ThermoScientific), ac-

cording to manufacturer instructions (https://www.thermofisher.com/order/catalog/

product/21217#/21217). Usually, molar ratio of 20:1 (biotin: antibody) is used.

c. Discard excess of free biotin. Use Amicon Ultra 50,000 NMWL (or smaller) centrifugal filters

with the appropriate volume. Dialysis buffer excess of 500-fold or higher, should be ob-

tained. Alternatively, dialysis cassettes such as Slide-A-Lizer with similar NMWL specifica-

tions can be used. Determine biotinylated antibody concentration (either by Nanodrop,

BCA assay etc.) and verify that the labeled antibodies have retained their binding activity.

Troubleshooting 1

Alternatives:Other kits or methods for biotinylation of antibodies can be used. In these cases,

several antibody: biotin ratios should be examined for optimal labeling.
Initial characterization of antibody-antigen binding

Timing: 60 min

It is recommended to perform an initial assay using only one antigen concentration, in order to

assess the integrity of the biotinylated antibody and the strength of the antibody-antigen interac-

tion. In this assay, non-specific binding of the antigen to the sensor should also be examined, using

an unloaded sensor, with no antibody.

2. Antibody immobilization

a. Rehydrate two streptavidin biosensors in a biosensor rack with a 96-well black plate containing

200 mL/well binding buffer, for at least 10 min at 20�C–25�C.
b. Dilute biotinylated antibody (to a final concentration of 5–10 mg/mL) in 200 mL binding

buffer and use in the loading step. Add 200 mL binding buffer to a second well to test

non-specific binding. Dilute antigen (50–100 nM) in 200 mL binding buffer and use in the as-

sociation step.
STAR Protocols 2, 100836, December 17, 2021 3
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c. Program the Data Acquisition software with the following steps:

i. Loading: 300 s

ii. Baseline: 60 s

iii. Association: 180 s

iv. Dissociation: 60 s

d. Execute the binding assay (all steps are performed at 30�C with shaking at 1500 rpm). Accord-

ing to the program described in step C, the antibody is loaded on the sensor (step i), then

washed (step ii) and allowed to bind the antigen (step iii). The sensor is then dipped in binding

buffer (step iv) to allow dissociation.

e. Verify that the antibody was properly immobilized to the sensor and that it binds the antigen

(Figure 1). Otherwise, please refer to the troubleshooting section (troubleshooting 1).

Note: The loading step is mainly affected by antibody concentration and biotinylation effec-

tivity. Optimally, a wavelength shift of �0.7–1.5 nm should be reached within 2–3 minutes. If

such shift was not observed, antibody concentration can be adjusted accordingly.

Note: In this step, the optimal antigen concentration range for affinity measurements should

be defined. The concentration used here is the one intended to be the highest concentration

examined in the affinity measurements. A concentration of 50–100 nM is a good starting point

and will cover most medium to low affinity antibodies. A good binding for this concentration

should give �0.5 nm wavelength shift (in the Association step). However, if the concentration

used did not give the desired wavelength shift, this step should be repeated using different

concentrations (higher or lower, depending on the observed shift) until the optimal range is

achieved. If the desired wavelength shift (0.5 nm) was achieved in less than 180 sec, the pro-

gram can be manually switched to the next step.
Affinity measurements

Timing: 60 min
ure 1. Initial characterization of antibody-antigen interaction

tinylated antibodies (mAb1-3) are loaded on separate streptavidin (SA) sensors (I; loading), washed (II; baseline)

allowed to bind the antigen (III; association). The sensors (loaded with the antibody-antigen complex) are then

ped in the binding buffer (IV) to measure dissociation. Different mAbs may exhibit different levels of loading, which

y affect subsequent Rmax.

STAR Protocols 2, 100836, December 17, 2021



Figure 2. Schematic representation of affinity measurement using BLI

During the antibody loading step, biotinylated mAb is simultaneously immobilized to several SA sensors. Following a

wash step, each sensor is dipped in the antigen solution (containing different antigen concentrations) and the

association rate between the antigen and the antibody is measured. The complex is then dipped in buffer and the

dissociation rate is measured.
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In this assay, loaded sensors are incubated in parallel with several concentrations of the antigen

(Figures 2 and 3). Kon and Koff are measured and the subsequent KD is calculated, as a measure

of antibody affinity towards the antigen. This assay should be carried out after validating the bio-

tinylated antibodies’ activity and confirming that non-specific binding of antigen to the sensor is

not detected.

3. Rehydrate five streptavidin biosensors in a biosensor rack with a 96-well black plate containing

200 mL/well binding buffer, for at least 10 min at 20�C–25�C.
4. Dilute biotinylated antibody in binding buffer to a final volume of 1000 mL.

Note: The recommended antibody concentration is 5–10 mg/ml, however, concentration

should be adjusted according to the results of step 2, to obtain the desired wavelength shift

of 0.7–1.5 nm, which ensures an effective presentation of the antibody for subsequent binding

by the antigen, without introducing avidity effect. Since the loading level will influence bind-

ing (see Figure 1) it is important to ensure identical loading for all five sensors used for each

affinity measurement.

5. Dilute antigen in binding buffer (200 mL for each concentration). The antigen should be prepared

in four titrated concentrations, preferably in two-fold serial dilutions (for example, in Noy-Porat

et al., 2021 (Noy-Porat et al., 2021) concentrations of 12.5 nM–100 nM were used). An additional

well containing only binding buffer should be used as control.

6. Plate preparation and assay execution. Assays are performed in black 96-well plates. See Figure 3

for a recommended plate layout. Add the biotinylated antibody and antigen samples to the

appropriate wells. Add binding buffer and Glycine solution to the appropriate wells (200 mL

per well). Glycine is used for the regeneration step. Binding buffer is also used for baseline sta-

bilization, analyte dissociation and neutralization (after sensor regeneration).

7. Program the Data Acquisition software with the following steps (Figure 4, phase I-VII):

a. Baseline: 60 s

b. Loading: 120 s

c. Baseline: 60 s

d. Association: 300 s

e. Dissociation: 600 s

f. Regeneration: 15 s

g. Neutralization: 30 s
STAR Protocols 2, 100836, December 17, 2021 5



Figure 3. Recommended plate layout for affinity measurements

Association is measured with four antigen concentrations (column 4). An additional sample with no antigen is added

as control (well 4E). Buffer containing wells are used for initial baseline and neutralization (column 1) and for second

baseline and dissociation (column 3).
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Note:Assay step times can be adjusted according to the strength of the interactions observed

or the quality of the biotinylation. Based on this pre-assessment, the final antigen concentra-

tions used in the assay will be determined.

CRITICAL: Plates layout can be changed. However, each step solution must be located in
the same column.Make sure that the plate layout is identical to the one programmed in the

Data Acquisition file.
Note: It is highly recommended to limit the antibody loading step to a wavelength shift of 0.7–

1.5 nm, to avoid avidity effect that may influence the resulting KD. Therefore, the timing of the

loading step (step 7b) is set to 120 sec and once the desired wavelength shift is reached, the

program can be manually switched to the next step. However, if the antigen induces a subse-

quent low wavelength shift, the loading step can be prolonged (up to a wavelength shift of

4 nm). Troubleshooting 2
STAR Protocols 2, 100836, December 17, 2021



Figure 4. A representative assay run for affinity measurement

Five sensograms are presented, representing four antigen concentrations and a control (blank) sample with no

antigen. Loading levels should be identical for all sensors, to ensure accurate subsequent measurements. The loading

step was manually stopped once a wavelength shift of 1.5 nm was reached. Differences in association levels are

expected to be dependent on antigen concentration. Control sensogram should show no wavelength shift and should

be subtracted from all other sensograms.
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Note: In the first baseline step, a stabilization of the sensogram should be observed. Timing

may be prolonged accordingly.

Note: Regeneration and neutralization steps are not mandatory and are only needed if sen-

sors are intended for re-use.

8. Execute the assay (all steps are performed at 30�C with shaking at 1500 rpm). See Figure 4 for a

representative assay run.

9. Analyze data with Data Analysis software (see detailed explanation in the ‘‘expected outcomes’’

section).

Note: Antibody-loaded sensors can be re-used in subsequent assays provided that full regen-

eration was accomplished (sensograms return to step 7c baseline levels). Immediately after

sensor ejection to the sensor-tray, quickly collect them and immerse in binding buffer. For

longer periods, sensors should be kept refrigerated while assuring that they are kept

immersed in binding buffer. Some antibodies are highly sensitive to the regeneration step

and thus the sensors cannot be reused. Such antibodies will not be able to bind the antigen

following regeneration.
Epitope binning

Timing: 120 min

This assay allows the classification of mAbs according to different epitope clusters upon a given an-

tigen. This method does not allow for precise epitope mapping, since two antibodies may not be

able to simultaneously bind the antigen (competing antibodies) as a result of steric interference

or due to targeting adjacent epitopes. However, antibodies that do bind together (non-competing),
STAR Protocols 2, 100836, December 17, 2021 7
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can certainly be classified as belonging to different groups. Thus, the assay allows classification of

antibody binding sites on the antigen, based on the proximity of their respective epitopes.

In this assay, antibody-loaded sensors are incubated with a single concentration of antigen, washed

and incubated with the unlabeled antibody counterpart (Figure 5). In each set of experiments, the

background signal is obtained from a parallel sensor incubated with the same antibody as the cap-

ture antibody (unlabeled), and background signal is subtracted from all the sensograms. Such back-

ground signal may arise from non-specific binding of unlabeled mAbs to the sensor. Non-specific

binding of the antigen to the sensors should also be ruled out before executing the assay, as ex-

plained in step 2.

10. Rehydrate eight streptavidin biosensors in a biosensor rack with a 96-well black plate containing

200 mL/well binding buffer, for at least 10 min at 20�C–25�C.
11. Dilute biotinylated antibody (b-mAb1) in binding buffer to a final volume of 200 mL. Recommen-

ded concentration: 10 mg/mL.

12. Dilute each tested unlabeled antibody (mAb1 to mAb8) in binding buffer to a final volume of

200 mL. Recommended concentration: 10 mg/mL

13. Dilute antigen in binding buffer to a final volume of 1600 mL. The concentration of the antigen

should be pre-optimized based on the affinity of the mAbs to the desired antigen, in order to

obtain a maximal saturation of the immobilized antibody. In most cases, antigen is used at a con-

centration of 10–20 mg/mL.

CRITICAL: A monovalent antigen should be used, allowing the binding of one antibody
molecule to one antigen molecule. If the desired antigen includes more than one antibody

binding site (for example if the antigen is a dimer), saturation of all binding sites must be

accomplished, during the activation step (Mechaly et al., 2016).
14. Plate preparation and assay execution. Assays are performed in black 96-well plates. See Fig-

ure 6 for recommended plate layout. Add the antibodies and antigen samples to the appro-

priate wells. Add binding buffer and Glycine solution to the appropriate wells. Binding buffer

is also used for baseline stabilization, analyte dissociation and neutralization.

15. Program the Data Acquisition software with the following steps:
Figu
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a. Baseline: 120 s

b. Loading: 300 s

c. Baseline: 30 s

d. Activation: 300 s
re 5. Schematic representation of epitope binning using BLI

inylated mAb1 is immobilized to a SA sensor and allows to bind the antigen. The sensor (after a wash step) is then

bated with a second, unlabeled mAb, and its ability to bind the mAb1-antigen complex is measured. If mAb2

petes with mAb1, it will not be able to bind and no additional wavelength shift will be observed. In some cases, if

2 has a substantially higher affinity towards the antigen than mAb1, a decrease in wavelength might be detected.

mple with the same mAb (mAb1) as both labeled and unlabeled antibodies, is used as negative (self-competing)

rol. The negative control sensogram should be subtracted from all other sensograms.
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Figure 6. Recommended plate layout for epitope binning

One mAb is used as capture antibody (in our assay this antibody is biotinylated: b-mAb1; column 2). A total of seven

different antibodies can be measured at each run (represented by different colors in column 5) whereas an identical

mAb (unlabeled mAb1) serves as control (well 5A). The antigen is used in a single concentration.

ll
OPEN ACCESSProtocol
e. Baseline: 30 s

f. Association: 300 s

g. Dissociation: 60 s

h. Regeneration: 15 s

i. Neutralization: 30 s
16. Execute the assay (all steps are performed at 30�C with shaking at 1500 rpm). See Figure 7

(phase I – IX) for a representative assay run.

17. Analyze the data. For each run, a sample with the same antibody (e.g., mAb1) implemented as

both the capture and second antibody should be used as control, to determine background

drift. This sample should be subtracted from all other samples (see representative Figure 9 in

the ‘‘expected outcomes’’ section).

Note: To achieve high signals, it is advisable to ensure maximal loading of the sensor with the

immobilized antibody (3–4nm wavelength shift). This can be obtained by extending the

loading step or by increasing the concentration of the biotinylated antibody.
STAR Protocols 2, 100836, December 17, 2021 9



Figure 7. Representative assay run for epitope binning

Mab1 is used as capture antibody, loaded on the sensor, and also as second antibody in the control sample (black

curve). Following antigen binding to mAb1, antibodies 1–8 are added. Only mAbs 4–6 bind the antigen in the

presence of mAb1, as reflected by the wavelength shift. All other mAbs do not bind, giving a flat curve, similar to the

control.
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Note: In the activation step, the antigen is allowed to bind to mAb1. Baseline time (step 15e,

phase V in Figure 7) is short to avoid dissociation of the antigen from mAb1. The second, un-

labeledmAb is then allowed to bind during the association step. The ability of mAb2 to bind in

the presence of mAb1 will be reflected by an additional wavelength shift. Each mAb must be

tested as both first (capture) and second antibody in order to achieve reliable classification.

Note:When testing two mAbs which differ substantially in their affinities towards the antigen,

some wavelength shift may be observed due to the removal of the low affinity mAb by the high

affinity one. Reciprocal testing of the two mAbs will thus enable a more accurate decision

regarding their classification. Troubleshooting 3

Note: In cases where a decrease in wavelength is observed after the activation step (due to

dissociation of the antigen), step 15e (baseline) may be omitted, to enhance subsequent as-

sociation signal.

Note: If needed, diluted antigen can be reused in subsequent assays. Due to evaporation,

sample volume should be re-adjusted to 200 ml with water.

Note: This method can be applied to assess mutual binding of more than two antibodies,

enabling the evaluation of steric interference within antibody cocktails. Such interference

may occur even if each individual antibody was assigned to a different epitope within the

antigen.

Optional: This assay can also be employed in a different format: the antigen can first be im-

mobilized on the sensor and the two mAbs are then loaded in tandem (antigen / mAb1/

mAb2). However, this setup requires that binding by mAb1 will reach saturation before

applyingmAb2. The setup described above, where the first mAb serves as a capture antibody,
STAR Protocols 2, 100836, December 17, 2021



ll
OPEN ACCESSProtocol
ensures that, for each antigen molecule, the binding site of mAb1 is already occupied, there-

fore allowing binding of mAb2 only if it does not compete with mAb1.
EXPECTED OUTCOMES

The procedures described here allow for the initial characterization of selected antibodies and aid in

classification and selection of antibodies possessing desired features such as high affinity, epitope

diversity or the recognition of an epitope of interest. The use of BLI is simple, fast and gives imme-

diate results.
Affinity measurements

KD values can vary substantially, based on the strength of the antibodies’ binding. KD values in the

low nano molar range, or lower, are considered high affinity.

The Octet� data analysis software is used for affinity calculations. For full analysis instructions, see

the Data analysis user guide (https://www.sartorius.com).

The control (Blank) sensor should show no wavelength shift during association and dissociation

steps. However, a drift in wavelength can sometimes be observed due to release of antibody

from the sensor, change in buffer concentration or other reasons. The results obtained by the con-

trol sensor will be subtracted from all other results, thereby eliminating background signals. For

subtraction of background signal, in the Processing tab, in step 1 choose ‘‘sensor selection’’

and define the reference sensor for the measurement. In step 2 – choose ‘‘reference wells’’ for

subtraction.

For curve fitting: in the Processing tab, in step 3 – align Y axis to the association step. In step 4,

choose ‘‘align to Dissociation’’. In step 5, choose ‘‘Saviztky-Golay filtering’’ and hit ‘‘Process Data’’

button.

In the Analysis tab, define the curve fitting parameters. Choose all the sensors in the table on lower

part of the window, right click and choose ‘‘set color by’’ / ‘‘sensor type’’. In ‘‘step to analyze’’,

choose ‘‘Association and Dissociation’’ and choose 1:1 model. In ‘‘fitting’’ define ‘‘Global (Full)’’

and choose ‘‘Rmax Unlinked by sensor’’ and ‘‘group by color’’ and hit ‘‘Fit curves!’’ button.

The quality of the fit can be determined both visually, using the fitting view, and by examining the

computed statistical values. The R2 value should be close to 1 and X2 value should be close to

zero. For examples, see Figure 8. Troubleshooting 4
Epitope binning

Epitope binning experiments result in a series of curves, representing the degree of competition be-

tween two ormoremAbs. If the affinity of mAb1 to the antigen is low, a ‘‘background drift’’ may occur

simultaneously with the binding of the other antibody to the mAb1-antigen complex. In these cases,

it is necessary to subtract this background from all other sensors (see Figure 9 for a representative

sample before and after the subtraction of background sensor). In the data analysis software, pro-

cessing is done as described for affinity measurements, without curve fitting.

The results are generally qualitative. When assessing the relationships between a set of mAbs, the

results can be summarized and presented using a matrix or heat map, to allow a more convenient

view.

For example, area under curve (AUC) can be calculated and the values could be used to create a heat

map (Noy-Porat et al., 2021).
STAR Protocols 2, 100836, December 17, 2021 11
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Figure 8. Curves fit, using 1:1 fitting model

A ‘‘good’’ fit can be determined in the fitting view window and confirmed by X2 and R2 values. An example of. (A) a good fit. (B) a less reliable fit are

presented.
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LIMITATIONS

The Octet� RED96 can utilize up to eight sensors at each run (including controls). Therefore, for

large screens, such as antibody library initial screens, Octet� RED384 should be considered. Alter-

natively, it is recommended to apply other appropriate approaches (e.g., ELISA) for the initial screen

prior to evaluation by BLI.

The use of this system is most suitable for monovalent analytes. If the antigen in question has more

than one epitope for a given antibody, the results obtained may not be accurate.

Due to evaporation of the samples over time, the experiment duration is limited to up to 12 h (ac-

cording to manufacturer specifications).

The system limit of detection for affinity constant (KD) measurements is 1mM–10 pM. Therefore, very

low affinity antibodies or ultra-potent antibodies cannot be accurately measured.
TROUBLESHOOTING

Problem 1

In rare cases, the biotinylation process may lead to a partial or full loss of the antibody ability to bind

the antigen. (Step 1; 2.e)
Potential solution

Verify the absence of sodium-Azide in the antibody’s buffer prior to the biotinylation.

It is advisable to reduce the molar excess ratio of biotin in the labeling reaction (to 3–10 times molar

excess of biotin compared to antibody). Alternatively, antibodies can be directly immobilized to the

sensor by chemical cross-linking (e.g., Amine-reactive biosensors). Other sensors, such as Protein A/

G, Ni-NTA etc. can also be used. However, substantial drift may occur during the dissociation phase

and thus these options are not recommended for affinity measurements.
Problem 2

Association of the antigen to the loaded antibody is very low.(Step 7)
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Figure 9. Representative sample before and after subtraction of background. MAb1 is used as capture antibody

(A) Before subtraction of the background signal (black curve).

(B) After subtraction of the background signal, the extent of binding of the second antibody in each sample can be

viewed more clearly.
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Potential solution

Make sure that the labeled antibody retained its binding activity. If the labeled antibody’s binding

activity is confirmed, try the following: increase antigen concentration, increase the length of the

loading step to obtain larger amount of bound antibody, increase association time. Alternatively,

immobilize the antibody on a different sensor (e.g., Protein A, FAB2G, anti Fc).

Problem 3

Non-specific binding of antigen to sensor is detected.(Step 2)

Potential solution

Use lower antigen concentration.

Use a different sensor type, if possible.

Problem 4

The concentrations used during affinity measurements did not give a clear dose response. (Step 8)

Potential solution

The concentration range used is too high. Lower concentrations should be used. Alternatively, if at

least four concentrations were used, the highest concentration can be omitted from the analysis.

Problem 5

A pair of mAbs shows complete competition at one format but somemutual binding in the reciprocal

format. (Step 17)
STAR Protocols 2, 100836, December 17, 2021 13
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Potential solution

This phenomenonmay occur when there is a substantial difference in the affinity of the antibody pair.

If there is an additional antibody known to bind the same epitope as the low affinity mAb, it can be

used to help evaluate the degree of epitope overlap.

Problem 6

Fitting of the affinity measurements sensograms is not optimal. (Expected outcomes)

Potential solution

The range of concentrations used should be adjusted.

Alternatively, if antibody’s affinity is beyond the system limit of detection, other methods for affinity

determination should be used.

RESOURCE AVAILABILITY

Lead contact

Further information and requests for resources and reagents should be directed to and will be ful-

filled by the lead contact, Ohad Mazor (ohadm@iibr.gov.il).

Materials availability

This study did not generate new unique reagents

Data and code availability

No new datasets or codes were produced during this study.
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