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Objective

The main goal of the survey was to take
a snap shot on the following:

Type of laboratories i.e. academic, industry,
or commercial etc.

Instrumentation used

What kind of biophysical parameters are
measured

Confidence of data interpretation
Data validation and acceptability
Limitations of using ITC, SPR or AUC




Methodology

> Online survey completed between
January 14 -February 11, 2011

» Number of respondents:

82 laboratories who use various label
free technologies




. What type of Biomolecular Interaction
Analysis laboratory do you have (check one)?

Academic [n=14] h 17%

Industry (i.e., pharma co, biotech, etc.)
[n=56]

Commercial (i.e. your facility is a business [3]

Research institution (outside of academia)
[n=8]

Other-Govt. [n=3]
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No. of Respondents = 81




: What technologies do you use for
quantitative analysis of biomolecular
interactions (check all that apply)?

Surface plasmon resonance [n=61]

Bio-Layer Interferometry [34] (I 449%

Isothermal Titration Calorimetry [24] NG 31%

Differential scanning calorimetry [n=13] _ 17%

Analytical Ultrcentrifugation [10] 13%

Nuclear magnetic resonance [n=8] I 10%

RET, ELISA, Fluorescence, MS,FACS, KinExA
0 14 I / / /
Other [16] — 21%8¢ iphia Equilibrium Binding etc

0% 10% 20% 30% 40% 50% 60% 70% 80%
% of Respondents

No. of Respondents: 77




: For what applications do you use the
instruments in your lab (check all that apply)?

Protein-Protein interaction analysis [n=74]

Protein-Nucleic Acid interaction analysis [n=23] 29%

Proteins Small molecule (43) r 54%
Protein-carbohydrate analysis [n=12] 15%

Protein-Lipid Interaction analysis [n=10] 13%

Protein-AB Interaction characterization[n=58] [IIIININININGINGGEN 7 3 %0

DNA-small molecule [n=7] 9%

Other [5] F 6% Protein & Ab quantification, LPS-protein, Nanoparticles etc.

0% 20% 40% 60% 80% 100%
%o of Respondents

No. of Respondents: 80




: What type of molecular parameters do you
find most valuable to know from the above
technologies?

Binding affinity [n=81]

Association and dissociation kinetics [n=77] _ 81%

Thermodynamics (enthalpy, entropy, heat _ 399,
capacity) [n=75]

Stoichiometry [73] _ 46.60%

Concentration analysis [n=74] 46%

0% 20I°/o 40I°/o 60I°/o 80I°/o 10(I)°/o
% of Respondents Rating 1 & 2
for Each Parameter (on a scale of 1-5)
Rating of importance on a scale of 1 to 5, with 1 being of Highest Importance

No. of Respondents: 81




: What range of KD values are normally
measured in your laboratory (Check all that

apply)?

Weak
(micromolar to
millimolar)
[n=36]

Medium
(nanomolar to
micromolar)
[n=73]

Tight
(subnanomolar) 59%
LWELYA
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: How confident are you that affinity values

determined by the following methods are
accurate?
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Surface plasmon Bio-Layer Isothermal Differential Analytical

resonance [n=67hterferometry [36] titration scanning ultracentrifugation
calorimetry [n=3%plorimetry [n=23] [n=22]

M High confidence

B Medium confidence

B Low confidence until validated by an orthogonal technology

No. of respondents: 79




: How important is it for your work to use
more than one technology for determining
quantitative biomolecular interaction
parameters?

One technology is sufficient for my
studies [n=17]

I sometimes cross validate my results
against an orthogonal technology [n=45]

I always validate or troubleshoot my
results with an orthogonal technology _24%

[Nn=19]

20% 40%
% of Respondents

No. of Respondents: 81
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: What type of instruments do you have in
your laboratory (Please indicate the humber

of instruments available)? -
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: What type of instruments do you have in
your laboratory (Please indicate the humber

of instruments available)? -

12 B3 B4

[0}
wd
c
()]
©
=
o
=%
7}
()
x
Y
o
$#

Slide 12




: What type of measurements do you
routinely carry out using biosensor
technologies (Please check all that applies)?

"Yes/No" binding [n=62]

Full kinetic measurements (association,
dissociation rate, affinity) [n=66]

Affinity only [n=39]
Concentration analysis [n=39]

Ranking dissociation rates [n=45]

Other [10] _ 13%

0% 20% 40% 60% 80% 100%

% of Respondents

No. of Respondents: 79
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: What analyte size range (s) do you study
using biosensor technologies (please check all
that apply)?

<500 Da [27]

500-1500 Da [32]

1500-5000 Da [33]

5000-25000[56]

>25000 Da [63] 80%

40% 60% 80%
% of Respondents

No. of Respondents: 79
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: What method do you use to determine
binding affinity using biosensor technologies?
(please check all that applies)

Global kinetic fit [n=65]

Steady state (equilibrium) [n=52
"Affinity in solution" [20] 26.30%

e e " 4 20%

Other [2] | 2.60%

0% 20% 40% 60% 80% 100%

No. of Respondents: 76
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: What are the main limitations in using
Biosensor interaction technologies?

Cost of instrumentation
[76]

Training for Instrument
operation [n=74]
Assay development

time [75]

Difficulty in
regeneration step [71]

Difficulty obtaining
enough reagents [74]

Data analysis software
[75]

Data interpretation [74]

Least important

Least important

53.33%

Least important

Least important

25.67%
Least important

50.66%

Least important

51.13%

Least important

0%

20% 40% 60%

Rating of importance on a scale of 1 to 5, with 1 being of Highest Importance
Most important % is rating 1+2; Least important % is 5 rating

No. of Respondents: 78
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: If setup properly, most biosensor
instruments can detect small molecule/protein
interactions down to, and even below, 150 Da to
targets larger than 50 KDa?

True [N=48]

False [n=25]

40%

% of Respondents

No. of respondents: 72
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: If the biosensor data do not fit a simple
1:1 binding model, what is the most important
thing to do next?

Fit with a conformational change model [n=7]

Fit with heterogenous ligand or heterogenous
analyte model [8]

Reverse the immobilization of analyte as
ligand for the interaction [17]

Verify the purity, homogeneity, and activity of
my reagents [n=37]

20% 40%
%o of Respondents

No. of respondent = 69
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: When fitting equilibrium biosensor data, I always
take my data points from the flat part of the association
phase (dR/dt=0). If my sensorgrams aren't flat I rerun

with longer association phases.

TRUE [n=49]

FALSE
[N=120.96%3]

40% 60% 80% 100%

% of Respondents

No. of respondents = 62
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: When your Biosensor data has
observable kinetics do you fit for kinetics or
only do equilibrium fitting?

[n=32] 48%

Only analyze
equilibrium
values [n=0]

Both o
e e —

0% 20% 40% 60%
% of Respondents

No. of respondents = 67
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: What type of measurements do you
routinely carry out by ITC? (Please Check all
that apply)

Simple equilibrium binding to determine
affinity and stoichiometry [n=24]

Equilibrium binding to determine enthalpy only

[5]

Full thermodynamic profiles involving multiple
buffer conditions and experimental
temperatures [Nn=9]

Studies of systems involving more than one
binding site [Nn=5]

Displacement studies to determine very high
or very low affinities [n=6]

Steady state enzyme kinetics using enzymatic
amounts of protein [n=3]

0% 20% 40% 60% 80% 100%
% of Respondents

No. of respondents = 25
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: What are the main limitations in using
calorimetry in your lab?

Cost of instrumentation [n=34] L 5.80% 44%

Training for instrumentation operation [N=35] ———"17.10% B

Assay development time [n=34] _ 17.60% St

Stability of the reagents [n=35] 20.00% ks

Difficulty obtaining enough reagents [n=234 h 2.90%

Data analysis software [n=34] 25_4;'05/’:/0

Data interpretation [n=33] 21.219% Rars

0% 20% 40% 60%

Most Important Rating 1+2 out of 5 B Least Important(rating 5)

No. of respondents = 35
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: Do you account for linkage of coupled
equilibria (e.g. proton uptake or release) when
interpreting thermodynamic data obtained by ITC?

No [n=11]

Sometimes
[n=12]

0% 20% 40%

% of Respondents

No. of respondents = 25
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:How do you use change in enthalpy (dH) and
change in heat capacity (dCp) data?

Use for quantitative, rational drug design [n=6] 8%

for different ligands or drugs [n=10]

Use to distinguish molecular binding mechanisms - 14%

Use to test if the binding model is a simple
. ; A - 6%
noncooperative, single binding site or not [4]

Use as a strategy for measuring Kd at one
temperature and than calculating Kd as a . 6%
fumction of temperature [4]

No current need to use dCp or dH [57] 78%

20% 40% 60% 80% 100%
% of Respondents
No. of respondents = 71
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:(Optional) What new or improved capability would be most valuable to your
laboratory in studying biomolecular interactions? (Answer can be something
that currently exists in the marketplace or a technology innovation which does
not currently exist in the marketplace).

True high throughput calorimeter

Higher throughput for biosensor assays would be the most valuable
to our lab

We get a weak response curve for all protein-protein interactions
tested (using BLI). Greater sensitivity would be helpful for
quantitation.

Accurate and verifiable high throughput yes/no binding (for
fragmehnt sdcreening) other than BLI. BLI hasn't correlated with SPR
in our hands.

Higher throughput and lower cost in collecting and analyzing
screening results for small molecules binding to proteins by SPR

Dissociation rate measurement in solution phase with v. low target
consumption or any combination of two of those parameters

Throughput matched with easy to use data anlaysis/sensorgram QC
software

Reductions in artifacts associated with label-free detection of small
molecules

Software that better handles large numbers of samples
Affinity measurements using cells
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:(Optional) What new or improved capability would be most valuable to your
laboratory in studying biomolecular interactions? (Answer can be something
that currently exists in the marketplace or a technology innovation which does
not currently exist in the marketplace).

Conformational changes
Single molecule techniques

A good way to determine kinetic parameters for antibodies binding
to cell surface receptors.

ITC with lower reagent requirement
Quartz crystal microbalance (QCM)
Parallel injection, software that can easily interface with SoftMax

Multi wavelength detection (both fluorescence and absorption
optical) for analytical ultracentrifugation

Microscale thermophoresis(currently use another lab instrument)
MS Identification of the interacting compounds

Design of iTC200- A lot of room to improve, such as syringe fill
connector, cell volume etc. Biacore, iTC and other biosensors cost of
service contract is very high.

The ability to take the ligand-analyte complex from the chip into an
Eppendorf tube for further analysis.

Throughput
New improved AUC (like open AUC)
Better analytical software for epitope mapping
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