INSTANT Technical Note
Y 2 Biosensors

Determining the Kinetic & Affinity Constants of an
Analyte A Practical Guide to the FOPPR Binding Kinetics Software

Binding kinetics and affinity of a ligand-analyte complex describe the reaction
rate and formation strength, respectively, of the ligand-analyte pair. Determination of
association rate constant ka, dissociation rate constant kq, and affinity constant Kp with
FOPPR does not require repeated binding and regeneration cycles; these constants
are analyzed from the raw data of an analyte standard curve. This technical note
describes the steps to the calculation of binding kinetics and affinity data with the
FOPPR Binding Kinetics software.

Step 1. Launch the FOPPR Binding Kinetics software.

Step 2. Under the “Data Loading” tab, enter the Project Name.
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Step 3. Browse and import the raw data of a previously established standard curve by
selecting the “Raw Signal” file. Sensorgram of the imported experiment will be displayed
automatically.

I (nstont NanoBi FOPPR Binding Kinetic Ana -
File Edit Operste Tools Window Help
Data Loading | Plot | Final Result "
INSTANT
N NanoBiosensors . -
Project name Data File P - L) ¥ CPUbosst MW, (kDa)
[ 1| [ = Data Selection 0
PIGtRMS [~ Input (1) | [0 (stop time) I0 Ginterval) 10 o it Ieq (stop time) leq (intervel) leq Cone (1)
= (_[:) 0 100, a o o Iy 100, ry 'y
: L | M open x
|  op:
221+ Input@ 0 stop time 4 B> ThisPC > Deskiop v o Search Desktop
s =
219~ L——— Omgenize »  Newfolder =~ m @
3 218 . - x —
£ put (3) | /10 (step timey A Name Date modified
2217 =25 & OneDrive
< 216 [ [ 2011221135135 CH1_Average Signal 12/21/2021 735
— is
2.15-] gt ) 5 20011221 135135_CH1_Raw Signal 12/21/2021 7:53 PM
in i =
214~ . /P—D 0 (stop timd  J¥ 30 Objects [ 20211221.135135_CH1_Signal Ratio(s) 1272 A
213 . \ . . . i o I Desktop B
T TG N [} 2021121135135 CH2 Average Signal
Time (sec) 5] Documents [ 20211221_135135_CH2_Raw Signal
Input 5] |0 (stop timel L Downloads 5] 20211221135135_CH2_Signal Ratio(s)
B ]
Time (sec) Amplitude (V) UseOsc?  auto caleulate L
0 —F = & Pictures
—1 /1 B (D w6 |[ogered
B °
mor 15867 218925 @ channel select = Data (D)
— v o< >
Cance
V1346
v
< >
[ Instant NanoBiosensars FOPPR Binding Kinetic Analysis - a X
File Edit Operste Tools Window Help
Data Loading ‘ Plot | Final Result -
INSTANT
PN NaroBiosensors Analyzed ;
Pojectrame s e » e (3 cues . 00
[| |] [ cUsers\avsuny H!J] Data Selection o
PlotRMS [~ ] [ input() | [0 top tme) 10 fntervan 10 1t0 it leq (stop time) leq (interval) leq Cone (1)
— P
e [=) 0] 100 0 (] 0 0 100 0 0
222-|
221+ Input @) | 10 stop time) 10 (interval) 10 10 it leq (stop time) leq (interval) leq Cone (2)
22- =] 0 100 0 0 [ 0 100 [} 0
£ 510
221
£ Input (3) | 10 (stop time) 10 interval) 10 0 it Ieq (stop time] leq (interval) leq Conc (3)
£ :::’ P | e 100 ] 0 0 0 100 ] ]
2.15-]
24— lf‘yﬂi_ﬂr 10 (stop time) 10 (interval) 10 ] it leq istop time) leq (interval) leg Cone (4)
| — i —— | o e o ol gl e T e
900010000 12000 14000 16000 18000 20000 22000
Time (sec) Int [ i i
put (5) (stop time) 10 (interval) 10 0 It leq (stop time) leq (interval) leg Cone (5)
npual
- 0 100 (] 0 0 0 100 0 ]
Time (sec) Armplivade B} UseOsc?  auto calculate
15867 2.13025 - =
L_ID) (Q Input (6) | 10 (stop time) I0 (interval) 10 o it leq (stop time) leq (interval) leq Cone (6)
=) 100 0 o 0 0 100 0 0
sor 15867 218925 channel select Avg File Ratio File
e | (B impot I 5 \L!jl Ih, H!]] [: umnck]
V1346
<

INSTANT
NanoBiosensors




The sensorgram window can be adjusted to better view the data of interest. Right click the
frame of the sensorgram to turn off autoscale for the x- and y- axes then enter the time range
of interest.
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Data points can be read with the red cursor and the cursor position (x, y = time, amplitude) is
presented below the sensorgram. If the cursor is out of view, enter the x position of the cursor
to be within the time span of interest to bring the cursor back into view.
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Step 4. Browse and import the signal ratio data of a previously established standard curve by
selecting the “Average Signal” file. The time points for calculation (lo and leq) will be displayed
automatically.
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Step 5. Browse and import the concentration data of a previously established standard curve
by selecting the “Signal Ratio(s)” file. The concentrations of the analytes will be displayed
automatically.
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Turn off any data points unfit for analysis by unclicking the input.
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Step 6. Enter the molecular weight of the analyte.
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Step 7. Click on the “Analyze” button to begin data analysis. The yellow progress bar will run
from left to right during analysis. A green light indicates completion of analysis.
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If analysis takes a long time, click on the CPU boost button to speed up analysis.
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Step 8. Analysis results are displayed in the “Final Result” tab. The association rate constant
ka, dissociation rate constant kq, and affinity constant Kp data can be exported as a PDF report

or as a CSV file.
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