A sirategic approach to identify regeneration conditions
using technology that reduces biosensor chip consumption.
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Introduction Results & Analysis

Removingtightly bound analytesbefore subsequentinjections in flow-based SPRis called
regeneration Optimalregenerationconditionsare those that removethe analytecompletely
while leavingthe ligand intact. Identifying optimal regenerationconditions s typically the
most challenging,time consumingand costly part of SPRassaydevelopment Drake and A1 - 250nM
Klakampdentified a systematicnethod that greatly simplifiesthe processto identify optimal B1-0
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Sensorchipsre the most expensiveconsumablein SPRexperiments The unigue flow cell A7 -2
structure of the BiOptix404pi allows for testing up to 3 unigue regenerationconditions at
once reducing sensorchipusageup to 3-fold. This same innovative flow cell designalso

reduceghe time it takesto identify optimal regenerationsolutions

50nM

Figure3. CoarseRegeneration Widely varyingregenerationsolutionswere exploredin 4x1 mode. 25 uL of eachregeneration
Here the Drake and Klakampmethod is applied to the BiOptix 404pi ESPRinstrument to ran for 30s. Regeneration®n CI2 and CI3 destroyedthe ligand ChH showedpromiseand was exploredfurther in Figure4.

identify optimal regeneration conditions for a small molecule binding to an immobilized Legendcorresponddo injectionsin Figurel. Pleaseeferto Table2.
protein with an estimated Ky of ~5 nM. Fivedifferent regenerationsolutionsare explored
using only 2 sensorchipsand requiring about 1 week to identify the optimal regeneration
conditions
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Methods
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1. Analyte (A1) U If first experiment, e — e e
_ A first detection of binding 100 150 200 250 300
Regeneration § A establishe®R. . for all subsequent experiments ] Ch 4:3x (2M NaCl, 50uM EDTA, in HT2%D)

2. Buffer (511& U Condition of surface prior to testing new regeneration solutic
N

Regeneration ¥ U Double referencing
3. Buffer (BZ}/

Regeneration ¥
4. Analyte (A4) | U Assesses effectiveness of 3 regenerations

Response

Regeneration ¥
5. Analyte (A5) | U Assesses effectiveness of 1 regeneraﬂion

Regeneration §

6. Buffer (53} U Double referencing
Regeneration ¥
7. Analyte (A7) | U Assesses effectiveness of 2 regenerations

Figure4. FineRegeneration [A] through[C]are successivexperimentsoptimizingregeneration [A] 1M NaC|50uM EDTA
showedpromiseand suggested regenerationinjectionsmight be sufficient [B] Threeinjectionsof either 1M NaClor 2 M
NaClwere not quite enough Injection A7 equaled A4 suggestingthat 6 regenerationsmight be required [C] Six
regenerationdroughtall analyteinjectionstogether 1M NaC]50uM EDTAn Ch waschosenandusedin generatingdata
In Figure5. Legendcorresponddo injectionsin Figurel. Pleaserefer to Table2. Only 2 sensorchipsand ~ 1 week were
requiredto identify optimal regenerationconditions

Figure 1. DrakeKlakamp RegenerationEvaluation Schematic Injectionsare ordered as
shown The results are brought into an analysisprogram such as Scrubberto evaluate
regenerationeffectiveness

4x1 Mode 2x2 Mode Table 2. Summary of Experiments in Figures 3 and 4.
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Flow Cell [ ///ﬁ% 4 Z-ﬁ A Type

Coarse 1x (20mM  1x (Glycine pk 1x (IMNaC]50 G NaOHpH 12 and Glycine pH2.2 destroyed the ligand.
Regen Tes NaOH pH 12) 2.2) uM EDTA in *HT) i Highsalt and EDTA showed potential.

A. Coarse Regeneration Testing B. Fine Regeneration Optimization Fine Regel Reference for 1x (IMNaC] 1x(50uM EDTA ir i 1 M NaClis more effective then 150M NaCl
Figure 2. BiOptix 404pi flow cell structure contains four microfluidic channelsthat can be Optimk Ch3 50uM EDTA in HBST, 2% DMSOJ)i Need 3 regen in sequence to get back to starting point.
controlled independently (4x1) or in referenced series (2x2) both allowing for testing zation *HT, 2%DMS0O
multiple solutionsat one time. A. ForaCoarseRegeneratiors kgandis loadedon flow cells 3X(IMNaC] 3x(2MNaC]50 u IncreasingNaClfrom 1M to 2M does not make a large
2, 3 and 4 (hatchedpattern), flow cell 1 is not loadedand usedasan unlinkedreferencecell. 50uMEDTAIn  uMEDTAINn difference
B. FordFineRegenerationOptimizatiore flow cells3 and4 are loaded(hatchedpattern) while *HT 2% DMSC  HT2%DMSO) (i Still, 3 regen does not get back to starting point.
flow cellsl and2 are usedasinline referencecellsrespectively U Try 6 regens since that gets A7 back to starting point.

. . L . 4. [C] 6x (IMNaC] 6x (2MNaCland 0 IncreasingNaCifrom 1M to 2M does not make a
Table 1. Regeneration Types using B ptix404pi 50uMEDTAIn 50UMEDTAIN  difference

Step Mode Regeneration # Regen Purpose Time  Sensorchip *HT 2% DMSC *HT 2% DMSO) (1 6regens gets all injections to the starting point (Al).

Type Solutions Savings Usage *HT = 20mMHepespH 7.4, 0.05%ween
Tested
160

Simultaneously Figure 5. Kinetic analysis using optimized 1-Ch3&4: C2
1 4x1 CoarseRegen First assessmemif a range 3times 66% fewer regenerationconditions. 6x (1M NaC]50uM EDTA, 140 - a kg Kb
Test of regen solutions faster chips 20 mM HepespH 7.4, 0.05%Tween,2%DMSO)was 91581.6 | 8.938e-4 | 17.3277nM

especially for surface identified as the optimal regeneration condition 120- o
stability through the experimentsoutlined in Figs 3 & 4.
2 2x2 Fine Regen Narrow in on optimal reger 2 times 50% fewer Compound?, @, wastitrated 3-fold from 250nM to
Optimization conditions faster chips 0.34nM andrun in duplicateover 2 loadinglevelsof
ligand,2500and 5000RU Thefit shownis a global 60 -
fit of the duplicatesacrossooth loadinglevels 40.-
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