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Targeting the covalent modification of proteins with compounds containing reactive functional

groups has led to the development of several new potent and selective drugs, as demonstrated 100
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Time (s) Time (s) Time (s)
RapidFire Cycle Durations _ F”x 5"""]"'9’ - N
: e O * [ ® O o Figure 3: Rate plots of BtK Adduction for 6 approved/clinical candidates.
Introduction S o L (25 ] Jmimn  [125 J0 Jmimn 05 Jo]mimin
Load/W... 6000 6000 L Jo_ e P o e T o e _
0 Eute 7000 7000 Lo _Je o o] o _Jb_Jex Kobs VS. Compound Concentration
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strategies due to their propensity to cause interference and confounding results in variety of K. /K, (s
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Of the many screening approaches available, one of the highest throughput alternatives is the Software Analysis 5
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Assay-ready plates for kinetic screening are prepared by dispensing 300nL of compound using a Figure 2: Raw data files are searched for patterns matching m/z envelopes consistent Table 1: K /K values for 7 drugs determined in a single HT kinetic run
MOSQUITO HTS nanoliter Liquid Handler (SPT Labtech). with the charge states of a single large biomolecule. These extracted chromatograms " Tinact/ & 8 '
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PRECISE REAGENT DISPENSING FOR KINETIC ASSAY TIMING

Dispensation of protein (1.0 uM BtK, catalytic domain) and stop reagent (0.4% formic acid) were
automated for precise timing using both the ASSIST PLUS with VIAFLO multichannel pipettes
(Integra Biosciences) and TEMPEST reagent dispenser (Formulatrix). Intuitive programming of
kinetic protocols on the ASSIST PLUS provides rapid development and adaptation of kinetic
assays but is limited to intervals >30 seconds. Preliminary kinetics of BtK labelling by lbrutinib
using the Assist protocol revealed nearly complete adduction of BtK by Ibrutinib within 30
seconds necessitating a novel solution to be developed for more rapid timing, see Figure 1.
Taking advantage of the TEMPEST’s independent, contactless dispensing capability we developed
a protocol with <5 sec timing by direct programming of the instrument via the command line
Sequence Editor.
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Figure 1: Rapid Kinetics of BtK labelling by
Ibrutiinib.

Injection PlatelD WelllD CompoundID Parent/Adduct ID Mass Height Area Diff

Inj00024 BtK-8CPDS-Kinetic Al 0.3125 uM lbrutinib - 5 seconds  Parent Protein 32287.7783 629693 1795142 0.388016667
Inj00026 BtK-8CPDS-Kinetic A2 0.625 uM lbrutinib - 5 seconds ~ Parent Protein 32287.8049 477192 1462565 0.361416667
InNj00027 BtK-8CPDS-Kinetic A3 1.25 uM lbrutinib - 5 seconds Parent Protein  32287.767 472028 1512448 0.399316667

Inj00027 BtK-8CPDS-Kinetic A3 1.25 uM lbrutinib - 5 seconds Adduct 32727.866 38905 267648 0.800316667
Inj00028 BtK-8CPDS-Kinetic A4 2.5 uM lbrutinib - 5 seconds Parent Protein 32287.8163 367717 1297583 0.350016667
Inj00028 BtK-8CPDS-Kinetic A4 2.5 uM Ibrutinib - 5 seconds Adduct 32728.0224 119017 618143 0.643916667

Kinetic Models for High-Throughput Characterization?

Kops:  %0Total Occupancy = 100(1-exp(- K, * time))
Ibrutinib Adduction Kinetics

Prism Model: One Phase Association

100

 Using this automated sample prep process, single 384-well plates representing eight
compound each, can be prepared and assayed in 120 minutes.

* Using the RapidFire-365/Agilent 6545 Q-TOF platform, data can be taken from an entire 384-
well plate in < 2 hours

* Automated sample preparation, sample processing and data analysis tolls provide for a largely
handsfree workflow

Cons

* Intact mass MS can require large commitments in terms of protein consumption (as much as
60 picomoles per sample/23 nanomoles per 384-well plate)

* Kinetics can be underestimated for very fast acting covalent agents

Conclusions
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v' We have established an automated workflow utilizing commercially
available hardware and software tools for the determination of
K./ K vValues

v’ Using this workflow dozens of compounds can be interrogated, from
initial sample prep to full data reporting, per 24-hour day

v' Minor changes to the sample plate map can enable the primary
screening of electrophilic libraries of up to 10,000 compounds in 2-3
days
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