IMPROVING DRUG DISCOVERY USING QCM-D

Screening of compound interactions with cells and protein drug targets is often essential in drug discovery.
Quartz Crystal Microbalance with Dissipation monitoring, QCM-D, enables such measurements in real-time.

In particular, the ability of the QCM-D technique to sense conformational and structural changes in molecular layers or whole cells on the
sensor surface using its unique ability to probe changes in softness (energy dissipation) provides a major advantage. These capabilities
have potential within drug discovery, enabling both detection of potential new pharmaceutical candidates in drug target screening
assays, and improved understanding of target interactions mechanisms.

Cellular responses to growth factors in human carcinoma cells [1]

\rte- T . —EGF QCM-D provides a sensitive platform for cell-surface interactions which can be monitored in real-
= time. Here, human carcinoma cells attached to the sensor ex-situ and their interaction with the
EGFR
”b — wuman  €pidermal growth factor (EGF) was analyzed [1] (Fig. 1). The binding of EGF to the EGF receptor
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, calls (EGFR) results in cytoskeleton rearrangements in the cells which are successfully probed by
QCM-D as changes in the viscoelasticity of the cell layer.

FIGURE 1. lllustration of carcinoma cells on a QCM-D sensor, and the exposure to EGF. Addition of EGF causes changes in the cytoskeleton.

Protein conformational changes caused by small compounds [2][3]
Several publications have highlighted QCM-D as a useful tool in protein drug target screening.
These assays depend on conformational changes to the tertiary structure of the proteins upon bind-
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ing of small compounds. Here, the unfolding of the protein plasminogen was probed upon addition
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plasminogen N of lysine analogues [2] (Fig. 2). Similarly, conformational re-arrangements have been studied in the
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Streptavidin wash HIV-1 envelope protein [3]. The His-tagged recombinant HIV-1 envelope protein was immobilized on

§aa0ia 3434408400 33303340330034083408 the QCM-D sensor and its interactions with different compounds were followed in real-time. In both
studies changes in the energy dissipation proved crucial for understanding conformational events.

FIGURE 2. Plasminogen protein conformational change due to small molecule interaction.

ERa Understanding biomolecular interactions and processes [4][5]
U""f,ﬁfﬁg‘;rntéiaded Insights into protein-protein or protein-DNA interactions are of vital importance in drug development.
Conformational effects in nuclear receptors, such as the estrogen receptor, is one relevant example
% é ?%g [4]. Upon ligand binding the receptors bind to DNA. By immobilization of biotinylated DNA, followed
mim sl 1%” il il xmxmm 1%”1&1 i by injection of estrogen receptors in the absence or presence of ligands, the interactions can be
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Sructure of studied by QCM-D [4]. Also, processes of self-oligomerization and aggregation of proteins involved
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ligands* /C(Sj:g I : in human protein misfolding diseases can be studied using QCM-D. Measurements revealed that
~_\, oligomers formed by the Alzheimer’s disease (AD) associated peptide AB are “softer” than the mono-

40HT mers upon interacting with a model surface [5], something that might be related to their toxicity in AD.

FIGURE 3. Outline of the estrogen-DNA binding assay and structure of the two ligands.

REFERENCES

[1] Chen, J.Y., Minghong Li, Penn, L.S., and Xi, J. Real-Time and Label-Free Detection of Cellular Response to Signaling Mediated by Distinct Subclasses of Epidermal
Growth Factor Receptors, Anal. Chem., 83, 3141-3146 (2011).

[2] Nileback, E., Westberg, F., Deinum, J., and Svedhem, S. Viscoelastic Sensing of Conformational Changes in Plasminogen Induced upon Binding of Low Molecular
Weight Compounds, Anal. Chem., 82(20), 8374-6 (2010).

[3] Lee, H-S & Contarino, M., M. Umashankara, Schon, A., Freire, E., Smith Ill, A.B., Chaiken, I.M., and Penn, L.S. Use of the quartz crystal microbalance to monitor
ligand-induced conformational rearrangements in HIV-1envelope protein gp120, Anal. Bioanal. Chem., 396, 1143-1152 (2010).

[4] Wendy YX Peh, W.X.Y., Reimhult, E., Teh, H.F., Thomsen, J.S., and Su, X. Understanding ligand binding effects on the conformation of estrogen receptor alpha-DNA
complexes: A combinational quartz crystal microbalance with dissipation and surface plasmon resonance study, Biophys. J., 92, 4415-4423 (2007).

-
com/sa\es@q sense.com. North America: Biolin Scientific, Inc., +1-877 773 6730, sales@g-sense.com. UK/IE: Biolin Scientific, +44-7530879037, daniel.slater@
biolinscientific.com. Our distribution partners are: Analytical Technologies PTE Ltd, ATA Scientific, Auro-Science Consulting Kft., Beijing Honoprof Sci & Tech Ltd,
Chromspec spol. s r.o., dpUNION Instr. Analit.e Cientifica Ltda., Hucom Systems Inc., Iberlaser S.A., KULIM HI-TECH Sdn. Bhd., LOT-Oriel Benelux, LOT-Oriel
®

France, LOT-Oriel GmbH & Co., LOT-Oriel Suisse, LOT-Oriel Poland, Meiwafosis Co., Ltd., Nordtest s.r.|., Paralab., SEPADIN SRL, Specialise Instruments Market-
ing Company, Terralab Laboratuvar Malz. San. Ve Tic. A.S., Valtex-Rus LLC Moscow, New-Road Agencies Ltd, Advantage Scientific Inc.

[5] Pereira MC, S.A.M., and ' Brezesinski G., Is the viscoelasticity of Alzheimer’s Abeta42 peptide oligomers a general property of protein oligomers related to their
toxicity, Langmuir, 26(14), 12060-12067 (2010).
|
‘ ) QCM-D Quartz Crystal Microbalance with Dissipation monitoring WWW, q _Se nse . CO m
\ / ters and inavia sales: BiolinScientific AB, Q-Sense, Hangpilsgatan 7, 426 77 V. Frélunda, Sweden, Phone +46-31 769 769 0, info@q-sense.



