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Introduction

Understanding a Calcium Sensing System

Calcium is one of the most important ions in physiology wherein fluctuations in Ca2+
levels impact muscle contraction, blood clotting, and neurotransmission.
These responses are mediated by calcium ion binding to calcium sensing proteins.
Calcium binding induces protein conformational changes enabling intermolecular
interactions. In this study we utilize surface plasmon resonance (SPR) to determine
the affinity of a calcium sensing protein for a protein binding partner. In a separate
study, we titer Ca2+ into the apo form of the protein to determine the concentration
of calcium ion required to promote the protein-protein interaction.
Materials and Methods
The samples used in this study were blinded at the request of the customer.
Results
The calcium binding protein (CaBP) was injected from 100 nM to 100 μM across a
sensor chip in which the protein binding partner had been immobilized. A concentration
of calcium was used that saturated the injected calcium binding protein.
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Data from replicate injections were double referenced and analyzed using Scrubber
software2. The sensorgram data showed a high level of reproducibility between the
duplicate injections. The steady state responses from 50 seconds to 55 seconds were
averaged and plotted as a function of the CaBP concentration. An association rate
constant of 16459 M-1s-1 and dissociation rate constant of 0.1094 s-1 were observed
which yielded a Kd value of 6.64 μM. A Kd of 6.6 μM was obtained from analysis of the
steady state data.
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Determination of the amount of calcium required to
promote protein-protein interaction.
A second experiment was performed to estimate the affinity Ca2+ binding to
CaBP stripped of calcium (apo-CaBP) by EDTA. The experiments were
performed in duplicate on two flow cells by titrating Ca2+ into a constant
concentration of apo-calcium
binding protein. The range of calcium concentrations investigated was 1 –
500 μM.
In order to compare the results from SPR channels with varying surface
capacities,
the RU responses were normalized to the response for 500 μM calcium.
An apparent KD for calcium binding of 313 μM was calculated from
the fit of the titration data shown below.
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Conclusions
In this application note, we demonstrate that the 404Pi has a low signal
to noise ratio and a high level of reproducibility for protein-protein interactions.
To find out more about this application or other applications that utilize
the BiOptix 404Pi, please visit bioptix.com.
For technical or product inquiries, please contact us at sales@bioptix.com.
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