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Cell surface proteins
Cell surface proteins are an important topic for research as these
proteins have a variety of functions, for example receiving signals
from outside the cell, translating signals into intracellular action
or anchoring the cell in particular location. Therefore, knowing
what these cell surface proteins are and how they can interact
with each other is important for different research topics. For
understanding the signalling pathway, targeted drug medicine
or lipid raft identification.

Problem1:
With the current techniques available like co-immunoprecipitation
and fluorescentmolecular probes it is possible to visualize specific
targeted proteins or protein-protein interactions. The limitation of
these techniques is that they cannot provide an overview of
proteins on a specific location of the cell surface without this
protein-protein interaction. Moreover, low-affinity or transient
protein–protein interactions may not be detected by co-IP unless
the interaction can be stabilized.

Problem2:
To obtain information about the cell surface proteins often a
combination of techniques is needed: Mass spectrometry
or/and fluorescencemicroscopy or/andCo-immunoprecipitation.
This results in multiple different sample preparations therefore
more sample is needed, and it is more time extensive.

Introducing the EMARSmethod
EMARS is a labelling method that labels molecules
comprehensively within a limited distance (200~300nm) from
theprobedmolecules onwhichaHorseradishPeroxidase (HRP)
tag is set. The EMARS method proposes to be a powerful
tool to elucidate molecular clustering on the cell surface of living
cells in various contexts. The distance in which proteins are
labelled is useful as this is almost the exact same size as the
typical micro-domains.
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EMARS stands for Enzyme Mediated Activation of Radical
sources, the two unique points of this reaction are that the
radials are confined to a limited area from the HRP tagged
protein and HRP will cause no harm to the living cells. EMARS
consist of theAr-Flu reagent. This reagent is an arylazide bound
to a FITC. FITC is a Fluorescein derivative and is the most
common fluorescent reagent for biological research because
of their high absorptivity, excellent fluorescence quantum
yield, and good water solubility. An HRP-conjugate probe is
bound to the target molecule on the cell surface of living
cells. Ar-Flu is added after the HRP labelling an HRP will
convert arylazide into nitrene radical. This radical reaction
is caused within 200-200 nm range. In this range the
nitrene radical will bind. With the FITC bound to the nitrene
radical these nearby labelled proteins can be visualized or
isolated for further analysis. These analyses can include an
antibody array, MS analysis or electrophoresis.

EMARS has already proven to be effective and provide
excellent labelling of surface proteins in research about the
biological function of coclustering proteins and interactions
between biomolecules on the cell surface of living cells
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First step : sett ing HRP on cell membrane

To detec t molecu lar in terac t ion on membrane of l i v ing
ce l ls

What we can do by EMARS?

Second step : EMARS reaction

Last step : Analysis of FI TC labeled molecule

Schematic diagram of the in vivo EMARS method

First, an HRP-conjugated probe is bound to the target molecule on the cell surface of living cells; and our EMARS Reagent, Ar-Flu, is added
to the medium. By EMARS reaction, arylazide is activated and converted into a nitrene radical form. This radical reaction is caused within
300 nanometers from the target molecule on which HRP is set. This is almost the exact same size as the typical micro-domains. As a result,
only the molecules located around the target molecule are labelled by FITC through the EMARS reaction.
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