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Frequently Asked
Questions (FAQs)

Dexterity Kits

1. Can you explain the steps of a micromapping
experiment for protein degradation?

A: Using ATLASKIT as an example, the following steps
can be found on the product's protocol:

1.

Prepare a solution of azido PEG3 NHS ester by
dissolving it in DMSO.

Conjugate the azido PEG3 NHS ester with IR01 in
the dark.

Mix the conjugated solution with the desired
antibody and incubate.

Concentrate and desalt the conjugated antibody.

Prepare cells and incubate them sequentially with
primary and secondary antibodies.

Add Diazirine-PEG3-biotin to the cells.
Irradiate the cells using a photoreactor.

Wash the cells thoroughly after irradiation.

2. What level of protein purification is required to
perform micromapping?

A: The minimum purity level for protein samples in
micromapping experiments typically ranges from 90%
to 95%. This ensures that the sample is sufficiently
free from contaminants that could interfere with the
conjugation process or downstream analysis. However,
the desired purity level may vary depending on the
specific requirements of the experiment and the

The Life Science business of Merck operates as MilliporeSigma in the U.S. and Canada.
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sensitivity of the detection methods used. Therefore,
it's essential to aim for the highest possible purity
within the constraints of the experimental setup and
available purification techniques.

3. Could you explain how the glycan
detection works?

A: Micromapping technology enables the detection

of glycans on proteins by initially preparing the
protein sample and enriching glycopeptides. These
glycopeptides are then analyzed using mass
spectrometry, which fragments them to provide
information on both peptide sequence and attached
glycan structures. Specialized software is employed to
interpret the data, identifying glycan structures and
their attachment sites. Through quantification and
characterization, researchers can gain insights into
glycan heterogeneity and dynamics. Finally, validation
techniques ensure the accuracy of the identified glycan
structures. This approach offers a comprehensive
understanding of protein glycosylation, aiding in the
study of protein function, disease mechanisms, and
therapeutic strategies.

4. Regarding the DIONE and HYAS micromapping
kits, how many different ligands can I perform
the conjugation reaction on per kit?

A: Ten experiments each per kit


https://www.sigmaaldrich.com/deepweb/assets/sigmaaldrich/product/documents/300/079/atlas-kit-method.pdf

5. What are the limitations of proximity
tagging techniques?

A:

e Spatial Resolution: Traditional proximity tagging
techniques might label proteins that are merely close
to the target protein rather than directly interacting,
leading to false positives.

e Over-Labeling: In cases where the tag diffuses or
reacts broadly, it may label an excessively wide area,
capturing irrelevant proteins.

e Technical Complexity: Some methods require
complex genetic manipulation or specific chemical
environments that can be difficult to achieve,
especially in vivo.

e Cell Viability: Certain proximity labeling methods
can be invasive or toxic, potentially altering cell
physiology or causing cell death.

6. Is the Atlas kit for proximity labeling limited
only to cell surface proteins or can it be applied to
nuclear and cytoplasmic proteins?

A: The Atlas Kit is designed for versatility and can

be used not only for cell surface proteins but also for
nuclear and cytoplasmic proteins. The kit facilitates
the study of protein interactions across different
cellular compartments, provided the target proteins
are accessible to the antibodies and the photocatalyst
involved in the labeling process.

7. Do cells remain intact while labeling with the
Dexterity Kits?

A: The cells generally remain intact during the
labeling process using Dexterity Kits. These kits are
designed to minimize invasiveness and cellular stress,
employing light-activated processes that are less
harmful than some chemical or irradiative methods.
This preservation of cell integrity is crucial for accurate
biological interpretation.

8. What are the advantages of the proximity
labeling technique over traditional binding
assay methods?

A:
e Contextual Accuracy: Proximity labeling is performed

in the native cellular environment, maintaining the
physiological context of protein interactions.

e Detection of Transient Interactions: It can capture
fleeting interactions that traditional binding assays
might miss due to their transient or weak nature.

¢ No Need for Purification: This method does not
require the isolation or purification of proteins,
thus avoiding potential changes in protein structure
or function.

e High Throughput Capability: Allows for the
simultaneous study of multiple interactions, making it
highly efficient for screening potential interactions.

9. Can these Dexterity Kits distinguish the direct
binding of two proteins from the proximity of two
adjacent proteins?

A: While proximity tagging inherently labels proteins
within a certain distance of the target, distinguishing
direct binding interactions from mere proximity can be
challenging. However, the precision of pMap technology,
utilized in Dexterity Kits, narrows the labeling radius,
which can help infer more direct interactions based on
extremely close proximities.

10. Can these kits be used for G protein-coupled
receptor studies like looking at binding partners
of GPCRs?

A: Yes, these kits can be effectively used for studying
GPCRs, which are a critical class of cell surface
receptors. The ability to label interaction partners

of GPCRs in their native membrane environment

can provide valuable insights into receptor signaling
and regulation.

11. How do you think this technique will evolve
over time?

A: The future of proximity labeling is expected to bring
enhanced precision and specificity, reducing background
noise, and improving data quality. Integration

with technologies like CRISPR/Cas9 and advanced
imaging will provide deeper insights into cellular
functions. Automation will streamline and expedite
research workflows. Additionally, the application of
this technique will expand into more complex in vivo
studies, increasing its utility in biomedical research
and therapeutic development. These advancements
will significantly enrich our understanding of molecular
interactions and open new possibilities for drug
discovery and disease diagnosis.

You can read more about Dexterity Kits on our website.

Watch our on-demand webinar on Revolutionizing Drug Discovery: DEL and Micromapping Technology

for more information.
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