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DNA-Encoded Libraries

1. How do you run a DEL experiment?

A: The DyNAbind® DEL Kit facilitates the discovery of
compounds that strongly bind to specific compounds
via a step-by-step process:

e First, the target protein is attached or immobilized
on beads.

e Next, these beads are mixed with a special
DNA-encoded library to select those that bind to
the protein.

¢ Finally, the bound compounds are released (eluted)
for further analysis.

The selected DNA tags are amplified and prepared

for sequencing through real-time PCR, preparative
PCR, and agarose gel electrophoresis. The process
incorporates Molecular Identifier (MID) tags to track
experiments. This kit is intended for individuals, who
have fundamental skills in biochemistry laboratory
work. It necessitates the use of particular PCR
primers. It is strongly recommended to conduct control
experiments to identify and exclude compounds that
bind to the target non-specifically, ensuring only
relevant binders are considered. It offers a streamlined
approach to discovering potential therapeutic
compounds by integrating protein selection, DNA
amplification, and sequencing analysis within a
comprehensive workflow.

The Life Science business of Merck operates as MilliporeSigma in the U.S. and Canada.

2. Will targets that bind to DNA cause any cross-
reactions? If yes, how can they be overcome?
How can the dependency on DNA compatibility
be reduced?

A: To address challenges posed by DNA-binding targets
in DNA-encoded library (DEL) screening, several
strategies can be applied to minimize non-specific
interactions. These include:

e Conducting competition assays where excess
non-specific DNA is used to prevent DEL molecules
from binding to DNA-binding sites mistakenly.

¢ Designing the DNA tags in such a way that they do
not include sequences that would typically attract
DNA-binding proteins.

e Incorporating modified nucleotides in the
DNA that are less likely to be recognized by
DNA-binding proteins.

e Implementing pre-screening or counter-screening to
filter out false positives.

e Additionally, complementing DEL with high-throughput
screening, targeting non-DNA-binding domains of the
protein, employing stringent washing conditions to
remove weak binders, and optimizing the DNA sequence
design can collectively reduce the dependency on
DNA compatibility and improve the specificity of hit
identification against DNA-binding targets.



3. What is the ratio we can expect to see of false
positives using DELs?

A: The ratio of false positives in DEL screenings can
significantly vary, influenced by factors such as library
quality, target protein conditions, and screening
protocols. While initial hit rates might appear high,
including a proportion of false positives, employing
strategies like stringent washing, counter-selection,
and multiple selection rounds can enhance specificity.
The actual expected ratio of false positives is hard to
generalize due to these variables, making it essential
to validate hits through orthogonal methods (e.g., SPR,
ITC) to confirm their specificity and affinity. Ultimately,
the effectiveness of a DEL screen in minimizing false
positives relies on careful library design and robust
validation processes.

4. Can the DELs only be used for in vitro screens
with purified proteins?

A: Although DELs are traditionally utilized for in vitro
screens with purified proteins, their application has
broadened beyond this scope. Recent advancements
have enabled DELs to be used in cell-based assays,
tissue, or organ screens, and even explored for in
vivo applications, expanding their utility in identifying
ligands for cell surface or intracellular targets within
more complex biological matrices. Additionally,

DELs are being investigated for their potential in
discovering inhibitors of protein-protein interactions
and as tools for biomarker discovery, showcasing their
versatility in drug discovery and biological research
beyond conventional

in vitro methods.

5. What's the difference between the two DEL
products, DYNAOO1 and DYNAO0O2?

A: The key difference between the two DEL products
lies in their molecular complexity and intended use in
the drug discovery process. DYNA0O2 is a 10 million
small molecule DNA-encoded library (DEL) that offers
a wide variety of complex molecules, each linked to

a unigue DNA tag, which is suitable for identifying
potent binders against a broad range of protein
targets, directly yielding hits that may serve as lead
compounds. In contrast, DYNAOO1 is a fragment DEL,
which contains simpler, smaller molecules (fragments),
which are useful for identifying initial hit molecules with
high specificity but lower affinity to the target. These
hits serve as starting points for drug development,
allowing for systematic optimization into more potent
compounds. In summary, while DYNAOO1 focuses

on identifying specific, optimizable starting points

in fragment-based drug discovery, DYNAOO2 aims

to directly identify more complex and potent leads,
catering to different stages and strategies in drug
discovery. More information is available here.

6. What are the subscription rates/prices?

A: There aren’t any subscription rates available for DEL
products. Both physical libraries have set prices, which
can be found at DYNAOO1 and DYNAOO2.

7. Can this technology be used in biological
molecule discovery?

A: Yes, that is the primary objective of DELs.

8. Does having a larger DNA database give this
technology increased utility?

A: Having a larger DNA database significantly boosts
the utility of DEL technology by increasing chemical
diversity and enhancing the likelihood of identifying
novel hit compounds for a wide range of targets.

This vast diversity allows for a better exploration

of chemical space, offering more opportunities for
optimizing hits into lead compounds, improving

the statistical significance of screening results, and
potentially uncovering rare chemical motifs with unique
biological activities. Although a larger database offers
these advantages, its effectiveness is also contingent
on the quality of library design, screening efficiency,
and the thoroughness of hit validation processes,
underscoring the importance of a holistic approach to
DEL technology utilization.

9. Is it possible to use the DELs to identify
molecules binding to a transcription factor? If
yes, do you offer a respective library, and what
would be the best readout?

A: DELs can indeed be used to identify molecules that
bind to transcription factors, despite the challenges
posed by their complex natures and the protein-
protein interactions involved. Companies specializing

in DEL technology can provide libraries tailored for a
wide range of targets, including transcription factors.
For screening against transcription factors, affinity
selection mass spectrometry (ASMS) serves as an
effective initial readout, with subsequent validation and
characterization of hits through fluorescence-based
assays (FP or FRET), functional assays measuring
reporter gene activity, and detailed binding studies
using surface plasmon resonance (SPR) or isothermal
titration calorimetry (ITC). This combined approach
allows for the high-throughput identification of potential
binders and their thorough evaluation in the context of
transcription factor activity and gene regulation.

10. What is the "structural quality" of your DEL?
i.e., after screening the DEL, over 100 hits (for
instance) what is the percentage of potential
structural error?

A: If "structural quality" of a DEL refers to the accuracy
with which DNA-tagged molecules represent their
intended chemical structures, current DEL synthesis and
encoding methods aim to minimize structural errors to
ensure high fidelity, with error rates typically aimed to
be below 5%, and efforts are being made to approach
near-zero discrepancies. This high structural integrity

is achieved through meticulous synthesis protocols,
error-checking in the encoding process, and stability
maintenance. Post-screening validation, including

hit resynthesis and independent assays, is essential

to confirm the accuracy and biological relevance of
identified compounds, effectively minimizing the impact


https://www.sigmaaldrich.com/US/en/product/sial/dyna002
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of potential structural errors and ensuring the hits are
true representations of their expected structures.

11. Would it be possible to identify DNA-binding
compounds with DEL e.g., aptamers?

A: Using DELs to identify DNA-binding compounds,
such as aptamers, involves unique challenges, primarily
due to DEL's inherent design for discovering small
molecules targeting proteins rather than DNA. The key
hurdle is differentiating specific DNA-binding activities
from non-specific interactions with the DNA tags

used for encoding. Although standard DEL technology
may not be directly suited for aptamer discovery,
which typically employs SELEX (Systematic Evolution
of Ligands by Exponential Enrichment), innovative
adaptations of DEL methodologies could potentially
facilitate the identification of DNA-binding entities. This
would necessitate modified screening protocols and
library designs, possibly shifting towards nucleic
acid-based libraries intended for direct DNA
interactions, thus opening new avenues for exploring
DNA-binding interactions in a high-throughput manner.

12. Is it possible to relate to cell populations and
their impact, like in cytometry?

A: Integrating DELs with cytometry facilitates the
exploration of potential therapeutic effects on cell
populations. DELs enable high-throughput screening
of compounds against cellular targets, while cytometry
provides detailed analysis of how these compounds
affect cells. This synergy accelerates drug discovery by
linking molecular interactions to phenotypic changes,
facilitating the identification of targeted treatments.

13. Do your drug libraries offer DNA-conjugated
small molecules? If so, do we then use
sequencing technology to identify the drugs that
have bound?

A: Yes, and Yes.

14. Do you have a library targeting the mRNA
alternative splicing?

A: No.

15. How can this help in the IVF lab? And if so, is
it for research purposes only?

A: In the IVF lab, DELs serve primarily for research
purposes, offering tools to identify small molecules
that affect crucial pathways in reproductive biology.
DELs enable screening for potential drug candidates

to enhance IVF success rates or treat reproductive
disorders. Additionally, DEL-based assays can aid in
evaluating sperm quality, oocyte development, and
embryo viability, potentially optimizing IVF protocols.
However, any clinical application of DELs would require
thorough validation and regulatory approval.

16. How can an analytical chemist benefit from
these technologies?

A: Analytical chemists can leverage DEL technologies
for high-throughput screening of millions of compounds
against multiple targets, facilitating rapid exploration of
diverse chemical space and identification of novel drug
candidates. They play a crucial role in hit validation

and characterization, employing techniques like

mass spectrometry and chromatography to confirm
compound identity and purity. Additionally, analytical
chemists contribute to method development for
optimized screening processes and integrate biological
assays to comprehensively profile hit compounds,
advancing drug discovery efforts and our understanding
of molecular interactions. DEL technologies thus offer
analytical chemist’s powerful tools to accelerate drug
discovery and develop innovative therapeutics.

17. Is it used as a benchmark to treat cancer
effectively and efficiently?

A: DEL technology speeds up cancer treatment
discovery by screening vast chemical libraries against
cancer targets. Although not a treatment benchmark
itself, DELs identify potential drug candidates with
anticancer properties, advancing therapy development.
Successful compounds undergo rigorous testing for
safety and efficacy, potentially leading to approved
treatments. DELs play a vital role in early-stage

drug discovery, but their ultimate impact on cancer
treatment depends on candidate translation to
approved therapies.

18. Can it be used in the treatment of cancer and
HIV AIDS?

A: DEL technology can potentially accelerate cancer
and HIV/AIDS drug discovery by rapidly screening
chemical libraries against disease targets. While

DELs themselves aren't treatments, they identify
potential drug candidates, aiding therapy development.
Successful candidates undergo further testing for
eventual treatment development. DELs play a crucial
role in early drug discovery, advancing efforts against
cancer and HIV/AIDS.

19. Is it possible to dilute the DELs library and
do more runs or more different experiments from
one kit?

A: DELs are optimized for single-use applications

to ensure the highest quality and performance

of selections. While technically possible, reusing
libraries by reshuffling is not recommended as it can
compromise the diversity and reliability of the results.
For consistent and optimal results, a new library kit
should be used for each experiment.



20. Will targets that bind to DNA cause any
cross-reactions? If yes, how can this be
overcome? Or how can the dependency on DNA
compatibility be reduced?

A: For targets that naturally bind to DNA, DELs
are engineered with unique DNA structures
and modified selection conditions to minimize
non-specific interactions.

21. Can every target generate 20 hits and what is
the activity range?

A: Each target and experiment setup with DyNAbind®
DELs can yield a variable number of hits. Although
achieving 20 hits is possible, the activity and affinity of
these hits can range widely, typically from low to high
micromolar concentrations.

22. What is the ratio we can expect to see of
false positives?

A: DyNAbind® DELs are designed to minimize the
occurrence of false positives through stringent selection
protocols and high-quality library construction. The
ratio of false positives is generally lower compared

to other DEL technologies, thanks to its optimized
processes and careful quality control during

library preparation.

23. Can we get the whole list of compounds in the
DELs library?

A: The full list of compounds in our DELs is proprietary
information. However, we do offer DELDATA, an
extended data package, which provides the full list

of hits bound to your target. Contact our Technical or
Sales teams for more information.

24. What is the maximum amount of compounds
with DNA bar codes one can put in an Eppendorf
and what about compound-compound interaction?

A: The number of different compounds tagged with
DNA barcodes in an Eppendorf tube for DyNAbind®
DELs can be in the millions, ensuring a high degree
of diversity with minimal cross-interaction due to
the extremely low concentration of each compound.
This setup is ideal for maximizing the chances of
finding high-affinity binders without significant
compound-compound interference.

25, Is it possible to check whether the target
protein has successfully immobilized onto
solid support?

A: It is crucial to confirm that the target protein has
been successfully immobilized on the solid support
before proceeding with the experiment. DyNAbind
offers protocols and kits to facilitate this verification
using straightforward techniques such as labelled
detection methods tailored to the specific tags or
antibodies relevant to the target protein.

26. Can the activity of the protein be assessed
after it has been immobilized on the beads?

A: To ensure the target protein remains functional
after immobilization, DyNAbind provides protocols
and supports testing through activity assays specific
to the target. These assays help confirm that the
protein retains its native function, which is critical for
successful DEL selections.

You can read more about DNA-Encoded Libraries on our website.

Watch our on-demand webinar on

Revolutionizing Drug Discovery: DEL and Micromapping Technology for more information.
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