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Abstract: In 1992, Brenner and Lerner hypothesized that
individual chemical transformations could be encoded in
DNA, allowing the rapid synthesis and screening of large
collections of small molecules. Since their report, huge
investments into the development of the DNA encoded
library (DEL) technology have enabled the acceleration of the
drug discovery process especially early phase discovery
undertakings such as target validation and hit identification.
As DEL lies at the nexus between chemistry and biology,
there is an increasing need to expand the toolboxes of both

organic transformations and biological methods. However,
the myriad of techniques and reactions already reported can
be difficult to digest for practitioners whose expertise resides
outside the realm of DEL. This review therefore focuses on a
stepwise presentation of DEL from the basic concepts to
newest developments. The presentation includes the history,
fundamentals, and successes of DEL, different methods for
DEL synthesis and affinity selection, the conventional trans-
formations, and finally the latest developments from a
synthetic organic perspective.
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1. Conceptualization and Early Development

Identification of small molecule chemical ligands that bind to
protein targets is often a fundamental early step in the process
of drug discovery (Figure 1A).[1–3] Despite great advances in
computational methods, the ability to quantitatively predict
ligand binding to a biological target in the absence of
structural information is underdeveloped.[4,5] Thus, a typical
workflow involves high-throughput screening (HTS) of large
libraries of chemical compounds (typically >1 million)
against the target protein. Building and employing such a large
chemical library requires that each individual compound is
made, stored, and assayed in an automated resource intensive
facility. Hence, it is not possible to mix all the compounds
with the protein of interest and deconvolute the binders.
Instead, each ligand must be tested separately in one-by-one
fashion at a very significant cost.

The technique of phage display (Figure 1B) is an important
tool for the identification of protein-protein interactions.[6–15]
The process begins with insertion of a DNA sequence that
encodes a particular protein into the coat protein gene of a
bacteriophage. The protein is expressed on the surface of the
bacteriophage. Since a large library of DNA sequences are
available, or can be evolved using the phage’s biological
machinery, a huge library of proteins can be easily constructed.
In contrast to HTS, this massive of library of protein ligands
can be tested for binding to a protein target simultaneously in
the same vessel. This process is known as affinity selection
and most commonly consists of mixing the library with an
immobilized target protein, incubation, then non-binders are
washed away. The phage bearing the successful protein ligand
is cleaved and the DNA that encodes for the protein is
extracted. In contrast to the chemical compounds screened in
HTS, the successful ligand can be characterized through
amplification and sequencing of the encoding DNA.

The development of phage display in 1985 may have led to
Brenner and Lerner’s thought experiment in 1992: combine
the diversity of chemical compounds with the power of genetic
encoding to overcome the limitations of HTS and provide a
more powerful and versatile method for drug discovery
(Figure 1C).[16] Their initial proposal consisted of the synthesis
of polypeptide ligands on beads in a combinatorial split-and-
pool approach. Each building block (amino acid in this case)
added to the ligand moiety would be encoded by addition of a
DNA oligo to a growing strand of DNA. As in phage display,
the DNA encodes the ligand and enables amplification of a
small number of binders after affinity selection thereby
facilitating the development of massive chemical libraries. At
the time of their disclosure, they presciently recognized a
significant challenge would be the development of DNA
compatible synthetic methods.[16] The vision of DEL was
realized shortly thereafter by the groups of Janda and Gallop
who developed peptide libraries on beads. Janda synthesized
peptidic DELs by appending a bifunctional linker to a CPG
bead and sequentially chain assembling the peptide and
chemically ligating the DNA barcoding the encoding
molecule.[17] Shortly after, Gallop reported the synthesis of a
~106 member encoded peptide library which they screened
against florescent antibodies.[18] The fluorescent beads were
sorted using florescence activated cell sorting (FACS), and the
binder was PCR amplified. These examples provided the first
real world DEL synthesis and applications.
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Although the groundwork for DEL was laid in the 1990’s, the
field sat dormant until the mid 2000’s. During this time a flurry of
reports emerged from various labs around the world presenting
new methods of constructing, screening and evaluating DELs. In
2004 the concept of self-assembling encoded libraries, DNA
templated synthesis, and chemical evolution were introduced by
the groups of Neri, Liu, and Harbury respectively.[4,5,19–23] This
period of time also saw the first implementation of DELs in their
current form. At this point the binders could be selected from
complex mixtures, PCR amplified, and decoded to reveal the
identity of the binding molecules. In 2009, Morgan and coworkers
demonstrated that the DNA barcodes could be enzymatically
ligated to the growing encoding chain, bringing DELs into its
current form.[24] This period of intense development coalesced into
the current DEL paradigm.

The typical DEL is assembled (Figure 1C) through a series of
DNA encodings followed by chemical diversification (although
these steps can be inverted).[11,15,25–27] Usually, the DEL starts as a
small DNA (single or double stranded) structure, referred to as a
headpiece, linked to a free amine group, or other functional
handle, by a spacer.[27,28] A stock solution of the DNA headpiece
is aliquoted into individual wells of a 96-well plate along with

differing strands of DNA that act as barcodes for the identity of
the individual building block employed. The barcode is enzymati-
cally ligated to the DNA headpiece, and the tagged headpiece is
isolated from the ligation mixture by ethanol precipitation. The
dry elongated headpiece is then dissolved in the reaction solution
and the free amine is diversified by appending the first building
block, usually through an amide coupling. At this point the DNA-
small molecule conjugate is again ethanol precipitated, redis-
solved, and all the wells are pooled. The pooled library members
can be split again to repeat the process multiple times and build a
collection of ligands (most DELs undergo 3 total cycles of
diversification). Upon completion of the final diversification cycle
the DEL may be tagged with another barcode containing
additional information. One example is the addition of a library
ID to identify the library in “super pool” mixtures of multiple
libraries.

2. Alternative Methods for DEL Formation

Although the workflow described above is by far the most
common method for building a DEL, multiple other techniques
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exist for encoding the synthesis of a small molecule with DNA
(Figure 2).[27] Indeed, the Liu group pioneered an approach
subsequently coined DNA templated synthesis, wherein a
single stranded DNA template is synthesized bearing all of the
information (codons) for the final library member (Fig-
ure 2A).[22,29] In this approach, reactive building blocks were
appended to a short DNA oligomer (anti-codons) though a
cleavable linker. Upon mixing with the template strands these
short oligomers would hybridize to the template strand, and
the reactive building blocks would react and couple. The linker
is cleaved, and the process could be repeated multiple times to
build the elaborated DEL member. Although DNA templated
synthesis provides an elegant approach to on-DNA chemistry,

the need to synthesize individual template strands for every
intended library member creates a significant hurdle for its
widespread adoption while the size of the orthogonal codon
set precludes its use in constructing very large libraries.[11,27]

Another technique that utilizes the self-assembling nature
of DNA is the encoding self-assembling chemical library
(ESAC, Figure 2B).[2,23,27] This approach uses small molecule
fragments (similar to the fragments sometimes encountered in
HTS) linked to a single stranded DNA tag which is comprised
of a hybridization region and an encoding region. Upon
mixing the library the DNA will hybridize (driven through its
hybridization region) in a combinatorial manner, regardless of
its coding region. Upon hybridization, the attached small

Figure 1. Techniques for ligand screening: (A) High-Throughput Screening, (B) phage display, and (C) DNA encoded libraries.
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molecule fragments do not react (to create a single ligand) and
hence this is referred to as dual pharmacophore library.
Another interesting advance in the ESAC is the development
of dynamic self-assembling libraries.[30,31] These libraries are
created in a similar manner to the typical ESAC described
above, but the hybridization region is short and only forms
unstable duplexed species that readily convert under dynamic
combinatorial control. Upon external influence, such as
introduction of the target protein, the library will shift its
equilibrium in reaction to the binding events that stabilize the
dynamic duplexed interactions. Thus, duplexed fragments that
bind to the protein in a favorable interaction are stabilized and

amplified. Both of these strategies can be screened for binding
in the same manner as a normal DEL library would be.
However, the act of linking the fragment binders to create the
proposed ideal ligand can have a major effect on binding and
activity.

The YoctoReactor (yR) technology exploits the capacity
for self-assembling 3D structures of DNA oligonucleotides to
direct DNA-bound building blocks into close proximity and
drive highly efficient combinatorial synthesis (Figure 2C).[32,33]
To accomplish this goal, building blocks are covalently
attached (by a cleavable or non-cleavable linker) to a DNA
oligonucleotide comprised of a self-complimentary encoding

Figure 2. Alternative methods for DEL formation.
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region (specific to the building block attached) and a non-
variable region that directs the yR self-assembly. The junction
formed by the assembly of the annealed oligonucleotides
forms a type of ‘reaction vessel’ on the yoctoliter scale,
allowing reactions between building blocks to occur at
effectively millimolar concentrations. Practically, the yR
library is built in a stepwise procedure where two building
blocks are reacted, the reaction mixture is gel purified to
remove any unreacted substrates, and the linker is cleaved.
The next building block pool is subsequently mixed in and the
process is repeated. Once diversification is complete any
remaining cleavable linkers are cut, and the self-complimen-
tary single stranded oligomer is primer extended to create a
double-stranded DNA tag. The resulting library can be panned
(screened by affinity selection) against an immobilized protein
target for selection in the typical manner.

3. Selection Strategies

As discussed above, DNA encoded libraries are typically
panned (i. e. screened) through affinity selection against an
immobilized protein of interest (Figure 3A).[18,27,28,31,34–37] Li-
gands that bind to the target (“binders”) are retained while
nonbinders are washed away, followed by elution of the
binders from the solid supported protein and identification.
The protein of interest can be immobilized on magnetic beads
bearing such affinity capture moieties as streptavidin, Ni-NTA,
or ANTI-FLAG antibodies.[25–27] The protein can be immobi-
lized before or after the panning step and multiple wash and
elute conditions have been described. Unfortunately, exper-
imental parameters such as panning/incubation conditions,
washing procedures, detergent load, and protein immobiliza-
tion procedures have been shown to profoundly impact the
selection outcome.[27,38] As such, no general method exists, and

Figure 3. Typical and alternative methods for affinity selection.
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experimental systems are usually optimized for each protein of
interest.

Although the affinity selection procedure described above
has proven useful for identifying hits in numerous DEL
campaigns, the empirical nature of the selection is not
applicable to many relevant classes of proteins because a
soluble, isolated, and purified protein is required.[31] One
advance towards expanding the proteome available for DEL
selections is the recently reported cell-based DEL screen
(Figure 3B).[39] In 2015, a team at GSK reported a method in
which DNA encoded libraries could be panned/selected
against GPCRs overexpressed on a cell surface. In a technique
directly analogous to affinity DEL selection, the protein of
interest (a tachykinin GPCR called NK3) is overexpressed,
and effectively immobilized at the cell surface. A DEL can be
panned against a population of cells overexpressing this
receptor as well as a population of cells transfected with a
negative control. Unbound DEL members are washed away,
and the hit ligands are eluted by heat denaturing. The binders
that were selected by panning against the cell population
overexpressing the protein of interest, were then compared to
the binders that were selected when the same library was
panned against cells that were not expressing the protein of
interest. The molecules that bound to the cells that were not
expressing the protein of interest were interpreted to be binders
of the endogenous cell surface proteins. This method increases
the proteome available to DEL selection by making GPCRs
DEL compatible, a class of proteins that would typically be
recalcitrant to express, isolate, and purify.

Although expanding the proteome available to DEL
selections is a valuable task, these protocols are inherently
restricted to small molecule-protein binding. Many relevant
pathologies/phenotypes are simply not affected through such
interactions, as supported by the large number of DEL hits that
ultimately have no activity in vitro or in vivo.[25,40] To this end,
activity-based DEL selections that rely on more complex
biochemical assays would be a powerful tool. Recently, Paegel
and coworkers reported a microfluidics-based system that
allows a one-bead-one-compound (OBOC) DEL to be selected
for activity instead of merely binding (Figure 3C).[41,42] In this
system, a 67,100 member OBOC library was assembled on a
bifunctional TentaGel Rink Amide support by standard split
and pool methods. The library member (small molecule) is
attached to the bead through a photocleavable linker and the
DNA barcode is separately attached through an orthogonal
linker. The OBOC library was loaded into the microfluidics
device such that each bead was contained in its own droplet
(at the picoliter scale). The droplet also contains all the
components for a phosphodiesterase autotaxin assay. The
droplets were flowed through a photoreactor in which the
small molecule library members were cleaved from the
support by exposure to UV light (365 nm) and femtomoles of
now freely soluble library member (at millimolar concentra-
tions) were incubated with the biochemical assay. The droplets
were then flowed through a fluorescence detector and
separated based on activity (determined if a droplet had a

statistically significant drop in fluorescence compared to the
background population). Hits were resynthesized and their
activity was confirmed. A standard DEL was then screened
against the same protein using the canonical affinity-based
approach and, in contrast to the microfluidics approach, the
resulting hit population contained a large number of inactive
binders (determined after resynthesis). This innovative tech-
nology could be expanded to many reporter assays and
benefits from the fact that selection is performed on freely
soluble small molecules (not attached to the bead or DNA tag)
and is performed with activity in mind.

The Krusemark group recently presented a sophisticated
solution to the problem of on- and in-cell DEL selections.[43] A
DEL was utilized that included an appended cyclic cell
penetrating peptide (cCPP) and a reactive crosslinking agent.
cCPP allows the DEL to access the cytosolic space and the
crosslinking moiety allows the covalent crosslinking upon
formation of a transient interaction between a library member
and a HaloTag (a widely used self-labeling protein tag derived
from a bacterial haloalkane dehalogenase)[44] fusion protein of
interest. After incubation with the cell penetrating library, the
protein of interest was captured on streptavidin beads and the
hit pool could be amplified. Although this method is more
complex than the classic affinity selection, the ability to select
against proteins within native cellular environments should
prove extremely advantageous in the world of drug discovery.

4. Recent Successes

Since 1992, several successes for the DEL approach have been
registered. In 2016, GSK screened receptor interacting protein
1 (RIP1) kinase – which plays a preponderant role in
regulation of tumor necrosis factor (TNF) – against the 7.7
billion compounds contained in the GSK’s DNA encoded
small-molecule libraries (Figure 4A).[45] This screening identi-
fied a novel highly potent benzoxazepinone inhibitor (GSK
481) with complete monokinase selectivity for RIP1, high
potency (RIP1 IC50=1.3 nM), and good pharmacokinetic
profiles in rodents. This compound was therefore chosen as
the lead compound for further development into a RIP1
clinical candidate. After optimization, it was found that
replacement of the isoxazole of GSK 481 with a triazole (GSK
2982772) was crucial to improve solubility, lipophilicity, and
rat oral exposure. GSK 2982772 demonstrated effective bind-
ing to RIP1 with exquisite kinase specificity and exceptional
activity in suppressing many TNF-dependent cellular
responses.[46,47] This compound was successfully advanced into
phase 1 clinical trials in 2015, and phase 2a clinical trials in
psoriasis, rheumatoid arthritis, and ulcerative colitis patients in
2017. The highly favorable physicochemical and ADMET
properties of GSK 2982772 and its high potency are
suggestive of a low oral dose in humans.

Another industrial success story was reported in 2017
when Aztrazeneca, Heptares Therapeutics, and X–Chem
disclosed the crystal structure of an allosteric ligand bound to
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a G protein-coupled receptor (GPCR) called protease-activated
receptor 2 (PAR2) (Figure 4B). Compound AZ3451 was
identified from several DNA encoded libraries from X-Chem
and exhibited a different binding site than the ligand
discovered using conventional HTS.[48] This report was of
significant interest as PARs are implicated in diseases such as
cancer and inflammation. Indeed, these receptors are irrever-
sibly activated by proteolytic cleavage of the N-terminus
inducing several cellular events in response to inflammatory
signals and other stimuli. PARs have been extensively studied
by pharmaceutical companies but the discovery of small-
molecule antagonists that effectively bind to them has proven
challenging. Therefore, the report of these crystal structures
may enable a more rational development of selective PAR2
antagonists for a range of therapeutic uses.

DEL successes are not limited to the pharmaceutical
industry, on-the-contrary, several academic labs have har-
nessed DEL to elucidate new binding molecules for various
target proteins.[49–53] As an example, the group of Prof. Robert
Lefkowitz at Duke University screened DNA encoded small-
molecule libraries containing 190 million compounds against
purified human β2-adrenergic receptor (β2AR, Figure 4C).[54,55]
This screening campaign afforded the discovery of a small
molecule which exhibits a unique chemotype and low micro-
molar affinity for the target. This particular study is of high

interest as it focuses on a specific GPCR involved in
cardiovascular and pulmonary diseases. But more importantly,
this report establishes a broadly applicable method for screen-
ing DNA encoded small-molecule libraries against purified
GPCR targets. Such an approach will certainly facilitate the
discovery of GPCR drugs with tailored allosteric effects.

In addition to these success stories, DEL technologies have
also exhibited economic advantages compared to HTS
collections. Indeed, a hypothetical library of 1 million
compounds would cost between $0.4 and 2 billion (approx-
imately $400 to $1,000 per compound) to create and screen,
whereas a hypothetical DEL of 800 million compounds would
cost approximately $150,000 (approximately $0.0002 per
compound).[25]

5. DNA Compatible Chemistry

Achieving efficient chemical transformations on-DNA is not a
trivial matter.[56–60] The idiosyncratic nature of the encoding
DNA results in reaction requirements that are incompatible
with a significant portion of the conventional medicinal
chemistry toolbox. These requirements include (i) an aqueous
environment as DNA is insoluble in organic solvents, (ii)
highly dilute conditions for solubility considerations, and (iii)

Figure 4. Successful applications of DEL.
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protein 1 kinase (RIP1 kinase). Known kinase inhibitors did not otter the 
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>- The extremely potent and highly specific inhibitor GSK 481 was identified by 
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receptor 2 (PAR2). One of those allosteric ligands-AZ3451-was identified 

using ONA-encoded libraries from X-Chem. 
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exquisite chemoselectivity to avoid damaging the functional
group rich DNA tag. With these requirements in mind,
multiple chemical solutions have been devised for the
incorporation of structural diversity into DEL (Figure 5).
Although new chemistries are disclosed regularly, a small set
of reactions is widely used in most DEL builds (and all
disclosed DEL hits) including amide bond formations (Fmoc-
peptide and peptoid synthesis), amine “capping reactions”
(amide, (thio)urea, sulfonylation), cyanuric chloride-based
SNAr, metal-mediated cross couplings (Sonogashira, Suzuki,
and more recently Buchwald-Hartwig), cycloadditions, and
condensations.[61] Furthermore, DNA-compatible Fmoc and
Boc deprotections along with azide reductions are crucial to
the use of bi- and tri-functional DEL building blocks.[61,62]

Although the reactions presented above are usually
accepted as DNA compatible and are widely utilized,
difficulties still plague their use by the new practitioner.
Reactivities can vary wildly over a class of similar building
blocks, and as such, individual building blocks are usually
validated and reaction conditions reoptimized before a library
build.[63] Also, it is common for each library member to be
purified after the first cycle of diversification.[27] Another
confounding issue is that reactions commonly accepted as
“DNA-compatible” are in fact less compatible than previously

thought.[62,64] Recently, a new method for the evaluation of
reaction induced DNA degradation has shed new light on the
extent of DNA damage that occurs during commonly utilized
DEL reactions (Boc deprotections and Pd-mediated cross
couplings).[64] Such side-reactions can affect both ligation and
PCR efficiency.

6. Emerging Techniques

In 2017 our lab (PSB) entered a collaboration with Pfizer to
develop chemistry for introducing C(sp3)-rich architectures
into a DEL setting via a modular cross-coupling approach
(Figure 6A).[65] The well-documented chemoselectivity of
radicals in an aqueous environment suggested that such
intermediates might be useful in such a context if side-
reactions with DNA could be avoided.[66,67] Indeed, it is well
known that free radicals can damage DNA by reacting with
the purine bases. Extensive optimization (including kinetic
analysis) off-DNA provided “mock” DEL conditions that were
subsequently tuned on-DNA to produce a decarboxylative
Giese-type addition that provides access a variety of complex
scaffolds even bearing quaternary centers.[65] The broad scope
of this transformation, its use of ubiquitous carboxylic acid

Figure 5. Conventional synthetic transformations used for DEL.
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building blocks, and its demonstration on-DNA bode well for
its use in DEL and encourage the development of other radical
based transformations.[68] The Molander group, as well as the

Flanagan group, also reported the use of radical chemistry in a
DEL-context using photoinduced electron transfer to couple
amino acids or other radical precursors (dihydropyridines,

Figure 6. Emerging synthetic transformations and strategies for DEL.
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A. Radical-Based Synthetic Methodology 

► In 2018, Baran, Blackmond, and co-workers reported translation of a radical­
based Giese addition lo DEL conditions. Temporal kinetic analysis was used 
lo quickly elucidate the important factors for product formation. 
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C. A Diversity-Oriented Synthesis Approach 
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of a Diversity Oriented Synthesis DEL library, A C-H activation strategy was 
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silicates) to aromatic systems.[69,70] The useful C(sp2)-C(sp3)
linkages contained in the structures generated were previously
outside the realm of DEL-based chemistry. Taken together,
these studies suggest that radical compatibility with DNA is
indeed possible despite conventional wisdom.

As mentioned above, DEL are molecular collections of
unprecedented size and diversity. However, the hydrophilic
properties of the highly charged DNA tag make it insoluble in
most solvents apart from water and therefore lessen the scope
of applicable organic transformations. In 2004, Harbury and
co-workers demonstrated for the first time that DNA could be
immobilized onto diethylaminoethanol-sepharose to enable
chemical transformations in organic solvents.[21] This “pseudo
solid phase” support has principally been used to ease difficult
amide couplings and in the “DNA routing” procedure, which
was devised to spatially separate a population of DNA
templates based on sequence, obviating the need to a micro-
well plate.[19–21,71–75] This approach has also been applied to
biomacromolecules to perform challenging synthetic modifica-
tions in an approach described as reversible adsorption to solid
support (RASS).[76,77] As RASS based reactions mostly mimic
typical organic conditions utilizing dry solvents and high
concentrations of reagents, the Dawson and Baran groups
envisioned the adaption of this technology to DEL to enable
previously sluggish chemical reactivities.[78] They demon-
strated that immobilizing DNA onto an inert, non-swelling,
polystyrene-based quaternary ammonium support facilitates
the rapid development of useful transformations including C
(sp2)-C(sp3) decarboxylative cross-couplings, the first DNA-
compatible electrochemical reactions, and improved reductive
amination conditions. Based on these results, RASS should be
a valuable tool to access new and diverse DEL reactivities,
expand chemical space, and ultimately obtain more drug-like

libraries. In practice, the RASS procedure fits almost effort-
lessly into the typical DEL workflow. Before the reaction
(after the encoding step) the DNA is adsorbed to the resin,
which is commercially available in 96 well plates, and the
reaction is washed with organic solvents to remove water.
Depending on the level of “dryness” that is required by the
reaction, the support can subsequently be dried under vacuum.
The chemical transformation can be run under conditions
similar to a typical small molecule reaction and the unreacted
reagents simply washed away. This can be helpful in a
multistep reaction in which a reactive intermediate is formed
and sequestered on the support while the one set of reagents is
removed, and another set is added. The DNA is eluted from
the resin with a high salt buffer and ethanol precipitated as
normal. From this point the DNA can be utilized in the DEL
build as normal.

In 2019, Schreiber and co-workers reported the assembly
and validation of a Diversity Oriented Synthesis (DOS)-based
platform to incorporate structural complexity and stereo-
chemical diversity into DEL (Figure 6C).[79] This new library
containing 107,616 DNA-barcoded chiral 2,3-disubsituted
azetidines and pyrrolidines was built using a stereospecific
C � H arylation step to afford complex scaffolds and was
diversified with the development of an optimized on-DNA
Suzuki reaction. The team investigated both the structural
diversity of the library and the physicochemical properties of
all compounds using several techniques including cheminfor-
matic and multifusion similarity analyses. These analyses
revealed that the DOS-DEL members have similar “drug-like”
properties to the compound obtained from diversity synthesis
and better than those synthesized from commercially available
building blocks. Finally, the authors decided to screen the
DOS-DEL against carbonic anhydrase IX and were able to

Figure 7. (A) Significant milestones and (B) recent developments for DEL.
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find potent carbonic anhydrase inhibitors (IC50 from 20.1 to
68.7 nM). These results demonstrate the possibility of access-
ing stereochemically diverse and complex DEL libraries
without the requirement to develop novel DNA-compatible
chemistry.

7. Conclusion and Outlook

In this “visitors guide” we have attempted to provide a rapid
overview of the history and current state of affairs in the
growing area of DEL. Figure 7 outlines some of the
memorable events that laid the foundation for this exciting
area from its inspiration and origins to the current era. It is
clear that innovation is occurring at a rapid pace both from the
standpoint of extending the range of targets amenable to the
DEL approach and expanding the toolbox of compatible
synthetic transformations leading to increased structural
diversity. The debate still continues within this community on
whether huge numbers of compounds are desirable over
smaller libraries focused on certain chemotypes and
scaffolds.[27,80–82] Despite notable successes, failures still
abound in this area stemming from a lack of structural
diversity, poorly designed assays, the inability to convert hits
to actual leads, and difficulties in rapidly deconvoluting large
numbers of false positives from authentic hits.[82] With regards
to larger libraries, improvements in informatic and sequencing
technology to rapidly deconvolute hits will have an immediate
impact.[82–84] Finally, a greater understanding of the dynamics
of small molecule binding when attached to DNA could
facilitate more effective selections. Ultimately the future
success of the DEL-based screening paradigm will be reliant
on a community-wide collaboration including both industry
and academia to advance technology in informatics, sequenc-
ing, biochemistry, and synthetic organic chemistry.[85]
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