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The success of antibody-drug conjugates has demonstrated the value of targeted delivery strategies for
cytotoxic molecules. However, many oncogenic drivers remain inaccessible to antibodies due to their
intracellular location, and these drivers are currently mainly addressed using small molecule inhibitors. This
work explores repurposing such inhibitors for the intracellular delivery and controlled release of cytotoxic
payloads. Using click-to-release chemistry, a pre-targeting strategy was developed where inhibitor-
tetrazine conjugates enable selective activation of systemically administered trans-cyclooctene (TCO)
caged prodrugs. This concept was demonstrated using the epidermal growth factor receptor (EGFR), a key
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therapeutic target in non-small cell lung cancer. An afatinib-tetrazine conjugate achieved sufficient
intracellular retention in EGFR-overexpressing cells to enable toxicity recovery from a TCO-protected
monomethyl auristatin E (MMAE) derivative. Successful intracellular targeting and controlled payload release
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establish a foundation for expanding the scope of targeted drug delivery to previously inaccessible
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Introduction

Systemically administered chemotherapy and targeted
oncology agents have proven highly effective in many types
of cancer. Especially with chemotherapeutic agents,

however, dose-limiting acute and long-term side effects
limit their potential."™ In recent decades, active or ligand-
targeted delivery methods have emerged to overcome
toxicity by delivering the payload specifically to the desired
site, thereby reducing systemic exposure.”® A typical
approach is to couple an unspecific drug to a ligand that
binds tightly with a cancer-associated biomarker. The
targeting ligands can vary in composition (e.g. there are
many cases of small molecules”® or peptides),’™" but
antibody-drug conjugates (ADCs), where antibodies are
linked to cytotoxic payloads, are currently the most
successful embodiment of the approach.""

Upon reaching the intended site, payloads generally
require release from their delivery carriers to become
therapeutically active, except in certain cases such as with
radioligands. This release is commonly facilitated by
differences in stimuli between malignant and healthy tissue
or through lysosomal cleavage after internalization. While
enzymatic cleavage is the most widely used approach,
differences in pH or redox environment have also been
exploited."® Unfortunately, these stimuli are not perfectly
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binary; hence an exogenous trigger could be helpful in
minimizing premature and off-target release. Light-
activation™® and click-to-release’® chemistry are the most
common options. The click-to-release approach is particularly
compelling; here (most commonly) alcohols in allylic
positions on trans-cyclooctene (TCOs) can be eliminated
following an inverse electron demand Diels-Alder (IEDDA)"
reaction with a tetrazine. By eliminating the need for
endogenous release control, click-to-release has opened up a
new field of research, with controlled release having been
demonstrated using ADCs,"®"? peptide-drug conjugates,***!
carbon nanotubes,? nanoparticles,* micelles,?*2°
supramolecular assembly-based strategies/enzyme-instructed
supramolecular  self-assembly  (EISA),””>°  metabolic
glycoengineering,*® hydrogels,> * and small molecules.****
Targeted delivery for oncology requires distinguishing
characteristics between healthy and cancerous tissue. This
differentiation is typically achieved by targeting cancer
specific cell surface markers (i.e. antibody or peptide
targeting), or by exploiting drug activation driven by chemical
or physiological differences in the tumor
microenvironment.>® Many oncoproteins, however, remain
inaccessible to these targeting methods because they are
intracellular.’”  This work proposes exploiting such
intracellular oncogenic proteins for pre-targeting a click-to-
release agent (here a tetrazine-bound inhibitor). Subsequent
treatment with TCO-caged prodrugs would then trigger an
IEDDA/allylic elimination cascade to release the drug. This
strategy would have the dual benefit of inhibiting the original
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oncoprotein, while also releasing a toxin in response to its
presence, which may hinder the emergence of resistance.*®
PET tracers based on clinically approved small molecule
inhibitors have successfully imaged tumors with specific
oncoprotein expression, as demonstrated in human trials for
the G12C mutation of Kirsten rat sarcoma gene (KRAS®'>¢)*
and epidermal growth factor receptor (EGFR)." Although
cases of using intracellular targets to aid in drug release are
rare, recently developed covalent addition/elimination
systems are exciting innovations.*’”** Here we establish a
viable working system for click-to-release activation based on
covalent targeting of EGFR (Fig. 1). EGFR ticked all the boxes
as a targeting handle since it is frequently mutated and/or
overexpressed in malignant tumors,* and has been a major
focus of drug development (10 of the 80 FDA-approved kinase
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inhibitors target EGFR or the ERBB subfamily), meaning
many good inhibitors are available.*®

Results

Molecular design and target engagement

We settled on the covalent EGFR inhibitor afatanib (Afa,
see bottom right of Scheme 1, first disclosed in 2008"
and approved by the FDA in 2013)** as the targeting
ligand®® because of its covalent mechanism, and its
established track record for integration in bifunctional
molecules. For example, Afa derivatives have been used to
visualize EGFR-expressing tumors in mice®® and humans,*’
and also been wused to create bifunctional protein
degraders.”” Based on this prior art, we designed and

Intracellular Targeting / This work

JHL->,

drug-TCO conjugate
attenuated drug

Fig. 1 Concept and design. A. Typical targeted delivery systems such as ADCs exploit extracellular markers to achieve selectivity. The process
involves: i) recognition and binding of the ADC to cell surface receptors on cancer cells, ii) internalization of the ADC complex followed by payload
release triggered by endogenous enzymes within the lysosome, and iii) subsequent cell death induced by the liberated cytotoxic agent. B. Our
approach leverages a two-part system with sequential administration where overexpressed intracellular targets guide the release of toxins. In a
cancer cell: i) an inhibitor-tetrazine conjugate functions as a targeted exogenous trigger which binds and accumulates at its intracellular target, ii)
a subsequently administered prodrug attenuated through TCO-protection undergoes click-to-release with the pre-localized tetrazine moieties, iii)
activating the payload and inducing cell death. In contrast, iv) the tetrazine has no binding site in a healthy cell and therefore cannot lead to v)

click-to-release reaction activation, vi) sparing healthy cells from toxicity.
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Scheme 1 Synthesis of a version of afatinib bearing a tetrazine (Afa-Tz). Experimental details can be found in the SI.

substituted derivative (synthesis described in SI) because it
is a workhorse structure in IEDDA bioconjugation®® and
has even been used in phase I clinical trials for click-to-

synthesized a tetrazine bearing version of Afa (Afa-Tz,
Scheme 1) where the linker connecting the tetrazine is
installed at the position of the tetrahydrofuran ring in

Afa. For the tetrazine, we selected the methyl/aryl release activation.’
target Protein H\( /\CO\'Q -
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Fig. 2 Characterization of afatinib-tetrazine (Afa-Tz) binding to EGFR. A. Chemical reactions involved in toxin release. B. Structure of the non-
releasing fluorophore used to characterize EGFR targeting. C. i) In-cell covalent labelling of EGFR by Afa-Tz followed by ii) collection and lysis of
treated cells, iii) click reaction with Cy5.5-nrTCO and separation on PAGE for in-gel fluorescence detection. D. A431 cells overexpressing EGFR
treated with Afa-Tz are lysed, treated with Cy5.5-nrTCO, separated using PAGE and visualized at 700 nm. Selective binding can be seen at the
expected weight of EGFR. E. Same experiment as in D with additional pre-treatment with parent inhibitor Afa (lane 3) which blocks the active site
of EGFR and leads to disappearance of labelled band, demonstrating selectivity.
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Before performing toxin release (Fig. 2A), we first
needed to validate EGFR engagement and target selectivity
with the Afa-Tz probe, as well as its proficiency at IEDDA.
We therefore prepared a non-releasing TCO derivative
bearing a Cy5.5 dye (Cy5.5-nrTCO, Fig. 2B), and used it to
examine covalent targets of Afa-Tz in in-gel fluorescence
assays (Fig. 2C-E). Specifically, the epidermoid carcinoma
cells A431 (which are high in EGFR)*"** were first treated
with Afa-Tz for the appropriate time and then lysed,
Cy5.5-nrTCO was then added before loading the samples
on a gel (Fig. 2C). The data indicate (Fig. 2D) that Afa-Tz
labels EGFR at both 1 uM and 500 nM, with optimal
labelling at 12 h, although a robust signal is already seen
at 1 h. Importantly, if we pre-treat the cells with the parent
inhibitor Afa, the labelling with Afa-Tz is blocked and no
fluorescent band is observed (Fig. 2E). EGFR western blotting
(Fig. 5A) confirms the identity of the labelled band, and the
lack of any other fluorescent bands in the complete gels (see
Fig. S5 and S6) speaks to highly selective labelling. An
interesting side-note is that when we block EGFR with Afa,

View Article Online

RSC Medicinal Chemistry

there is a noticeable increase in off-target labelling (see last
column of Fig. 2E). This can be rationalized by considering
that when EGFR is not available as a rapid sink for Afa-Tz, its
increased effective concentration promotes off-target, lower
affinity binding events.

Click-to-release of the topoisomerase
poison doxorubicin (Dox) and tubulin
poison monomethylauristatin E
(MMAE)

As our initial TCO-caged drug candidates we selected two
well-studied cytotoxins: Dox and MMAE. Dox (Fig. 3A) is a
topoisomerase  poison that is widely used as
chemotherapeutic agent,”® and whose known toxicity profile
continues to drive efforts to develop safer delivery methods.>®
It was among the first drugs demonstrated in click-to-release
systems'® and now frequently serves as a benchmark for
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Fig. 3 TCO protection attenuates drug toxicity and tetrazine-mediated activation restores potency. A. Structures and characterization of parent
cytotoxins and their TCO-caged derivatives i) Dox and ii) MMAE. iii) Comparison of cell viability shows TCO caging attenuates Dox toxicity
approximately 10-fold, while MMAE shows greater attenuation at 110-fold. Notably, MMAE is significantly more potent than Dox as a parent
compound (5800-fold). B. Co-incubation of IEDDA partners demonstrates dose-dependent restoration of drug activity. i) Dox-TCO dilutions co-
incubated with fixed concentrations of Afa-Tz show progressive toxicity recovery approaching that of parent Dox. ii) Experiments with MMAE-TCO
demonstrate more efficient recovery, with significant activity restoration already at 10 nM Afa-Tz and reaching maximum effect at just 100 nM,
beyond which additional tetrazine provides no further benefit. Cell viability assays performed in A431 cells using resazurin at 72 h. Data points
represent independent biological experiments, bars and error bars indicate mean and SEM, respectively.
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papers citing.'® MMAE (Fig. 3A) is a synthetic derivative of
the tubulin poison Dolastatin,® and can only be used as a
therapeutic when conjugated with an antibody due to its high
systemic toxicity.®® The synthesis of caged versions of these
agents, Dox-TCO and MMAE-TCO followed established
protocols®®" and proceeded without event (detailed
synthesis in the SI). We first evaluated the impact of TCO
caging on the cytotoxic potency of both drugs independent of
EGFR-targeting effects. We did this by measuring cell viability
changes in A431 cells upon click-to-release reactions with the
activating tetrazine, Afa-Tz.

Dox-TCO displayed a 10-fold increase in ICs, compared
to free Dox (Fig. 3A(iii); tabulated data for cell viability
experiments can be found in the SI), a relatively modest
attenuation. This raised concerns that the inherent
background toxicity of Dox-TCO might overshadow
potential benefits from selective activation - a concern
highlighted by Morese et al®' in their study of covalent
ligand-directed release of 5-fluorouracil upon EGFR
binding. In contrast, MMAE-TCO exhibited a substantial
111-fold increase in ICs, over free MMAE (8.1 + 0.8 nM
vs. 73 + 10 pM), indicating a far greater attenuation of
toxicity and thus a larger therapeutic
activation. In parallel with these efforts we also examined
the change in ICs, caused by the chemical changes we
introduced on Afa to make Afa-Tz. Importantly, the Afa-Tz
ICs0 is 25 = 9 uM (see Fig. S2), which is significantly
higher than the Dox-TCO and MMAE-TCO ICs,S, meaning
there is low risk that effects below an ICs, of 10 uM have
any connection to EGFR inhibition. Although Afa-Tz
toxicity arising from EGFR inhibition is therapeutically
desirable, for quantitatively studying the pre-targeting
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effect it is ideal to have a window where the pre-targeting
driven toxicity is clearly differentiated from inhibition.

We next performed co-incubation experiments to evaluate
re-activation efficiency of caged drugs by treating cells
simultaneously with Afa-Tz and the respective TCO-caged
drug (see Fig. 3B(i)). For Dox-TCO, using 5 uM Afa-Tz restored
cytotoxicity to levels approaching free Dox (ICs, 420 + 100
nM). Even at lower Afa-Tz concentrations (1 uM), substantial
cytotoxic enhancement was observed, clearly confirming the
click-to-release activation. MMAE-TCO activation proved more
effective: co-incubation with 5 uM Afa-Tz enhanced toxicity
nearly 30-fold compared to MMAE-TCO alone (see Fig. 3B(ii)).
At 1 pM Afa-Tz, activation remained strong and consistent
down to 100 nM MMAE-TCO, underscoring MMAE's
sensitivity to the click-to-release mechanism.

In vivo pre-targeting would rely on a subject's circulatory
system to distribute the pre-targeting agent, where it would
be transiently exposed to all tissues and cells, but gradually
accumulate in the target tissue because that event is
irreversible.®” To simulate these conditions in cell culture we
used washing steps after a specified incubation time.
Specifically, after seeding, cells were treated (i.e. pre-targeted)
with Afa-Tz and incubated for a defined period (data in
Fig. 2D led us to select 1-6 h), followed by multiple medium
changes to remove unbound Afa-Tz. Subsequently, TCO-
caged drug dilutions were added and the standard viability
assay was run. Initial pre-targeting experiments with Dox-
TCO (1 uM Afa-Tz for 1 h, followed by extensive washing)
failed to demonstrate enhanced cytotoxicity compared to
Dox-TCO alone. Increasing incubation times (up to 6 h) or
Afa-Tz concentrations (5 uM) also yielded no improvement,
suggesting that pre-targeting efficacy with Dox-TCO is limited
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Fig. 4 Pre-targeting with Afa-Tz enables activation of MMAE-TCO but not Dox-TCO. A. Pre-targeting strategy: A431 cells are first incubated with
Afa-Tz, washed, and then exposed to TCO-protected drugs. i) Pre-targeting in A431 cells with Afa-Tz at various concentrations and incubation
times fails to effectively activate Dox-TCO, showing no recovery toward parent Dox potency. i) The same pre-targeting approach with MMAE-
TCO demonstrates both concentration- and time-dependent activation, with longer incubation times and higher concentration treatments yielding
greater toxicity recovery. B. When using a non-targeted tetrazine (Ara-Tz) lacking EGFR-binding capability, MMAE-TCO shows only minimal
activation. Cell viability assays performed in A431 cells using resazurin at 72 h. Data points represent independent biological experiments, bars and
error bars indicate mean and SEM, respectively. Average ICs, values of parent compound and TCO-caged compounds are indicated by horizontal

dashed lines representing means.
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Fig. 5 Pre-targeting efficacy correlates with EGFR expression across
cell lines. A. Western blot analysis reveals high EGFR expression in
A431 and MDA-MB-468 and low expression in MCF-7 and SW620.
Values from band integration normalized to total protein stain. B. In-
gel fluorescence experiment (as in Fig. 2D) across the cell line panel.
Strong bands at ~175 kDa from Afa-Tz treatment are observed only in
EGFR-high cell lines and can be blocked by pretreatment with Afa
indicating selective EGFR targeting. C. Cell viability comparison across
cell lines showing toxicities for parent drug MMAE, pro-drug MMAE-
TCO, and pre-targeting with Afa-Tz (5 uM, 1 h) followed by MMAE-
TCO treatment. EGFR-high cell lines demonstrate stronger toxicity
recovery (8-fold and 7-fold enhancement) compared to EGFR-low cell
lines (3-fold and 4-fold enhancement), though background activation
is observed in all cases. Data points represent independent biological
experiments, bars and error bars indicate mean and SEM, respectively.

by insufficient tetrazine retention or inadequate potency or
both (see Fig. 4A(i)). Given these limitations, we shifted focus
to MMAE-TCO, hoping that its higher potency would improve
outcomes. Indeed, pre-targeting experiments with MMAE-
TCO (5 uM Afa-Tz, 1 h) successfully demonstrated toxicity
recovery, reducing the ICs, from 8.1 + 0.8 nM (MMAE-TCO
alone) to 1.0 + 0.3 nM. Optimization of pre-targeting
conditions further enhanced recovery, reaching an ICs, as
low as 280 = 50 pM (5 uM, 6 h; see Fig. 4A(ii)).

Our pre-targeting strategy relies on tetrazine retention
through covalent binding to EGFR. Hence as a control for
nonspecific retention, we performed pre-targeting assays with
a minimal aryl-alkyl-tetrazine (Ara-Tz, see Scheme 1) under
identical conditions to those wused for Afa-Tz. These
experiments confirmed that toxicity recovery depended
primarily on specific EGFR engagement by Afa-Tz, although
there does seem to be some background retention as Ara-Tz
treatment leads to a slight increase in MMAE-TCO toxicity
(see Fig. 4B). Co-incubation of MMAE-TCO with Afa-Tz or
Ara-Tz (see Fig. 3B(ii) and S3), showed similar toxicity

160 | RSC Med. Chem., 2026, 17, 1155-1165
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recovery (approximately 20-fold), confirming that the Tz
incorporated in Ara-Tz is as efficient as the Afa-Tz in the
IEDDA reaction. Under our initial conditions (5 pM and 1 h,
see Fig. 4B), Ara-Tz pre-targeting showed only a two-fold
toxicity increase relative to MMAE-TCO, indicating good (but
incomplete) washout. In contrast, Afa-Tz demonstrated
superior retention with an eight-fold toxicity increase (see
Fig. 4A(ii)). At lower concentrations (1 uM and 1 h), both
compounds showed similar but low toxicity recovery,
suggesting that any observed activation by Afa-Tz at these
lower concentrations likely resulted from unspecific retention
rather than selective EGFR binding. Unselective cellular
retention is a well-documented challenge in fluorescent
imaging®®* where background fluorescence can persist after
multiple washes over extended periods.®>®” Nevertheless, the
correlation between reactivation and EGFR expression
supports EGFR-dependent click-to-release.

EGFR dependence

To examine the extent of EGFR dependency, we performed pre-
targeting experiments on a panel of cell lines differing in EGFR
expression: EGFR-positive A431 and MDA-MB-468, and EGFR-
negative MCF-7 and SW620. Western blotting confirmed strong
EGFR expression in A431 and MDA-MB-468, and minimal
expression in MCF-7 and SW620 (Fig. 5A). Consistent with
these expression patterns, target engagement assays showed
robust Afa-Tz binding exclusively in EGFR-positive cells
(Fig. 5B). Since Afa is a pan-ERBB inhibitor, the negative
control cell lines should also express low levels of HER2, HER3,
and HER4, and since we see no off-target bands in the target
engagement assay, we can conclude that covalent targeting of
other related ERBB proteins is not a confounding factor.

Having established the extent of covalent binding of Afa-
Tz in the cell line panel, experiments were conducted to
assess the various toxicities induced by this system. Initial
measurements focused on baseline toxicities of MMAE and
the protected drug MMAE-TCO. As shown in Fig. 5C, distinct
toxicity profiles emerged across the cell lines. In A431, MMAE
displayed an ICs, of 73 + 10 pM, while MMAE-TCO showed
reduced toxicity with an ICs, of 8.1 + 0.8 nM, representing a
111-fold reduction. Similar fold-changes in toxicity were
observed in MDA-MB-468 (115-fold) and SW620 (98-fold),
though at higher absolute IC5, values. MDA-MB-468 exhibited
ICs, values of 143 + 11 pM for MMAE and 16 500 + 800 pM
for MMAE-TCO, while SW620 showed IC;, values of 105 + 7
pM for MMAE and 10300 + 700 pM for MMAE-TCO. MCF-7
cells showed a notably different pattern, with MMAE-TCO
maintaining similar toxicity (ICs, = 7900 + 800 pM) to other
cell lines, but MMAE showing reduced potency (IC5, = 160 *
30 pM), resulting in only a 49-fold reduction. In all cases,
MMAE-TCO co-incubated with 5 uM Afa-Tz was
approximately 5 times less toxic than MMAE itself, with the
relative shift between cell lines remaining consistent.

As toxicity recovery could be shown in all cell lines from
co-incubating Afa-Tz and MMAE-TCO, we next pre-targeted

This journal is © The Royal Society of Chemistry 2026
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the Afa-Tz to EGFR before treating with MMAE-TCO. As
previously shown, A431 exhibited an 8-fold increase in
toxicity under our standard pre-targeting conditions (5 pM
for 1 h) with Afa-Tz (Fig. 4A(ii)). Applying these conditions in
MDA-MB-468 led to a very similar 7-fold increase in toxicity.
Although some toxicity recovery was observed in the negative
control cell lines (see EGFR low cells in Fig. 5C), we could
always clearly distinguish the EGFR effect.

Discussion

Most current click-to-release drug activation systems rely
primarily on specific cell surface receptors or specific
biomarkers in the tumor stroma to achieve targeting. In
contrast, our approach uniquely exploits the stoichiometric
binding of a tetrazine-conjugated ligand (Afa-Tz) to individual
EGFR molecules inside the cell. While offering new
opportunities for selectivity, our approach limits the
maximum achievable drug release to the number of available
EGFR binding sites per cell. Consequently, achieving
therapeutically effective drug concentrations via this
mechanism depends on the potency of the selected cytotoxic
payload and the overexpression of the targeting receptor.
Calculations indicate®® that even under ideal conditions,
EGFR-targeted release of a drug like Dox would generate
intracellular concentrations approaching only 1 puM. Given
the moderate potency of Dox (ICs, around 0.42 uM in A431
cells), our system was insufficient to achieve observable
therapeutic effects (top pathway in Fig. 6). This highlights
the necessity of using more potent cytotoxins to fully exploit
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the potential of stoichiometric click-to-release strategies
(represented graphically in Fig. 6). To address this, we turned
to MMAE, a highly potent tubulin inhibitor widely utilized as
an ADC payload. MMAE is several orders of magnitude more
toxic than Dox, making it an ideal candidate to overcome
stoichiometric limitations inherent in EGFR-targeted click-to-
release. Indeed, our results confirmed that TCO-caged MMAE
exhibited significantly greater potency and therapeutic
window upon activation compared to Dox-TCO.

Our caged constructs showed only moderate toxicity
attenuation, which would result in substantial systemic
toxicity — a key limitation to practical applications. However,
this is a known problem in the field and others are actively
investigating linker chemistry,”® release chemistry, and
attachment position to improve this point.”’' A more
systematic investigation into drug “cage-ability” — with the
goal of developing caged payloads that are substantially less
toxic in their inactivated state - would benefit the field as a
whole, as improved caging strategies can be directly
integrated into any click-to-release platform.

Importantly, click-to-release activation of MMAE-TCO with
Afa-Tz was successful even at low tetrazine concentrations,
underscoring the sensitivity of MMAE to this activation
mechanism. Pre-targeting assays further validated that effective
drug activation was dependent on EGFR expression, although
nonspecific cellular retention of the activating tetrazine remains
a challenge requiring optimization. Importantly, our careful
comparative analysis between two separate payloads across
several cell lines gives a roadmap for future designs.
Specifically, we now understand that complete deactivation of

Fig. 6 Potent toxins are essential for effective pre-targeting strategy. A. Cancer cell with EGFR receptors expressed on the surface. B. Afa-Tz
binds to EGFR receptors and accumulates in the cell, but after washout cannot exceed the concentration limited by available receptor sites.
Pre-targeted Afa-Tz is at maximum able to activate a stoichiometric amount of prodrug (yellow square) relative to the number of EGFR
receptors. Upper pathway, weak toxin scenario: C. A weak toxin (like Dox) requires many molecules per cell (red square) to achieve cell death.
D. When activated by pre-targeted tetrazine, the concentration of released active drug (yellow square) is insufficient to reach lethal threshold
(red square), resulting in limited efficacy. Lower pathway, strong toxin scenario: E. A potent toxin (like MMAE) requires very few molecules (red
square) per cell to achieve cell death. F. Even the small amount (yellow square) activated by the limited pre-targeted tetrazine is sufficient to kill
the cell effectively.
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the caged pro-drug is important and that the bulk cellular
retention of the pre-targeting agent should be quantified. The
availability of clinically validated covalent ligands for important
oncology and immunology targets is expanding rapidly, hence
an exciting future prospect would be to repurpose some of these
ligand/oncoprotein conjugates to drive pre-targeting. Moving
beyond EGEFR is also an important future direction, as is the
possibility of achieving catalysis by using reversible covalent
ligands”” (catalysis in receptor) or delivering molecular glue or
PROTAC degraders (catalytic loss of target) or both.”*”* Related
concepts are already being explored in the ADC world.”>”®

Overall, our study demonstrates the critical importance of
cytotoxic potency, target expression, and selective retention
in designing effective pre-targeted drug delivery systems.
MMAE's superior potency and robust activation profile
position it as particularly suited to EGFR-targeted click-to-
release approaches, highlighting a promising pathway for
developing more effective and selective cancer therapies.
Although targeting intracellular cancer-specific targets will
likely not have the same target scope as extracellular ones,
there are clear potential use cases, such as in G12C
mutations of KRAS,””’® in cysteine mutants of p53,”° or
highly overexpressed kinases (like EGFR selected here) that
contain ligandable cysteines.
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