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The Myc oncogene features prominently in human cancers, being
overexpressed or activated in more than 70% of malignancies (1).
It is a basic helix-loop-helix (lHLH) transcription factor that lies at
the crossroads of many growth-promoting signal transduction and
bioenergetic pathways (2). Genetic studies in animal models have
revealed that suppression of Myc activation leads to rapid tumor
shrinkage caused by inhibition of cell proliferation, induction of
senescence, and apoptosis, as well as remodeling of the tumor
microenvironment (3). This phenomenon, coined “oncogene
addiction,” has been demonstrated to be a feature of tumors even
when MYC is not the initiating oncogenic event, thus rendering
MYC a coveted therapeutic target (4).

Insights into the regulation of MYC expression and function
have shed light on the development of novel therapies. BET bro-
modomain-containing proteins were found to be potent regulators
of MYC expression through association with active enhancer ele-
ments. This has led to the development of the BET bromodomain
inhibitor, JQ1, as a powerful therapeutic in murine models of hema-
tological malignancies (5,6). Unfortunately, JQ1 exhibits limited
effect in other cancer types, possibly because of lineage-dependent
differences in the epigenetic landscape or different mechanisms
that regulate MYC expression independent of enhancer activation
(7). In parallel to regulating MYC expression, other efforts have
focused on inhibiting MYC function. MYC is found to heterodi-
merize with another bHLH protein, MAX, to achieve gene acti-
vation by recruiting multiple coactivator complexes (8). Using a
mutated version of the MYC bHLH domain (Omomyc) that acts
in a dominant negative fashion to inhibit endogenous MYC-MAX
interaction, it has been shown that MYC transcriptional activity can
be abolished in vivo, resulting in the eradication of oncogenic Kruas-
driven lung adenocarcinoma in mice, with mild and fully reversible
side effects (4). However, despite these promising results, none of
the small molecule inhibitors of MYC-MAX dimerization devel-
oped thus far have demonstrated clinical efficacy, owing largely to
short terminal half-life and rapid metabolism (9).

Pancreatic ductal adenocarcinoma (PDA) is an almost univer-
sally fatal disease and is one of the few cancers for which survival
has not improved substantially over the past 40 years (10), despite
extensive efforts in preclinical and clinical science. An activating
mutation in KRAS is the most commonly encountered genetic per-
turbation (>90% of all cases) in PDA. However, KRAS is largely
assumed to be undruggable because all attempts to target the activ-
ity of the oncoprotein directly have so far shown limited success
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in the clinic. For example, farnesyl- and geranyltransferase ini-
hibitors, which block KRAS post-translational modifications and
thus membrane localization, exhibited great potency in preclinical
models, yet in clinical studies their activity was far less than antici-
pated, largely because of limited specificity and to innate resist-
ance mechanisms (11). Other approaches that have emerged over
the past years include small molecule inhibitors that block SOS-
mediated nucleotide exchange and thus KRAS activation (12,13),
KRASG12C inhibitors that allosterically shift the affinity of KRAS
to favor the GDP state over the GTP state (14), as well as inhibi-
tors that block the interaction between Kras and the prenyl-binding
protein, PDEJ, to suppress oncogenic RAS signaling by altering
its localization to endomembranes (15). Akin to farnesyl and gera-
nyltransferase inhibitors, toxicity and adaptive resistance remain
major hurdles for these approaches. The most promising strate-
gies currently in clinical trials target downstream effector path-
ways of KRAS. Combination targeting of the Raf/MEK/ERK and
PI3K/Akt effector pathways has been demonstrated to be required
for effective inhibition of KRAS-dependent tumor growth (16).
Interestingly, it has been reported that the Ras/Raf/ERK pathway
stabilizes Myc by phosphorylation, thus extending its half-life (17).
Moreover, using an embryonic stem cell based model of PDA, it
was recently shown that c-Myc plays a major role in early PDA
development (18). These data support the premise that targeting
Myc may be a fruitful therapeutic strategy for Kras-driven PDA.
In the currentissue of JNCI, Stellas et al. (19) report the identi-
fication of a novel small molecule inhibitor of MYC-MAX dimer-
ization, which they name Mycro3. This inhibitor was shown to
exhibit potent therapeutic efficacy in a highly aggressive mutant
Kras-driven murine model of PDA. Continuous administration of
Mycro3 to moribund mice led to prolonged survival and reduc-
tion in tumor size, while all control mice succumbed to the disease
during the period of treatment. Similar results were also obtained
in orthotopic xenografts of human PDA cell lines, as well as in
murine models of lung and breast cancer, exemplifying the broad
dependency of different tumor types on the Myc oncogene (19).
Importantly, compared with previous studies of Myc inhibitors,
Mycro3 showed improved pharmacokinetics and bioavailabil-
ity in vivo. While promising, the authors also showed in their
study that tumor cells were never fully eradicated upon continu-
ous treatment with Mycro3. As such, further investigation into
the nature of the resistant population as well as the mechanism
of evasion will be imperative for successful clinical application.
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Likewise, testing this drug in autochthonous murine models of
PDA where Kras is activated at the endogenous level may better
predict the efficacy of this drug in the human setting (20-22).
Given that inhibition of Myc results in profound but reversible
effects on regenerating tissues, metronomic administration of the
drug, as opposed to the continuous treatment schedule used in
the current study, should be assessed in the future to better evalu-
ate drug efficacy (4).

In summary, the work by Stellas et al. (19) presents Mycro3 as a
new Myc antagonist, and further preclinical and potentially clini-
cal evaluation of this class of compounds are warranted as a new
anticancer strategy.
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