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increased cellular demand for amino
acids in order to sustain their
increased proliferation rate.
(Hosios A et al.)
L-amino acid transporter (LAT-1) is
responsible for cellular uptake of large
non-polar amino acids including
tyrosine. (Hayashi K et al.)
LAT-1 overexpression in pancreatic
cancer has been shown to be an
important prognostic factor for
development of chemoresistance and
survival in patients with pancreatic
ductal adenocarcinoma (PDAC).
(Karia et al., and Yanagisawa et al.)
SM-88 (racemetyrosine) is the racemic
mixture of a tyrosine derivative
designed to leverage LAT-1
overexpression for selective tumor
uptake, and subsequent disruption of
protein synthesis resulting in cancer
cell death.
In two clinical trials of SM-88 in
patients with PDAC, no prominent
safety signals were observed, and
overall survival was longer than
expected in this population.
Several SM-88 treated PDAC
patients experienced objective tumor
responses, and a large proportion of
patients displayed a reduction in
circulating tumor cells (CTCs).

CLINICAL TRIALS
Â 10 patients with PDAC were enrolled
in the First Human Study and
subsequent compassionate use
program between 2012 and 2017.
These patients received 230mg of
SM-88 five days per week. All patients
also received M2PS (melanin 50 μg,
melanotan II 10 μg, phenytoin 17 mg
and sirolimus 0.25 mg per day). (Noel
et al.)
Â 49 patients with PDAC were enrolled
in a randomized phase II of 460mg vs
920mg total daily doses of SM-88 in
patients with radiographic PD, at least
1 prior line, and ECOG PS ≤2. All
patients also received MPS (methoxsalen 10 mg, phenytoin 50 mg, and
sirolimus 0.5 mg per day). (Noel et al.)

PROPOSED MECHANISM OF ACTION
⬣ LAT-1 is overexpressed in a wide variety of cancers including
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pancreas, prostate, and breast. Drugs that inhibit LAT-1 activity
are under investigation for the treatment of cancer. (Hafliger et al.)

⬣ Tumor imaging agents, including 3-18F-l-α-methyl-tyrosine
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⬣ SM-88 is a novel anti-cancer agent (racemic D/L α-methyl-para-

synthesis machinery, induce oxidative stress, and decrease
defense mechanisms.

⬣ Several D-amino acids have been shown to cause:
⬣ Translational arrest (Fleisher R et al., Zheng G et al.)
⬣ Increases in oxidative stress and apoptosis.
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upregulation of tRNAs (Pavon-Eternod et al., 2009). Mutations in
ribosomes and other translational machinery components may
decrease translational fidelity (Pelletier et al.), increasing the
susceptibility of cancer cells to D-amino acid incorporation.

ADDITIONAL POTENTIAL EFFECTS
CATECHOLAMINE AS A CANCER TARGET
⬣ The L-isomer of SM-88 is known to inhibit tyrosine hydroxylase

(Korner et al.), the rate limiting enzyme of catecholamine
biosynthesis.

⬣ Catecholamines have been shown to directly promote the growth

of pancreatic cancer. (Renz et al., 2018; Partecke L et al.)

⬣ Catecholamines also promote the development of an immune

suppressive microenvironment within tumors by driving
macrophages towards the M2 phenotype. (Lamkin et al., 2016)

⬣ Tumor-associated macrophages (TAMs) in PDAC appear an

important factor of the immune environment.
(Hermano E, 2014)

⬣ SM-88 induced reductions of catecholamines may inhibit cancer

growth and promote the development of an anti-cancer M1
macrophage phenotype.

⬣ CTC reduction following treatment with SM-88 in both the

pancreatic and prostate cancer settings suggest that SM-88 has
an effect on cell migration, invasion, and metastatic potential.
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Â 16/24 (67%) patients from the Phase II study in pancreatic cancer demonstrated a
reduction from baseline with a median percentage decrease of 63% in CTCs.
Â LAT-1 has been reported to be important in EMT transition and mesenchymal cell
survival (Holldorsson S et al.)
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Grade 3/4 Adverse Events deemed related were observed in only two patients.
Overall the Grade 3/4 adverse events at least possibly related included Depression,
Arthralgia, Anemia, Aspartate aminotransferase increase, Hypokalemia, Diarrhea,
Abdominal Pain, Portal Vein Thrombosis, Hypotension.

ONGOING AND PLANNED WORK
(cell lines), and in vivo (xenograft) models of PDAC.
Â Evaluation of SM-88 efficacy in models of additional cancer

types.
Â Determination of the contribution of the L and D isomers to

the effects of SM-88.
Â Detailed examination of potential systemic and

tumor immunomodulatory effects of SM-88.
Â Use of pre-clinical models to evaluate SM-88 effects on

migration, invasion, and metastatic potential.
Â Combinations of SM-88 and standard therapies.
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Â Evaluation of the anti-cancer effects of SM-88 using in vitro
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58-year-old Caucasian
male diagnosed with stage
IV adenocarcinoma
previously received
FOLFOX with no tumor
response and progressive
disease. Baseline ECOG PS
at time of SM-88 initiation
was “2+” with CEA count of
291.4 U/mL.

Grade 3 and 4 Adverse Events in PDAC Patients
POSSIBLY RELATED
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SM-88 + M2PS alone for 4
Months: Best RECIST
Response observed at ~3
and maintained
throughout treatment
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(Bardaweel et al., 2013)

⬣ Cancer cells' increased protein synthesis is accompanied by an
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⬣ Once inside the cancer cell, SM-88 is believed to disrupt protein
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([18F] FAMT), utilize LAT-1 as a cellular uptake mechanism to
selectively target cancer cells. (Wei L et al.)
tyrosine) hypothesized to be transported into cells via LAT-1. This
selective cancer uptake may result in increased efficacy and
reduced frequency of adverse events.
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61-year-old female with
stage IV PDAC. Previously
treated with GA with
Indoximod, FOLFIRINOX,
and Pembrolizumab.
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SM-88 + MPS:
Monotherapy in the fourth
line setting was ongoing for
8.7 months as of 4/25/19
cutoff. Shown RECIST
response observed at
80 days after initiating
therapy. CA-19.9 was
>27,000 at baseline and
decreased >90% after
three months of therapy.

to be a negative prognosticator in pancreatic
cancer outcomes and progression.
Â Results from clinical studies of SM-88 suggest the

therapy is well tolerated and early signs of antitumor effects have been observed.

Â Future studies may clarify the potential utility of this

approach in the treatment of pancreatic cancer.
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