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Peptidomimetic inhibitors of ABC transporters
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Abstract: The discovery of the physiological role of a great number of peptides (e.g.
angiotensin Il, neuropeptide Y, enkephalin, gonadotrophin-releasing hormone...) stimulated
researchers towards design and synthesis of analogues. Since the last two decades,
peptidomimetics have emerged as promising therapeutic agents such as goserelin,
cetrorelix, and atazanavir. Structural modifications of the sequence of the native peptides
can optimize their biological properties such as bioavailability, plasma half-life, resistance of
metabolism and selectivity. Another advantage to develop peptidomimetics as drugs
and/or probes can be the control of their conformation. A peptidomimetic with a restricted
conformational flexibility can minimize binding to non-target receptors and then enhances
the activity at the target receptor or transporter. For many years, our researchers worked
on multidrug resistance (MDR) to anticancer and anti-infectious agents. This phenomenon
is often associated with over-expression of several proteins belonging to ABC transporters
(e.g. ABCB1, ABCG2). Numerous molecules have shown activities on these transporters.
Among them, we can list steroids, bivalent ligands, azaheterocycles and short linear
hydrophobic peptides. For example, reversin 121, a dipeptide, showed high affinity and
specificity for ABCB1. Reversin 121 became the new starting point of our research. From
2005 we developed different series of (aza)peptidomimetic-type ligands of ABC
transporters. First, we wish to expose the synthesis work accomplished to reach our
selection of molecules and secondly to present our biological data on ABCB1 and ABCG2.
Keywords: reversins; ABCB1; ABCG2; (aza)peptidomimetics
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ATP-Binding Cassette transporters family

Drug efflux
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http://www.nature.com/nrc/journal/v2/n6/pdf/nrc823.pdf
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P-gp drugs—mediated efflux
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BCRP drugs and physiological compounds-mediated efflux

Anticancer Dyes
Methotrexate Rhodamine 123
Imatinib Phytoestrogens Porphyrins Hoechst 33342
Ivermectin N o
Tt?potecan Genistein Pheophorbin N\Z'/Qf N—
I.r|notecan Daidzein Protoporphyrin IX N~
Mitoxantrone Coumestrol Heme /NWNO/NH
o o N N Quercetin Hemin N~/
Vitamins
OH O HN OH
TN FMN
Biotin
Doxorubicin (vitamin B7)
Daunorubicin Vitamin K3 OH
Riboflavin
(vitamin B2) 0. “~on

" 1st International Electronic Conference (\
24| on Medicinal Chemistry Sponsors: MD\Py L pharmaceuticals

2-27 November 2015 0 dUCtion

i
%3
%)

\




ABC transporter inhibition - solving cancer drug resistance?

iy ©  Chemoresistance * Design modulators not
competing with drug-binding
sites

Specificity towards other ABC
"""" i transporters
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Elucidate the transport
mechanism
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Known P-gp and BCRP transporter inhibitors
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Reversins as P-glycoprotein inhibitors

COOBnN
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B
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t
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o H

Reversin 205

Sharom et al. Biochem. Pharmacol. 1999, 58, 571-86
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* In vitro models

Immortalized
P-gp-transfected
NIH3T3 cells

Immortalized
BCRP-transfected
HEK 293 cells

* Intracellular fluorescence quantitation of mitoxantrone by flow
cytometry
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Pharmacomodulation of reversins
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Hits selection
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Synthesis of reversin analog CT1347
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Synthesis of reversin analog CT1364
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CT1347 - Biological studies :'}‘: M coos
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BnO,
CT1347 - Mechanism of inhibition : | H coosut
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Drugs accumulation with fixed CT1347 inhibitor concentrations
(Lineweaver-Burk plot)
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* Non competitive inhibition of daunorubicin and Hoechst 33342 on
P-glycoprotein

Koubeissi et al. J. Med. Chem. 2010,53, 6720-6729
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CT1364 — Biological studies Q )
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CT1364 - Mechanism of inhibition ENjH\j\
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BnO,,
CT1347 — In vivo studies L AR coosu
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Plasma concentration after intraperitoneal injection in mice
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1st International Electronic Conference 1 K\
on Medicinal Chemistry sponsors: MD\Py L pharmaceuticals

2-27 November 2015 d discussion

\

21



BnO,,
CT1347 — In vivo studies LN coos
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Conclusions

We have exposed the synthesis works accomplished to reach our selection of
molecules and presented our biological data obtained with CT1347 and CT1364
reversins on ABCB1/P-gp and ABCG2.

In vivo studies on CT1347 reversin showed toxicity to mice with a combined
treatment of doxorubicine 2 mg/kg and CT 1347 25 mg/kg reversin.

Further in vivo studies with lower CT1347 concentration must be carried out as
well as in vivo studies with selective ABCG2 inhibitor CT1364 reversin.
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