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Cancer and rare diseases #:cbios

- Focus / Capacities

Computational modeling
physical-chemical systems
of biological and
pharmacological interest

Ligand-based or structure
based approaches

Provide models for
mechanism determination,
hit discovery and hit to
lead development

Classical & quantum
mechanics, statistical
models,... machine
learning

Y

® Cancer
® ATP binding cassette (ABC) transporters (P-glycoprotein,
ABCB1 and Breast Cancer Resistance Protein, ABCG2 ) [

multidruq resistance

® MDM2/4-P53 protein-protein interactions dual inhibitors

® Protein kinases (PKC delta activators)

® Rare diseases

® CFTR ion channel (ABCC7) O Cystic fibrosis

® Medium-chain acyl-CoA dehydrogenase deficiency (MCADD)

most common inherited metabolic disease




Ccancer: over-expression of pumps Cb'OS

Over-expression of efflux transporters is related to
multidrug resistance (MDR) in cancer cells.
P-glycoprotein (P-gp, ABCB1), the most studied,
is capable to extrude a wide range of neutral and
charged hydrophobic compounds through an
ATP-dependent mechanism.

Understand mechanism and development of
modulators (to modulate, not to stop).

P-gp: normal and gate-induced motion patterns;
With Prof. Maria JU Ferreira, FFUL

P-gp: mechanism and new Pgp activators, PhD
student (Jéssica Matos); With Prof. Fernando
Remiao, FFUP

BCRP: homology model produced before
experimental structure. Before and after equilibration;
With Prof. Maria JU Ferreira, FFUL




cancer: MbM2/4-P53 & PKC-8 2 cbios

« MDM2 and MDM4: two major
downregulators of p53, a protein involved in
several cell processes (e.g. cell cycle and
apoptosis).

. Tumors over-expressing these proteins, the
p53 tumor suppressor function is
inactivated.

« MDM2 and MDM4 are considered important
therapeutic targets for an effective
reactivation of the pS3 function. MDM2/4-P53 interaction inhibition

One dual inhibitor hit found (repositioning):

being synthesized; With Prof. Maria Santos,

FFUL

protein kinase isozymes induce anti-proliferative or pro-
apoptotic effects in cancer cells upon activation.
Discovery of a small-molecule PKC-6 selective activator
with promising application in colon cancer therapy

PKC-6 Cl-domain and the binding mode prediction for
the Roy-Bz molecule; With Prof. Patricia Rijo, CBIOS




Rare diseases: Cystic fibrosis & MCADD ~ &cbios

CFTR: G85E mutation changes ion channel penetration;
With Prof. Margarida Amaral, BiolSI-FCUL

Medium-chain acyl-CoA
dehydrogenase deficiency (MCADD)
is the most common inherited
metabolic disease of mitochondrial
fatty acid beta-oxidation (mFAQ), a
crucial pathway in energy needs

b) First assay: 3/5 actives
c) Doing final selection: 20-30
( molecules to buy and assay

MCADD deficiency: Reverting
mutation effects; /
With Prof. Fatima Ventura, FFUL
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