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Description

Drug and multidrug resistance is a frequent clinical problem for cancer patients. Many mechanisms of drug
resistance have been found. For example, drugs can be prevented from entering the cells; drugs can be
pumped out of cells; drug binding can be prevented by mutation or altered expression of the target; and
defects in apoptosis, senescence, and repair mechanisms can contribute to resistance. In this study, we
established Imatinib resistant BCR-ABL positive BaF3 p210 cell clones by using two ways: a concentration-
time gradient (step width 1/10 of IC50 for Imatinib) and by adding of 5fold and 10fold of IC50 for 60 days. We
set out to mathematically model and experimentally analyze the resistance to TKI in these clones. To
achieve this goal, we will apply a tightly integrated experimental (e.g. proteomics, genomics and
metabolomics) and modelling approach at different molecular and cellular levels, wherein the clinical aspects
included from the very beginning. For the modelling, we combine network-based global analysis with detailed
dynamic modelling of emergence of resistance and systems theory analysis. The source data will be initially
the existing data on gene/protein expression as well as resistance spectra and kinetics under TKI treatment
in vitro and in vivo. The network-based analysis consists of three major steps: the very reconstruction of
molecular networks using databases and/or data from large-scale experiments, a structural analysis of the
networks, and the study of network dynamics. The structural analysis allows identifying components or
pathways for detailed dynamic modelling. Based on results from the TKI-CML system, the project intends to
develop systems biology methods and algorithms for the modelling and simulation of drug resistance in
cancers in general.

Modelling of Resistance

Hu \" i
B =1 [1 "”;‘J] Development of Resistange
E <2

ﬂn=l,1le_em

P: total probability of resistance
H: growth rate Pl

D: death rate 2

L deathrate due tg medicament
U mutation rate

Mutations

CAGTACGGGGAGGTGTACGAGGGC
CAGTACGGGGAGGTGTACGAGGGC
CAGTACGGGGAGGTGTACGAGGGC
CAGTACGGGGAGGTGTACGAGGGC
CAGTACGGGGAGGIGTACGAGGGC

apoptosis-inhibition

References

N.L. Komarova and D. Wodarz (2005) Drug resistance in cancer: principles of emergence and prevention. Proc. Natl. Acad. Sci.
U.S.A,, 102:9714-9719

N.L. Komarova and D. Wodarz. (2007) Effect of cellular quiescence on the success of targeted CML therapy. PLoS ONE, 2(10):
€990

J.F. Apperley. (2007) Part I: mechanisms of resistance to imatinib in chronic myeloid leukaemia. Lancet Oncol., 8:1018-1029.

Contact: Prof. Dr. An-Ping Zeng

Institute of Bioprocess and Biosystems Engineering, Hamburg University of Technology.
Denickestrasse 15, D-21073 Hamburg, Germany.

Phone: +49-40-42878-4183 Email: aze@tuhh.de Web: www.tuhh.de/ibb



