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Patient-derived cell line as fundamental study tool in early stage projects
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| Allelic fraction

Genetic and transcriptional evolution w2
alters cancer cell line drug response

Uri Ben-David!, Benjamin Siranosian!, Gavin Ha"?, Helen Tang!, Yaara Oren"?, Kunihiko Hinohara!?, Craig A. Strathdee', MCHOQGNLO | KPDEBAAJ ZFARYXWSUTYVY
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Lab-to lab validation

106 cell lines
- 27% CNV could not redetected

- 22% of genome altered by subclonal events

MCF-7-M (27 strains)
- Ten chromosome arms (25% of the genome) were differentially gained or lost

- 283 genes with copy number gains and 405 genes with copy number losses

b
. . . . . 250+
in at least one strain. Only a small minority of these changes (13% of gains 5¢ o
: . §S 1c0d
and 21% of losses) were detected in all strains. éﬁ :gg
S =2 T
S| | [ [ [
A -
0 0.2 0.4 0.6 0.8 1.0

, 3 Allelic fraction
) OTTO VON GUERICKE S* 4{“2 d@
89 insisiet ) Qi) R, 3=
" 1”%;,;;‘;;,@‘\‘9 Molecular & Experimental Ben-David et aI., Nature

Surgery



The economic and ethical burden of cancer research
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1100 PDX samples across 24 cancer types, compared to parental cell model (incl. primary model)

We found that large (>5-Mb) CNAs arose rapidly in PDXs: 60% of

the PDX models acquired at least one large chromosomal aberration

within a single in vivo passage, and 88% acquired at least one large

aberration within four passages
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Patient-derived stem cell models of cancer as reliable source

Drug library
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Synthetic alternatives of cancer stem cells
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Biotechnology

Systems & Synthetic Biology - Nanobiotech - Medicine J o u r n a I

RESEARCH ARTICLE (& Open Access

Progenitor cells derived from gene-engineered human induced
pluripotent stem cells as synthetic cancer cell alternatives for in
vitro pharmacology

Constanze Uhlmann, Ann-Christin Nickel, Daniel Picard, Andrea Rossi, Guanzhang Li, Barbara Hildebrandt
. Gabriele Brockerhoff, Farina Bendt, Ulrike Hilbenthal, Michael Hewera, |Hans-Jakob Steiger| Dagmar
Wieczorek, Aristoteles Perrakis, Wei Zhang, Marc Remke, Katharina Koch, Julia Tigges, Roland S. Croner,
Ellen Fritsche, UIf D. Kahlert 24 ... See fewer authors A

First published: 25 March 2022 | https://doi.org/10.1002/biot.202100693
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Synthetic alternatives of cancer stem cells 2.0
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* Single cell of origin —_— Reduction of heterogeneity?
« Genetic reduction
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Synthetic alternatives of cancer stem cells - Why?

isogenic controlled conditions amendable for multi-lineage differentiation comparisons

oncogenic potential of onco-proteins, early vs. late stage cancer progression models,
Targeting cancer stem cell niche...
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» Cooperation with surgical partners Roland Croner and Aris Perrakis & surgical team of the clinic for surgery OVGU

* Inspired by German Institute for Normalization (D.I.N.) standards
(Prof. Kahlert is a permanent member ,Biobanks/ Bioresources” - NA 063-09-02-02 AK)

+ Comprised high quality tissue and blood acquisition (minimal pre-analytical time window)

» Association of clinical data at time point of operation and follow-up

» Development of functional models of healthy and tumor tissue to present comprehensive, patient-matched in vitro
banking to conduct

off-target assays of drug candidates in immunological and genetically matched background associated to tissue

» Pancreas, Colon, Rectum, Liver, hepatic metastasis
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Repeatable & predictive rapid

Clinical care

ulf.kahlert@med.ovgu.de
www.mes.ulf-kahlert.com
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