TABLE OF CONTENTS PHD THESIS MARCO ROGG

Table of Contents
Abstract ' 4
Zusammenfassung 6
Table of Contents 8
List of Figures 12
List of Tables 13
Abbreviations 15
1 Introduction 16
1.1 Cancer—ageneticdisease . . ... ... . ... ... ... 16
[.1.1  Oncogenes and tumor SUPPTESSOr BENES . . . . . . . .+ . . . . v v v v v v .. 16
1.1.2  The hallmarks of cancer, oncogene and non-oncogene addiction . . ... .. .. 16
Hallmarks of cancer and oncogene addiction . . . . . . ... .. ... ... 16
Stress phenotypes and non-oncogene addiction . . . . .. .. ... ... .. 18
1.2 Cancercell metabolism . . . . . . . . . . . . . e 19
1.2.1 TheWarburgeffect . . . . . .. .. ... ... ... .. 19
1.2.2  Maintenance of the cellularredox status . . . . . . . ... ... ......... 20
1.23  One-carbon metabolism . . . ............ . ... L, 20
1.3 Splicingincancer . . . . .. .. ... e 21
1.3.1  Spliceosome assembly and splicing process . . . . . ... ... .... ... .. 21
1.3.2  Alternative splicing and its regulation . . . . .. .. ... ... ....... L. 22
1.3.3 Alternative splicingincancer . . . . ... ... .. ... ... ... ... ... 22
1.34 Thesplicingfactor PUF60 . . . . .. ... ... ... ... ... ... ..., 23
1.4 Colorectal CanCer . . . . . . . v v i v i e e e e e e e 25
1.5 The KRASGTPase . . . . . . . . o v i e e e s s e e, 27
1.5.1 RASONCOZENES . . . . . v v o o ittt e e e e e e e 27
1.5.2 UpstreamRASactivation. . . ... ......... ... .. ... .. ..... 28
1.5.3 RAS signaling tothe MAPK pathway . . . . .. .. ... . ... ... ..... 28
1.5.4 Signalingtothe PI3K pathway . . . . ... ........ ... .. ... ... 29
1.5.5 Other RAS effector pathways . . . . .. . ... ... ... ... ... ... .. 30
1.5.6 RAS localization to the plasmamembrane . . . . . .. ... . .. ... ..... 31
1.5.7 TargetingRASincancer . . . ... ............ ... .. ..... 31
2 Aims of this study 33
3 Results 34
3.1 A genetic screen to find synthetic lethal interactions with oncogenic KRAS . . . .. .. 34
311 Screensetup . . ... ... e e e e e 34

-8-
Rogg, Marco 1985- (DE-588)1080243674 digitalisiert durch
Identification and functional characterization of synthetic lethal interactors ... IDS Basel/Bern, im Auftrag der

2015 Schweizerischen Nationalbibliothek



TABLE OF CONTENTS PHD THESIS MARCO ROGG

3.2

33

34

3.1.2  Pre-screening transfection optimization . . . . .. .. .. ... ... ......
3.1.3 Screeningprocedure . . . . . ... ... L
3.1.4 Primary screen results and hit selection . . . . ... ... .. ..........
3.1.5 Hitanalysisof primaryscreen . . . . ... ... ... ... ... . ... ...
Hit validation with a secondary siRNA screen . . . . .. ... ... ... ........
3.2.1  Screening procedure and qualitycontrol . . . . . .. ... ... ... ... ...
3.22 Hitconfirmation . . . ... .. .. .. ... ...
Synthetic lethal interactions with oncogenic KRAS in the one-carbon metabolism
3.3.1 Addiction of KRAS mutated colon cancer cells to folate metabolism . . . .. ..
DHFR inhibition with pemetrexed . . . . . ... ... ... ... ......
Doxycycline-inducible knockdown of MTHFDI . . . . . . . ... ... ...
3.3.2 KRAS mutated cells show only a trend of addiction to AHCY in HCT116 cells .
AHCY inhibition by 3-Deazaneplanocin A . . . . . ... ... ... .....
Proliferation assays under constitutive AHCY depletion . . . . .. ... ...
KRAS downstream signaling upon AHCY depletion . . . . . ... ... ...
Synthetic lethal interactions of oncogenic KRAS with splicing factors . . . . . ... . ..
34.1 Proliferation under DHX38 depletion . . . . ... .. ... ...........
3.4.2 Non-oncogene addiction of KRAS mutated colorectal cancer cells to PUF60 . . .
Proliferation upon PUF60 depletion . . . . . .. ... .. ..........
Co-cultures of DLD-1 and DLD-1 KRAS"" cells upon PUF60 depletion . . .
PUFG60 depletion induces apoptosis . . . . . .. . .. ... ... ......
PI3K signaling downstream of KRAS is affected by the depletion of PUF60 .
Effects of PUF60 depletion of FOXO transcription factors . . . . . e
Expression of PDK1 isoforms in PUF60 depleted colorectal cancer cells

4 Discussion and future perspectives

4.1
4.2
43
44
4.5

A genetic screen to find non-oncogene addictions of KRAS mutated colorectal cancer . .
Secondary siRNA screen for hit confirmation . . . . .. ... ... .. .. ... ....
Non-oncogene addiction to folate metabolism . . . . . ... ... ... ... ......
Synthetic lethal interaction with PUF60 . . . . ... ... .. ... ... ... .....

Concludingremarks . . . . . . . .. . ...

5 Materials and Methods

5.1

5.2

MaterialS . . . . . o e e e e e e e e e e e e e e e e e e e
5.1.1  Antibodies . . . . . . e e e e e e e,
5.1.2  Small molecule inhibitors . . . . . . .. ... L L oL
5.1.3 Chemicals. . . . . o o o e e e e e e

Cell maintenance . . . . . . . . . . i i e e e e

Lentivirus production . . . . . . .. ... . . oo

72
72
74
75
77
80



TABLE OF CONTENTS PHD THESIS MARCO ROGG

522 Primary SCTEEN . . . . . . . ..t i e e e e
Generation of GFP-expressing cells for screensetup . . . . . ... ... ..

Reverse transfection testing . . . . . . . ... ... . ..

Primary screensetup . . . . . . .. ...

Screening procedure . . . . .. ... ... ..

PrestoBlue cell viabilityassay . . . . . ... ... ... .. ... ......

Screening data processing . . . . . ... ... ..

523 Secondaryscreen . . . . ... ...
Screening setup . . . .. ... e e

Screening procedure . . . . . . .. ...

Secondary screening data processing . . . ... ... ... ... ... ...

5.2.4 Growth assays with doxycycline-inducible shRNAs . . . . . .. ... ... ...
Cloning of doxycycline-inducible shRNA vectors . . . . .. ... ......

Virus production and stable cell line pool generation . . . . . .. ... ...

Proliferation assays under doxycycline-inducible shRNA expression . . . . .

Knockdown assessment by gqRT-PCR . . . . . . . . ... ... ... .....

Knockdown assessment by immunoblotting . . . . .. .. ... ... ....

5.2.5 Pemetrexed and DZNep treatment . . . . . . . .. .. ... ... ... ...

5.2.6 Proliferationassays . . . . . . . .. Lo e
Cell transduction . . . . . . . . . . .

Cell counting . . . . . . . . . . . e e e e

527 Co-Cultures . . . . v v v v e e e e e e e e e e e e

Cell line generation for co-cultures . . . . . . .. ... ... ... .....

Co-culture assay . . . . . . . . . . o e e

Cell ratio determination in co-cultures . . . . . . . ... ... ..... D

5.2.8  ApOptosiS asSays . . . . . . .o i i i e e e

529 Immunoblotting . . . . .. .. . ... ... e
Extraction of cellular proteins after RNAi . . . . . ... ... ... .....

Immunoblotting . . . . . . . .. .

5.2.10 Quantitative RT-PCR for PDPK1 splicing and FOXO target gene expression . . .
5.2.11 Immunoftuorescence stainings . . . . . . . . . ... ... ... ...
Signal quantification . . . . . . .. ... 00 o

5.3 Statistical analysis . . . . . . . . ...
5.3.1 Z andZfactorcalculation . . . . .. ... ... L L

5.3.2 0 HESES . . e e e e e e e e e e e e e e e e e e e e e

§5.3.3 RatiOt-testS . . . v o v v e e e e e e e e e e e e e e e e e e

6 References
A Appendix

A.l1 Supplementary Figures . . . . . .. .. ... ... .. L L L
A2 Primaryscreenrawdata. . . . . .. ...

-10-



TABLE OF CONTENTS PHD THESIS MARCO ROGG

A.2.1 Small protein removal factors library . . . .. ... ... L. 104
A.2.2 Splicing factorslibrary . . . . . . . ... 106
A.2.3 Metabolic factors library . . . . . . .. .. ... .. 110
A.3 Quantitative data of secondary screen . . . . . ... ... ... .. .. 130
A4 Curriculum Vitae . . . . . . . . .. e 138

-11 -



	vtls001799010 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4



