Contents

Acknowledgements 5
Abstract 7
Résumé 9
Contents 11
List of figures 14
List of Tables 15
Motivation and objectives 17
Chapter 1. Introduction 21
1. Information about life is encoded in a genome.........c.coeviuirrcieinireercneenerreeene 21
1.1 From Zene t0 ProteiMl..........coceuiiiiiririiieecriiniceeeicere st sassescens s saenes 21
111 TranSCriPHON ......cocivieriiii ittt evt et et s s s ere s 23
1.1.2 Transcription faCtOrS ......ooivicireeriiieiiere et 24
1.2 TF binding SPeCifiCity......c.cooiiiiiiiniiiiieiiiiciccni et 26
1.2.1 Methods for identification of TF binding specificity.......cc.ooecvvnenerncccne 28
1.2.1.1 Low-throughput Methods ..........cccoeiveiviinienieninieinr e 29
1.2.1.2 Medium and high-throughput methods ...............cccooviinnnnn 31
Chapter 2. Cooperative DNA binding by heterodimers 35
2.1 INEOAUCHION........cviviirieeieierirete ettt et et esee e ma et st e s st e et ebaste e e et saesreeneenneeres 36
2.2 RESUMS . oviiiiii ittt et e e be et e ettt ae e rae e st e saasraeeheesana s 38
2.2.1 Dimerization with RXRa is crucial for PPARY in acquiring the DNA

bINAING SPECITICILY .....oveivieieeieeeciieciitet et et 38

2.2.2 Biophysical characterization of monomeric PPARy and RXRa binding to
the PPRE €IEMENL .......ccuooviiieeieireeeeiene ettt sie e et ae st et ae s st nan e 41
2.2.3 PPARY binds to the PAL3 element as a monomer ..............ccccooeeeevrerennnnns 43
2.2.4 Mechanistic model of the dimer formation on DNA ............ccoveiicnennn, 47
11

Isakova, Alina digitalisiert durch
Dissecting the DNA binding principles of transcription factor ... IDS Basel/Bern, im Auftrag der

2014 Schweizerischen Nationalbibliothek



2.2.5 Influence of co-factors and ligands on PPARy:RXRa DNA binding in vitro

............................................................................................................................... 53

2.3 DiSCUSSION .....uiviitititiite et eeecte et ste st sae s eesasr et e bt an st st st e s r e saasbannrees 57
2.8 MEROAS.......ooviiciieeiiiets et e s ae et e a s 60
2.5 Supplementary fIgUIeS .........ccoiviiiiiiiiiiii e 62
Chapter 3. MITOMI-seq 69
3.1 INEFOAUCHION.....eeiiitieriierie ettt esb sttt et sbenenranrssrenbaenessbe s 70

3.1.1 Dimerization is an important regulatory mechanism of gene expression....70

3. 1.2 MICTOfTUIAICS. ...ttt sttt st et r e ans 71
3.1.3 Mechanically Induced Trapping of Molecular Interactions (MITOMI)......72
3.2 MITOMI followed by HT sequencing (MITOMI-Seq) ....c.covvireeeirinrneincniecnenes 75
3.2.1 Method development ............cccccviverinienieiiinieeiee et 75
3.2.2 64-UNIE AEVICE.....ccviiiiiieieiiicee ettt e et et res 77
3.2.3 Chip fADTICAtION .....cveeieeriieieieie ettt et e sre s e e eeseesres 78
3.2.4 PDMS dISPEIISET ......coveiciiininiiairiitieitteinsinsseessessnsensessnassesessssssassessesssasnsansees 80
3.2.5 MITOMI-seq: principle ........ccocvviiiiininiinerir et 82
3.2.6 Random library design..........cccoovveeeiririnuiiciicccice e 82
3.2.6.1 “Short” DNA LBIary .......ccccocoiiiiiiiierece e 82
3.2.6.2 Extended DNA HBIary .........ccocovvieiieieniniineeie e seeiie e s 87
3.2.7 MITOMI-seq: current Procedure .........occvviveveeeiereireeeri et nees 87
33 RESUILS ...ttt b ettt et tr et a e et aat e taseatetaseresenesenreens 90
3.3.1 MITOMI-seq identifies DNA binding motifs of TF monomers and dimers
..................................................................................................................................... 90
3.3.2 Comparison of MITOMI-seq, PBM and HT-SELEX platforms: NFKB1, a
CASE STUAY -..eeiuieniitiiiitie ettt et st ebsar e b e s et e et b be et teneabesatesaeersens 94
3.3.3 Comparison of MITOMI-seq data and MITOMI affinity data.................... 99
3.4 DISCUSSION ......oviiiimiriiiiiiiti ettt e ettt e a et esee b e ebesrs et seesbessssesesnssesenesenan 101
.5 MEthOdS....c.ocviiiiii ettt s 106
3.6 Supplementary tables and figures...........ccccccouvvieioiviicece 110
Conclusions and outlook .113
Bibliography 117

12



Curriculum vitae

127

13



	vtls001769721 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3



