Contents

1 General introduction 1
1.1 Microfluidics . . . . . . . . e e 1
1.2 Neutralizingantibodies . . . . . . ...... ... ... ... .. ... 4
12.1 Introduction to neutralizing antibodies . . . .. ... ... ...... 4
1.2.2 Therapeutical implications of neutralizing antibodies . . . . ... .. 6
1.2.3 Existing detection systems for neutralizing antibodies . . . . . . ... 7
13 Introduction to luteinzinghormone . . . . . ... ... ... .. ... ... .. 10
13.1 Luteinizing hormone anditsreceptor . ... ... ........... 10
14 Scopeofthisthesis . ............. ... ... ............ 12
2 Single cell analysis 15
21 AIM .. e e 15
22 Introduction to Single-cellanalysis . . . ... .................. 17
221 Motivation for Single-cell analysis . . ... ............... 17
222 Trappingofsinglecells . . ... .......... ... ... . ... 17
223 Cellisolation . . . . . . v . . it e e e 19
224 Celllysis . . .. . e 20
225 Analysis . ... ... 23
23 Methods . . . . . . 0ot 25
231 FabricationoftheSU-8masters . . . . ... .. ... .......... 25
232 Fabrication of the microfluidicchip . . ... ... ............ 26
233 Chipoperation . ............ ... ... 28
234 Cellculturing . . . ... ... . .. 28
24 Themicrochamber . . ... .. ... ...\t 29
241 Introducing the microchamber . . ... ... .............. 29
2.42 Characterisation of the microchambers . . . . . .. ... ... ..... 30
2.5 Proof of concept: Fluorescence assay to determine G6PDH . . . . . ... .. 34
25.1 G6PDH variation and toxicity assay . . ... .............. 34
XV
Eyer, Klaus digitalisiert durch
Microfluidic studies of single cells, membrane passage ... IDS Basel/Bern, im Auftrag der
2014 Schweizerischen Nationalbibliothek



2.6 Quantification of intracellular NAD(P)H - increasing throughput . . . . . . 40

2.6.1 Determination of intracellular NAD(P)Hamounts . . . ... ... .. 40
2.7 Single-cell immunoassays . . .. .. ... .. ... 47
2.7.1 Immunoassay for the detectionofeGFP . . . .. . ... ... ..... 47
2.7.2 ELISA for the detectionof GAPDH . . . . . ... ... ......... 55
2.7.3 Competitive ELISA for the detectionof cAMP . . . . . ... ... .. 61
28 Conclusions . . . .. . .. e 66
29 Outlook . . . . . o o e 67
3 Cell-free studies 75
31 AIM . . e 75
3.2 Introductiontovesicles . . . . . ... ... ... ... ... 77
3.2.1 Preparation of artificial vesicles . . . . . ... .............. 77
3.2.2 Preparation of cell-derived vesicles . . . . . ... ............ 78
323 Immobilizationofvesicles . . . .. .. ... ... ... .. L. 80
3.3 Optimization of luminescent intensities from microfluidic channels . . . . . 85
3.3.1 Optimization of luminescent signal by TiO; . . . . . . ... ... ... 86
3.3.2 Optimization of luminescent signal by construction of a sensitive
detectionsystem .. ........... ... ... .. .. . .. ... 94
3.4 The detection of neutralizing antibodies using cell-derived vesicles . . . . . 96
341 Methods . . .. ... .. e e 99
342 Resultsanddiscussion . . ... ... . ... . .............. 106
343 Conclusion. . . ... ... . e 119
35 Outlook . . . .. . . e 120
4 Microfluidic studies of membrane passage 125
41 AIm . .. e e 125
4.2 A liposomal fluorescence assay to study permeation . . . . ... ....... 126
4.2.1 Introduction to passive permeation . . . .. ... ... ... ...... 126
422 Methods . .. .... ... . .. .. 130
423 Results . ... .. ... .. .. 135
424 Discussion . . ... ... .. ... 14
4.3 Microfluidic studies of P-glycoprotein . . . . . ... .............. 147
43.1 Introduction to P-glycoprotein . . . . . ... .............. 147
432 Methods . . ... ... ... 150
433 Results . .. ... .. .. 156
434 DISCUSSION . . . . . . . . e 169
44 Outlook . .. ... ... 172

XV1



5 Conclusion and Outlook 173

6 Appendix 177

6.1 Materialsand Suppliers . . .. ... ........ ... ... L. 177
Acknowledgements 209
Curriculum Vitae 213
List of Publications 217

XVII



	vtls001753309 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3



