
Table of Contents

List of abbreviations m

1 Introduction 1

1.4 Pain and nociception 1

1.2 Voltage-gated sodium ion channels (Navs) 2

1.3 Navs subtypes 3

1.4 Voltage-gated sodium channel Nav1.7 4
1.5 Induced pluripotent stem cells (PSC) as a model 5

1.6 Differentiation of iPSC derived sensory neurons 6

1.7 CRISPR-Cas9 gene editing and epitope-tagging of HA 7
1.8 Schwann cells 8

2 Research objective 10
3 Materials and Methods 11

3.1 Materials 11

3.1.1 Human iPSC lines 11

3.1.2 Culture medium 11

3.1.3. Antibodies 13

3.1.4 Primers 15

3.1.5 Ready to use kits 16
3.1.6 Chemicals and solutions 16

3.1.7. Equipments 20
3.1.8 Software 20

3.2 Methods 21
3.2.1 iPSC culture 21

3.2.2 Small molecule differentiation 21

3.2.3 NGN1 over expression differentiation 22

3.2.4 RNA isolation and cDNA synthesis. 23
3.2.5 Quantitative real time PCR 24

3.2.6 Immunofluorescence staining 25

3.2.7. Microscopy 26
3.2.8 Isolation of mouse SCs 26

3.2.9 Characterization of SCs and co-culture with IPSC-SNs 27



3.3 Statistical information 27

4 Results 28
4.1 Developments of iPSC derived sensory neurons 28
4.1.1 Small molecule differentiation 28

4.1.2. NGN1 over expression differentiation 29

4.2 Characterization of HA tagged Nav1.7 iPSCs 30

4.2.1 Pluripotency of HA tagged Nav1.7 iPSCs 31

4.3 Characterization of iPSC derived sensory neurons 32
4.3.1 mRNA expression of nociceptive genes at distinct time points 32

4.3.2 Increasing expression of Nav1.7 in iPSC-SN from both differentiation....34

44 Nav1.7 cell surface localization occurs after 50 days of differentiation ....37

4.4.1. Nav1.7 protein surface expression in NGN1differentiation 37

4.4.2 Nav1.7 protein surface expression in small molecule differentiation 44

4.5 Coculture of Schwann Cells with iPSC derived sensory neurons 46
4.5.1 Isolation and primary culture of mouse Schwann Cells 46
4.5.2 Characterization of mouse SCs 49
4.5.4 Coculture of SCs with iPSC-SNs in small molecule differentiation 50

5 Discussion . 52

5.1 mRNA expression for the compared differentiation methods 53
5.2 Detection of Nav1.7 protein surface expression 54

5.3 SCs isolation and coculture with IPSC-SNs 56

6 Summary 59
7 References 60

8 Appendix 65

9 Acknowledgment 71

10 Affidavit according to § 5 (1) for Data Retention 72
11 Affidavit according to § 5 (1) § 11 (3) 12 of the doctoral studies
regulations 73
12 Curriculum vitae 74

N


