TABLE OF CONTENTES

TABLE OF CONTENTES ......cccccvnietrimieccsssermistnsanessstnssnssn s sensesasssss st msssnsas snans 1
ABBREVIATIONS .......ccommemmicrcciaes Eesrresserense et an s e e ae s bR s Re e s aee 5
1. INTRODUCTION ....ermrmcienisnsninicsstisestssecessssssesmanssnssssssssssananssssssssassssnnsns 6
1.1 Dual lifestyle of Staphylococcus epidermidis...........covveeeriveircrnnn. 6
1.1.1 History of Staphylococcus epidermidis ...........cuueveennscicranne 6

1.1.2 Benefits of S. epidermidis colonization.........cccuccereeinvnninenenens 6

1.1.3 Costs of S. epidermidis infection ........cc.cccvvcemrinnescnsicisiiionnens 7

1.2 S. epidermidis' commensal and pathogenic properties and their

L= 1 11 oY PP 8

1.2.1 S. epidermidis pathogenic properties.........ccvreeiiiivennccncceneas 8

1.2.2 S. epidermidis adapts to diverse environments based on its

genetic diversity and flexibility ....ccccocvrerreriricniescniinrnneeecnceens 9

2. RESEARCH OBJECTIVE ...ccooceeiiiiiciinimienssssnsisnsssse s e sssssisassanassessunees 1
3. MATERIALS AND METHODS...........oocimricerssenrsensnsan e 12
3 Materials ..o e e e et s ssaean 12
3.1.1 Lab insStruments......cuiiccnnmniissnin e 12

3.1.2 Plastic material ...........cccoocivcininemrmmrninearenmnssnsonesenensesnenenne 12

3.1.3 Buffer and reagents.........ccccreicsersrmssmincssenmnienssssmessanne. 13

3.1.4 ChemiCalS . ..cccvrreiircriicriinsim it csess s siasssams s s sassensnasessansanes 14

B I Y 1] o S 14

3.1.6 Self-made solutions...........c.cevvrcimrrrrimrrcsisssr e 15

317 KitS oireriiernemrnisinenesinsi s tinsesseessessssenassninssesssnassnnssissasssasosns 15

3.1.7.1 KitS ProCeaure ........ccecerrecrrenrissasesrennnsercssosemanmssssssnsmsesses 16

3.1.7.1.1 DNase | recombinant, RNase-free Kit procedure



3.2.13.1 Bacterial gene expression quantification.................. 35

3.2.13.2 Quantification of host genes ........ccccvveerivcrcirccniinncsens 35
3.2.14 Statistical aNalySiS....cccccvviirvsrmrrcerenrrerrcssriseerensrsnssessesnsesses 35
4. RESULTS ....... . deeeeemeeseresanrrstestetetestaaeteaerneesateaenvntessaeenenrntis 37

................................................................ 37
4.1.1 Experimental setup..........ccccvvmminnnrnscinscmsinsc e eisssnssnnesnes 37
4.1.2 Validation of the model ............... 38

4.1.3 Transcriptional adaptation of S. epidermidis to human skin.

............................................. 40

4.2 Comparative analysis of the transcriptional profiles of S.
epidermidis during colonization and infection ...........cccoerreecceeccnccen 43
4.2.1 Experimental setup........ccorereemimecsiccsci s 43

4.2.2 Comparative analysis of the transcriptional profiles of ex
vivo skin samples and nasal colonization of patients with PJI....44

4.2.3 Comparison of transcriptional profiles between patient

colonization and infection ........c.ccoerime v 48
5. DISCUSSION.....cormrrircrrtsisecseerssastnesssss e vaesassmssnssnansasannns 52
6. SUMMARY .....ccciimrienrimnnnnersssmrsnsanmssisssssonsstitessassssssnssssssanssssssssessssnsssensasasas 56
7. REFERENGE ...t iiinincrmcrsrssnsessssmsnasesenassessssssssssssnssessssssensnenssnsas st 57
LY o« =1 1 T [ P 65
9. Acknowledgment ...........cecviricmrnnees wtreseissssansse e ns st e nanes 73
10. Affidavit regarding data retention....... PO 74

11. Affidavit according to & 5(1) § 11(3) 12 of the doctoral studies

regulations.......cercennineeeriniinsireenene resamEressnrrestsreesrnereraeeranrnaarerenssnnns 75

12. CUITICUIUM VItAC......cuveeeerereneniniresicieemmmemirsmr s rsssscsssssmsssessasssssn s aomnnnnnnnnmsses 76



