Table of Contents

PIETACE ...t I
ACKNOWIBAGEMENTS ...ttt ettt e e et et e s b e et e e se e s b e s et e sbeabeereessesseseestesteeraenes I
SUIMIMAIY <.ttt ettt b bbbt h e s et e bt eb e b e b e e h e e e e b ekt eb e e bt e Rt e bt e s e et e bt eb e e s e eneenenneeas v
RESUME ..o Vi
LiSt OF @DDIEVIALIONS. .......cviiieciiise e VI
L. INEFOGUCTION ...ttt bbbt b bbbttt 1
1.1 Impact of exposure and compliance markers in NULrtion research...........ccoccovveveiiieieieseienas 1
1.2 What defines a good eXpoSUre MAIKEI? ........cccoiiiiiiieiieiei ettt 2
1.3 Metabolomic fingerprinting as a tool for marker diSCOVEIY..........cccuiriiiiieiiicieine e 3
1.4 Nutrimetabolomic studies on exposure and COMPIIANCE.........cccocv i 5
1.5 THe NEW NOTTIC DIBL .....eiviiiiiieiiecict ettt eb e 7
2. ODJBCTIVES. ...t bbb 11
2.1 Focus areas and IlMITALIONS .........ccoiiiiiiiiiieee et 11
3. STUAIES ANAIYZEM. ... bbbt bbb 13
3.1 DESIGN OF MEAL ..ottt ettt sttt et r et et sre s teeneene e e e e e e s 13
3.2 DESIGN OF FOOD ...ttt et et b et b e bbb nne e 13
3.3 DESIGN OF INTER.....ui it ettt e et reste e e ane e eee e s 14
4. Analytical Strategies aPPIEU .......ccveveieecec e 15
4.1 Data preprocessing and ~treatmMENT ..........c.coeieiiieiieeeee e re e 16
O N o T o £ ToT=T T o OSSOSO 16

4. 1.2 NOIMAIZATION ..ottt 17
4.1.3 DAt FEAUCTION. ...ttt bbbt b et bbbt 20

4.2 SEAtISTICAI ANAIYSES.....eviiviieiieticie ettt 20
4.2.1 Multivariate analysis (PCA and PLS-DA) .....cccccriiiiiiiiinec e 20
4.2.2 UNIVAIALE BNATYSIS. .. .itiitiiteitietieiee ettt bbbt en et e 21

4.3 FEAUIE VAITHALION .....cuiieieise ettt 22
5. Application of untargeted metabolomics for discovery of exposure markers .............ccoceeveerienen. 25
5.1 Summary and discussion of results from Paper I and Il on exposure markers.............cc.ccoeune 25
5.1.1 Known relation t0 the EXPOSUIE ..........cviiiiiiiieiiieneeesie et 29
5.1.2 Sensitivity and SPECITICITY ......coviviriiiiiiiii s 30

5. 1.3 DIOSE-TESPONSE ...ttt ettt ettt bbbttt s bbbttt r bbb 32



5.1.4 Inter-individual Variation .........ccccoviiieiiiiic ettt s e et s e e s be s s reesareas 32

5.1.5 TIME OF EXPOSUIE ...ttt bbb bbbttt 33
516 POPUIALION ...ttt bbbt 34
5.1.7 Summary of the validity of exposure marker findings in Paper land Il............c.cccccvene.. 34

5.2 UNIAENTITIEA PEMS ...t 36
6. Application of untargeted metabolomics for development of compliance measures.................... 37
6.1 Summary of the compliance model developed in Paper H1.........c.cccooeviieiiiecicieccce e 37
6.2 Limitations of the PLS-DA model for complianCe .........cccccevviviecieicsese e 38
6.3 Analysis of misclassified samples in the PLS-DA Model.........ccccooviviiiiieinineiie e 39
6.3.1 Distribution and completeness of Uring SAMPIES ..........ccoviireiiirericineeee s 40
6.3.2 Person characteristics and registered foods collected from the shop ........ccccoecvviiiinne 41
6.3.3 BIOIOQICAI MEBASUIES......eeviieirieiiitiieie sttt ettt aneane s 44
6.3.4 Exposure markers of individual fOOdS...........cccociriiiiiiiiiiee s 45

6.4 Validation of the compliance model by evaluation of misclassified samples...........cc.cceceueee. 48
T CONCIUSTONS ...t bbbk bbb b et bbbttt n 51
7.1 Untargeted metabolomics applied for discovery of PEMS.........cccooiiiiiiiniiiencee e 51
7.2 Untargeted metabolomics applied for estimating complianCe ..., 51
B PEISPECTIVES. ...ttt bbbkt 53
8.1 UNIESOIVET QUESTIONS ..ottt bbb sb et eb e 53
8.2 THE NEXE STEP vttt ettt b ettt bbbt b e bttt b et b bt eb e nr et 54
RETEIENCES ...t 57
A 0] 15T o Lot 67

Appendix A: Information on individual samples in the misclassified and selected correctly
classified NND and ADD groups

Appendix B: List of papers

Appendix C: Author contributions to the papers

Appendix D: Paper |

Appendix E: Paper Il

Appendix F: Paper 111



