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Physiological changes in periparturient dairy cows
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== Background

Conventionally used markers for the severity of negative energy balance:
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To get a better understanding of periparturient metabolic changes:
« Study a whole variety of metabolites at a time
* Repeatedly during the periparturient period

Explorative approach, focusing on:
 Longitudinal trends
« Variation between individuals

Meta
bolomics

] ,A systematic study of the unique
Metabolomics chemical fingerprints that specific

cellular processes leave behind”

Bennet, 2005 cisncancer.org
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German Holstein cows (n=26)

Selection criteria:
- multiparous :> Goal: to establish a
- clinically healthy homogenous group of cows
- similar BCS, body weight, milk yield

Diet: a grass-silage and corn-silage based TMR according to the guidelines of the
Society of Nutrition Physiology (Frankfurt am Main, Germany) for transition cows
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Sample analysis by liquid chromatography-mass spectrometry (LC-MS) based targeted metabolomics:

AbsolutelDQ p180 Kit of Biocrates Life Science AG (Innsbruck, Austria)
- Acylcarnitines for-
- Amino acids Relevance for: |
- . . energy, fat and carbohydrate metabolism,

- Biogenic amines _ ; :
- Glycerophospholipids mitochondrial and membrane function

- Sphingolipids

Data analyzed in MetaboAnalyst' and R
'Xia et al.; Nucl Acids Res 2015 (DOI:10.1093/nar/gkv380) il



== Data analysis and visualization BNTYEREIT i DO NN

M36 metabolamics data - Excel T EH -
SEITEMLAYOUT FORMELMN DATEN UBERPRUFEN ANSICHT Anm
L. fmu] =3 2 . .
Calibri MY — -  [E°Zeilenumbruch Zahl - = 4 | standard Gut Neutra schlecht &g X LI| AutoSummz %‘Y i
i i o~ M = Fiillbereich ~ :
Einfugen ¥ Format Obertragen F K U- Sy . A - = 3 E Verbinden und zentrieren ~ | = - Bedl.mgte Als Tabelle |Ausgabe ‘ | ‘ |E|ngahe k de Einfugen Laschen Format Loschen~ Surt!erem und .Suchgn und
- i) Formatierung = formatieren = A - h — Ho= Filtern~  Auswahlen ~
Zwischenablage [F] Schriftart ) Ausrichtung [F] Zahl [F] Formatvorlagen Zellen Bearbeiten
- 7.87
A e el s H | f [ L i N o F o R s T u y w i \' 2 G aB o o i F 5 H il o K AL A A o F an G as a1 fu o i ai sz
Cads 1D dar

Eoossers\ 32520 - @468 07T 0066 0081 0293 0068 Q0bd  hod3 0050 047 030 0060 0.033 0026 4 e0dl 0889 0057 0.027 0027 048 1350 el 0.0B4 0408 0038 0253 0001 049k OME 046 0459 0.0%  0dde M7 0089 hibz  02¢1 0074 2V5.000 WTAME 40400 10580 56000 401000 114000 3
= Konssars: 33-520 3TBERE 0070 063z 00k 003 0285 0070 02 eodz 0T 0033 0033 008 003 0042 0050 005 036 003 0059 03 0015 230 0534 04T Af07 0025 0id 0007 0are OO 0451 0129 0097 OME 035 02 aa3 030 0077 ISTO00  4l400  ZTE00 00 E4800 donond  sed0n 4
4 Wongsa7s: 24-420 BB 4B Gedd 00z GAH 0B 0082 0ATT a0dd 0064 07 Bz B0SE  e02é 0034 Gde ROB1 003 OB 0032 04 Geld L300 G392 627r 00 b0 D3E  OME  AZH GE  0RE 0044 Az 04 08P 0030 b 0307 0077 ZZEO0  TEAM 44600 Z0AM0 400 304N Ghdbh 4
5 Moossars: 35-520 A0 RTT0 0453 0081 006 o 0EEE 00TE Gadk h0dE 0OEE 002d 0ezE 0.0ST  BOET  002% 0037 0045 BOET 0053 00d9 035 0uE M0 0EdE 0ERZ 00T RO3T 0469 02 0ETE 0035 el 0151 oA odsE 0482 0.0 0AB1 RETD 0069 199000 TRAM  FRE00 1400 TZH00 MM S9E0M 3
& Monssarr: re-szs 4z mato 06 0050 0063 0079 0243 0050 oed7  001:  osed 0003 001 003 00 0020 002 omi 00 0050 0029 mez0 0005 190 0960 0027 0050 00% 062 04d3 0033 0099 OG22 0064 008 0400 0OTE 0053 0065 071 0034 27000 560D Z5E00  10.400 49200 38000 109000 3
7 Monseare: 77024 TP 0A0E 059 0054 0070 0288 0056 OAdb Dbl 034 0D 00ME 0050 o4 0020 0005 A6l GE G032 0 GAEz  a006 LS00 0270 mied 0060 RO BTG 0ARE  0Ed  AGS2  GAdd  G9D 0050 0GR D4 0040 ke 04 0045 BO.000 ISTAR  2TAND  0sbh 44800 Eenwd 73500 4
& Moossars: 1525 3 Az 0% 0dd 0055 00T 024l 0086 0add BOEE 0021 G2 00 0050 0010 B0EF 0.018 w0k 0015 GE1 0066 04 h00E  ZAB0 0348 DATE  h0dl WBEE 0466 DMST  WATT  BEd  0403 0039 0051 WBE3 005 0047 005T 0454 0041 WS000  1ebin  3RE00 14300 F000 2dz000  TE.E0N S
4 Monssare: 1a-d22 B dB0b 0A03  GedS 0054 0076 0268 0045 0id:  GuME 003 00 00 G6d:  00M 0023 0I5 0dz 017 003 0083 0423 6007 L0W 065 M 007E 00 0462 dE  DME  00S G0 00k 00ed  G8E7 0055 0044 0055 Gl 003% G2T000 f7zede 4000 Zeda0  MO7.000 Ean0  S5dn ¢
10 Massars! s-g2e A BA0 0491 A5 0087 h067  02S0 005 b0d 004 DS 0007 0047 0030 09 0B G0M ael G0 GMZE B30 BZE  W00E  L0R0 0343 040 0083 h02d  0.0H 0ded 0dSH 0D 0083 009 0050 0068 D074 0SS 0ed hE03 0043 ZET000 fdheh 5000 6700 62800 6T 43508 4
1 Mooszare: 131 -4z 4SED 0% 0WE3 .03 BOES  0ES3  GE3 0035 0AT  0WE6 0009 0.01T  B0FE 00F% 0024 0006 b0d 0018 D03 0026 0O1E k003 1000 0T BAM 0055 weEd  0ddd 050 A3 WOSE  00ST 099 0046 MBS 00T 0055 00T 043 00AE 230000 1S.000 d0.500 5050 dSA00 zfade0  10T.000
12 Manssars! s2-41 S EBED 042 GE) 0083 0040 2B OB 0w A0 GMZE G009 O0ME 0044 OO 002 0GIE  AGIS 0 0OF3 0033 dezd D02 LB 00 A 003 GOH BAE ORI DA bR G084 GATH D0EZ WGIE  DATE  GO4E  0de 0AF G4 2RO TAmh I6EN0 d4dd BTS00 Eeami 72008 3
= Matssar 63931 ot T 8% T 4gt b2 Gdd 0085 384 02T ek 04M a020 DS 0009 oz 0264 OIE  Beis 0016 DM D06 076 G35 0 h00d 4540 0379 M5 0088 h02d 0366 0454 0335 WMES 0093 0TH 0050 00T 0T 0036 0ids 033 0037 E000  6ATEh 24N Rebh 42000 B4dibd 70508 3
14 Mooszars s4-931 P ] E1 z360 0091 050 0055 0054 0E49 0049 0adE O0ME 0020 0011 0.0 0043 00 0023 0015 eIz 0016 0055 0OST  MOE1 MO0 EZ90  OA40 0T 00FF 0016 OIE0 D3 OMF 0056 0% .09 0055 00ST 0062 0040 0.4 001 0035 164000 MENMN 10500 10500 ZT.300 200000 47900 3
15 Mongsars: 85431 W zATO 046l GAET 007 GOM 02ER  G0E2 G 0022 00 0003 0043 0025 0B bzl 0G0 ael 006 07 B0z2 G070 0SSR 0237 OB 0060 00N BEE  0AMS  00%F  MBRD  0A0D  GTH b4l 0078 D047 0034 M7 02 O0d3 Z3A000 24%emh  GLG00  EeI0D  ZRe0h 4T 4dd0e 4
1 Mooszare s6-934 -4z R630 043 0053 0077 00l 0322 06T OaMdb B0ZE 0035 0009 0.0f% 0049 0045 024 025 BOR1 0048 054 0037 B0E 000E  18T0 0443 045 005 o4 0452 0T 046 od0g 01 0ess 0072 0A0S 001 0044 0055 020 0060 2AT000  ST.MMY 3eA00 ET000 SRT00 393400 118000 d
7 Monszara, s1-a3a a0 Saan os4 oea: 0055 00 0225 0047 M5 n0S3 0.5 001 0015 003 00T 0023 0022 0w 0015 0034 0025 00M 000k LOW 0030 0 0045 001 0022 003 ez 073 O 0074 0053 00R4 0SS 0040 0047 03 0035 6T000 14Z000 45200 15500 59800 18000 104000 d
& Mogsary s2-934 T B0 OME  0AES 0043 008 0280 0049 WOE G022 Db M0 0014 0047 0018 002 G018 amlE D0t GdD  G0ss G2z w00d  EB0 0352 OME 008 hOER B D0M 00 00M 4R G887 002 G0ET D0 0044 00de 0TS 0037 WS000  Tamh  ZESN0 400 3nA00 Zedebd 70508 3
19 Moossars s4-534 E EEl 0084 0D 006F G0BE  BZ53  00ST 003 0B BBEE 0008 0.0 0.050 ot BOZE 0Z0 b0 001 008 00TZ 0014 h00T ST 0.6 04z 0046 00T 0033 03 0093 0080 009 0WS2 0080 00T 00R%  0d3  Oady 0459 0udE 151000 MO 50400 E4.Z00 ATS00  {T0b0 S0dwh S
20 Monszars. s0-a3a W B0 003 0nds 0055 00 024z 0045 0edd 0021 024 0009 0015 003 0% 0493 000 om 00 0027 03 007 0009 1020 0040 0026 0068 MOZ 028 OGS 074 00s9 001 0033 0057 oM 0034 0043 0047 05 0033 27000 WIAGN  SS00 L300 45800 000 Ss00m 3
21 Manssars. o140 S REB0 0481 0041 0087 hOSE 0239 0045 041 0020 G4 0009 00fz 0036 0OM GME 0616 DOH G0 B3 G039 G0 w007 2STO 0243 04z 0086 h0E0 0206 0458 ndSh  M063 M9l 0090 ROSI GO0 D 0042 M3 063 0037 0000 fADAmh  ELG00  AAS0D 64800 ZeLm0  bedh 3
2z Moossars az-935 S BTRO 0dbE 0052 0085 BOED  0.2dE 0053 0053 B0Ed 003 00 0T 0049 00FE 00zl S bais oH 0050 0033 042F  hO0E IS0 045 00M 0052 BOES  O9E GAET  hM4E BOTT 003 0062 ROTI 00l 0063 00d5 0056 0ATd 0030 1000 dd 12000 ETO00 13R000 ZESA00 S50 d
23 Moissars 83-43¢ T nadn 00 NS5 00k 082 0255 0057 Gedr 00 0d M) 0013 0048 00%2 ez 0608 amid 00t 0054 GOS0 G0 w007 2odd 0237 0fzz  00dE B0t GAT5  0d3 047 00eb  0.0%% 076 0053 0Bd  DOTE 0451 04SSO 0039 HA.000 67400 19400 LAd0 dDd0n Bsdiid  8di0n
24 Moissary 84-93¢ B Ge0D 00% 0S5 0073 0081 2B 004 M5 035 0036 G2 007 oAl w03 0022 0009 01T G015 Bl 0030 wbt  A00E G762 G305 007 0064 h036 0444 idT 0204 M7 G4 029 00Te  Dd24 GM9E GAT2 0473 OA6E 0059 D000 9000 BOEN0 6B 66.ADD  16iem)  Sedn 4
25 MoossasT 17-509 S B0 033 065 0.050  BOED 021 0056 03 BOEE 0056 G2 e D0EE 0021 BOE6  03E 005K 00Rd 0ATD 0043 00 001 ZOM0 003 0d3 h0dl WeEE 006 0473 O h0%E 0432 0ES 0.0TH  h0%E 0SS 0BT 0.BF  BESE 0065 150000 HT.MM 20600 530 51300 3doand  44d0e 3
26 PSR, 15-804 T 4D 0444 64 O0BE 0085 02 MOES  Meee 0027 Dok f)  fazd RO G020 0433 006K AOIT  GAE  GAD  02b M7 230 OME 04z 006 G0 BATE  0ATd bATE DAZE MG G092 007TE  BHD  0AOT 00 ez 0T 00de  UE0D)  ERemh  2APN0 2edd BTE00 Zedwbd  THh 3
27 MooszasT! 19-509 21 54T 0466 00 0063 0420 B2T6 0053 063 0034 0059 0T 0T bRl RO3F 0033 002 0054 0036 0055 0040 003 0009 1200 0346 04SF .00 boe2 02 0428 W21 05 04T 0453 0.0z 0474 005 sz 04 0EES 0081 141000 S50 30900 TE0D 57300 35e0 96.500 4
25 Monszasti z0-308 W ST 043 0633 0053 n0d3 0259 0053 0a77 0041 0oed 022 027 0047 603 0040 0037 008 023 00dz  m032  oene 0013 L0M 0233 0243 00N 0047 0230 A1 0202 007 07 06 009 0134 GAM 000 003 0335 0069 150000 TSM0  45.300 15500 S1300 S50 eon :
20 MaiEsaeT 1151 T ndE e A0 0268 0033 0ed AOET G062 S 0047 G047 BOZE  DA3E  ME 00ET G G037 0033 Gzt D62 620 0205 07T MM 003 024 ST ades  OABD  0AER 04 G061 0420 022 003 A h3EE 0072 204000 TGN LS 44100 2eTee) £TE0M
30 MoossasT: 2z-513 - 5TE0 01l 00sT BOSE DERE 00dE 0.3 BOES  0.0dT 03 0zd 0044 01T 0023 0T 00db h0EF 0404 005 0.azd GOH B0 AT 0dzd 0062 WER OHEE 04T3 RAST  0A0E OOE 0423 0054 0A0d 00 0046 0dE 049 00dE 49000 TLOO0 5340 TEADN LGN 40N 3
31 Monszast z3-312 T 3 sme o oes w075 02 0069 omk: 0031 0ndz 012 025 006 0024 002 0030 0034 002 0080 0ed  Ga30 0019 3090 0174 061 0076 0023 0204 0468 03 00 0003 0005 00Kz 0405 DO 0B 0059 019 0033 16£000 Zoa  1iTe0 e17mo evaso e g
32 Moissae a1 ET——— B ddah nise s AN 2P G063 0es  ROEE 0TI MMs  GaRE D062 BO3E D033 DAG0 0036 GOIT GOSH G057 b0t DMe 0674 0204 s RAD0 0037 0SS 04T ads3 O GASE 025 AW 0453 00 096 ks h26r 0073 He00 RGN A0S0 36800 rHLm0 LN
33 Moossass 25-513 A0 5EED 0493 0085 0AES  0EEA 0080 0.dd BOFE 00T1 0WZ1 06 0049 0035 0034 e 0054 003F 0059 0040 004 M3 069 0430 0235 oHE 03T 004 0dZ0 0.ER 045D D16 0463 DAE1 hE0E 0z wAtd AZE WET 00E BEO0 43500 ATTOR  dEA0D ZedbD 61500 3
24 Moisias: 20-314 oo B X oM BB n0s3  0es: wbd: 0091 002 A3 0054 0047 0032 0443 0053 03z 0AS1 024 a3 0015 1050 0288 0230 a3 0GR 63 049 G261 030 095 0204 0081 BEE  aA8  0ed  atd 0344 0071 26dood 700 400 54800 bbb 1
25 Massass 21-419 ] R X T YT GAEE 0262 OGS 0ATe  AO30  G0GY M6 Gz G061 0034 D027 Mz 0044 h034 0047 0028 0435 DMe DSTT 0200 OME  hADE  edZ 0498 A0 adbs  DASD  idd 0020 00w 041 0B 009 M 0307 0072 1000 HOEN 4G G0E0D 35am 8400 3
36 Moossage: 24-519 41 I 3 5500 0455 00ET 0.08% o6 BETE 0035 0add 0047 00T 002d 0035 0063 BOEF  003F 0054 MOS1 BOEE 0033 0051 0034 b0EE A0 06 00 0050 D69 0471 WA AR BASE A 03T b 0d6d gz 0AN Az WESS  DASE HEO00 43400 30500 430 FRS00 ETAN0 103000
27 Mo saes! 4-346 % B Bdzd OATE Gedz 00bd OAEE 0P GOE DA 6044 006s  B0Z3  Beze  0OTH  wed? 0038 0081 00EC  GOF 0ol 0OBS  w0d D 4B 022 00 00R G02E  0AE  OME 2R G0 BT ARl 0082 0S4 D2 003 hMze 004 00 2ME000 Mziee 49300 lde0 AEEDD 376.4M) £4tm ¢
38 Mooszage 20-519 #10-cougt-AD- 30 19 L X BT 008 0A0Y 02T D065 04 MO39 0OTT 02t 003 0054 0027 0030 0036 0.0dz 002 0054 0033 03 0T 060 0249 039 0406 GOST 0209 0422 0ATM 0ATS 0.4e9 LU X TN R T TN X U X Tr ) QA4 05 0s AT.000 1230 54200 3RA00 ESTO0 3660 79700 6
39 Manszass 31520 22 s20 -4z 6390 009 omez 005, DB 0220 0047 0055 02 0046 0020 001 0038 00 007 0021 0034 a2z 0050 0021 0024 002 1330 0047 0463 007F 0620 0023 072 0A2r DO 0491 01 0074 0059 0067 0045 G065 0093 0050 000 S2E0n 24300 sdn  d4s000 G0mean s 2
40 Faggatdns 13202 = 2 T 44D 0fE0 0AES 008 h08% 0 MOES 04GR 0032 DR bai ez 007E GO 0O3E 032 0B  AOEE 0GR G073 Gdr  h02e  ATE0 0441 040 006 GOM BT 04ed 0B DR 000 AM 00 OADE  DATT  004E 0z EEE  00d3 6000 (elewh 0800 TETH E7.200 edlib) 79208 3
41 Moose1410 14-502 <o W02 B M0 043 0452 0057 wey 0051 0057 Qd 03 0ds 03 032 00TY  R0ZE DO3E 0uzd 0.0BF W04 0084 00FT 03 ROEE R0 0TI 0T 0.08F  00E1 0018 s 01 0ed B0ES 083 00kE G0BE  006d 00SE 0MEE hEZd 00d3 256000 S0.200 SEE00  3AA00  §3.300 350000 9TE0M &
4z Fansatan 15-s0z o 0AS 202 WM S2M0 0035 0057 0075 0073 0204 0043 0070 o024 0od0 0020 001 003 60024 0026 003 0046 n024 0036 0050 0025 0009 T2 0260 0433 0075 00T 060 0436 045 000 003 0035 008 0090 003 006 0057 0098 0057 6000 TIEN00 0600 2850 54500 24Te0  a3z0n 3
42 oS4z 16-80% congedzacth #0934t BAOD 0A06 A5 007 G061 0.0 G042 0SS 0025 D3 dd Gz 0040 GO 0024 ez 004z G024 04D G029 Beze M2 DB 002 ddd 0034 hOGE M6 A4S G WETD 008 02 00b0 0081 D 0038 R06  hE36 0043 ME000 DTem 5800 4SS0 25300 (50 56008 3
44 Moosatz F5 -human hum A0 0ET 0444 0066 DAY 0ESF 0093 hdbd WOTO 0G0 0033 G026 WAEE 003E 0045 0050 0.050  00Z5 0035 040d 0T 005E  RORO 0304 0F0 0400 h0SE 0484 0bd 032 063 0ATE 068 004d AT 0dEE 0033 OAE1 03 0090 SEE000  ZdAbd dTE00 STAGD  FLTO0  36dad 126000 3
45 Fasatdtd 72-41 Mimocmtofle 2 40 W G300 03T 00M 0057 00 D24 0046 00de 00 0046 0007 Geze  G0dk 0022 0026 028 0044 030 0034 0043 003 D2 140 0200 GedT 0058 002 0206 47T Ad 0079 0084 0447 000d 041 002 0057 Qokd 0250 0050 5000 TRAM0  14A0  BEGM0 $5200 2ELab0  S4Eb 3
45 P41 73913 9 3i0-cont B T2 B TI0 0AS 06T 0043 0B 0ESR  M0S3  Madd  a023  DedS M) maz  ROS1  0E0 0026 0Aes 0037 A02E  GAEY G047 Db 00 4820 0472 GdE 0076 GG BAIS 0474 i3 05 042 0092 00z 042 Ddd 05T W07 300 0043 IR000  SE.emh BTSN 70D 53000 30T 66508
47 Moosedts 14-513 41 T4 E 575N 0463 dd 00k B3 0261 0036 0ATH  hOB0 0061 0020 Be3E 0OTI WOET 0030 0036 0046 00X 006T 0059 3% 00E1 0w 02z1 0245 0089 0036 0474 0zd bEel 00RE G40 03T edeE (a0 [RI-EALT) O3 RESE OGS ATA000 S 35600 3EAOD TSSO 1na0 119.000  d
42 O0Ea41T 75-412 A EETO 044 474 0092 GO GEER 0TGN G037 DBER  M] Gz 00dE 602 0036 0436 0043 AOZE  GOE2 G030 0k 0f:  AEM 029 47T 007 h0dd BE Al 0EM DATR MR 032 00TA 042 0400 0038 0z 262 OGS 0000 SEseh  EZLEN0  ALGND  HNODD Bemwd 43708 3
49 Mooseats 11-507 -l R2E0 0445 0053 0055 G067 0215 0059 M0l B0EF 0043 07 abzd 0044 0020 09 028 0035 G020 0d0 0028 02T b0 M0 edT2 0bk 007F e 0AF1 Gbd wAZY 00SE 0074 00T7 0054 00TF 0071 0049 mBEt G305 00d4d 260000 95400 41000 Z5.S00 G000 402000 128000 2
50 Faosetats 11z-so7 A GSD 0162 074 00ed 0405 0286 0065 0ATH  n034 005D 002 o3 0061 0022 0034 0035 0036 0024 0082 00éd  0aze 0015 2ed0 0047 0222 009 0024 003 0M6E 085 003 0031 024 0067 0152 0GF 003 M7 25T 00T 256000 TILA0D 29600 7400 74500 4%000 60000 2
£1 Foisatdzt 13507 T ne0 nfed 062 0B 0MOS  02E0 0045 Geeh D07 Gedz 000 fezz 0040 018 0024 0432 00de  AOZE B3 GAS  DAZE  BOZE  REITO BB MidE M6 R0E0 0.0 M3 0092 WATE D0 070 00E4 WM DGSE 00 02 080 006E MEODD  MEMm 2000 TAdD 40800 e2iibd 104008 4
52 Moosetdz1 1a-507 E1 Sdzh 04de 0EE 006E 0095 BES3 005 0MTE 00ZS  00dd 08 0gd 0OT1 MBET 0025 02T 0045 WBEE O0AE 0046 h0H 0t EE 0266 ez 005 O 0456 059 0ATE 0d0E 0.0 BAfd 0056 n0Sd 00 0053 00T BE1E 00AE ZOR000  IHLbw  3RA00 946D IEA00 330N 43800 d
53 Monsases s-a3¢ W B0 w0l 0660 006 0069 0276 0054 Gz 0025 0029 0015 0.0 003 005 oez1 0023 002 00 0027 024 meed o0n 0SR20 0063 00% 007 0463 0B 00 M3 0094 00RT  0M3 G 0054 0037 0055 0035 22000 203400 ZLA00 SO0 89700 ZT000  S2300
54 Foia15es 86-947 St b2 MM NS 0086 h0GE 0260 0OSS  Madb 0020 0041 M2 0z 0043 0% 00EE  0AE2  MeiT G0 03 Bi2d 0eze fe 420 020 434 08l RO33 008 0468 WATR DY MMZ2 0400 0057 00 Ddd 0054 05 0D 0046 02000 fSemh  ELE00 5300 30000 43w 100 3
55 Moose5e7 a7-547 S A0 09T 0WE3 0063 BOEF 0SS 0dd s WOES 0.3 001 00 0.0dE 00 0023 0021 wedk 00T 0% 0035 00 00D 1540 02T BAE 005 s 0AT1 00T WARZ G0EE 006 0E 0044 BOTE 0082 0039 W06 0ATE 0036 EZO00  fZlebd 3200 1RA00 SE600 3dT.Ab0 $3zm 3
56 Moisatsi a2-a47 T B340 0 dd 0060 b6 0263 0047 Gedz 00 02T 0007 000 003 0093 0026 0ea0 oS 00t baze 0 Geze 0004 07O 0440 043 0l 022 63 0463 0N aesd OB 076 0055 0TS 0OTE 0047 0480 0461 00d2 200000 MGaeh 2S00 LE00 35500 Ized  se20n d
57 Moiasis 89-947 B RETD 09 mese 0053 066 02T 05T M4 022 0024 0009 007 00dd DO 0020 0006 0004 0010 0037 0037 weMd G0H 08l 0459 02c 0050 036 0408 AR D4 000 0085 0495 hodl Dl 08SH 026 05T 0450 O0d3 Z2TOOD  SOkhn  S9EM0  Edm  GSADD {7Mm)  4ddm :
54 Ma0s5Te 100-947 0 3ITO 0095 Ged  0.055  BOST  0E3d 0083 Mz WOEE 03 001 0.0E1 0035 001 0023 0016 wel5 00T 00EE 0063 025 000G 05T .21 BT 00dd 003 0fZ0 03 otz 00E ez DA 005T  WBST  00EE D00 00TE  DA6E 0036 241000 23zéw  S5.EOD 16400 G0600  14T.00 59700
54 FiS1E™ 101-852 Sr B0 DM 0AED 004z hOT0  0E4  0E 043 00 DR M2 02z 0036 GOIE  nazd eaz 000¢ 02 GAZT G020 e0M W00E 4300 0207 Gz 0047 G0 0.0M 0ATE  adH WETE 008 Ged 00T GEE DR GOSE  0d7 0T 0029 2IE00D  S6dmh G080 1400 BL00D femed  $T508 3
0 MaosesT: 102-953 S 400 odba 0061 0055 BOEF 0238 0053 adb 00MT 0023 0007 0.7 003 0015 02T 0017 ey 0017 003 0027 BT 0D 0899 0462 04 bR 833 0S4 03 AT B0 0422 0038 008k 0097 D65 0052 0475 0461 03T 232000 (40D I5S00 14400 TRI00 293000 1zi00e 2
&1 MonsensT: 103-a53 3 zvan 00 NSz 00k: 07 028 o0e0  w0S  eoed 03z 000 007 0054 009 0028 0027 oot 00t 00ez 004 0eed 0010 22 013 01 0043 0023 0S5 04S¢ 009 06se 0005 0.035 0045 0074 0054 0035 0054 05 0043 000 19000 ZL00 2S00 400 7R sos0n :
52 FIS41ET: 104-55% B BED G0eb G0 003 GOTE 026 008D Odd 604 002 0009 005 003 0OM ide 0ozd 001 001 0034 0OBS 04w D6l BB G262 G 0044 b0Z8 0P AR D6 h0Sd G 0445 00FF  MBRE  DBEZ 004D 0eEE 040 004 Z24000 fdhe  ZDAB0 1AEM0 MC000 250N 94300 4
53 Ma0se5TE 105-953 A0 zEa0 0036 00d9 0052 bORd 0243 0dd 0db BOEF 0W0ES 0D 0ze 00ET 0015 0024 0.008 w04 0015 BOED 00dE 0aEz 00OT  0S6d 04l 00z 0054 WBET  0f3d 00F1 hA0d 899 0099 0TE h0B1 0890 0BT 0064 005 0ARd 0036 216000 1OT.0E  3RE00 15300 dEA00 1R0000 44100 d
£ FonsensTe 10s-sez Sz aadn w0l 0051 006z 0075 0255 0051 oe3 001 0me0 0010 0015 0071 000 041 0020 omi 00T 021 m0d2 007 006 100 0203 0dn 0030 008 000 0445 ON7T  eove 091 0070 0070 00 0054 0047 0056 0456 0033 92000 W4N00  SA00 800 39500 ZZ00 6700 3
55 Maia1sTT 107-262 S ATED A0E ) 0085 0TS 0223 0045 aod 020 024 00D 000 0054 0 D022 bed 00N GE 0053 G039 b0 G007 4730 el OME 0038 h0Rd BT 0AM8  00%%  AbS2 GO9S Gbd  00dE BOTE  DATS 0035 0ide G0 0036 22000 faamh  ILPN0 0500 S0SOD z2imd  TTi0e S
6 MaosesTs 103-962 3 zeED 0dzE 0Es WAL 00l 0EE 0TI 0.dE 0030 035 0D 0005 bOB1 W0RO DOZE 06 00MT D01 BATT  0AT 0azE 00dE 1ETD 0T BAEL 0060 WEES  046E Dd O 09T 09T 0005 0.0kd 0035 0S5 005 053 0TS 00dd 66000 530 0400 ZASO0 42300 fZEAM) TEEMM 5
47 FOBS1STe 104-a62 B 3eT0 040 Gedd 0057 00 023 00T 04de A0 002 M6 0625 00de  00M 0024 0423 000 OOI7 0083 0044 0dw  00H 15 0223 M 0056 0035 0452 0051 0088  00TE 007 0443 00e:  0A0Z  0GET 0057 o7 OAE 000 245000 f30040 27400 24Ze0 64400 307000 10500 ¢
55 Maisatedt 17642 B neS0 006 0dd 006d 0075 024 0049 MMz a02d D24 M0 0018 0057 00 00EE  04e3  ael 007 GMSE GBS Gz M0 2eW 0030 0N 00dE R0E3  BZE  GM2 Az W2 DT 06 005 W07 0T OS2 03 063 0040 24000 (EAM 24100 5600 27800 ETTLMM S04 7
9 Moose1rd; 115-5a2 I zade 0% 0031 00d1 0095 BZF0 0036 05 0022 009 000F 0012 0048 0013 0zl 00F1  G01E 0017 006 0043 0019 009 1300 0259 W5 0.04F 00T DI0Z 0.9 0109 M8F2 0034 072 M0B1 OTE 0059 0053 0046 0040 0035 235000 16L00M 35800 Z0.900 47900 ZTLes0 99100 4
0 FOSL4: 114535 Sr B30 DM GAED 0B 0074 02 GOB0  MAME 00 00 0009 004F 0036 GeH 018 001 DN OED G s b0 00 4350 0240 04b 003 G0 BE 06 0AdE M2 O30 00T 00T 0408 DATE 004 OAET 6 04 260000 BLAh  EEEN0 EI00  B0400 FR 104008 3
71 Moo5otid: 120-965 b RS0 odb2 0061 0.052  w0BE 0255 0070 0.05F  BORT 0023 0009 023 005 0018 0021 020 baOdE 0018 D60 0044 0021 00 2OW0 03 wA 00T o3 OAF1 GME RAZE 09D 09T 0ES 00T 0081 0073 0045 h0B1 DB 0040 250000 830 HLO00 15300 44900 347000 2500 5
72 Mansoteas 121-555 T mem 0OTT 0NSe 0047 w074 023 Geel  oedz o0zk 0030 00 0015 0054 0092 0024 008 ool 001 003 0037 G0E 000E 450 0431 0043 0043 00 009 00§ 00w 0073 0034 0.0% 0047 0074 DORE 0033 Mz 0063 0040 0000  SETeN  MZ00  TLA00 2400 24z S20m :




~ Acylcarnitines

"= Results

Heatmap Amino acids

« Time-related 2 At R L e
changes of we ~ 25 _==. 1 - Biogenic amines
glycerophospholipids
and sphingolipids

o
s
s
e
e
jiess
s
e
rs
s
et
jorts
joots
P

PR S S TR TR £
REE T

* Clustering by

acylcarnitines = © Glycero-

phospholipids

 Heterogenous
pattern of amino acids

and biogenic amines
Sphingolipids




Scores plot

— o » d-42
Results ® d-10
e d+3
e d+21
Principal component analysis (PCA) <1 d+100

* Unsupervised method aiming to find
the directions that best explain the ° 7]
variance in a data set

« Scores are weighted averages
of the original variables # 5

PC 2 (17.4%)

» Continuous pattern shift from d-42
to d+100 ¥

* More variation at d-42 and d+100
(scores scattered over a larger % 1
area) PC 1 (33%)
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Results

Variable importance in projection
(VIP) scores

* Which metabolites contribute the
most to the separation between
days?

« Mainly phospholipids

PC aa C342 PC aa C362
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Top 15 metabolites
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Metabolomics
Data-driven
Exploratory
Hypothesis-
generating

Classical

biology

Glycerophospholipids:

» Decrease around calving associated with plasma lipoprotein trafficking? ...membrane

function? ...inflammation? ...insulin resistance? ...oxidative metabolism?
(Gault et al. 2010, Yea et al. 2009, Ha et al. 2012, Imhasly et al. 2015)

Acylcarnitines:

 Inter-individual variation associated with mitochondrial transport? ...fatty acid
oxidation? (Adams et al. 2009, Huber et al. 2016)
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