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What i1s Metabolomics?

Metabolomics is the systematic study of the
small molecular metabolites in a cell, tissue,
biofluid, or cell culture media that are the
tangible result of cellular processes or
responses to an environmental stress. The
metabolome is the total complement of
metabolites present in a biological sample
under given genetic, nutritional or
environmental conditions. Metabolomics
technologies yield many insights into basic
biological research in areas such as systems
biology and metabolic modelling,
pharmaceutical research, nutrition and
toxicology.

Applications of metabolomics are found within
the pharmaceutical, healthcare, and
agricultural industries, among others. There
are two main approaches used in
metabolomic studies: untargeted (global) and
targeted (specific).

Nuclear magnetic resonance (NMR) and
mass spectrometry (MS) are two of the most
commonly used analytical methods in
metabolomic studies. Careful planning and
design of experiments is of paramount
rMmpevtameeitn metabolomic studies.

Ultra-high resolution mass spectrometry in Metabolomics: A Summary

Rev Esp Cardiol. 2013:66:657




MRMS - Breakthrough Innovations o)
Not your father’s FT-ICR MS [ S

Magnetic Resonance Mass Spectrometry

e Fourier transform ion cyclotron resonance mass spectrometry FT-ICR MS
is @ technique invented in 1973.

e Commercially marketed as FTMS by Bruker starting in the mid 80s.
e Introduction of solariX in 2009.

e The ParaCell™ was introduced in 2013 with solariX XR and several
generations later, the modern FT-ICR MS was nothing like the ones from
40 years ago.

o Introduction of solariX 2xR in 2016 with quadrupolar detection.

e Introduction of scimaX in 2018 with Maxwell magnet technology.

e Today MRMS defines the next generation of FTMS instrumentation.




sCima

Versatility, performance and accuracy S
all in one platform BRUKER

(<O

scimaX delivers unmatched versatility and unparalleled performance to provide answers with
confidence for your most challenging applications

» Molecular imaging of tissues

» In-depth analysis of petroleum products

» |n-depth analysis of complex environmental samples

» Comprehensive metabolomics and other life science studies
» Intact protein analysis

» Glycan analysis




Versatility, performance and accuracy S

all in one platform BE%R
. : N . .
. B High field magnet » Extremely high mass resolution
ParaCell without the need of (access to isotopic fine structure)
_ resolution » Ultimate mass accuracy for
confident results
(ppb range)
» Continuous Accumulation of
Selected Ions (CASI) for enhanced
sensitivity and enhanced dynamic
» 2w detection enabling doubled
acquisition speed
/Front-end quadrupole ESI/MALDI\
CASI for enhanced dual ion
sensitivity source:
smartbeam
IT MALDI

\ laser /




MS-based OMICs solutions

QTOF technology
« QTOF: workhorse

for routine
/ metabolomics

projects

TIMS technology

» Advancing research by
4D-Lipidomcis and 4D-
Metabolomics

MRMS solutions

* skip time-consuming
https://fornacelab.georgetown.edu/Metabolomics
(Lab of Prof. A. J. Fornace Jr., U. Georgetown, Ch romatog ra phy
Washington D.C.)
» complementary MALDI data
* Pinpoint formulae with
isotopic fine structures

A novel method, FIA-MRMS provides high sample

\ / throughput for complex samples (e.g. urine, plasma,
tissue extracts, fecal extracts) in phenomics

research with ~250 samples/day.
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MRMS metabolomics workflow (<)
( ><)
\

-~

Hardware + Software + Content

HMDB Metabolite Library

MetaboBASE Personal Library

MetaboBASE Plant Library

\_ /

scimaX MetaboScape + TASQ
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MRMS Technical innovations

Evolution of innovation enables routine
access to Isotopic Fine Structure (IFS)

analysis
scimaX
(7T, 2018)
solariX 2xR
(7T, 2016)
- ,counting” heteroatoms reveals the molecules
content
solariX XR (2013)
solariX
(2009)
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FIA-MRMS provides Isotopic Fine Structure

eXtreme Resolution enables confident results

Example:

Example: A+1 peak of C,,H,sN;O:S;
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MetaboScape

iy Projects

Groups

Jﬂ. MetaboScape - demo@localhost - FIA-MRMS Urine ICL/FIA pos/neg merged

% Overview

Statistics

Annotation

Pathway Mapping

Processing

Export

Save

v, s O8RS R T 0@ shdxdn
T Sample Tree | 3§ Processing View W BC Review MS/MS Spectrum = = B ||*w Bucket Statistics |# & Box Plot |8 Bucket Correlati.. MS/MS Bucket... 4% Chromatograms 4% Mobilograms Mass Calibration = B Legend
Sample Name | T  SampleVel.  Mass Cali.. Chrom. Al... #Buckets (#... Incl... Sample ﬂ 8 Uridine Sample
1 4Urine_1A pos 1.0 1A - X077 BoX p I ot Of g rou pS O 1
2 Urine_14__... 3705 (0) ] o4
3 Ur?ne_hf'._... Sa m p I e t% I e;zﬁ (0) 2.5 - : & : Z : Q 3
4 Urnine_14 .. 07 (0] W 1 O a
5 Urine_1A_.. 3700 (0) £ 20+ »
6 Urine_TA_.. 0.00000 3672 (0) 2 5]
7 Urine_1A_... 0.00000 3675 (0) -
8 Urine_TA_.. 0.00000 3640 (0) 10 -
9 Urine_1A_... 0.D0000 3682 (0] il
10 Urine_1A_.. 0.00000 3672 (0) %]
11 Urine_1A_... 000000 | 3667 (0) .
12 llrine 14 L LR ARGR M ¥ ¥ & I | | I I I I I I | I I I I I I I I I I I I | | I
=% Bucket Table 28] E| ﬂ 5 =~ =0
¥ | <filter rules= m/z rmeas. ~ + :?
M rmeas. m/z meas. lons Marme Malecular For... &nnotations * Annotation Source Flags l.. mSigma IFS Am/z[mDa] Am/z[ppm] mm_w_m v Unine_14_ 12 01... Urnine_14__ 12 01... Unine_ 14 12 071... Unne_1A_ 12 01... Unine_1A_17_01 H ~
1 | 20814739 22015466 *°|=® L-isoleucyl-L-..  CyiHzgM203 HMDB_ Metabolites_Urine 123 0.01 -0.042 ] ] ] ] ] L]
2 113.05891 13604814 * "3 Creatinine CaH7N30 (AL TSF] HM[Fneaat 3 ure /l Ou @ket taxb I  oow7 ] ] ] ] ] ]
3 14300462 18205779 *"|*°®  Proline betaine  C7H;3NO: HMDB_Metabolites_Urine 0.7 0.001 0.005 ] ] ] ] ] ]
4 18006336 21503276 *.|a" D-Glucose CeH120s HMDB_Metabolites_Urine | 26.0 -0.025 -0.118 ] ] L] ] ] L]
5 | 18207902  205.06824 **|% Galactitol CsH140s HMDB_Metabolites_Urine 4.1 -0.021 -0.102 L] L] [ ] [ ] ] ]
6 | 20311575 20412304 *°|=3""  L-Acetylcamniti.. = CgHi7NOy (AL [5F] HMDB_Metabolites_Urine | 3.1 0.001 0.007 [ ] [ ] [ ] [ ] [ ] [ ]
7 | 15902953  198.05271 *™|8""  2-Methylbutyr.. CyHNO3 HMDE_Metabolites_Urine 5.9 0.010 0.051 ] 1 ] ] ] 1
8 | 30122530 30223255 *°|" 2,6 Dimethylhe... CqgHaNOy HMDB_Metabolites_Urine 7.3 -0.036 -0.119
(9 | 24406954 | 24306220 B vridine | CoHizN:z0g (AL [5F) HMDB_Metabolites Urine | * | ® |  1538] | 0.020 0.082 ]
10 157.07387 15606660 *a|"™®  3-Methylcroto.. CiHyiNOs HMDB_Metabolites_Urine | o -0.021 0132 | ]
11 18412116 207.11038  * === N-(3-acetamid... CgH1gN202 HMDB_Metabolites_Urine 8.5 -0.014 -0.068 [ ] [ ] ] [ ] [ ] [ ]
12 16406242  203.03163 * " L-Fucose CeH120s HMDB_Metabolites_Urine 1.7 0.004 0.020 ] [ ] [ ] [ ] [ ] [ ]
13 16110519 16211246 *2[*===  L-Carnitine C7H1sNO3 (AL [5F] HMDB_Metabolites_Urine 5.3 -0.010 -0.062 ] ] ] ] ] []
14 34271621 381.07938 * |9, Melibiose C12Hz2011 HMDB_Metabolites_Urine | 43 0.021 0.056 [] [] [] [] [] []
15 | 28111242 282.11969 *°|® 1-Methyladen... ~ CyiH1sNs0y HMDB_Metabolites_Urine 10.2 0.013 0.048 [ ] [ ] [ ] [ ] [ ] [ ]
16 23174704 23215431 FO[*™""  Butyrylcamitine = Cq:H2;NO; HMDB_Metabolites_Urine 43 -0.026 -0.110 [] [] [] ] [] []
17 | 137.04768 17601084 *=|°= Trigenelline C7HINO; (AL [SF] HMDB_Metabolites_Urine 4.7 0.007 0.039 [] [] [] ] ] []
18 24014739 241.15468 9 |== Pirbuterol C12HzoNz03 HMDB_Metabolites_Urine 5.4 0.013 0.054 ] ] ] ] ] ]
19 19113087 19213829 * O Phendimetrazine ~ CyzH:7NO HMDB_Metabolites_Urine 47 -0.004 -0.020 [] [] [] [] [] []
20 | 28519401  286.20129 *°|= 2-Octenoylcar.. = CisHzrNOs HMDE_Metabolites_Urine 17.0 0.006 0.022 [ [ [ [] [] [
21 | 14107898 180.04215 *®|° Ethoswdmide  C7HiiNO: (AL [5F) HMDB_Metabolites_Urine 129.4 0.012 0.067
22 30019400  310.20128 *°[****  Nadolol C17Hz7NOs HMDE_Metabolites_Urine 8.9 -0.008 -0.024 ] ] [ [ [ [
23 22312082 24611004 **[2°*  Cerulenin C1zH17NO3 HMDB_Metabolites_Urine 5.1 -0.024 -0.098 ] ] ] ] ] ]
24 | 20214297 20315025 *°|**=*  Asymmetric di.. CgHzNsO2 HMDB_Metabolites_Urine 8.4 0.001 0.003 [] [] [ [] [] []
25 | 22108993 24407917 **|® N-Acetyl-D-gl..  CgHisNOs (L [SF] HMDB_Metabolites_Urine 5.7 0.009 0.035 [] [] [ [] [] []
26 15206846  191.03162 **=|® Ribitol CeH120s HMDB_Metabolites_Urine 45 -0.012 -0.063 ] ] ] ] ] ]
27 25917835 260.18565 9= L-Hexanoylcar...  Ci3HzsNOy (AL [5F] HMDB_Metabolites_Urine w0 0.012 0.047 | | | | | | .
< >
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FIA-MRMS solution o)
Can MRMS support the ID of unknowns in Phenomics research by BRUKER
generating uniqgue molecular formulae? (<

LC-QTOF-MS (~25 min turnover time) FIA-MRMS (single spectrum)

tens, (~2.5 min turnover time)
| Base Peak Chromatogram A human Plasma extract analyzed

| LC-QTOF-MS/MS by
<- LC-QTOF-MS/MS (impact Il)

. [\ [\ and FIA-MRMS (solariX XR 7T)
| ->

. _dul i L,JL\_IIL._.F__IWW L.J1 ’w l“ﬁ n\*m__.(JuJ_JLm

6 10 | /14-/\ lﬁ\ Time [mln]
Intens. +M5, 15,74-15,84min #6493-6533| »
_ 496,3392
1.5 -
: medium abundance: e T hep |
L0- m/z 496.3392 C22,P 1
: Mote: for m < 2000 the elements C, H, N, and O are considered implicity.
_ 1+ Adducts, pos.  M+H o Collect adducts
497.3426
0.51 Adducts, neg. -
_ 1+ : .
_ e Measured mfz  496.3392 Tolerance: 2 ppm - Charge: 1
D.ﬂ'—v—|—v—|—v—|—v—|—v—|-|—|-'—|—v—|—|—|—v—|—|—|—v— —_
490 492 494 495 493 500 502 504 506 o8 my | Meas.mfz  # IonFormula mfz err [ppm] err [mDa] mSigma #mSigma Score rdb e Conf
..... 4963392 1CoefsaP3 4983385 =~ 14 0 07 78 1 8358 5.0 even
495,3392 2 CzaHsiNO7F 405, 3398 1.1 0.5 22.9 2 100,00 1.0 even
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FIA-MRMS single spectra analysis
Zoom-in reveals data richness

Intens, +M

<

x10%

| = m/z 496.33982
5 e 203.05261 Z .
2.0+
1.5

1+
518.32174
1+
301. 14102
1.0
1+
383.11605 .
804,55158
0.5-
1+
| 1+ 542,32161 11
263.08496 1+ 832.58264
| 409, 16224
1+
| 659, 28725
UID—*HMM MML&MLWM
- ' N ' ' e ' ' a0 ' ' " soo ' ' " s00 ' ' o ' 800 ' ' N ' 'm,r;
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FIA-MRMS single spectra analysis (<)
Example: target mass 496.3392 m/z ( D<)

496 — 499 m/z

Inie;ﬂsé- HME
1+
2k 203.05261
In this 1 mass unit Lower formula: P, | Generate |
range 7 mass peaks doper formua: e |
' C 17N, P 1n
are deteCted ) Mote: for m < 2000 the elements C, H, M, and O are considered implicitly.
E'D_ Adducts, pos.  M4H - Collect adducts
.ﬁ.ddu::tsrneg. M-H -
Measured mfz  496.33932 Tolerance: 0.3 ppm - Charge: 1 =
1 .
1.5 I Meas. mfz  # Ion Formula Score mf{ err [ppm] eanerr [ppm] mSigma rdb e Conf N-Rule
] 496,33982 1 CzaHsaNOZP 100,00 496,339 -0,10 -0.03 6.6 1.0 even ok
1+
o 918.32174
S01.14102
1.0
< 1 m/z >
eXtreme Resolution enables
1+ "
38311605 confident results
0.51
1+
1+ 242.32161 14+ . . .
263.05450 ookt ) 632.5526% Confidence in annotation by very
_ﬁ o 2572 high mass accuracy
o b .
;o0 30 4 s €@ O 8O 80  mf
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FIA-MRMS single spectra analysis

BRUKER
Example: target mass 496.3392 m/z , | o (L)
Intens. ® Plasma pos 25 25 01 5356 RP.d:+Ms| Intens. ® Plasma_pos_25 25 01 5356 RP.d:+MS
Resolving Power x100 W CoaHs:NO,P, 496.33977 | x106_ W Cp4Hs:NO,P, 496.33977
497.34314 498.34645
@ 496.33982 m/z 8- | 130 1.0~ 130
496.33982 7 1 i 2
0.8 -
575.000 6-
' 0.6 - r\
eXtreme Resolution enables 4- ' 180, |
confident results | ‘ A Q
| 5 |
] ] - | 0.27 \
Isotopic Fine Structure 1 N, | 2H,
information a”OWS O#Fiﬁﬁgﬂ . \ﬁ—f¥=é=% 0.0 L— /\ A /\Jg -i-- 1
- 497.335 497.340 497.345 m/z 498.340 498.350 m/'z
elemental formula to be 5 e '
READ directly from | g/.lfnaj;;g ;
extreme resolution mass |
spectra.
mSig ma value: 496.68713 496.83984 |
Expresses the matching of o
measured and theoretical i e o
isotopic pattern in a | 27,0001 e
numerlcal Value _ the IOwer DID—-I | | owes | | 2 | Measured mfz  496,33932 Tolerance: 0.3 ppm - Charge: 1 =
Value the better the flt Meas. mfz # Ion Formula Score mfz err [ppm] Mean err [ppm] mSEma db e Conf M-Rule
| -1 . 496.33982 1 C24Hs5iNO7F 100,00 496.33977 0,10 0.0 6.6 J0 even ok
cale
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FIA-MRMS high-throughput solution Co5<)
Access compounds not readily detectable by LC-MS analysis: [ S

Intens. - Plasma_pos_25_25_01_5356.d: +Ms e [ike C;,H,,ONa = hexose sugars in plasma extract
x109 - 1+
25 | 203.05260
_ CcH,,OcNa |
_ \ 06031;p6m e Hexose sugars are not well retained on revered
2.0 - "

— - I
1.4 mio. Res. phase LC-MS and therefore typically not detected!

(measured on 7T 2xR with

15 - AMP) A 4
: 1+ e Glucose a hexose sugar H.;;./\f"""f 0
] 1+ 518.32166
10 - 301.14100
: 1+ N
383.11601 1+ ‘
- 804.55134 =
0.5 - HO
| 1+ l
: 659.28712
0.0 MWWMWMWWWMWWJ bbbl ' sLss—— e Glucose is the typical biomarker in diabetes
200 300 400 500 600 700 800 900 1000 m/z

— Plasma_pos 25 25 01 5356.d: +MS
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MetaboScape
Powerful data extraction by T-ReX 2D

Automatic declustering & deisotoping Simplifies the data for statistical analysis

% Bucket Table 5] 0O - -
search/Filter |Name -
iz meas. A’z [mDal [ons bdalecular Far., Annotation: =  AQ Marme Amfz [ppm]  miigma M Frieas, Blank_pos_10_10... Blank_pos_10_10.. Blank_pos_10_10... Blank_pos_11_11... Blank_pos_11 11... Blank_pos_11 11... Plasma_pos_25_... Plasmma_pos_26_.

............ CaHiols  |[ALISE] D-Glucose | 0,000 F: B0.06340 5185533 2370197 3193953 5557643 3251701 3508119 2495003303 3682619136

2 30L14107 0,012 tu|m C1gH2204 ff]  Alpha-CEHC 12.9 278,15183 665537344 491751744 316255136 491305536 416311393 261715640 1022690560 16022502410

3 | 51832167 0,023 tu|o CoqHeaMCgP Fi]  LysoPCil6n) 0,044 15.7 495,332 45 —= ey

4 54237152 0,120 +ua CogHegMO-P  (CDED LTl LysoPCgza. 0221 - 519,33241 (M} 0.00min : 180.06340m/z = ==

5 546,35304 0,101 te|o CosHeaM 0P m LysoP CrL8:0) 0,185 ereid

6 30322943 0,007 tu|s C1gHz05 g1l Linaleic acid 0,022 . TH _

T 54433730 0,101 tu|m CapHsaMO7P 1] LysoPC{l8:109T)) 0,185 8.8 52134817 T~ — Ad d U CtS Ch a r e States

5 30524514 0,038 +u|um CigHuO.  ([EBED CH Oleic acid 0,173 2.6 282.25595 33— M pale ’ g

q 279,22044 -0.013 - C1eHz02 HH Palmitic acid -0,048 16.5 25624024 - :\ i . . . .

10 253.08359 0,055 = |na C1aH1403 L] Maproxen 0,218 18.4 230.09432 _| |SOtOp I C pea kS (l n C I FS y If

11 227.07908 0,025 +u|um C11H1oMa0s g1l L-Tryptophan 0,108 10.5 20408987 25 ] . =

12 327.22954 0,022 *u|um CoHzz0:  [EMED 3.0  Arachidonicacid  -0.067 55,1 304,24009 = I bI ) t t I Iy

13 | 168.05838 0016 +u|um CoH1aMz03 g1l L-Glutamine 0,094 5,5 146.06916 2l aval a e a re a u O m a ICa

14 140.06795 0,032 +u|um CeH1 MO2 | Eetaine 0,230 6.3 117.07588 = b . d f d tf t d

15 15408389 0,030 +u|um CgH1sM 0o 41 L-Isoleucine 0,196 4.5 13109466 | Com Ine Or I en I ICa |On an

16 307.26081 0061 +u|um CigHx0:  ([CBED H Stearic acid 0,199 10.6 26427156 1.0 . . .

17 3241200 0,110 +u|n C17H1sMOg [f]  Oxymorphone = 0338 25 30113143 9 Stat|St|Ca| anaIyS|S

1% 230.11513 -0.011 tu|o CizH17MO2 HH Ciclopirax -0.046 5.0 20712501 B [M+2Ma-H]+

19 209,16181 0,043 t=|m C17Hz03 HH Cyclandelate 0,145 8.2 276.17259 0.0 ] | | . _ _ e

0 30121382 0.031 tu|em CigHx0z [EBE Z1]  Alpha-lingleni.. 0,104 15.3 278.22458 s o 205 10 s 220 2 e

21 24400442 0,018 tu|m CioH1sNO:  (ENER M Metaxalone 0,075 .2 22110518

22 | 35302527 0.026 *u|um C1gH1305P 52 F. Malathion 0.074 64,0 330.03605

23 | 277.21382 0,028 tus C1gHmn02 g1 Palmitoleic acid 0,103 5.6 254,22456 [ [+ Ma]+ | [M+2Ma-H]+

24 15108351 0,006 tu CaH1403 g1l trans-4-Hydra.. 0,031 8.7 158,09429

5 19101758 0.022 tu CoHaMaO:  (CBED m Uric acid 0.114 9.3 168.02835 SalRle REEEs, Ol s i niSi0l

26 | 135.05250 0.010 +u|am CeHaMNOs i L Proline 0,060 g 11506933 . Blank_pos_11_11_01_5463_RP 203.04670 235549 0.0003121714 650433 —

7 T 70009950 0002 vapm ——— ZT]  Glutethimide 0009 o 711028 . Blank_pos_11_ 11 01 5470_RP 203.05261 3251701 0.0003121836 650414 |

_ | . Blank_pos_11 11 01 5511 RF 203.05261 3508119 0.0003121895 §50415 &

0 | 03.12546 0.000 il CliFshzb 41] Pilocarpine 0.000 18.3 208.12116 . Plasrna_pos_25_25_01_5356_RP 203.04737 562368 0.0003121734 650431

25 3l 0002 z0" CzHzO: [EBED ] Docosahexaen..  -0.007 121.2 328.24022 . Plasma_pos_26_36_01_5371_RP 203.04674 526532 0.0003121715 650433

30 | 293.24515 0.039 i C17H402 Fi] | Heptadecanai.. 0.131 10.1 210.25530 a4 Plasma_pns_26_26_01_5378_RP 203,05017 1561661 0.0003121821 50422

31 24507344 0.027 =27 C1zH1404 [f]  Monaisobutyl .. 0.110 .0 22208923 203.05105 9663857 00003121848 650419

32 21L.09408 0.010 tuw CaH104 g1l Azelaic acid 0.046 29.3 168,10485 203.05161 26375330 0.0003121865 650418

33| 22510977 0,032 +u|um CigH1e0s  [EDED H Sebacic acid 0,140 13.4 202.12054 203.05261 3546136320 0.0003121896 650414

34 71412025 0,021 tu|s CpzH1aMO [ ]  Phendimetrazine 0,099 oo 191,13102 204.05504 1878575 0.0005121371 630407

3/ 17204028 0.002 +u|um CeH11NOS .1 L-Methionine 0.010 158.9 149,05106 2l Ll LE S Enl Ll

36| 325.21384 0,003 tu|m ConHanOz 4 || | Eicosapentaen..  -0.010 ca 302,22 446 £04.03336 194135664 0,00031526845 1047216

T e 0L SE | Cwes T ml Bblesie | 0F) | | ameen w7 ozt s |

3 37127634 0,052 tu|m C1aHs0> Fi]  Pristanic acid -0.162 23.3 298,24716 T G e S

39 253.14103 -0,014 tu|m CioHz0s  (EHED ] Dodecanedioic..  -0.054 50 230.15181 p T ' b

40 31212064 0,015 tu|m CigH1aMOs  ([ENED [i]  Benzoylecqon.. 0,048 17.9 269.13144
Bl mr [ N

]

" Here, 3963 reproducibly extracted buckets were deisotoped and declustered from the
FIA-MRMS data of the plasma extract by T-ReX 2D.

The "MRMS aXelerate workflow" - M. Witt, Bruker Daltonics GmbH & Co. KG, Bremen, Germany




MetaboScape - Automatic Annotation

=Ty 8| Target list derived from Human

zearchyFilter [
'z meas. Az [mba] lans Maolecular For., Annotations = A Marne Amiz [ppm]  mSigma M rreas. Blank_pos_10_10.., Blank_pos_10_10... Elank_pos_10_10.., Blank_pos_11_11... Blank_pos_11 11.., Blank_pos_11 11.. Plasma_pos_25) M eta b O | O e D a ta Ba Se H M D B
pp g I I l
0.000 : D-Glucaose 0,000 5.8 180.06340 5185533 2370147 3193942 5557693 3251701 3508119 2495003342
2 301,14102 -1,012 *eo C1gHz0q HH Alpha-CEHC -0,039 12.4 27815183 | [ - _ — 140
T 51837167 0,023 +u|m CaHegNO-P  [(ERED i LysoPC(l60) 0.044 15.7 405,332 48 Bl e = |- |,
4 54232152 -0.120 tam CosHepM 0P LysaPC18:2(0.., -0.221 14.0 519.33241 Manage Analyte List 1li]
¥ g yt
5 546,35304 0,101 te|o CasHsaM 7P LysoP C{18:0) 0,185 2.7 523.36370 oo - - - Al i
¥ Edit or import Analyte List and optionally connect to Spectral Library.
i 303.22943 -0,007 tam CigHz0:  [ENED 41 Linoleic acid 0,022 9.1 280.24024 i
7 544,33739 0.101 +u|o CogHeaM 0P 1] LysoPC18:1(a7) 0.185 8.8 52134817 ) 0
0 I05.24514 1.038 +m|uo CrgHza 02 mE ﬁ Clleic acid 0123 1.6 702.75505 @ Select Analyte List: | HMDE_plasma_from web_4545_MpHp_MmHim f] I ;!‘. Export | | m'm Delete | in
0 279,22044 -0,013 bl CrsHz 0 Palmitic acid 01,043 16.5 256.24024 i _ f
[ Impoart frarm file: Irmport | IEl Get Template |
10 253.08359 0,055 +m|=m C1aH1403 Maproxen 0,218 18.4 230.09432 4
p
11 227.07908 0,025 +u|um CpiHizNz0z  [EMED 1] L-Tryptophan -0,109 10.8 204.08987 Rl s e s from MS/MS lib — ||*’3‘ : | 2
UTormartica asx31gn =na B EATAe: TO Campounds Tram arary u] -Export-Lipl 5T M3 il el
12 32702954 -0.022 +u|u ConHiz02 4. Aachidonicacid | -0.067 55.0 304,24008 A i 4 Er— B d 0
13 169.05818 0.016 o H] CeHigNz0z  [EMES E‘ L-Glutamine 0.094 5.3 146.06916 # Marne Malecular Farmula Meutral Ma... RT [min] Library Compound - 4
14 | 14006795 |  0.032 il CsH1INO2 | Betaine 0.230 6.3 117.07888 4521 N-Desalkyl flurazeparn C1eH10CIFNZ0 28804657 0.00 8
15 15408389 0.030 el CeHaMO2 g1  L-Isoleucine 0.196 4.8 13109466 4528 N-Mononitrosopiperazine CeH1ghz0 114.07931 0.00 2
16 307.26081 0.061 S CigHw0z  [ENES HH Stearic acid 0,193 10.6 284.27156 4529 M-Mitroso-3-hydrosypyrrolidine CaHgMz 02 116.05858 0.00 z
17 32412070 0.110 s Cr7H1sMOg L]  Oxymorphone 0.338 22.5 30113143 4530 M-Triflunroacetyladriarmycin CaaHasFaN D12 639,15636 0.00 K
18 4a0,115313 -0.011 il b CizHipMO:  (ENED HH Ciclopirox -0.044 5.0 207.12591 4531 M,M-Didemethyl arphenadrine C1sH1aMO 241, 14666 0.00 I
19 200,16181 0,043 +u|mm C17Hzq03 HH Cyclandelate 0,145 2.2 27617250 4532 MM, O-Didesmethylvenlafaxine CrrHzMO2 277.20418 0,00 f
200 30121382 0.031 o |um C1gHan0z 41 Alpha-Linoleni.. 0.104 15.3 278.22459 4533 M,0-Didesmethylvenlafaxine glucur  CapHnMNOg 425.20407 0,00 i
21 24400442 0.018 te|o CizH1sMO: ([ERED HH Metaxalone 0,075 5.2 22110518 4534 MI-Monodes-methylnizatidine C11H1sMs025; 317.00802 0,00 I
27 35302527 0,026 + = |um C1oH1a06P 52 ] halathion 0.074 64,0 330.03605 4335 nor-Levomethadyl acetate CazHzMOz 330.41083 0.00 4
23 277.21382 0.028 2| CigHx0-  (EBED 41 Palmitaleic acid 0.103 3.6 254,22 456 4336 Morfluoxetine glucuronide CozHzaF 3N Og 437.14540 0.00 6
74 181.08351 -0.006 i n |l CSHH-DB E @l traﬂﬁ-“--H}"er... -0.031 8.7 158.09429 453? D-DESmEth}-’I'-.-'EﬂIE'FE.’:{IﬂE glu:urn:unld CEDHENDE; 411.18932 D.[”] 4
75 191,01758 0,023 +m |I C5H4N4D3 E El Uric acid 0,114 q.3 168.02835 4538 p'ChlﬂrDhEﬂIEI"IESL:I"FEII"IEI"I’III.'-'E CﬁHﬁClNDES 190,98078 0.00 2
26 138.05250 0,010 +u|u CeHeMNO> (DD i L-Praline 0,068 .8 115.06333 #933 p-Hydroxyl-ethotain C11H1zMN203 220.08473 0.00 B
27 240,09950 0,002 tum C13H1sM 02 1] Glutethimide 0,009 475 217.11028 j:ﬂ E;Hf"dlmwr_‘”rd'??m | E“E“E'EE}DE igi;gi; EEE b
t -IM- tt . .
28 20912846 0,000 +als CuHighz0z  ([EWED 1] Pilocarpine 0,000 18.3 208.12116 T F‘f;?’ “{: " E,';' | 'Suprc,'gf" e CﬂHmNrO + B 00
20 35122044 0,002 tu|m ConHa0n D By 177.2 378,240 YrIEInE Timaxiee giururaniee 1Tt ' | =
L
— _ - 4543 Trandolapril-d5 Diketopiperazine CoaHzeMz04 412.23621 0.00 -
3 293.24515 0,034 bl C17H02 [f]  Heptadecanai.. 0.131 10.1 27025540 T T e oo . - | [}4
31 245.07344 0.027 * = |=e CizH1a0y  [EWED i  Monoisobuby ... 0,110 2.0 222.08923 < LI b z
32 211.00409 0,010 bl CaHisla H Aizelaic acid 0,046 20,3 122.10485 :
Type to filter, Delete selected Analy - - -
33 23510077 0,032 +u|um CioHis0s (CBED BT] | Sebacic acid 0,140 13.4 20212054 A nn O ta tlon Qua/l ty Scorlng
34 21412025 0021 *e|o C1zH17MNO [ ]  Phendimetrazine 0,099 co 191,13102
3B 17204028 0,002 +u|uo CoHnNG:S  ([CEES 4.1  L-Methionine 0,010 1589 149.05106 <Back || Mest> illilEid | Cancel 2 1 - -
I 325.21384 -0,003 il CoHxC:  [ENED | Eicosapentaen... -0,010 o0 302.22446 t m tl n n t tl n
p
37 185.04205 0.004 5op CeHiOs  (ENED 4 | 2-Hydrosyadip.. 0.024 60 162.05242 5187140 4732815 2736407 0 I 3704880 0 i i
T oF :
05 69750055 | 0,143 i CarHs02 = 5 | | CE@03(ZIiZ. | 0.2 = srden] 196 within 0.2 ppm mass accuracy
|
227 21809186 0,053 i C ; :
. . M 1azH1gC IO | i Hydroxebupro,., 0,191 185,43 .
220 193, 0544910 0,004 a C ; g | ' '
. -1l - gH1zM=0= al . Citrull 241.1 175,095
Mass accuracy
+ m
220 140.90356 -0.066 : ! Chloroform -0.4649 £ 117.914 - -
Isotopic pattern quality
+ m ] I .
231 229.0314910 0,023 - i 2-bethylcitric .., 0,1.4 194.6 206,042
+ m ] -
115 : CoH7MO 35 i Taurine 0,10 £ 1.25.014
H
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MetaboScape - Automatic Annotation

24310
2451
2457
2453
2434
2455
2456
2457
2453
2439
2441
2461
2462
2463
2464
2465
2466
2467
2465
24649
2471
2471
2472
2473
2474
2475
2476
2477
24735
24749
243810
2481
2454
2483
2484
2485
2450
2457
24835
2439

=== Bucket Table

M Z Freas,

954,4455
92572454
378.20921

1130.40994

23151114
44741727
697.63219
869.69911
836.02576
168,49608
836,54354
801.69422
b 7.95641
440,87823
Bad4,57456
911.11530
63350629
182.95951
306,07 445
87457090
32701737
B72.61837
912.55360
345,15206
65750649
fa6,93227
321.04563
643,44673
q00.46.213
649,60430
97250865
303.14144
fo,s094d
316,1130%
21502654
261.01123
328,99569
318.96953
21795629
320,96692

Az [mDa]
0.013

-0.055
0.072
-0.002
-0.108
-0.011
-0.2148
0.028
0.005
0.057
-0.068
-0.078
-0.007
0,149
-0.004
-0.001
-0.014
-0.075
0.141
-0.012
-0.114
0.008
0.009
0.075
0.082
0.007
0.012
-0.045
-0.067
0.107
-0.016
0.047
0.19:
-0.030

I+{1+{1+ |1+ 1+'01+ 1+ 1+ 1+|1+|1+|1F+|1+]1+]1+|1F|1F+|1+|1+]1+|1+|1+ |1+ |1+]1+][1+ 1+ 1+|1+]1F+]1+]1+1+|1F+|1F+[1+]1+]1+|1+|1+

Malecular For..,
C soHg1 Mals
CaHimeMz0gs
C1aHz0g
CarHMz0s
C34Hgs02
CogHos0z
CaaHasMs0a 5
CarHagMNz 0oz
CoaHe MOg3)2
CagHralz07P 5
Ca1HegMOgks
CazHimeMz0ze3
CoaH1INO1 3352
C1zHioMzs7
C asHeaM 3065
CasHzaMa05P2
C by
CeHgMgO5
CaHyzM7023
CacHgzMeOsP2
CorHallzclzns
CasHz1M11010P2
C14H2505
CoaHzaMNalsiz
CozHizMNa012P 53
CgHychz0zF
CogHggMy20%
CagHrN30752
CzaHgzMo0k
CagHysMalaP iz
C1zHza07
CaaHzaMgOsP

I

hnotations

B[S E S E e R E ) E R E ) E A E ) E

ity
4 |
a4

=l

|

Marme
0.013

-0.0549
0,159
-0.002
-0.204
-0.023
-0.312
0,033
0.005
0,074
-0.0749
-0.097
-0.010
0,338
-0.005
-0.001
-0.025
-0.196
0,396
-0.014
-0.361
0,009
0.009
0,418
0,125
0,010
0.037
-0.070
-0.074
0,165
-0.017
0.154
0,474

Az [pprm]

Frsigrma

0

4 8 B 2 & B B 2 & B

=
—
=

& 8 & B M E E 2 8 B E 2 8 B E E B E E B B

kA rreas.
931.459310

90273562
356,21999
110742072
al8,52194
424,42505
67464296
ad6,70989
H33.03654
T46,50686
H33,05432
870500
6d4,96719
417.88901
a6 1.58564
ae8,12908
610,51707
359.97029
2a3,08526
831.58168
30402515
249,62915
ae9.26433
32216254
63451727
fi63,94305
298.05641
62243750
ar7.47291
f26,61508
949,51943
280,15224
67701620

j-l Annotate with SmartFarmula

Annotate with SmartFormula

0

Configqure SrmartFormula to annotate the Bucket Table,

Tolerances and Scoring

M arrown Wi de Init

iz h.2

05 Y |ppm v

mSigma: 50 200 [T]

Composition

CHMOPS

Elerments:

Loweer formula: || Estimate carbon number

Upper farmula: 1 Auta upper forrmula
C0-co, HO-ca, B 0-oa, O 0-c0, P 0-00, 5 0-0a
Mote: for m < 2000 the elerments C, H, M, and O are considered implicithy,

Elernent Ratios

V| &pply element ratio filters Elerment ratio presets: | Camman | | Extended | | Extrerne |

HAC 0.2 - 31 PAC 0.0 - 0.3 FAC 0.0 - 15
MAC 00 - 13 A2 0.0 - 034 cliic 0 - 08
ofc 00 - 1.2 =C 0.0 - N.a Br/C 0.0 - 0s8
a0 - 05
Filters

Electron configuration: |Euen (enior and Lewis) -

[F] Avmmle lanrictic alarmant Fanet nrnhahilit}.‘ check,

Molecular formulae automatically generated for
2,483 out of 3,963 reproducibly extracted buckets suesony

19496706
297.97771

e Bucket Table

(0] o | | Cancel
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MetaboScape - Automatic Annotation

B oay Mlyssse 08wl i
35 | = Sample Tree Q&Processing\-‘iew‘MS}MSSpectrum | = 8 ||“°.. BucketSt.. ®4BoxPlot of BuckstC.. MS/MSBu.. 4% Chromat.. 4% Mobilogra... |Mass Cali.. = B8 Legend
- Type MNarme Status Running since Progress H Mo group amributes displzyed
%' Mo analysis selected. Please select an analysis in the Sample Tree. Right click to change.
£ >
22 Bucket Table ﬁ ﬁ| 0 m ¥ = 8
Search/Filter | Mame v X
m/zmeas. Mmeas. lons MolecularFor.. Annctations Mame  AQ Recovery  mSigha IFS wI1-1-16.) Neg DS7 1-1-16... Neg DS7 1-1-16... Neg DS7_1-1-16... Neg_DS7 1-1-16... Neg DS7_1-1-16... Neg DS7 1-1-16... Meg_DS7_1-1-16... Neg DS7_1-1-16.. »
1 178.05104... 179.05837.. Fal. CoHoNOs = i 25 (0) 43 q® (538432 1791372416 2071015424 1885412480 1817383296 1940425344 1762284160 1808777600 1928311040
2 208.06163.. 200.06883.. Fal.  CogHygMNOs (5] i 25(0) P4 @ 752990 23174786 26284804 23774776 22736766 26399746 21025026 24262882 23829138
ET 187.00714... | 188.01442... [l C7H:0.5 | & | | | s | 138 13792 805268928 925261288 902539456 806268160 904599620 764683648 940276480 824686656 = =
4 212.00240..  213.00962.. o] | CgH7NO4S = i 25(0) D0 4@ 1546816 =amanns sonaan ~annana snanmscas A Ansmana SESSuanans ~-B080 o
g == =8 % A - MetaboScape can use the Isotopic Fine Structure and
6 | 188.98644.. 13999372.. *a|  CgHg0:S = H 25(0) F.1 | @ 1144736 ® Compound: M-HL (187, ||| ] Simulated for resolution 1412278 [B184
7 161.98672.. 162.99389.. 5| | CsHsNO4S = 25 (0) 6.1 @@ 412006 ] 2400
fv 8 204.98137.. 205.98864.. Tao| | CeHsOsS ] 25(0) ho| @ haags| | O Collect Adducts ] 2304 = = = =
1B I e : ag the compounds identified on the basis of IF
10 218.89699.. 220.00426.. *a| | CyHzOgS = 25(0) D6 | @ jsdass0) | o [ canoes . | 1736
11 | 273.00762.. | 274.01490.. *go| | CigHp07S = 25 (0) 45 @@ 1363240 . | 9920
'=' 12| 173.98673.. 17490400.. *q| | CsHsNOSS & 25 () $4 @ Ispaopg| | Tolerance: 3 |ppm ||| ] Il 1608 -
13 376.12662.. 377.13390.. *a| | CygHioNsOg = 25 (0) re | @ [ramiee] | ] I 9192
14 | 261.00766.. 262.01493.. *a| | CoHigO75 = 25 (0) 41| @@ (985584 ] - | l\ :2530 O n y O r I g a u n a n p e a S
15 | 230.99703.. 232.00431.. *go| | CeHgOeS =] i 25 (0) f2| @@ 281364 ] TR I P
16 | 380.00153..  390.00880.. *o| | CigHz0sS = 4, 25 (0] 56 @ j33o2o4] | ] NN U\ = Lt
17 | 233.01266..  234.019%4.. *o| | CgHioOsS (5] HH 25 (0) 85 @ pariig] | L L L L L L L B B B BT
12 300,10909.. 301.11636.. *ga| | CiaHigMNOr = 25 (0) ¥s5 o s | 3718
19 245.01271.. 246.01999.. *,|  CgHioOgS = 25(0) £o0 o osies| | = 0874
20 | 383.06703.. 384.07430.. *go| | CraHzzOgPs = 25(0) be @ iomasp| | Composition Custom Adducts Element Ratios  Filters 8724
21 | 263.02325..  26403053.. ol | CoHiz07S = 25 (0) #.4| @ |206306 :ngerfgrmma; [ Estimate carbon number :8334
22 45111863, | 45212591, o] | CiHigNiOr (B i 25(0) B.5 | @ 521270 | Upper formuks 5 Auto upper formla 9264
23 298.08345.. 299.10072.. *a| | CizHgNO7 = 4, 25 (0) P11 @ [354976 6908
24 241.04684..  242.05411.. Ta| | CoHigNzOg = HE 25 () d.9 @@ |819708) C 0-e2, H 0-e2, N 0-0, O 0-20, P 0-c0, § 0-00 | B388
25 451.17941...  462.18669.. ‘ol Ci2H2zNg07P2 [:] g._| 25 (0} T @ 730500 . Mote: for m < 2000 the elements C, H, N, and O are considered implicitly. :HP_'I
26 352104711, 353.11139.. To| | CiHigNeO:P | ([ i 25(0) 2 a@ jessoo] | ea7
27 | 388.04760.. 380.05488.. *n|  CazHNzO3 = 4. 25 (0) 7 @ lssoe2| | 6032
A2 (11304 43090 + Hoh(O [ H 0 Eo 0 | |

6 188.98644.. 189.99372.. *, CeHg0:5 [5F] il 25 (0) @ @ Compound: IM-H]- (187, v | | = Simulated for resolution 1412278 (3184
7 161.98672.. 162.99399.. . C4HzNO45 [5F] : E 25 (0) @ N 2400
() Collect Adducts a — I
8 | 204.98137.. 205.98864.. *, CeHsDs5 [5F] il 25 (0) @ - P B304
N o Include M5/MS Information ] sl [
9 | 227.99735.. 229.00463.. CgH7MOsS [5F ] il 25 (0) @ 3 I 3880
10 218.99609.. 220.00426.. * C7Hz065 [5F ] il 25 (0) @ i P ] |“| 1736
11 | 273.00762.. 274.01490.. * CioH10075 (5F ] il 25 (0) @ | . I 9920
12 | 173.98673.. 174.99400.. * CeHEMO S (5F ] JF 25 (0) @ Tolerance: ppm || - Ili 1603
13 376.12662.. 377.13390.. C1gH1gMz 0 (5] I 25 (0) ® 2 i 9192
14 | 261.00766.. 262.01493.. * CoH10075 [sF] 1 25 (0) @ . _ I 2680
15 | 230.99703.. 232.00431.. * CeHe0gS [5F] 1 25 (0) @ 7 o ﬁ, I'. 17 o [P448
16 383.09153.. 390.09830.. * CigH22005 = 2. | 25 (0) @ ] NN J 1L 1676
17 233.01266.. 234.01994.. * CeHip0s5 (5] il 25 (0) @ | S 1) 1
4 e a e Fa e e s mind A4 EnE + P I N == [ | | = ey AP :'.I_I'-Il'l-
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FIA-MRMS of urine samples

Hippuric acid
(S)alr;\ple: _ ) . \ e o . _
= Standard deviation:
2A 2. -
O 34 3 Average each vial 1.2 %
O 4A £ All injections: 1.4 %
SA | Mass error: 51 ppb
" mSimga: 14.2 Rel. intensity: 32.3 %
3-Hydroxysebacic acid
Sample: :
O 1A > — \ ——— e \ Standard deviation:
2A @ .
O 3n c Average each vial 3.8 %
O 4A c All injections: 3.8 %
5A © Mass error: 207 ppb
mSimga: 24.5 Rel. intensity: 0.48 %
3-Methyladipic acid
g)ample: > ° \ o \ Standard deviation:
1A @ . | | -
oA e * ' ¥ » Average each vial 7.7 %
O 3A < All injections: 8.0 %
O 4a | Mass error: 201 ppb | |
5A | mSimga: - Rel. intensity: 0.09 %
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FIA-MRMS of urine samples

» Desalted urine samples have been measured in 125 replicates for each mode
(ESI(+) and ESI(-)) using FIA-MRMS and MetaboScape

Measurement Features Analytes with HMDB |Mol. Formula with SF
urine Ilst calc.

FIA-MRMS(+) 4502 2838
FIA-MRMS(-) 1738 221 1176
FIA-MRMS(+) and FIA- 6055 363 3748

MRMS(-) combined

Mass tolerance for HMDB search and SF calculation: 0.5 ppm

* Pooled desalted urine samples have been measured in multiple replicates™ for

Measurement Features Analytes with HMDB |Mol. Formula with SF
urine Ilst calc.

LC-MRMS(+) 1374 1212
L C-MRMS(-) 1448 203 1126
| C-MRMS(+) and LC- 2585 304 2113

MRMS(-) combined

Mass tolerance for HMDB search and SF calculation: 0.5 ppm

* Pooled urine sample was measure in 12 replicates ** column: Waters Acquity BEH C18 1.7 um (2.1 x 50 mm), flow 0.6 ml/min
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FIA-MRMS of urine samples

FIA 138 225 79  LCMS
(363) (304)
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FIA-MRMS of urine samples

Comparison of sample preparation of urine
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FIA-MRMS of EEVO samples and polyphenols

- Samples collection: Samples were collected from the main Greek olive oil
producing regions and stored at room temperature, in darkness, under nitrogen.

- Sample Preparation: Stock solutions were prepared by dissolving 10uL of samples
in 500 mL MeOH. The stock solutions were then diluted 1:20 in 50% MeOH + 10 mM
Ammonium Acetate.

 MS analysis: EVOO (extra virgin olive oil) samples and their biophenolic extracts
were analyzed using a Bruker solariX-XR 7T mass spectrometer using ESI (-) mode
by FIA.

The "MRMS aXelerate workflow" - M. Witt, Bruker Daltonics GmbH & Co. KG, Bremen, Germany



FIA-MRMS of EEVO samples and polyphenols

Geographical origin-EVOO Cultivation practice-EVOO

Geographical origin- Biophenols loading plot
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FIA-MRMS of wine samples

- Sample preparation: Solid phase extraction (SPE)

- MS Analysis: Bruker solariX XR 7T mass spectrometer using ESI (-) with a resolving power
of 300,000 at m/z 400.

- Data Processing: Deisotoping and adduct collation in MetaboScape.
- Statistical analysis: PCA as well as molecular formula calculation based on accurate mass,

IFS and filtering based on elemental composition in MetaboScape. Annotated features were
investigated using filters for mass defects and DBE.

The "MRMS aXelerate workflow" - M. Witt, Bruker Daltonics GmbH & Co. KG, Bremen, Germany



FIA-MRMS of wine samples

PCA plots

OH
HO O \\\Q
) OH

OH
OH
High abundance in white wine High abundance in red wine
=
r formula
W1 C;sH150¢ Methoxycoumarin R1 CisH140¢ Catechin
W2 Ci4H1¢05 - R2 CoH{(0x Syringic acid
W3 CegH (05 3-Hydroxy-3-methyl-glutaric R3 CeH100,4 Adipic acid / 3-Methyl glutamic
acid acid
W4 CeHgO, Sorbic acid R4 C,H{50¢ Diacetin
W5 C;3H50q4 Caftaric acid R5 C,HgOx Gallic acid
W6 C14H1404 Fertaric acid
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FIA-MRMS of wine samples

1H-NMR analysis

Molecular
formula
R1 C1sH140¢ Catechin
R2 CoH 1005 Syringic acid
R3 CeH1004 Adipic acid / 3-Methyl
glutamic acid
R4 C,H;50: Diacetin
R5 C,HgOx Gallic acid

« MRMS and 1H-NMR anaylses results
IN same grouping of wines.

« Catechin is mainly responsible to
separate white wine and red wine iIn

HO O “\\\: ::

OH

OH
Catechin

antioxidant (polyphenol), flavanol
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Detection of intermediates

Anti-inflammatory Effects of Hop bitter acids in Dentritic cells https:/DOI: 10.1039/d1fo

36
Sommella)

Stimulation of dendritic cells (DCs) and sample preparation protocol for extraction of metabolites.

DCs from murine bone marrow (BMDCs) from six- to 24 h later LPS stimulation (1 uL/mL)
eight-week-old mice.
HO 7 ‘ ‘
or HO = ‘0 | HfOH > >
HO || =
@

On day 10. Hop fractions (A, B, C) 25 ug/mL or quercetin 25 uM
administration

v

14680 rpm, 10 min, 4°C. Sonicate 6 min, 25 °C Pelleted cells thawed on ice
+ vortex for 30 sec

4 4

100 pL of ice-cold
MeOH/H,0 (80:20
vIv).
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https://dx.doi.org/10.1021/acs.jnatprod.0c00942

Detection of intermediates

Anti-inflammatory Effects of Hop bitter acids in Dentritic ce''~ https:/DOI: 10.1039/d1fo

a) b

PLS-DA score plot (A) and heat map (B) of statistically relevant (ANOVA, p < 0.05) DC metabolites modulated by LPS, HOP C, and quercetin.
Color changes reflect the normalized intensity.
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Fingerprinting of Plant extracts

. . . o BRUKER
Detection of compounds in Conifer Needle Essential Oils O. 0. Mofikoya et al., ACS Omega w_

10552.

Venn diagrams showing distribution of compounds between pine needle essential
oil and two solvent extracts: (a) (-)ESI, (b) (+)APPI (protonated molecules), (c)
(+)APPI (radical cations)




Fingerprinting of Plant extracts
Detection of compounds in Conifer Needle Essential Oils BRUKER

O. O. Mofikoya et al., ACS Omega 2020, 710543—
10552.

Van Krevelen diagrams
of the compounds
detected in the conifer
needle essential olls

and solvent extracts by
(-)ESI FT-ICR MS.
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Van Krevelen
diagrams of the
compounds detected
In the conifer needle
essential oils and
solvent extracts by

(+)APPI FT-ICR MS.




MRMS aXelerate

Now everyone can achieve high sample throughput on Phenomics research...

J-.r{r.u
AL

- \
scimaX MRMS T-ReX 2D Smart Statistical Putative Structure
Feature extraction Formula Analysis Annotations

- Extreme resolving power of scimaX MRMS system enables chromatography-free FIA or
MALDI data acquisition for >200 samples / day

- Powerful data extraction in MetaboScape: T-ReX 2D for evaluating > 1000 samples

 Automatic ID with 3 tier confidence:

* Routinely <0.2ppm mass accuracy

» True Isotopic Pattern

« Mass resolution >1 million, boosts Isotopic Fine Structure fidelity

The "MRMS aXelerate workflow" - M. Witt, Bruker Daltonics GmbH & Co. KG, Bremen, Germany



MetaboScape

Key advantages

QTOF
-MS

TIMS-MS
MRMS

AQ score
A Precursor mass accuracy
B Retention time
C Isotopic pattern
D MS/MS fragment spectra
E CCS values

A BCDE

(><)

(<O

T-ReX (Time alighed Region complete eXtraction) feature extraction
technology for processing data from complementary systems:

T-ReX 2D for FIA-MRMS

High-throughput phenomics by MRMS
~5 min/sample, 3-tier confidence in formula, complementary to LC-MS

T-ReX 3D for LC-QTOF-MS/MS

Deep metabolome profiling by different LC methods and integrated processing of
positive / negative mode data

>1000 LC-MS runs from Phenomics Workhorse can be evaluated

T-ReX 4D for LC-TIMS-QTOF-MS/MS

For metabolomics methods development with 4D separations, robust CCS raised
to next level with TIMS

Accurate Collisional Cross Sections (CCS) from TIMS

Intuitive Annotation Quality scoring for high confidence ID
Rates all annotations with up to five quality factors

New: CCS matching for timsTOF and timsTOF Pro

The "MRMS aXelerate workflow" - M. Witt, Bruker Daltonics GmbH & Co. KG, Bremen, Germany




MetaboScape

ldentification / Dereplication

The Goodness of annotation is indicated by the annotation quality symbol

O & Q User-definable confidence levels can
© & N be set for th tati lit
L 664 & € SEL TOor tne annotation quality.
T-ReX 4D
S N\
LC-TIMS-TOF & ;\\@@ Q’;\\Q} e ;\50(\ Marrow Wide Unit
& F 0

T-ReX 3D G @"O & i .

LC-TOF @0 Q\Q O\,OQ %\ O% ;. .......................... .E
LCMRMS T ¢ YO m/z 1.0 20| T fppm .0 Y
F-IrARl\jél\alg Annotation Quality | | = . |

\\\ Score Retention time: 013 0.4 [T] minutes

T-ReX? Isotope Isotopic 0

MALDI-MRMS Pattern sui'?ﬁ " 0 0
MALDI-Q-TOF mSigma: 15 50 | [7]
: :
/ | MS/MS score: 900 800 | [7]
fits

MetaboScape and T-ReX support different
instrument types, exploiting the respective CCh: 1 2|[7] %
strengths of each: For the sake of separation,

annotation quality, or throughput.
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Bruker MRMS Metabolomics Application Notes
ruker etabolomics Application o

(<O

Unambiguous Biomarker |dentification in Micropollutants and plant Meta.bolic ghanges In |sotopic fing strgcture to
Natural product ID sample cohorts response metabolites murine hair follicles reveal potential biomarkers
MRMS-60 MRMS-61 MRMS-62 MRMS-63 MRMS-65

High resolution mass spectrometry



Bruker MRMS Metabolomics Application Notes
- PP >

(<O

Carotenoids in Profiling of Fast profiling of e cell om Fast profiling of
microalgae formulations myxobacterial extracts sphingolipids Single cell metabolomics sphingolipids
MRMS-66 MRMS-67 MRMS-68 MRMS-70 MRMS-71

High resolution mass spectrometry



Bruker MRMS Metabolomics Application Notes
ruker etabolomics Application o
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Elucidation of Discrimination of yeast Structural characterization
metabolic changes mutants by metabolomics of pesticide products CID and EID of Glycosides EID of isomeric
metabolites
MRMS-73 MRMS-75 MRMS-76 FTMS-57 FTMS-58

High resolution mass spectrometry



Bruker MRMS Metabolomics Application Notes

Mapping of olive oill Profiling of wine

PN-45 PN-48

High resolution mass spectrometry



http://eftms2022.campus.ciencias.ulisboa.pt/

Different approaches for the identification of compounds in complex metabolomic samples - M. Witt, Bruker Daltonik GmbH, Bremen, Germany
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