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SCIEX Data Explorer (prior to 4.2) AB SCIEX Voyager (MALDI-TOF) *.dat
Analyst Qstar, Qtrap * wiff
E ]
WSamplesEi Agilent Mass Hunter Q-TOF *.d directory
. XMASS/XTOF Flex Series
MScore. E= Bruker flexAnalysis APEX, microQTOF, microQTOF-Q
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Thermo XCalibur LCQ, LTQ, Orbitrap * raw
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- Search @7 RTTolerances| 05 |3 |[min  ~ %*Rﬂit%u*
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[ Treat each MS1 peak group as a single analyte
|| Perform retention time alignment

|| Perform cross-sample feature reextraction

|| Report unknown analytes

[ | Only retain analytes with MS2 data

Mode

Mass Range

Retention Time

Match Type

Tolerance

Treat each MS1 peak group
as a single analyte

Perform retention time
alignment

Perform cross-sample
feature reextraction

Report unknown analytes

Only retain analytes with
MS2 data

Positive/Negative/Mixed
1A MEE—R (Mixed : &%) ICERERE)

FRITXRET D m/zDEEH
FRIMNRET D REFREDEEH

Mass only / mass and retention time
EER. BEDHNMREFBEHEAEDE SN, Imass and retention time]
EIREF, Chromatographic System DFERPNBEE D

MS1,MS2M5aZE (353 W IIREFIRFEDERZE)
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Feature Finding %7

v Search Feature Finding v Adducts Libraries v Advanced % Of max S|gna|. / SDeCIfIC Val.ue
Noise Threshold: * Df_ltla” signal 01 [< 3’-’_-/\ /’rx\\t a}tﬁa— t°_70)3§f§ (lﬁ_l'fﬁ17-':t°_71§ﬁﬁ E%l:lg:ﬁﬁﬁ L\'ﬂfafb\) o
S 100 |4 Noise Threshold Edit ->Preferences -> Proteowizard ¥ C¢“Create filtered mz5
Minimum time between scans: 0.5 | | seconds fl I_es” [:9’—1 \ygglné <\:\ raw;‘_9§@5%|:74 )bg—lj ‘JO“?é_: 73\(75%6
Storing Indexed Feature Files ﬂﬁgo 7_‘“_9"7'41“73\\4\1\'<7335 b\\\ ?ﬁf‘“/j F@I?L?Ejﬁ%?ftﬂ:<@jt (') .
Indexed Fe_atl.lre FiIe; are u:_reated_d.uring feature finding. They are large, so they must ﬁ{jﬁg to—ﬁwjigﬁ%[k__%zgg&lgfjo
be created in a location with sufficient free space. D M . t
Location of Indexed Feature Files: INnimum time — —
- - :.:"‘
C¥lUsers¥htakaesu¥AppData¥local¥Temp¥Elements_htakaesu Browse... between Scans : ScanH§FEﬁl J:éj_ ngEﬁgl
Saving Indexed Feature Files Storing Indexed FRMTBFICindex T 7ML (mz5 T 7ML &featureDIEHRAMRDIF SN T 7A)V)
Savini.llndlexed Feature Filels allows you to bypass peak picking when loading the featu re FlleS O)%ﬂ;t/\c’z
same files into a new experiment.
it Saving Indexed FRTREINdexT PMIVERI N E DN BBAMIC [ “Save” Z HEI,
icmtSavelndexed Feature Files feature FileS ﬁ%b_CEB< K?ﬁlit“ﬁﬁ@*ﬁﬁ%l:ﬂf@ﬁ$<7835o
Adducts 97
Select All Clear All . *ﬁ%ﬂ%tj%Add UCtS‘:F*ﬁa_5§§E

- Search¥ JMode:ERIEH SEENL TR IS
- FTuoBA-RAdductsERE
- o ; - £y “Show unknown adducts”#RIC LY,
o o  y SUBEOAdductsEURNCER

[M-H-Hz01- -19.015 -1

[M-H-NH3]- -18.034 : = %@il:*ﬁ%j'f)bg—

Mot o J - In-source fragment [CFTVIEANDE MS2DE—2
- 2o (Precursort'—  DEIEEMRHBED) ENTYF VT EATS
[2M+H]+ 1.007 1

6 [2M-H]- -1.007 -1



- - P.37
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7_‘—’5’25?@"'& v Search Feature Finding = v Adducts s | o fdmme [ T m—— 5’(7\5 IJ 0) IIFIE'[?I\ rL| bra ryJ *&FEEEZ‘?\EJE\E

File Edit View Experimei opois

Add Library... Remove DO LSO W it |summeston MSSmple v/ Wl & M DisployType Precursorintensity | (7] Normalized [ Logintensites | @

W — Y8 AHRIE e S
AN SAAHRIEDRILA el |
Search 85 RBEWREDTA TS %ER B | e ) = Plams e - |0

+= | Namesccessic P | i pvsluefinter [x]

[ 4 Name  Molecular Formula Monaisotopic Mass  BIGG BioCyc  CASNumber  ChEBI  ChemSpider DrugBank DrugBankMetabolite  FooDB Het HMDB  InChiKey KEGG B
. . 1-Methylhi.. CHy,N.0, 163.0851 CPD-1823  332-80-9 50599 83153 FDBO12119  HIC HMDB00001 BRMWTNU... C01152
Fe at u re F | n | n g 1,3-Diamin... GH, N, 74,0844 36543 CPD-313 109762 15725 415 FDBOOSZTA 13D HMDBO002 XFNIVIPLK... C00985
J g 2-Ketobuty... CHO; 102.0317 33889 2-OXOBUT... 600-18-0 30831 57 DBO45S3 FDBOO33S KT HMDB000DS TYEYBOSB... CO0109
» 2-Hydroxy... G0 104.0473 47130 CPD-3564  600-15-7 1148 10792 FDBO21867 HMDBO000S AFENDNX.. (05984
u Ct J Samples 2-Methory... CigHa0; 001725 ESTRONE-S.. 362-08-3 1189 389515 FDBO21868 HMDB000I0 WHEUWN... (05299
(R)-3-Hydr.. CHO; 104.0473 36784 CPD-335 625-72-9 17086 83181 FDB021863  3HR. HMDB00OTT WHBMMW... Co1089
Li b ra ry 9 j\\t h Deoxyuridi... ‘};\*f.i‘_,?; 2280746 35251 DEOXYURL.. 951-78-0 16450 13118 FDBO21870  DUR HMDB00012 MXHRCPN... C00526
. Analytes Record ID Collsion Energy PrecursorM/Z  Charge  Precursor Type RT (min) Chrom. System  Instrument Type lonization Type instrument Name B8
ibrary Manager = = : — —
‘ 1 10EV 1 LC-ESH-QQ (API300... LC-ESI-QQ (AP13000, Applied...
- A 7 @ 0 1 -8 (HITACHIM-80) CI-B (HITACHI M-80)
Va n C e 12 208V 1 LC-ESI-QQ (API300... LC-ESI-QQ (AP13000, Applied...
Vis a a 1W0EV 1 Quattro_QQQ Quatiro QQQ
2515 SOEV 1 LC-ESI-QQ (AP1300... LC-ESI-QQ (API3000, Applied...
2509 1 £1-B (HITACHI RMU... E1-B (HITACHI RMU-6M)
21 nFY 1 - LC-FSLO0 (APRON... LC-FS1-00 (AP13000 Anlied...
. S am p I'e S I—l E A Library Manager X 0 MS2 Spectrum of Record ID 2514 Chemical Sructure | Notes
Too% B8 100 NH
Status Name Metabolites Size Vendor = M 2
. S CO re /E_ hmdb_l.lbrarv_elements.l-\bdb 41488 47.1MB HMDB Analysis ]
\ E ymdb_library_elements.libdb 2004 1.4 MB 5%
METLIN_spectral_libraries_... Error Error Error z
NIST_hr_msms_v20.libdb Error Error Error é
HSamplesLIADER ™
p I—l o 3P0 n
— V — . -
| r ™ 5900
5175 ibrary Manager
W RE =1 |
B iE | L L |

o Import... Create... Download Libraries... Remove oK == 1 miz H2

M Flux Analysis

B Z0fth
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MS/MS Spectrum Libraries

The following libraries are available for free

MoNA Spectrum Libraries

Version: Various

Yeast Metabolome Database (YMDB)

Version: Various

Toxin and Toxin Target Database (T3DB)

Version: Various

LIPID Metabolites and Pathways Analysis Database (LIPID MAPS)

Version: Various

DrugBank Database
Version: 4.0

Human Metabolome Database

Version: 3.6



https://www.proteomesoftware.com/spectrum-libraries

E

scaffold

B Scaffold Elements©T
T E

B &L TJA—< Yk
T —ZiR

W5 — ) AR

- lRYIAAHERAEDERLS

- Search %7

- Feature Finding,
Adduct %7

- Library 7'&
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Advanced”™ J - Pal

v Search Feature Finding v Adducts Libraries =« Adwvanced
ID score retention threshold: 07 o
In-source fragment intensity threshold: 01 | _
RT alignment spectrum min reproducibility: 075 |
RT MS1 peak group inclusion threshold (sec): 18
RT MS1 peak group cross-charge threshold (sec): 1(C
Max aligned RT diff (sec): 60 T
Max unaligned RT diff (sec): 300 O

. ——

ID Score retention
threshold

In-source fragment
intensity threshold

RT alignment spectrum min
reproducibility

RT MS1 peak group
inclusion threshold (sec)

RT MS1 cross-charge
threshold (sec)

Max aligned RT diff (sec)

Max unaligned RT diff
(sec)

Ignore Experimental MS2
Spectra

SERIFLQRAOT7HSER U (EEYEEICEYT 2 XTI 7 DRIEE,
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MS2E—JICHENTE—IDN /A XN EHIE T DEEEE, MaxEr—2(
OISy a
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ICERT S &N TILDEE

BE—MS17I—TFICE&ENET1—F v —DREFFEIDFFERE

BIEDRBZ Y INET XY NS BRIHETN BRI
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T IAX DR CER I S RFREDRE, 7 51 XV hEER
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Samples

! Elements - Demo4-MSE-Xanthechumol-in-Zucker-rats.metdb

h B H = & a jl.! Summarization: | Treatment
Thresholds

IDScore, 08 || LoguIntensity Min # Samples

\/

Filters

el | & [+=

[/] Show Hidden

Color Legend {Displayed Value)

4.93E6

2.25E5

Wi ¢ ¥ Display Type: Precursorintensity | [/ Normalized [ | Log Intensities @)

Pl W pvaluefilter [X]

Name/Accessic

Accession Mumber
Mealecular Weight

Molecular Formula

- O X

> X T1FTT

Retention Time (min)

g E
g |2 v
o < ‘& 2
& " 5 = 4.80E4
= = 2 % Analyte Name
[v] 099 100 092 Taurine CASNO:107-35-7 441
[v] (100 100 Dodecylbenzenesulfonic acid CASNC:121-65-3 24,94
[v] Cluster of Ala-Gly CASNCHEET-69-4
[v] ‘098 100 Ala-Gly (+6) CASNC:6E7-69-4
] ‘098 093 5-Methyl-5,6-Dihydrouracil (+3) CASNC:696-04-8
5 [v] 0.895 2,8,9-Trihydroxy-10-propyl-3,4,5,8/9,10-hexahydro-2...  CASNO:1214866-56-4 1220 244,17 22.27 7.14E4 (3.79E4)
6 ¥ 0895 [087 60 60 092 2-Mercaptobenzothiazole CASNC:149-30-4 CHNS, 167.0 22,60
7 ] 0294 0S8 |68 P60 JGES Uric acid RT1 CASNC:69-93-2 CH MO e 565 6.00E6 3.46E6
Visualize 8 [v] 0834 [088 [088 900 (088 Laurvl=ulfuric acid CASNO:151-41-7 23.76 EEN e
g Igl 0891 [086 (088 (089 (088 Xant \ CASNC: 146-80-5 CAS N O, 7.91 —— 3
10 [v] o0.eee [0GE 098 (089 [0SE 1,11 1&@ % CASNC:505-52-2 23.55 E—ﬁE
1 W] oses 089 088 J@88 o086 p-Tc = CASNC:91978-68-7 ﬁ F —t % 15.29 E
{ 12 [v] oss7 [0Sy 1088 |@88 686 D-Tryptophan (+2) CASNC:153-94-6 I 12,00 2.21E6
Library 13 [v|  oses [GE8l FGE 6981 JE8E| cholesterol sulfate RT1 HMDE:HMDB00ES3 AT 4003 2974 1.03E7
L 14 V] 0885 091 088 (888 (082 DL-Phenylalanine (+1) CASNO:150-30-1 CH,NO, 165.1 2,50 | 7.24ES
66l J68E JOSE Gluconic acid (+1) CASNO:526-95-4 CH,.0; 196.1 4,55 | 15eES
ﬁ —_ +n7:_ 1BA¢%O)_E’—_ 0o 095 084 2,7,12-Trihydroxychelan-24-oic acid (sterecisomer u... INCHIKEY:BHQCQFFYR... CMHJ_QOS 408.3 24.80 1.60E6
A E; — D % B8 005 [@88 1-Stearoyl-2-hydroxy-sn-glycero-3-phosphoethanol.., CASNO:69747-55-3 CpaHygNOP 481.3 25.30 2.90E6
N === —E RS 680 095 089 PE(1&:1(9Z)/0:0) CASNC:80576-29-4 Cy5H  NOP 4793 2511 . 78265 7.59E5
IEU ‘g_ N E{LE Ij: Lj &) t 92 [ 091 Hypoxanthine (+1) CASNO:68-94-0 CHNO 1360 836 Missing Val... Missing Val..
N 00| @85l 888l cholesterol sulfate RT2 HMDE:HMDBO0BS3 CH0,5 466.3 3430 Missing Val..  (1.20E3)
3_5 F%E'laﬁi$ﬁ 83 0095 [07 16-Hydroxyhexadecanoic acid CASNO:506-13-8 CHa0, 272.2 24.63
o1 [WB0l 083 PE(1&:0/0:0) INCHIKEV:YVYMBNSKX.., CpyH g NOP 4533 24,83 2.00E6 2,546
88 0924 087 L-Glutamate CASNO:56-86-0 CHNO, 147.1 4.48 | e17Es | | 5315 |
88 @85 015 Mildronate CASNO:76144-81-5 CH, NGO, 146.1 304 5.91E4 4.11E4
7 E =3 B0l @88l 084 22-Methylene-bis(6-tert-butyl-4 methylphenal) CASNO:119-47-1 C.H0, 2402 26.69 | 11085 | [AEsEs
ﬁ**ﬁ%%o)wg EEE’E\ a3 - E DTX}:IHDSI-HE. . . - ) C.TSE\!O:BBD-BB-O r(Ew:Iir:l'::Od 252.1 10.10 E_ﬂs!nqxa!. !u!_lss!nq)o:a!.
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Summarization : - Precursor Intensity : E—2@EZE(IC U EE(E
fEEEE LI NIET—YDH%EIC - Log? Fold Change : EEEDLL. 2ZEICUITzLogZ#
HEOWTHERTEYVUEZ D - Max Score : feature CLLERUTZEEDEwAK ID Score

Normalized : Normalized =&
Log Intensities : LogZ#a=2fs

B H = @ ‘B 'L Summarization:| Treatment ~ Wi o5 ¥ Display Type: | Precursorintensity ~ | [v/| Normalized Log Intensities 9
Thresholds Filters
ID Score| 0.8 < | Logu Intensity 0 2 Min # Samples 1 < V| Show Hidden |7/ || #| & |+|=| |NomeAccessic P i poaluefilter
Filters
. — /O 1~
Thresholds: REEMID T IVT—1) 20T

TREEYIDEIEIC LS B,
[FEXIT7HIEE. EEEDREIE. (EEYN
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T YR v | 4 e . ) -
S | = 4.93E6 £ z z £
> 0 -
— L) = I 106 E 5 2 £
W75 2HER(F IR I : s : E
o = g W = = g
L s 13| 8 g 3 4.80E4 8 E g E
BSamples EmE # 28 o 2 E 2 % AnslyeName 3 2 3 3
- CH.NO_S
T Iz FEIRIF 1 089 (058 [100l (100 o092 Taurine CASNC:107-35-7 H_NO, 125.0 441
I_IEJ:DBODJ‘_QTRI"E z [v] oess  [400 908 [900 888 Dodecylbenzenesulfonic acid CASNO:121-65-3 CoaH3055 326.2 24,94
= @EV\] 0)%%3_\1,3 E - 33 ] Cluster of Ala-Gly CASMC:EE7-69-4
31 vl os97 [0og [Hod 0.82 Ala-Gly (+8) CASNO:687-69-4 CH MO, 146.1 4,46

BScore. =

EMSamplesIADEHE . »
B RE _ L
# ENSDIFELES Accession Number IDUERUESATIVICIVERD)
B Flux Analysis Visible Hidden/Not Hidden(=Visible) DYIUE Molecular Formula %F=®
B 70 ZRRDIEEHITAHFDENTITZY—Y, Molecular Weight DTE
Star BE/E 55\ EZOMS. EEETEENCES u '9 =
Scaffold ElementsTEst&ESNREX 7, Retention Time {RI5EERS
XXX Score s 25113
BT ILDF Display Type(ZS54/R11) gL iE
RT Match CRRICL TRT) RIS nIes Splay TyPeiA7 RIEVIST
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BSamolesEE L B B Precursor 2X Y L TEIMEE AR ROV TENSS
AP E s et VESERDRLA (LUTOR). ENS <RSI, 252
S ELSIFV LS EVDIHRSEIF0.5883
BScore. E= Al =_= 082 AlGy(+8 | Mass Accuracy Score
- Score _ —0.5 - Delta Mass (AMU)
- E%{E Mass Accuracy Score Precursor Mass Tolerance(AMU) o1
- Normalization - Distributi
cotopic Distribution FHiIALLORE B EE S N< 5L —RU T Bh
BSamplesL A DEME ‘
MS2DFERARIFIVNSA TS EENSSVV—ELTL
B *ﬁr—‘ﬂ DO BEBHDI N1 TS IICFELTLVDIES.
2 55 G BEXO7ERA - REEEEsEBRETNEN
IEE(LAIBEL TH STV F VT, Bl — o S EBRE—o0
B Flux Analysis RREMFIELVBENNT WAZERA, S —2o [1E#1(t
RIBEA1DIH A D,
B D1t XICH—T DBSHE,ID ScoreEHICIFFIBINAL,

Zig Zag Indexz=#|IF8

XIC Score
XICScore = ¢ 200(0.4 - ZigZaglndex))

MS1 Annotation Score %; E— Dy F AAIHEPIn-source 75T XUME
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- Score " T Sample Reterton Time WMSecongs
- =8
- N Oorma I‘ 1zation E:}rziiclﬂe, SN This isithe XIC i‘:igtii:atwe
the o Y computed by
. intensities / \ trapezoidal
. Sam D I.eSJ//L%@@E :;25;:;;? \ ig{:::::::tmn
fl [\\ underthe curve.
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f 7 1\
B Flux Analysis ‘ N _
RetentionTime
. %0)1@ Retention Time
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Normalization

scaffold

B Scaffold Elements©T : vam ~o
TEBIE -Menu Dexperiment T2IRZEEN

- Normalized to internal Standard
B S TA—< Y- - Normalized to Sample Intensity Distributions
T — YT
NEREHE YT IVRE DT

B —5HYAHR(E - EEULE LAY (3DFET) DESEN - 257 —4 vs Zsample
technical replicates W - 25%,50%,75%|CHh =2 EEEE.

BSamplesE@E ST IVDHIHEICED 2T —YMICEBZAD
- EDIEEY)E RR/EREYHD R Z - FOSMUBOBIEREERENERICTEDT
BScore. 8 BOBERRIC > TERIND ERTD
- icé){r_ée = ! Conﬁgure e n—dard Norma“zati;-r; L sample 1 (188 values) :_:: sample 2 (202 values) sample 3 (543 values)
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RAW DATA PROCESSING:

Raw data files were produced using the following chromatographic system: Demo 4. Raw data files were
converted to mz5 format using ProteoWizard version(s) pwiz_Reader_Waters: 3.0.19254.

Feature finding (a/k/a peak picking) was performed using Elements (version 3.0.0, Proteome Software Inc.,
Portland, OR). Feature finding was conducted ower a mass range of [50.0- - 1200.0] and the entire retention
time range. A noise threshold value of 0.1% of max signal and a minimum time between scans of 0.5 sec
was used. M52 spectra were detected for some features. Features were organized into isotopic clusters, and
all appropriate MS2 spectra were associated to appropriate features.

51 Peak Groups were formed within individual samples using a same-charge inclusion threshold of 1.0
sec and a cross-charge inclusion threshold of 1.0 sec.

Retention time alignment was performed on all samples. Consensus MS1 Peak Groups were formed using a
maximur RT difference of 5 min, and those consensus spectra identified in 75% of the samples were used
for RT alignment. Following RT alignment, Consensus M51 Peak Groups were regenerated, using a post-
alignment maximum RT Difference of 1 min. Cross-sample gap filling feature reextraction was not
performed. Analyte clusters were formed containing all analytes associated with a single consensus M51
Peak Group. Analyte groups were formed coentaining all analytes with the same set of ions (peaks in the
51 Peak Group).

SPECTRAL LIBRARY SEARCH:

Candidate analyte identifications were generated by matching experimental data to spectral library data
using exact mass with a mass tolerance of 20.0 ppm. If both the

MS2 spectra, MS2 peaks were matched between experimental i M .t h d jﬁ
tolerance of 0.1 Da. The following libraries were searched to ge e O E
METLIN_spectral_libraries_v2017.11.06.libdb (72125 entries)
MIST_hr_msms_v20.libdb (1025741 entries)
The following icn types were considered when matching features to library analytes: [M-H]- and [M-H-
H20]-.
Features that did not match to any analytes contained in the spectral libraries were discarded.

SCORING:

To gauge confidence in candidate analyte identifications, an Analyte ID score was calculated from
individual feature - library entry matches, incorporating mass accuracy, isotopic distribution, and
fragmentation pattern. Analyte identifications that were identified with more ion types received a higher
score than identifications made with fewer ion types.

"B Copy Text to Clipboard ‘ Export Publish Report ‘ Export Supplementary Data
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