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Abstract

Plants produce a variety of compounds with diverse structure and abundance that play an important role in the
development, growth and response to the environment. Metabolomics involves studies of a great number of
metabolites, which are small molecules present in biological systems.Metabolite profiles can be obtained from
several samples by LC/MS (liquid chromatography coupled to mass spectrometry). However, the large number
of ions detected for each run from different treatments and replicates require automatic processing for both
spectra (metabolite identification and quantification) and global analysis of the metabolome. Thus, this protocol
describes in detail, step-by-step, the comparison of the metabolite profiles from LC/MS data for determination
of dysregulated pathways, as well as for Exploratory Statistical and Functional Enrichment Analyzes.
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Materials

REAGENTS

= Methanol (LiChrosolv, Merck, Order n° 1.06001)

= Acetonitrile  (LiChrosolv, Merck , Order n°)

= Acetic  Acid (Sigma)

= High pure water (18.2M Qcm-1) provided by a Milli-Q system (Burlington,  Massachusetts, USA)
= Liquid  Nitrogen

EQUIPMENTS AND SUPPLIES

= Ligquid Chromatography System coupled to mass spectrometry (LC/MS) with the  following specifications:
NanoAcquity UHPLC (Waters) coupled to Mass  Spectrometric MicrO-Tof QIl (Bruker)

= Capillary  column ProteCol GHQ303 C18 3,0 um — 300 pm x 150 mm

= Thermomixer (benchtop laboratory incubator)

= Benchtop centrifuge

» Sppedvac  (vacuum centrifugation drier)

= Ultra-freezer

= Benchtop balance

= Mortar and pestle

= Vials, caps and septa.

= Microtubes and tips
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METABOLITE EXTRACTION AND ANALYSIS BY LC/MS

1

1) Collect samples of plant tissues, immediately freeze in liquid nitrogen and store them
in freezer -80°C until use.

2) Macerate the samples in liquid nitrogen using mortar and pestle. Do not allow to thaw.
Weigh approximately 150mg of each sample into microtubes (2ml) and annotate the
weight (used for normalization ).

Note: Always use microtubes and tips of good quality.

3) Add 500 pl of extractive solution (80% methanol/ 0,1% formic acid) and vortex for 20
seconds and centrifuged by 14,000 g for 20 min.

4) After centrifugation, filter the supernatant using a membrane of PVDF 0.22 um and
transfer 80 uL of the solution to a vial.

5) Inject an aliquot of 10 pL for analysis through Nano Liquid Chromatography — Mass
Spectrometry (nanoLC/MS) using the nanoACQUITY UPLC system (Waters, Milford, MA,
USA), containing a trap column and a capillary column ProteCol GHQ303 C18 3,0 um -
300 um x 150 mm, operating at a flow rate of 5.0pL.min'1, online mode with a microESI
ionization needle. This step consisted of mobile phase solutions used for the gradient
program, as follows: (A) water and 0.02% acetic acid (v/v) and (B) acetonitrile and
0.02% acetic acid (v/v). The following gradient program was used: a linear rising ramp
starting at 5%, increasing to 50% (B) for 30 min, 50% (B) for 5 min; linear rising ramp
starting at 50%, increasing to 90% of (B) for 3 min; 90% (B) for 2 min, linear gradient
descent starting at 90%, decreasing to 10% (B) for 3 min, followed by a steady condition
at 10% (B) for 3 min.

6)lon scanning for MS1 spectra in positive or negative mode can be carried out for
masses ranging between 100 and 1000 m/z, and between 50 and 1000 m/z for the MS2
spectra. The data were acquired over 57.0 min in each LC-MS/MS analysis, using the
Hystar software program, version 3.2 (Bruker Daltonics, Bremen, Germany) and the
spectra were processed through the DataAnalysis software program, version 4.0 (Bruker
Daltonics, Bremen, Germany), using the default settings for metabolomics. The mass
spectrometer was operated in Auto-MSn mode, which collected MS2 spectra for the
most intense ions in each whole scan spectrum.

DATA PROCESSING AND LC/MS ALIGNMENT
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2 1) Install the Proteowizard package for your operational system (32 bits or 64 bits).

2) Convert the data to mzXML format using ProteoWizard by executing
MSConvertGUl.exe.

3) Locate the directories to input all spectra and output; choose filters Peak Picking and
MS level 1, click add and repeat this step for MS levels 1-2; Add samples to Browse and
click Start. Wait for all jobs to be completed

o5 MSComvertGUI (64-bit) - m] »

M ®) Listof Fles () Fie of fle names
Fie: rE— B » Moout MSCorwernt

Flters
Peak Picking -

MNgorthm:
Vendor {does not work for UNIFI, and & MUST be the first fiter])
M5 Leveds:
1 - |2

Ot Dt _
e Remove
Cptions
Outpt fomat: [ mzXML ~| Edension: | Fer Paramedery
Bnay encocngpecon: ® 43¢ O 220
Wrte index: [  LUse sib compression: ] peakPicking wendor maLewels1-2
TPP compatibity: £ Packageingzp: [
Combing lon mobity scans: [
SIM as spectra: [] SRM as spactra: []
Presets: Generc Defaults v | [Sawe Proset | = -

4) Go to the output directory and rename the spectrums ****mzXML and group the
replicates in subdirectories according to the treatments.

5) Go to the XCMS online website https://xcmsonline.scripps.eduand create an account.

6) To enter your data click Dataset >>>> Add and click upload (Browse) the ***mzXML
spectra from biological replicates for each treatment one at a time, this guarantees that
all the replicates will be grouped in a directory for each treatment
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7) Rename the Dataset Name according to the treatment (use an abbreviation in English
related to the treatment). Wait for the upload to finish and click Save.

8) Repeat this procedure for all the treatments.

9) Run the pairwiseor multigroup method:Click Create job >>> Pairwise.

10) Click Select dataset: click in the directory for the first treatment (example “IAC17 NI -
non infested).
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-] 2 Datacet Name Flle Count

1) Click Next >>>> select the second treatment >>>> Next.

12) Select the Parameters >>>> click HPLC/Q-TOF>>>> click Customized >>>> click
View and Edit >>>>.

Note: estimate the m/z accuracy and the maximum peak width for your LC/MS system.
In the module “identification”, you need search for the presence of the metabolite
library of the organism in study.

View/Edit Parameters for Job

Polanty is defined on the General tab and will affect values on the Annotation and Identiic atian (adducts) tabs. Job results will be misleading if this valwe is not
comectly defined
The curent parameter set i read-only. Use Create New button below 1o modify paramebars to suit your job

Option Value Mote

Based on: param #1
pasitve v
gion time format mirutas v show

negative mode 7
5 in results tables and figures in minutes or seconds
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View/Edit Parameters for Job
Polarity i dafined on the General iab and will affect values on the A i (add Jeb results will be misleading if this value is not
comectly
The current parameter set is read-only. Uise Create New button below 1o modify parameters to sull your job.
Garwral Faatura Detacton Retention Tima Come: on Alignment Statistcs Annotation Identification Visuakzation Miscalanecus
Method{confilave v

Cption _ Make MNate:
ppm 126 maximal tolerated miz denialion in consecutive scans. in ppm (parts per million)
T . minmum ¢hromatographe: peak width in seconds
wiriTRam pask widkh [o ] nole: must be less than max peak width. See also here
poak width 0 maimum ¢ hromatogeraphic peak width in seconds

note: Mmmmmmm Sea also here
View Advanced Options

I minimum differance in miz for paakes: with owed; Emas, can be nagatrie 1o
iz oo allow
SignaliNcise threshold 6 SignaliNoise throshold
. . Integration methed. f =1 peak limits are found through descent on the mecdcan hat Slbered
Irtegrabon method 2 data, f =2 the descent s done on the real dala. Method 2 s very sceurate Bul pron 1o

noise, while method 1 is more nobust b nose but less st
prefiter peaks B Prefiter step for the first phase Mass races are only retained if they contan at lesst
L [prefiter peaks] peaks with interrsity >= [prefiter nensity]
prefitar infensity 500 Prefiter stey for the first phase. Mass iraces ane only retained if they contan at least
J [prefier paaks] paaks with interrsity >= [prafiter mensity]
aptional argumant which is wseful for data that was controided without any intensity
J hieshold, ¢ entronds with silersity < nose 208 omtted from RO datecton

(o= faceier] - JEC

—

Noise Filter

View/Edit Parameters for Job
Polarity is dafined on the Genaral 1ab and will afect valugs on the Annctation and dentification (adducts) tabs. Job results will be misieading f his value is not

eonectly defined.
The cument paramsder sel is read-only. Use Create Esslor B maxdify 5 10 5wt your job.
Ganaral Faaturg Dotacticn Ratention Temg Cormection Migrmant Statistics 1 [/ s
Mathod | chwarp v
. Wakue . Mo
profStep 05 step sze (in miz) 1o use for profile generation from the raw data fles
= 3 oo
View/Edit Parameters for Job
Prkarity is defined on the Ganeral tab and wil afeet values on the Idantifie wll bee i d e valus is not
conmectly defined

The cument parameter 52 is read-only. Lise Create Mew bution below to modiy parametars 10 suil your job
General Featura Detaction Retanion Tims Comecbon Statistcs Annciation Iseatific ahon Visuslization Miscallanecus

Qpton Walue Nole

. R Allravable relenbon Hime dedabons, in setands. in more delal bandwadth (standand

bw 5 deviabion o half wadth 3 half ranamum) of gaussian smocthing kimel 1o apply 1o the peak
) : densilty chromatogram

minfrac 9E 1 mm&tbmu‘smdnmomn&hﬂmo‘hmmhmhumha
ooz 1 mmmmmwmucmmmwumwmw
L 1 groupng peaks across samples

\ierw Aidvanced Options
5 mirsmum rumber of samples necessany in at least one of the sample groups forittobe a

vaid group
ma [100 mznamum numbar of groups 10 identify in a single m/z siice

(o= Jacmm] - OB
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View/Edit Parameters for Job
Pelarity is defined on the General tab and will affect values on the Arnotabion and Identificabon (adducts) tabs. Job results will be misleading if this value is not

comectly defined
The curment parameter a8t is read-only, Use Create 1o modify par 10 suit your job
Ganaral Feature Detection Ratention Time Cormection Aignment Annctation Identification Visualization Miscellanecus
Option Valug Naote:
Statigtical tost Unpaired non-parametnic (Mann\Whitneny ) v | Statistical test mathod: Wedch t-test {unaqual vanances) or Wilcowon Rank Sum test

Perform pared leat

Thes el statrste sl teat i performed &8 a paired test. The sample pairs need b be
specified

Perfcerm post-hoc analysis Troe Pertorm pastshoc analysis [multigroup orily]
p Featuras with a p-value less than this threshold are corsidered highly significant. Some
value threshaold thighly significant J
Lu,ul gty sign 001 statgtcal Sgures (.9, Miror plot) an genarated using only the dysregulated features

fiold change threshold (highly

aceedng bo thes thresheid
Features with a foid change greater than this threshok] are considensd highly significant

15 S statsieal hounes (&g, Merror plot) ané generated using only the dyseguiated features
fit-ant f

sgnificant features) according ko thes Bhreshold

Foatures with a p-valug bess than this threshold are not consadered significant and are
-valug thrashald ficart

re;":s] Sl agriica 0.05 cendtted from some caleulations 1o save time and space. EICTs, annotatons and database
|CFs ane not generated for features with p-values above this threshold

Whirw Advanced Opbons

vaius T intensity values 10 be used for the difreport. I value="Tinta™, integrated paak intansities ane
usad. M value="maxo", maxmum peak inlensties are used

Mormalization Median fiold change v Normalize the imensity values by either probabilistic quotiont or cyclic loess normalzation

CIEotEl @ Cancel

View/Edit Parameters for Job
[Polarity 5 defined on the General tab and will affect values on the Annclafion and Identification (adducts) tabs. Job results will be misleading if this value is not

correcily defined

The current parameter set is read-anly. Use Croate New bution below 1o modify parameters 1o sull your job

General Feature Detecton Retanton Time Comecion Agnment Statishics Identification Visualzation Miscellanacus
Option Value Note
pem o R gror
iz absolute erre oS M2 abroiute sror
Search for 1.) just isctopic featuras or 2 ) isctapic features and adducts formasions, dimans.
Saarch for solopes . trimers, neutral losses, et WARNING: searchng for al adduets can increasa the lotal

processing time by appraxmately 50 %

View/Edit Parameters for Job

Polaniy is defined on the General tab and wil affect values. cn the Annciation and Identification (adducis) tabs. Job results will be misheading i this vale i not

corectly dafined.

The currert parameber set (s read-only. LUise Create New buiton below to moddy parametens io sut your job.

Gaenaral Faatura Detoction

Option Valwe
s 20
[hete
[MehiHa]e

[Mhbal+

[M+h-H2CT

[M+H-2HO

MK

[M4ACH+H]J+

[MeACH s+

[M+2Na-H]+

[M+2HJ2+ -

adducts

Reetention Time Comoction Aignment

Stafistics Annotation ualization Miscollanaous

Noder
talerance b database search

adducts 1o be consaiired for database search

sampis biasource: Salpct your speciesicell ine, et that comespand ta your sampies. Default human
pathway ppm deviation N matabolite pathway lookup

g inensdy thrashold rererTem intanity cul-off for pathway analysis

significan kst p-value cutoff ALTQ significant kst pvalue cut-off
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13) Click Save. Back to the module “identification” and verified if the metabolite library
of the organism in study was selected!! Click and save using a name “myXCMS
parameter” for your customized method.

Click Next>>>> click Submit. The job will start
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14) Go to View Results >>>> You will see the job progress. If you see the percentage
values, the job is running without error. Wait and click View result to see the results of
the completed job

Shoed ool
1

ok Duwtasets | Pamsmetens  GiouR  Share

ExeTreL s Progress oname e Croatod . Pardmeten G Doleta
PR m nanoss B WL W Friy "~ x
PR aw e X

LT =3 e RN 1 L ~” x
[ vew [T - EEmNw ! : i okt -~ x

PR m —_—t P_2019-08:11 168 ACIT YO (£ 304771 et ~” x
=3 fRNw ; . e LAl scoos | %

——
=

Moulti-Omics Datas

Click System Biology Results >>>> click the column Overlapping putative metabolites
to classify in descending order.

>>>> click the column Overlapping putative metabolites to classify in descending
order. You could click in the link to see the metabolite informationfor each pathway

enriched.

Or select and copy the all table and edit in Excel and Word Editor for include the more
significant and relevant informations such as:
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Pathway All p-
Overlapp | metabol | values
ing ites2x*
putative
metabolit
esl

flavonoid 9 10 3.4e-

biosynthesis (in 4

equisetum)

kaempferol 9 9 3.3e-

glycoside biosynthesis 4

(Arabidopsis)

sanguinarine and 8 13 9.9e-

macarpine biosynthesis 4

brassinosteroid 7 17 2.2e-

biosynthesis | 2

cytokinins 6 10 2.2e-

7-N-glucoside 3

biosynthesis

flavonoid 6 8 7.6e-

biosynthesis 4

2,3-cis-flavanols 5 5 5.0e-

biosynthesis 4

cytokinins 5 8 2.8e-

9-N-glucoside 3

biosynthesis

gibberellin 5 19 5.5e-

inactivation | (2p- 1

hydroxylation)

leucopelargonidin 5 6 8.0e-

and leucocyanidin 4

biosynthesis

matairesinol 5 9 1.2e-

biosynthesis 1

gibberellin 4 9 3.0e-

biosynthesis | (non C-3, 2

non C-13 hydroxylation)

glucosinolate 4 4 8.1e-

biosynthesis from 4

hexahomomethionine

leucodelphinidin 4 6 3.8e-

biosynthesis 3

luteolin 4 5 1.7e-

biosynthesis 3
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luteolin glycosides 4 4 8.1e-

biosynthesis 4

quercetin glycoside 4 6 3.8e-

biosynthesis 3
(Arabidopsis)

steviol glucoside 4 7 5.4e-

biosynthesis 2

(rebaudioside A
biosynthesis)

aliphatic 3 4 6.0e-

glucosinolate 3
biosynthesis, side chain
elongation cycle

anthocyanin 3 4 6.0e-
biosynthesis (cyanidin 3- 3
O-glucoside)

arginine 3 5 1.5e-
biosynthesis Il (acetyl 2
cycle)

brassinosteroid 3 14 3.5e-
biosynthesis I 1

indole 3 3 5.4e-
glucosinolate breakdown 2
(active in intact plant cell)

flavonol 3 4 6.0e-
biosynthesis 3

gibberellin 3 7 S5.4e-
biosynthesis Il (early C-3 2
hydroxylation)

glucosinolate 3 4 6.0e-
biosynthesis from 3
dihomomethionine

16 )Unzip the “result.rar” that you downloaded and open the file "“XCMS-diffreport-
MultiClass.xlIsx"
using the OpenOffice.
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Delete the all column “A" and maintain “B". Also, delete the columns from “C" to "Z".
Now you will maintain the information of the XIC area from the all ions detected and

aligned by XCMS.
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17) Edit the table for the use in the MetaboAnalyst plataform. You need inset the lines
"name”, “sample” and “label” to indicate the treatments and replicates. Use
appropriated codifications for the treatments because it will be used in the exported

figures for publication!!!
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18)Save as a txt (csv) file (click in “edit filter configuration and maintaining the
format), such as "XCMS-diffreport-MultiClass_yourprofile.csv”, using the following
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METABOLITE DATA ANALYSIS

3 1) Go to https://www.metaboanalyst.ca/faces/ModuleView.xhtml

Click in Statistical Analysis>>> "Select "Peak Intensity Table"and format “sample in
columns (unpaired)”.
Select the file "XCMS-diffreport-MultiClass_yourprofile.csv”

Click in submit >>> click in skip.

In the next window choice the method “Standard Deviation"” for remove low quality
results. Click in “process”

2) The next module is “Data Normalization".
Note: Now, the aligned raw data can be normalized using different statistical methods.

During normalization process the “Data transformation” and "data scaling” have been
recommended when some requirement of the parametric statistic, such as normality of
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the error distribution, homogeneity of variance and etc., are not met. The
MetaboAnalyst pipeline enable to choice the better normalization options, indicating
the result after and before the procedure. Data hormalization by media or median also
show satisfactory results and could be used. Use data transformation by
"ParetoScaling".See the results before and after normalization to verify if the data is
under normal distribution and if the variability were reduced.

Now, you can choice the analysis according with your experimental design and
hypothesis. It convenient start with "Cluster Analysis” such as PCA enable view the
general behaviors of the treatments and replicates, identifying the effect of specific
treatments or genotype relative to the metabolite abundances. Adjustment for
differences among your sample, data transformation and scaling are two different
approaches to make individual features more comparable. You can use one or combine
them to achieve better results. For details, see documentation on the MetaboAnalyst site
(https://www.metaboanalyst.ca/faces/docs/Tutorial.xhtml).

Click in Normalization by median and Pareto Scaling>>>>>submitand see the
results........

3) Analysis by MetaboAnalyst plataform

Note: Now, you can choice the analysis according with your experimental design and
hypothesis. It convenient start with “Cluster Analysis" such as PCA enable view the
general behaviors of the treatments and replicates, identifying the effect of specific
treatments or genotype relative to the metabolite abundances.
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“Cluster Analysis" by PSDLA and heatmap enable also identify which metabolites
showed higher variations for each group (the output indicate the relative concentrations
of the corresponding metabolite in each group under study).

class
IACET 1
1 TACLT_MI
UEVI0S |
0s UFVIDﬁ_NI

0

0.5

I £Tow
I LT

| SOTALM

IN“S0TAN

ANOVA
Click in ANOVA one-way
Click in “red filled circles >>>> you will see the dysregulated compounds

Or click in the link to see the table containing all ANOVA results

You could also search the most significant ions listed from the PSDLA and heatmap
above.

To export: click in picture icon and select TIF and 600dpi and full page.
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METABOLITE IDENTIFICATION FROM MS/MS SPECTRUM

4

Note: Metabolite identification based in MS and MS/MS spectra is a challenging task.
To obtained high confidence putative identifications require the use of multiple
approaches. Currently, this process relies on tandem mass spectrometry (MS/MS)
spectra generated separately for peaks of interest identified from previous MS runs.
Frequently, the start point is compare the query spectrum against a database of
MS/MS spectra of reference compounds and rank the candidates based on their
similarity or identity to the query spectrum. This approach allow also select putative
compounds sharing chemical groups that could be useful for structure elucidation.
Complementary approaches can be combined to confirmate the identifications, such
as the use of isotope pattern analysis for detecting the molecular formula and further
analyses the fragmentation pattern of a compound using fragmentation trees (Sirius
Package) and/or of Competitive Fragmentation Modeling-ID (CFM-ID) to accurately
predict electrospray ionization-MS/MS (ESI-MS/MS) spectra from chemical structures
under investigation .

The followed steps describe the use of the NIST package for searches of the MS/MS

spectrum of ions selected as dysregulated using the XCMS and Metaboanalyst
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plataforms. The fragmentation spectra (ESI MS/MS and LC/MS) were download from
MassBank of North America (MoNA) repository
(https://mona.fiehnlab.ucdavis.edu/downloads), imported and formatted for the use by
the NISTdemo.exe. Use the trial version or purchase a commercial license for the NIST
packages and libraries.

Download the “Tutorial_LCMS.rar"” from https://figshare.com/s/952a2e51cc79592deb9d
containing the trial versions, videos and .mdf files as example.

1) Unzip the DataAnalysis.rar and install ....use the evaluation license for 30days or
purchase a definitive license from Bruker Daltonics.

Note: other packages could be used to export the MS/MS peak list. Verify the input
formats for the NIST.exe.

2) Run the DataAnalysis.exe.

3) Go to “file” >>>> "open"” your LC/MS spectrum file. You will see the MS and MS/MS
profiles.

4)Go to “Method” >>>> "open” >>> in the directory “processing” choice the
appropriated method, such as “DataAnalysis micrOTOF
Default_HUM_altalntensidade100.m" to detect and process for 100 higher intensity
ions.

5) Use the mouse right-click over the “TIC +all MSn"” Windows and select “find
compounds Auto MSn" to generate the compound list

Use the mouse right-click over the spectrum window >>>> select "Display Parameters”
configure “mass precision” for 4. High accuracy mass spectrum will be displayed.

6) Click over the LC/MS spectrum file on the upper left side to select all compounds and
chromatograms>>>>> go to “File” >>> export>>>> mass spectrum>>> select mgf
format >>> maintain the file name “myfilename.mgf” click in OK to export.......

Note: You could export a file .mgf containing a spectrum of interest or a file containing

multiple MS/MS spectrum.

7) Unzip the NIST.rar and install in your PC. Click in cancel when was required to search
for the library in your PC.

8) Unzip the "libraries.rar” and paste the directory library in “D:\NIST14\MSSEARCH\"

9) Run the NIST “nist ms search.exe".
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10) NIST configuration:
Go to “options” >>> “library search options”

Note: The NIST package enable search your MS/MSspectra against the MSM/MS
spectra present in the libraries. There are three types: GC M/MS library (main lib), GC RI
(retention index) and ESI - LC MS/MS.

Thus, select all libraries except “mainlib, raplib and nist_ri

Libruny Saanch Oypticans

Gpach | MGG Libvaies | dctomation | Limks | Conatants | 1021 |

el Libi

raprd -

00T Spechnin 17 Liwanes T Specta inE Lkswme

Spectum seach -|

Go to “MS/MS" and configure for Q-TOF and low mass molecules.

When you are performing the a search the option “Ignore the Precursor” could be
unselect for enable the spectrum match with related compounds containing similar
chemical groups. For example, flavonoids core with different glicoconjugates. The
“Score Threshold" could also be modified to enable matching with spectra generated
from different mass spectrometers using lower and higher collision energies;
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11) Import and open the mass spectrum exported as .mgf
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12) Process a double-click on the MS2file and the search will be start....
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Note: this search was performed using the options “ldentity” and MS/MS and the option
“precursor ion m/z" "in spectrum” as selected. Thus, enable hits with higher similarities
for the fragments and precursor ions over the mass accuracy and scores thresholds!!!
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If this options fail to find compounds sharing the same accuracy mass, try the
“Similarity” “simple” search option!

In this example, the ion 625.1743 before the search using these option return with a
matching for Quercetin 3-methyl ester (Isorharmnetin) (317.0656), thus could be a Methyl

quercetin glycosilated.

©|be]a| 5| [1 usamroem sz meee | @) L|5)] @]

1 = . 17 B, M 17U A0, T Do, 2050
T Ted Pl oS A0, T 2305 ! s i WA E HOD8 TeFie
T TwdiFle SMSTNTOREN 141 S0, R & . 4
1510 |
Ly Search Dpticns ® W X M0 X0 PO 40 40 S0 W0 Gm
-

| S UET 1 TR, A, T O M

Somch | MEAKS | Linaies | Aasommatin | Limts | Corestarss | 527 |

BT O

Spectum Search Trw
 Idarthy (7 Sondwity
3 |s — o
= = 1510064 1essn  Zmoa0 TR y
Search Dggons Db Dot EEE 2506 W0k
Feversa Search I dedomaion
r -
At Poggen ik
© Oalmk C Fat C 08 ||| doplLimis T V0 V0 @0 X0 o M5 M0 X0 W0 M) %0 30 W0 40 40 &0 @0 S0 W0 S0 W0 %0 @0 &0
= T e TN T T TR T = Cmiin, Foiyl s
oo i Uow Eonsaarts [T, e e Y BT THETTH T
Shuchus sty Samch Opliors 7%
I Match Wumber sifiegs [ Shiws Hombisguss
15302
i

T T

EZE
| | e e 7 mmsbed b ei=3ife GTOF 129 P81
L R | e

P [ r—ry | W T == 1

The search was performed again using the high constrains options such as options
“Identity” and MS/MS and the option “precursor ion m/z" "in spectrum”as selected and

not ignore the precursor (MS/MS options).

Observe that the identify compound sharing the same high accuracy mass as a Rutin
methyled or Isoharmnetin 3-rutinoside
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Thus, if the libraries contain the MS/MS spectrum for your compound will see a matches
for your spectrum (Remind that libraries contain repeated spectra for the same
compound, however generated with different instruments and energy from different

labs!!).

Thus, the similarity and identity searches will generate informations about a putative
chemical groups and will be useful when applying other methods for putative
compounds identification from MS data.
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