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La investigacion «dmica», nuevo campo emergente (que incluye la gendmica, protedmicay
metaboldmica), se ocupa de la caracterizacion completa de los pequeios metabolitos
moleculares presentes en sistemas bioldgicos.
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Anexo: Definicion de Metabondmica

 Medida de la respuesta metabodlica dinamica y multiparamétrica de
un sistema vivo a estimulos patofisiologicos o modificaciones
geneéticas (Nicholson, 1999)

— medida cuantitativa de la respuesta metabolica «total» en
relacion con el tiempo a estimulos patofisiologicos
(nutricionales, xenobioticos, quirurgicos o toxicos)

 MetabolLomica - el cuadro / MetaboNomica - la pelicula
 Hoy en dia, todo es Metabolomica
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Hospedador

«... el conjunto completo de oma

metabolitos/sustancias intermedias

crob

con bajo peso molecular, que
dependen de un contexto y que varian
en funcion de la fisiologia, el estado de
desarrollo o patoldgico de la célula,
tejido, 6rgano u organismo...» (Oliver
2002)

Origen: Endometaboloma, Microbioma,
Xenobioma, Nutribioma...

Naturaleza: Glicoma, lipidoma,
esfingolipidoma, peptidoma...

Metaboloma < Fenotipo
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Lo que puede aportar la metabolémica (I)

Perspectiva global del estatus metabadlico y de los eventos bioquimicos globales
asociados a un sistema celular o bioldgico.
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— Situaciones patoldgicas sin mecanismo conocido, como la relacion entre la obesidad

y la resistencia a la insulina
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Lo que puede aportar la metabolomica (ll)

Identificacidn (propuesta) de nuevos biomarcadores,
importantes en el proceso de descubrimiento de nuevos

farmacos o como herramientas de diagnostico in vitro.

— Por ejemplo, nuevos biomarcadores diagnodsticos para la

agresividad en la leucemia linfatica cronica

AULifeSci 2

Utility of validated metabolites as biomarkers of aggressive state of CLL

Metabolite

Acetylcarnitine
Butyrylcarnitine
Hexanoylcarnitine
Octanoylcarnitine
Decanoylcarnitine
Palmitoylcarnitine
Dodecanamide
Hexadecanami ide
Oleamide

Linoleamide

Acylcarnitines®

FAAb

AUC

0.695
0.548
0.690
0.651
0.662
0719
0.497
0.516

0.600
0.672
0.743
0.662

Acylcarnitines and FAA  0.750

Sensitivity
(%)
43.2
10.8
27.0
29.7
27.0

40.5
8.1
5.4

18.9
16.2
32.4
13.9

54.0

Specificity PPV (%)

(%)
93.0
98.0
96.0
95.0
94.0

24.0
100.0
100.0

6.0
?8.0
5.0
96.0

89.0

86.1
84.4

87.1
85.6
81.8

87.1
100.0
100.0

82.5
89.0
86.6
77.6

83.1

NPV (%)

62.1
52.4

56.8
57.5
56.3

61.2
521
51.4

54.2
53.9
58.4
52.7

65.9
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La metabolémica sirve para...

* Dbuscar diferencias metabdlicas entre grupos de muestras (caso vs. control; pre-
tratamiento vs. post-tratamiento; una condicion vs. otra)

 identificar compuestos que sean significativos y proponer los mecanismos
« averiguar informacion sobre el fenotipo

« oObservar los efectos de un tratamiento

« encontrar nuevos objetivos farmacologicos

La metaboldmica NO es...

e un metodo para revelar el destino de un metabolito o un farmaco
« un meétodo de cuantificacion

* el uso de un simple kit para cuantificar un grupo de metabolitos (se requiere
NMR, MS...)

* posible sin una comparacion simultanea de muestras



Definicion de Metabolismo
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El grupo completo
de procesos
(bio)quimicos dentro
de un organulo.
célula, tejido,
organo u
organismo,
esenciales para la
vida
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Enfoques analiticos en la metabolomica

Estrategias metabolomicas
No dirigida Dirigida

v
9 p @Qggr

Muestras Muestras y Estandares de metabolitos

20.0

& 100

-0.0-#E

Alineamiento y tratamiento de datos Andlisis de datos/Cuantificacion

% vy l 2041238
1450487
440487 30351 188,107

Confirmacion con MS/MS a partir de los estandares Comparacion de muestra y estandares

Perfil metabélico global Cuantificacion de metabolitos especificos




Tres maneras de hacer metabolomica

@ Metabolome analysis q

METABOLIC METABOLITE >mw

sample treatment standards for quantification selectivity

non-biased sample data treatment -

-
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FLUJO DE TRABAJO EN METABOLOMICA

2
Recogida
de muestras

3
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TECNICAS ANALITICAS

GC/MS: Compuestos polares pequeros
— Principalmente solubles en agua (algunos hidrofobicos)
— Tratamiento de muestras: Derivatizacion

— Fragmentacion reproducible - bases de datos
NMR

— Soluble en agua

|

— Practicamente sin tratamiento de muestra
— LOD alto

LC/MS

— metabolitos de tamano pequefo a grande (<1500 Da), y de
polaridad media a nula

| |||ll||l|IIIIIlIIIIIIIIllIIIlm

CE/MS: Compuestos polares pequefos-medianos

— Aminoacidos, acilcarnitinas, poliaminas, etc.
— Sin derivatizaciéon



Plataformas analiticas basadas en la MS en la metabolomica +

Técnica Analitica
GC-MS

LC-MS

CE-MS

Aplicacion
Separacion, identificacion,
y cuantificacion de
metabolites poco polares,
volatiles y térmicamente
estables

Separacion, identificacion,
y cuantificacion de
numMerosos grupos de
metabolitos, dependiendo
del tipo de columna y fase
movil

Separacion, identificacion,
y cuantificacion de
metabolites polares e
ionizados, volumenes de
muestra muy pequeno.

Ventajas
Elevada resolucion,
posibilidad de librerias de
metabolites de amplio

espectro para identificacion.

Alta sensibilidad, alta
capacidad de carga de
muestra, no necesaria
derivatizacion, posibilidad
de analizar compuestos
termolabiles.

Elevada resolucion y
analisis rapido, util para
muestras bioldgicas
complejas, incluso con muy
poco volumen

A(TifeSci 9,
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Desventajas
Imporibilidad de analizar
metabolitos termoestables.
Se require la derivatizacion
de metabolitos no volatiles
de elevado peso molecular

Disponibilidad limitada
de librerias comerciales,
restriccion de eluyentes en
LC, efecto matriz, limitado
potencial de identificacion a
menos que se utilice como
deteccion MS-MS

Disponibilidad limitada
de librerias comerciales.
Incompatibilidad de BGE,
limites de deteccion.
Limitado potencial de
identificacion a menos que
se utilice como deteccion
MS-MS
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A: QC (puntos rojos) agrupadas B: QC dispersas



TRATAMIENTO DE DATOS EN METABOLOMICA:
Procesamiento de senales
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Procesamiento de Pretratamiento de datos
datos brutos
(primarios)

» Conversion de archivos de

datos brutos

Preprocesamiento de
datos

« Reduccioén del ruido

+ Deteccion de picos

* Alineamiento

* Filtrado de datos

* Valores perdidos (en blanco)

* Normalizacion
* Transformacion
* Escalado

Tratamiento de datos

* |[dentificacion de metabolitos
» Analisis estadistico:
Multivariante & Univariante

FLUJO DEL PROCESAMIENTO DE DATOS



TECNICA ANALITICA: GC-MS ACifeSci 2,
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Criterio de referencia
— Altamente sensible y reproducible
— Informacion: Calidad y Cantidad
— Librerias de espectros para propositos de identificacion
— EI 10-20% de los compuestos conocidos se pueden analizar mediante GC

» Alta relevancia metabdlica

gl
I

(a) Datos 3D de GC/MS; (b) Cromatograma de ion extraido para el ion seleccionado
(c) Un Unico punto de datos en el tiempo proporciona un Unico espectro de masas
extraido de Chromatography Today



Deconvolucion

TIC ‘ a)

Componente 1

Componente 2

Componente 3

Coelucidon de 3 compuestos

ims

Natriz b)
e

Nerferencias
1
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Tras la deconvolucion

a) Antesy b) Después del proceso de deconvolucién

extraido de https.//www.agilent.com/cs/library/Support/Documents/f05017.pdf
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Deconvolucion en LC-ESI-MS y CE-ESI-MS CE‘U‘

 Meétodos basados en picos

* A la hora de determinar si los distintos iones son del mismo “posible compuesto”
(feature) el Molecular Feature Extractor (Agilent) considera la exactitud de las
medidas de masas para iones relacionados en un grupo por su estado de carga,
distribucion isotopica, y las posibles relaciones quimicas.

« También puede considerar iones vinculados como aductos: aductos de proton,
sodio, potasio y amonio en la ionizacion positiva o pérdida de un proton, aductos
con formiato, etc., en el modo de ionizacion negativa.



Después de la deconvolucidén

a)

b) Cromatogramas de cada uno de los compuestos obtenidos después de la deconvolucion

Cromatograma de lones Totales
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. Cromatograma o lista de caracteristicas?

Automatically Show Columns | | o8 58 | & & | & & | ok 3% 1 7

Show/Hide - +#| Saturated v5| RT ¥4 mfz v+ Mass v+| Polarity v+ lons v+| Height v+ Area v+ Vol v+ Quality Score v+

5 S| 0.514] 280.0023] 279.085| Positive 5| 2740215 14234373 100

[ S| 0.517] 203.0526] 202.0454| Positive 6| 4045612 20286412 80

= 0.526] 140.0682] 139.0609] Positive 3| 1530642 7519633 100

5 0.529| 136.0482| 135.041] Positive 2| 1187260 6016909 100

[ S| 0.57] 162.1126] 161.1053| Positive 7| 2758926 19465836 100

= S| 0.57] 304.2908] 303.2926] Positive 4] 3021606 14360408 100

5 0.58| 114.0664| 113.0591] Positive 4| 549509 6985240 80

54 - - - 7] 0.614] 175.1192] 174.1119] Positive 3] 760396 3860452 91.6
52 5 0.625| 156.0768| 155.0696] Positive 7| 1055485 6005360 100
: W 5 0.646] 170.0927| 169.0854] Positive 4] 604901 3355886 100
u 5 S| 3.29] 520.3380] 519.3316] Positive 7| 3243084 36560884 80.2
:.-.Z 5 3.208] 544.3388| 543.3315| Positive 4] 1339590 12508261 87
ae = S| 3.483] 520.3389] 519.3316] Positive 11] 5382675 86088232 85.2
as 5 S| 35| 544.3380] 543.3316| Positive 7| 2216628 36501788 100
zs [ S| 3.573] 496.3380| 495.3316| Positive 6| 8281163 50624664 86.1
24 = S| 3.746] 496.3388] 405.3316] Positive 13 11742118 200075408 80
" 7 S| 3.89] 522.3545] 521.3472| Positive 8| 2204035 17763280 a7
:j p [ S| 4.801| 524.3702| 523.3620| Positive 12| 6862920 111854136 100
1z : ] | = 5.027| 524.3702| 523.3629] Positive 6| 1308318 $748089 87
oe } k :,F.\ }I o 5559 163.0393| 162.032| Positive 4| 1349239 5379156 100
w4, Al a [ S| 5.561| 301.2839] 300.2767| Positive 15 7367381 51706644 100
"ﬁ;l‘. " 'L’*’t 4.: SRV [ S| 5.561] 140.0235] 148.0162] Positive 4] 2915086 12886771 100
: T e Rl : ‘ 5 5.507| 338.3418| 337.3345| Positive 9| 787867 4058574 100

5 S| 5.849] 675.5425| 674.5353| Positive 7| 6821314 39406860 100

5 5.857| 627.5339| 626.5266] Positive 3] 712763 3673685 100

= S| 5.004] 701.5583] 700.551| Positive 8| 8615328 50468044 100

5 S| 5041 680.558] 688.5507| Positive 8| 3178377 18867332 100

[ 5.091| 754.5372| 753.5299| Positive 4] 737180 4127601 100

{vl R OOR T2N R2RO 720 R2Q7 Darecitivia 7 18NAR1R QALANADIMN 1NN

| <]

£\ Chromatogram Results x

1h MS Spectrum



 Alineamiento

— Los desplazamientos de los picos se observan a través del eje del RT

Preprocesamiento de datos ACLifeSci , 2,
== CEU

Universidad
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— Dos grupos:
* se alinean los datos antes de la deteccion de picos
« meétodos de alineamiento basados en el pico: se alinean en todas las muestras los picos espectrales
detectados
e programas:

MetaboAnalyst (metaboanalyst.ca)

mzmine and mzmine2 (http://mzmine.sourceforge.net/)
metAlign

BinBase (fiehnlab.ucdavis.edu)

xcms and xecms2 (Scripps)

metaXCMS (Scripps)

XCMS Online (Scripps)

 Valores en blanco

— Problemas en nuevos analisis
— Distintas estrategias
 Sustituir por la mitad del minimo, por media/mediana, el k vecino-mas-cercano (KNN), el PCA
probabilistico (PPCA), el método PCA bayesiano (BPCA), o la Descomposicion en Valores
Singulares (SVD), etc.

 Filtracion

— Variables de tamafnos muy pequefios - detectados usando la media o la mediana
— Variables que son practicamente constantes - detectadas usando la desviacion estandar (SD)
— Variables que muestran baja repetibilidad - medidas usando la muestra QC



Pretratamiento de datos

e Normalizacion

Normalizacion especifica de muestra

(i.e. peso, volumen)

Normalizacidon por suma o mediana
Normalizacion por muestra de referencia
Normalizacion mediante muestra combinada
a partir de un grupo de control

Normalizacidn por caracteristica de referencia
Normalizacion por cuantiles

e Transformacion de datos

Transformacion logaritmica
Transformacion de raiz cubica

MCTifeSei 2,
== CEU
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e Escalado de datos

Centrado a la media
Autoescalado (centrado a la
media y dividido por la desviacion
estandar de cada variable)
Escalado Pareto (centrado a la
media y dividido por la raiz
cuadrada de la desviacidn
estandar de cada variable)
Escalado por rango (centrado a la
media y dividido por el rango de
cada variable)
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Objetivos: i
0 detectar diferencias entre grupos de muestras a nivel quimico

O categorizar compuestos de acuerdo a su importancia relativa para la
diferenciacion de muestras

PRGBS ) Independent
o variable dependiente: representa el resultado o Variable
el efecto, o se evalua para comprobar si existe ‘( (
un efecto, p. gj.: abundancia de metabolito

N> CHANGE

o variable independiente: representa las in the
entradas o las causas, o se evaluan para )

determinar si son las causas, p. €].: condiciones “
de tratamiento dentro del experimento ~

TIPOS J

)

Dependent
Variable

o Analisis univariante UVA:
o Distribucidon normal: Prueba t de Student, ANOVA
o Distribucion no normal: prueba de la U de Mann-Whitney, Kruskal-Wallis

o Analisis multivariante MVA: PCA, PLS-DA, OPLSDA



PCA

\ variacion de las muestras

ﬁutilizado como herramienta en anélisis\

exploratorio de datos

0 cada punto representa graficamente
cada muestra medida

o el algoritmo no tiene conocimiento de
las asociaciones en grupo de las
muestras - analisis no supervisado

o el primer compuesto principal explica la
mayor parte de la variacion

o0 las cargas de compuestos indican el
impacto del compuesto en el analisis

O cada punto es la suma de las cargas de

compuestos de una muestra
o0 la densidad de la agrupacion refleja la

A(TifeSci 9,
+ CEU
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Y-Axis

/
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Prediccion de clases

un algoritmo que utiliza datos previos para

predecir los resultados de observaciones futuras

« el algoritmo tiene conocimiento de las
asociaciones en grupo de las muestras -
analisis supervisado

« algoritmos habituales

— Analisis discriminante por
minimos cuadrados parciales
(PLS-DA)

— Maquinas de soporte vectorial

— Arbol de decision

— Bayesiano ingenuo
\— Red neuronal /

&= cru
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Prediccion de clases: PLS-DA

Analisis Discriminante por Minimos Cuadrados Parciales
Analisis Discriminante por Proyeccion en Estructuras Latentes

/ un método estadistico que guarda cierta relacion con el analisis de compuestos principales (PCA), \

@)

/OOO

pero siendo un analisis supervisado

crea un modelo de regresion lineal proyectando las variables predichas y observables en un nuevo
espacio

muy adecuado para cuando existen mas indicadores (compuestos) que observaciones (muestras)
cada compuesto posee un t-score que representa su impacto en la prediccidn

se asigna un valor de confianza de la prediccion al ejecutar el modelo

)

Y-Axis
~0 I\'-Axis
Q
4 U
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# MetaboAnalyst

€ e e

35

\

=3

» Processing
MNormalization

» Statistics
Download

Exit

by + -

<html - @Y Qs n@a o =

metaboanalyst.ca/faces/upload/StatUploadVi

MetaboAnalyst -- a comprehensive tool for metabolomics analysis and interpretation

“ R Command History DI

1) Upleoad your data

1. mSet<-InitDataGbjects|"pktable”,
"stat”, FALSE)

i Tab-delimited text (.txt) or comma-separated values (.csv) file:
2. mSet<-Read.TextData (mSet,
"Replacing_with_your_file path”,

Data Type: Concentrations Spectral bins e Peakintensity table "eolu®”, "dise");
3. mSet<-SanityCheckData(mSet)
Format: Samples in columns (unpaired) -

Data File: Examinar._. | DataMatrix csv

i Zipped Files (.zip) :

Data Type: ® NMR peaklist MS peak list MS spectra
Data File: Examinar.. | No se ha seleccionade ningdn archivo W
Pair File: Examinar_. | No se ha seleccionado ninglin archivo

2) Try our test data :

Data Type Description v

Xia Lab @ MeGill (last updated 2017-11-28)



Prediccion de clases: Validacion del modelo
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se evalua la exactitud de la regla de prediccidn que se crea y proporciona

una indicacion de modelos de sobreajuste:

se utilizan todas las muestras del conjunto de entrenamiento excepto una para construir la regla de prediccion \
utilizando esta regla, se predice la clase de muestra que se ha dejado fuera

la muestra se devuelve al conjunto de entrenamiento y se deja fuera una muestra diferente, volviendo a

elaborar la regla de prediccion con las muestras que quedan

se repite este proceso hasta que se haya predicho cada muestra del conjunto de entrenamiento exactamente
unavez

se recuenta entonces el numero de predicciones correctas e incorrectas para determinar el porcentaje de éxitcy

. las muestras del conjunto de entrenamiento se dividen aleatoriamente en N subconjuntos iguales, \

manteniendo una frecuencia de clases relativa

N-1 subconjuntos se combinan entonces para el entrenamiento y el conjunto sobrante se utiliza para el ensayo
se repite paso a paso dejando un grupo fuera cada vez

se repite el paso 1, 2, 3 M veces

cada muestra se predice M veces y se comunica la clase que haya sido predicha mas veces a lo largo de
esas M veces en los resultados de validacion /




Identificacion

Busqueda en base de datos con
medida de masa exacta

Busqueda en base de datos
comparando el

Busqueda en base de datos
comparando el patron isotopico
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- Basadas datos espectrales

— Principalmente pequenas moléculas y no solo metabolitos

— NMR

— MS o MS/MS
 Basadas en informacién de compuestos

— Nombre de compuesto, estructuras, propiedades fisicas, identificacion
 Basadas en base de datos de rutas metabdlicas

— Rutas de metabolitos, xenobidticos, proteinas y de senalizacion
 Base de datos metabolémica completa

— Una combinacion de las anteriores



Lista de Bases de Datos en 2018

URL
http://aralip.plantbiology.msu.edu/pathways/pathw
ays

http://www.atipd.ethz.ch/
http://bigg.ucsd.edu/

http://biocyc.org/
http://bionumbers.hms.harvard.edu/
http://www.bml-nmr.org/
http://www.bmrb.wisc.edu/metabolomics/
http://www.cowmetdb.ca/cgi-bin/browse.cgi
http://www.ebi.ac.uk/chebi/
https://www.ebi.ac.uk/chembl/about#
http://www.ebi.ac.uk/chebi/
http://chemminedb.ucr.edu/
http://www.chemspider.com/
http://ccd.chemnetbase.com/intro/index.jsp#about
http://www.csfmetabolome.ca/
http://ccdb.wishartlab.com/CCDB/
http://www.drugbank.ca/
http://www.ecmdb.ca/
http://web.expasy.org/pathways/
http://fiehnlab.ucdavis.edu/Metabolite-Library-
2007/

http://www.foodb.ca
http://gmd.mpimp-golm.mpg.de/
http://metabolomics.pharm.uconn.edu/iimdb/

http://www.genome.jp/kegg/
http://www.genome.jp/ke lycan

Nombre

KEGG

KEGG Glycan
KNApSAcK
LipidMaps
MarkerDB
MassBank
MetaboAnalyst
Metabolights
MetaCrop
MetaCyc
METAGENE
METLIN
MMCD
mzCloud
OMIM
OMMBID
Oryzabase
PepBank
PharmGKB

PMN
PubChem
Reactome
RiceCyc

Serum Metabolome

Database

SetupX & BinBase
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URL

http://prime.psc.riken.jp/?action=metabolites index

http://www.genome.jp/kegg/glycan/

http://prime.psc.riken.jp/?action=metabolites index

http://www.lipidmaps.org/

http://www.markerdb.ca/users/sign in

http://www.massbank.jp/

http://www.metaboanalyst.ca/MetaboAnalyst/

http://www.ebi.ac.uk/metabolights/index

http://metacrop.ipk-gatersleben.de/apex/f?p=269:111:

http://metacyc.org/

http://www.metagene.de/program/a.prg

https://metlin.scripps.edu/index.php

http://mmcd.nmrfam.wisc.edu/

https://mzcloud.org/

http://www.ncbi.nlm.nih.gov/omim/

http://ommbid.mhmedical.com/

http://www.shigen.nig.ac.jp/rice/oryzabase/

http://pepbank.mgh.harvard.edu/

http://www.pharmgkb.org/

http://www.plantcyc.org/

http://pubchem.ncbi.nlm.nih.gov/

http://www.reactome.org/

http://pathway.gramene.org/gramene/ricecyc.shtml

http://www.serummetabolome.ca/

http://fiehnlab.ucdavis.edu/projects/binbase setupx




Experimental Masses (*):

enter significant input masses

All Experimental Masses:

enter all input masses

Chemical Alphabet (*):
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Retention Times: Composite Spectra: i Dedlcado a Ia anotaCIOn de metabOIItOS-

« Realiza busquedas en compuestos unificados
de distintas fuentes.

« Aplica conocimiento basado en la informacion
de entrada proporcionada por el usuario.

* Ayuda a identificar lipidos oxidados.

http://ceumass.eps.uspceu.es/mediator

enter significant composite spectra

Seleccionar archivo

All Retention Times: All Composite Spectra:

enter all retention times enter all composite spectra

Databases (*):

Input Masses Mode (*): lonization Mode (*): Adducts (*):

| All {(Including In Silico Compounds)

1 keag Neutral Masses Neutral
&l HMDB e
m/z Masses Positive Mode

[l LipidMaps
Negative Mode

Metlin
[E MINE (Only In Silico Compounds)

Metabolites (*): calculation of new m/z from neutral

mass based on selected adducts

Only lipids

All including peptides
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= E [ [u] E F G H | ) K L M ] a
LIST OF COMPOUNDS
Ezperimental mass Identifier Adduct | PPM Errc|Molecular Weigh Name Formula CAS Eegg HMDOE Lipidiaps Metlin  PubChem  InChlKey Pathways
399.3367 7732 MeH 5 309,339 L-palmitoylearnitine C2aH45M 04 LIF A0FOFO0TS HOMBRGHKHMYMOC-MRF ANRHFSA-M
399.3367 1776 MeH B 399.3343 O-palmitoylearnitine C23H45M04 LIAFA0TOFO09E HOMRRGEEHMYMOC-UHFFFADY SA-R
399.3367 TPEST MeH B 399.3343 Palmitoylearnitine C23H45MN04 2364-67-2 C02390 HMOB0000227 LIMFA0TOF0004 36EET 11953516 AROMRREEKHMYMOC-0AGYLSRUS Eatty acid Metabolism  Fatty 3
399.3367 0 Meha a 0 Mo compounds found for experimental mass 339.3367 and adduct: |
399.3367 12442 MMHE 5 82,2083 methyl 9-butylperony-10,12-octadecadiencate CazH4204 LMFAND4003E 74461 RYZMRF ORHEMPEH-IZAPIVEJSA-MN
399.3367 12443 MMHE E 3823083 methyl 12-butylperosy-9,1-octadecadienoates C23H4204 LIFa0mennzy  T44e2 GUWTNFTRALEODJ-AEPWDTSSSA-M
399.3367 95769 MMHE B 3823083 Lepidiumterpenyl ester C23H4z204 HMDEN0ZEREE Tatges 794320 PASMASGUCOKEJK-UHFFFACYSA-M
399.3367 B3361 MehH$ ] 382.3083 MGI0OE0:2(1Z 42)00) CE3H4z04 Hi-DEO011544 B2328 "Ga480364  PMUSUEZTCFTEMO-HZJYTTRMSA-N
389.3367 B2E4E MMHE ] 3023083 MG[20:2(112, M42)/0:000:0] CzaH4z04 HI-DE00115 74 Tzi6E THi48098%  ORBGFYBOCEYOSKM-KOTZAJSHSAN
399.3367 S0EZ M-MHE 5 32,2082 Persenons B CzaH4z04 HMDE00255955 31145 MLEMGELZUOMHEHE-SLYRVAYSA-N
399.3367 0 MeH-H2O) a 0 Mo compounds found for experimental mass 399.3367 and adduct: |
4213164 16368 MeH E 4213132 Gamma-linolenyl carnitine C2EH43M04 HMOBOO0EHE LIMFANTO0GSS Baisd "Ga477618  VOPMHVILMYSADR-BAHSREMSSA-M
4213164 86332 MeH E 4213192 Alpha-linolenyl carnitine C2EH43M04 HIDE000631S Ea390 TEi47782  OFVGGGHKDAHYIU-UHMZJSMESA-N
4213169 12EE1Z M-H ] 4213205 AGELASIMNE C2EHZaME Hari
4213169 128400 MH i 421313 Latanoprost ethyl amide-d4 C2EH3604M04 "3EET]
4213169 17732 IMehla a 399.3343 L-palmitoylcarnitine C23H45MN04 LIFA0FOF007S HOMRREAKHMYMOC-MEF AMNRHFS AN
4213164 1775 Mehla 1] 333.3348 O-palmitoylcarnitine C23H4EM04 LIFAOFOPO0SE HOMRRGHKHMYMOC-UHFFFADYSA-M
4213169 PEET MeMa ] 309,319 Palmitoylearnitine C23H45M04 23E4-67-2 02990 HMOE0000222 LMFADZOPO004 36667 "N95321E  HOMBRGHEHMYMOC-0AGYLSRUS Fatty acid Metabolism  Fatty o
42131649 1294 ML-MHS E 404.2927 1alpha,26-dikydrony-21-nor-20-cxavitamin O3 ¢ 1alpha,28-dikgdrowy-2° C2EH4004 LIMSTO3020029 741970 AOMOZEGKWZZTHY-0QGZJSIES A-M
4213169 1295 MLNHE E 404.2927 1alpha,26-dikydrony-24-nor-22-oxavicamin 03 Halpha, 28-dikydrogy-2 C2EH4004 LMST02020030 41871 UMRLCGLUMINECT-MNPMAGCES0SA-M
4213164 2650 MehHE 8 4042927 Th-Hudrowy-3-o%o-Sb-cholan-24-0ate C25H4004 LISTO4070078  B7953 FHRLTYUHWGHOC -JFRFJEPMSA-N
4213164 17330 MhHE E 404.2927 Androstane-3,17-diol dipropionate Salpha-Androstane-3alpha,1Phet: C2EH4004 4350-14-5 L4E2e =4 R Fu AW SHYLELEY -LF W WRBCSA-M
4213169 SEE0T MMH4 E 404, 2927 1-Carbouy-gamma-chromanol C2EH4004 HIDENZET 481452 ITULCHMOMOMAH- Y YULODDRSA-M
4213169 29679 MLMHE E 404, 2927 MG[O0R22E[TZ 02,132,162 1921007 C2EH4004 HEADE00E5E Tezzza "E3420371  LRBJILYYDLUADMN-JLMKQSITSA-M
4213164 E0ZE1 MehIHE E 4042927 MG[226(4Z, 72102 132 1621 0:0¢0:0) C25H4004 HI-DEO0525 Tzz67 "H3480933  HOIGCISTZKHUDO-AJWITYRPSA-N
4213164 05373 M:hH4 E 4042927 MG[2ZE(42. 72,102,132 182 )0:0) C25H4004 HIDE001BES 2208 TEI400970  NPZWSBAEZZLYGU-WMPRHZOHSA-M
4213169 BE2Z4 MMHE E 4042927 MG[22:6(TZ102 122,162, 192)0:0/0:0] C2EH4004 HMDE00152E 2262 H2420934  IDSLCYURGAODTOA-YAWGEMZOFSA-N
4213169 176495 M+H-H2 O B 4393298 3-hydroxylinole oylearniting C2EH45M05 LIAFA0TOFO043 WOTKCASYEUFMELUTJERWESSA-M
HO.2424 17712 MeH B 315.241 Decanoylcarnitine CITHIZNO4 HDEN00065] LIPS 0TOFI053 0245130 LZ0SYCMHRHPEFU-UHFFFAOYSA-N
HE.2424 126581 M«H & 315.24 L-Hexanoylcarnitine n-butyl ester CITHIZMO4 543
262424 17EBS M-H 5 #5.241 D-decanoyl-R-carnitine CITHZIN04 $992-45-5 S02299 HMOB00E2EH LMFAOTOPO00E 36660 96222 LZOSYCMHERPEFU-OAHLLOKOSA-H
HE.2424 0 MMeha a 0 Mo compounds found for experimental mass 316.2424 and adduct: I
HE.2424 277 MhHE B 2982144 2E-Heptadecenedioic acid CITHI004 LMFANZOGE 74325 WOTSYDOUGHKHLDY -0WOLETEDSA-MN
162424 M MAHE ] 233 2144 Plakortic acid CiTHIN04 Li7i5s TiEaD 0402441 ZCLJFHUIADAYRE-CMOGGOBGSA-N
HE.2424 0 MeH-H20 1) 0 Mo compounds found for experimental mass 316.2424 and adduct: F
FAT.2234 0 MeH 1) 0 Mo compounds found for experimental mass 337.2234 and adduct: |
3372254 17712 Meha 2 315.241 Decanoylearnitine CITHIZNO4 HEADE000ES] LIFA0TOF005S "0z45130  LZOSYCMHOXFEFU-UHFFFADYSA-I
3372254 126591 Mhla 2 315.241 L-Hexzanoylcarnitine n-butyl ester CITHI3MNO4 3543
372234 1PES Mehla 2 35241 O-decanoyl-R-carnitine CITHI3M04 3932-45-5 05239 HMOBO0ERES | FANTIPOONE "36EGS "M863EH  LZOSYCMHIRPEFU-0AHLLOKOSA-H
jeicr il 06D PAMHE E 3201982 testolic acid ClaHze04 Lnetg LMSToa0e003  B78IT 20534 KMUJKIPRPXRPTP-DZEHRSCOSA-M
3372254 TMEIEZ MMHE E 3201388 10beta-Hydrowy-Ebeta-isobutyrylfuranoeremophilane ClaHza04 L03E2e Tereed "a42377 Wi BNAGLGGJMUD-BIGGEFYEDSA-M
IIT.2254 130809 MehHE -] 3201388 [£)a-CMBHC ClaHza04 T083-09-2 "44534
3372234 G3386 MMHE 8 3201333 [2]-Gingerdione CiaHza04 TTI-06-6 Tazge4 4440537 GDSRAFMZGKMHPZ-UHFFFAOYSA-N
AehIH4 R T1.13; B.Carhosu-aloha-chromanal C1aH2an4 HRADE 00> 73: "RR4R1R2 | QWP VRAFZIBMLIMEY PP HESA R

2594 A%RFR
Sheetd

P
)]

4
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x10 5 |+ESI EIC(130.0863) Scan Frag=125.0V TRT_pipecolic.d
1.4+ ‘

Acido pipecélico

95 0 105 M 115 12 125 13 135 14 145 15 155 16
Counts vs. Acquisition Time (min)

x10 5 |+ESI EIC(161.1285) Scan Frag=125.0V QC_MIX_C.d

: Metil-lisina

0.3+

0.2

/
0.1 J
0
7 T T T T T T T T T T T
938 10 102 104 106 108 " 12 114 116 118 12 122 124 126 128 13 132
Counts vs. Acquisition Time (min)
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metaboldmica

Retention Conc. in Retention | Conc.in
Time Utine Time Utine METABOLIC PATHWAYS
Compound (min) (M) Compound (min) (M) " —

Dns-o-phospho -L-serine 0.92 <DL.* Dns-lle 6.35 25 Metabolism of
Dns-o-phospho -L-tyrosine 0.95 <D.L. Dns-3-aminosalicylic acid 6.44 05
Dns -adnosine monophosphate 0.99 <D.L. Dns-pipecolic acid 6.50 0.5
Dns-o-phosphoethanolamine 1.06 16 Dns-Leu 6.54 54 on
Dns-glucosamine 1.06 22 Dns-cystathionine 6.54 0.3
Dns-o-phospho -L-threonine 1.09 <D.L Dns-Leu-Pro 6.60 04 i HNucleotide
Dns-6-dimet hylamine purine 1.20 <DL Dns-5-hydroxylysine 6.65 16 Metabolism of , Metabolism
Dns-3-methyl -histidine 122 80 Dns-Cystine 6.73 160 Complex Lipids g8 O
Dns-taurine 125 834 Dns-N-norleucine 6.81 0.1 :
Dns-carnosine 1.34 28 Dns-5-hydroxydopamine 717 <D.L.
Dns-Arg 1.53 36 Dns-dimethylamine 733 293
Dns-Asn 1.55 133 Dns-5-HIAA 7.46 18
Dns-hypotaurine 1.58 10 Dns-umbelliferone 7.47 19
Dns-homocarnosine 1.61 39 Dns-2,3 -diaminoproprionic acid 7.63 <D.L.
Dns -guanidine 1.62 <D.L. Dns-L-ornithine 7.70 15
Dns-GIn 172 633 Dns-4-acetyamidophenol 773 51 Ca.rbohra
Dns-allantoin 1.83 3.8 Dns-procaine 7.73 8.9 Metabolism 3
Dns-L-citrulline 1.87 29 Dns-homocystine 7.76 33
Dns-1 (or 3 -)}-methylhistamine 1.94 1.9 Dns-acetaminophen 797 82
Dns-adenosine 2.06 26 Dns-Phe-Phe 8.03 04
Dns-methyiguanidine 220 <D.L. Dns-5-methyo xysalicylic acid 8.04 21
Dns-Ser 224 511 Dns-Lys 8.16 184
Dns-aspartic acid amide 244 26 Dns -aniline 8.17 <D.L.
Dns-4-hydroxy -proline 2.56 23 Dns-leu-Phe 8.22 0.3
Dns-Glu 257 21 Dns-His 8.35 1550
Dns-Asp 2.60 920 Dns-4-thialysine 8.37 <D.L
Dns-Thr 3.03 157 Dns-benzylamine 8.38 <D.L.
Dns -epinephrine 3.05 <D.L. Dns-1-ephedrine 8.50 0.6
Dns-ethanolamine 31 471 Dns-tryptamine 8.63 04
Dns-aminoadipic acid 317 70 Dns-pyrydoxamine 8.94 <D.L.
Dns-Gly 343 2510 Dns-2-methyl -benzylamine 9.24 <D.L
Dns-Ala 3.88 593 Dns-5-hydroxytrptophan 925 0.12
Dns-aminolevulinic acid 3.97 30 Dns-1,3 diaminopropane 9.44 0.23
Dns-r-amino -butyric acid 3.98 4.6 Dns-putrescine 9.60 0.5
Dns-p-amino -hippuric acid 3.98 29 Dns-1,2 -diaminopropane 9.66 0.1
Dns-5-hydro xymethyluricil 458 1.9 Dns-tyrosinamide 9.79 29
Dns-tryptophanamide 4.70 55 Dns-dopamine 10.08 140 01100 4}3&]9?
Dns-isoguanine 4.75 <D.L. Dns-cadaverine 10.08 0.08
Dns-5-aminopentanoic acid 479 1.6 Dns-histamine 10.19 04
Dns-sarcosine 481 72 Dns-3-methoxy -tyramine 10.19 92
Dns-3-amino -isobutyrate 481 85 Dns-Tyr 10.28 321
Dns-2-aminobutyric acid 491 17 Dns-cysteamine 10.44 <D.L.




ANCLifeSci 2,
Bases de datos de rutas metabolicas

Excelente fuente de datos bioldgicos que sirve para
relacionar metabolitos con genes, proteinas y
enfermedades, senalando eventos y procesos

Ofrece distintas herramientas que permiten la visualizacion
y el mapeo de genes/metabolitos

Normalmente cubre multiples especies

KEGG (www.genome.jp/kegg/), BioCyc/MetaCyc

(https://biocyc.org/), SMPDB (www.smpdb.ca), Reactome
(www.reactome.org), WikiPathways
(http://www.wikipathways.org)...

«De forma estricta, se podria afirmar que no existen las
rutas metabolicas... son solo redes.» (WikiPathways.org)
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A Pentose phosphate pathway - Reference pathway - Microsoft Internet Explorer 2 DBGET Result: COMPOUND CO01 98 - Microsoft Internet Explorer
File Edit ‘View Favorites Tools  Help File Edit View Favorites Tools Help
A ~ A ) N
1 A Y ) A 3 A Back ~ 2 ) search < 7 Favorites £ - dea -
e Back - J Iﬂ Iﬁ { l‘ 7 ! Search ‘\J‘\'( Favorites {‘} T R . - _J ‘ﬁ O </ \J @ .lj ra P\ {3 [ _J ‘i
Aiddress | €] hitpijww, genome. i/ dbget-binfimw_bget?compound+C00155 v Be ks * &
Address @_1 htkp:f e, genome . jp/kegg pathway fmap/map00030,html PS

K[GG COMPOUND: C00198

K[“ Pentose phosphate pathway - Reference pathway

[ Pathway menu | Ortholog table | Entry <00196 Compound

|Reference pathway

ent selection  Select Hame D-glucono-1,5-lactone;
Gluconic lactone;
@luconic acid lactone;
1, 5-¢luconolactone;

delta-Gluconolactone;
I FPENTOSE PHORFHATE PATHWAY D-Gluconolactone;
0l Glucarolactone;
|—|4'2'1'39 } %-_]:éﬁlc};inraut D-Aldonolactone;

D-threo-aldono-1, 5-lactons

2-Dehydro- Formula (cAH1006
S-deoxy-D-
[f-D-Clucos O O D-Cluconate  gluconate-6F O fass 178.0478
n ST structure| .
1 5-vqus ]
O o] ]
D-Clucoze O Pyruvate
11310 2-Dehydro- 2-Dehydro- W “
D-glucono-1 5-lactons D-gluconate-6F Entner-D ondooft — HG CH
%‘D Thyﬂm' & o O—z71 s pathway D-Clyeerald oH -
whee ZDehyiro- coo198
e D- D-gluconate D-Ribulose-5P

Clucoge-6F

b — =0 5313 O O h ——— | _Mol file ) | KCF file ) | DB search)
[i-D-Gluc oz -6F E'GIU.CDEDg'l,s' Reaction [RO0O300 ROOZ0S ROOS74 RO1519 RO1520 RO1SZ1 RO152Z ROZ247
e -

RO3861 ROGEZO

Pathway |[PATH: wap00030 Pentose phosphate pathway

Enzyme 1.1.1.47 1.1.1.118 1.1.1.121 1.1.3.4
—D-Froe toge-6P
ﬁ % D-Eylulose-5l 1.1.3.5 1.1.5.2 1.1.99.10 1.1.99.28
3 —— 2 % 1 139 R EEEE a2 11 a0 bl
Dthose-@ Done 4 Internet
Glyeolya P — . I .
e ! ' start ) 2 DBGET &L

D-Riboze-1F

-+ zzl1
27111
=}
O

[i-D-Fmctos-1 pF2

D-Riboze-1 5P

(LA

O Inkernet

http://www.genome.jp/kegg/
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Over Representation Single Sample Profiling Quantitative Enrichment
Analysis Analysis
Compound concentrations Compound concentrations Compound concentrations
Compound selection Compare to normal
(t-tests, clustering) references
- Assess metabolite
Important compound lists Abnormal compounds set directly
/ Find enriched biologicalthemes
ORA input
For MSEA

> Metabolite set libraries <€

!

Biological interpretation
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faltiome Statistical Analysis Enrichment Analysis Pathway Analysis Time Series QOther Utilities

# » A list of compound names (over representation analysis)

Processing

| » A list of compounds with concentration values (single sample profiling) |

Statistics

Enrichment | » A concentration table (quantitative enrichment analysis) |

Time Series

3
>

>

> Pathway
>

> Peak search
3

Metaboltes
Log aut
falHome Statistical Analysis Enrichment Analysiz Pathwray Analysis Time Series Other Utilities
Steps
» A list of compound names (over representation analysis)

Processing
| » A list of compounds with concentration values (single sample profiling) |

Statiztics

Enrichment | » A concentration table {quantitative enrichment analysis) |

Time Series

3
>

3

*  Pathway
>

»  Peak search
3

Metabolites

Log out




Comparacion con la concentracion

mHome

Steps

¥ Processing

Pre-process

|

Data check

Miz=ing value
Data fiter
Data editor
Color picker
Mormalization

Statistics

Enrichment

Pathway

Time Series

Peak =earch

¥ ¥ vy ¥ ¥ v

Metabolites

Downlead

Log out

Comparison with Reference Concentration

AULifeSei 2,
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Mote: reference concentrations are in the form of mean{min - max) format. In cazez where the ranges were not

reported in the original literature, the min and max were calculated using the 35% confidence intervals. In the

Comparison column, H, M, L means higher, medium {within range), lower compared to the reference

concentrations. Click the Image Icon link to see a graphical summary for the comparizsons.

| Compound

Concentration

Reference Concentrations

Comparison ‘ Detail

| Include

L-lzoleucine

Fumaric: acid

Acetone

Succinic acid

1-
Methylhistidine

L-Azparagine

-

Methylhistidine

L-Threcnine

Creatine

0.34

=]
(&3]

720

1.579{0.789 - 2.368), 0.24 (0.27 -

(0.5 - 2.8)

10.4 (2.8 - 53.7); 0.5 (0.1 - 1.7};
1.7); 10.7 (0.1

-16.3) 0,92 (0.2 -2.8)

14.4 (2.5-19.3); 3.8 (1.26-8.7)

17.68); 9.9 (4.9 - 14.9); 39 (37 -
-20); 11.6 (4- 2

1 (D - 2); 0.95 (0.02 - 1.88); 0.8 (0.1 -

- 28.2); 4.8 (0 - 236.2); 5 {1 - 22.5)

320 (102 -1280) 20 (2 - 180);,15.2 (2 -

;128 {0.47 - 24.73); 14.48 (11.28 -
41}, 197.2 (29.4 - 4B6.2); 185.4 (6 -

3) 8.25(0.5 - 18)

48 (9 - 128); 113 {0 - 854); 28 (&

450 (0 - 10000}

-28.3)12.5(8.2-16.7)

27(4934-204); 1(0.16-2.4), 49(2.4-7.4); 18

- B5); 1687 (124 - 210); 212 (0 - 5000);

il —_—

-

-




Analisis de Enriquecimiento Cuantitativo

ACLifeSci 2,

Quantitative enrichment analysis) $cu

San Pablo

Statistical Analysis Pathway Analysis Time Series Other Utilities

¥ ¥ ¥y ¥ ¥ ¥

» A list of compound names (over representation analysis)

| » A list of compounds with concentration values (single sample profiling) |

¥ A concentration table (quantitative enrichment analysis)

Upload your concentration data (.csv)
EJFcrmat

Browse...

Compound Label Type: Compound names 'I

Phenotype Label: Dizcrete (Classification) j

Try our test data:

Data Compound Phenotype  Description

Urinary metabolite concentrations from 77 cancer
 Datail Common name  Discrete patients measured by 1H NMR. Phenotype: M -
cachexic; ¥ - control

Urinary metabolite concentrations from 97 cancer
by 1H MMR. Fhenotype: muscle

. atients measured
O Data2 PubChem CID  Continuous P

gain (percentag Noin 100 days, negative values

indicate

Submit




RESULTAD

»

L4

L4

Time Series
Peak ==arch
Metabolites
Download

Log out

T | ITATE AL NS 1 INAN L ME D ADAAL D
GLUTAMATE METABCOLISM

AMMOMNIA RECYCLING

INOSITOL METABOLISM

SPHINGOLIPID METABOLIEM

PYRUVATE METABCLIEM

GLYCOLYSIS

INSULIN SIGHALLING

FRUCTOSE AND MANNOSE DEGRADATION
GITRIC ACID CYGLE

PURINE METABOLISM

MITCCHONDRIAL ELECTRON TRANSPORT GHAIN
UREA CYCLE

ASPARTATE METABOLISM

PHENYLALANINE AND TYROSINE METABOLISM
CATECGHOLAMINE BIOSYMTHESIS

BILE AGID BIOSYNTHESIS

PYRIMIDINE METABCOLISM

GYSTEINE METABOLISM

GLUGCONEOGENESIS

GLUGOSE-ALANINE CYGLE

HISTIDINE METABOLISM

ARGIMINE AND PROLINE METABOLISM
TYROSINE METABOLISM

PHOSPHOLIPID BIOSYNTHESIS

PORPHYRIN METABOLISM

TAURINE AND HYPOTAURINE METABOLISM
ALANINE METABOLISM

OXIDATION OF BRANCHED CHAIN FATTY ACIDS
BETA OXIDATION OF VERY LONG CHAIN FATTY ACIDS
STARCH AND SUCROSE METABOLIEM
MALATE-ASPARTATE SHUTTLE

LYSINE DEGRADATION

BIOTIN METABCLISM

KETONE BODY METABOLISM

PANTOTHENATE AND COA BIOSYNTHESIS

P value
2e-03

Se-01

— 1e+00

BETA-ALAMINE METABOLISM

nﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂNHHHHH”HHHHHHH“““'“'“

=
Ry
-

Fold Enrichment

8

| |
10 12

I

Metabolite Set | Total ‘ Hit ‘ Statistic | Expected ‘ P Value | Holm P | FOR | Details
TRYPTOPHAN METABOLISM 34 2 15.088 1.3158 S.37T2E-5 | 0.0024707 | 0.0020525 .I..*ll_,
PROPANOATE METABOLISM 18 1 17685 1.3158 1.3942E-4 | 0.0062741  0.0020529 J..*ll..
BETAINE METABOLISM 10 2 14311 1.3158 1.4515E-4 | 0.0083885 | 0.0020525 .|..*l

METHIONINE METABOLISM 22 4 |[11.386 |1.3158 1.7852E-4 | 0.007E762 | 0.0020529 .l..*l :

AULifeSci 2
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Metaboanalyst Witlitedal .,
Metabolic Pathway Analysis (MetPA) @y

« Objetivo: extender y potenciar el MSEA para rutas metabdlicas mediante
— La consideracion de las estructuras de ruta metabélicas
— La visualizacion dinamica de las rutas metabdlicas

* Actualmente admite aprox.1500 rutas que comprenden 17 organismos (basadas
en KEGG)
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Main menu

tors
* Inteoduetion
° T :

~ Download
» Datiscts

Workflow4Metabolomics 3.0

Welcome Lo the collaborative portal dedicated Lo metsholomics data processing, analysis
and annotation for Metabolomics community.

" We are happy to announce the next Workfl i (W4E) i ional course
2018 [sing Gerlexy and e WarkfTow, ios iny
Please save the date: 8-12 October 2018 at Pasteur Instizute, Paris - France
More newws in December 1"

b anolyse deitis

STEP 1 STEP 2 STEP 3 STEP 4

Request an account Caonnect to Galaxy Upload your data Make reproducible

¥ science
DataCite
= Galaxy

Wer Vendor:

| MS Levels:

t ] (Femove |

Extension:

Binary encoding precision: @ 64bit () 32bit
Wiite index: Use ziib compression:

TPP compatibility: Package in gaip:

ump |

short logged float compression: |

ion |—

linear co

Use numpre:

Use numpress short posttive integer compre:

Use these settings next time | start MSConvert

peakPicking

ANCLifeSci 2,
CEU

Universidad
San Pablo
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& InsilicasViewer - [=] X N
'i File | Edit View Toels Window Help _ & x San Pablo
New Cerle N i ? .
Open... Crl+ O
Close -
= - licos:
. Science
Rl e Software 2
Print Setup... .
LC_Positive_mzXML j @& ef E-
Exit
Nazwa - Data modyfikacji Typ @
§ Ec1C 19.4.17 13:47 mass spec
§ Ec2C 19.4.17 13:49 mass spec |
¥ Ec3C 19.4.17 13:49 mass spec
Ec.4C 19.4.17 13:50 mass spec |
¥ Ec5C 19.4.17 13:50 mass spec
¥ EcsC 19.4,17 13:50 mass spec |
Ec_7C 19.417 13:50 mass spec |
¥ Ecec 19.417 13:51 mass spec
¥ Ec_SHC 19.41713:51 mass spec
Ec_10HC 19.417 13:43 mass spec |
¥ Ec_11HC 19.417 13:43 mass spec |
¥ Ec_12HC 19.417 13:44 mass spec
Ec_13HC 19.417 13:44 mass spec
B Ec_14HC 19.4,17 13:45 mass spec
; Ec_15HC 19.4.17 13:45 MAss SPec |y
< >
Nazwa pliku lee_1c -l Otwérz |
Pliki typu- [MS Data Files (-.mzxML," mzData,"meML;".RA _~] Anulyj |

© InsilicasViewer - [C:/Users/danut/Desktop/A_WAM/LC_Positive_mzXML/Ec_1C.mzXML] - 5] %
¥ File Edit View Tools Window Help -8 %
Messages ane
‘5| @ scnz 2T . |
Layer 1 (C:/Users/danut/Desktop/A_W4M/LC_Positive_mzXML/Ec_1C.mzXML): Scan #2377, t=0.04 BP=48284.61@m/z=121.05 Bix|
¥ ' 1 ' | . i . i ' | ' L
8- L
J 810.62 |
N Ventana de |
o] datos brutos |
w0
+ 5= -
v 5
o 544.351 5
~
]
& 4= -
o
i d
3= 312.296 B
1 703.588
2
787.685
H 814.687 795,644 B
J 369,359 872.787 L
906.864 548.514 922.026 121.054 121.054
o T " O v 0 .
* 1o 20 E 49 50 e
time, min
‘Scan #2377 (t=0.04 BP=48284.61@m/z=121.05): intensity=357.63@m/z=101.00 2=
604 hd i i 1 ' 1 . [ ' 1 ' L
50— 121.051 B
- 40- 922,01 L
3 | 3
= 30~ -
=
z i 3
g 20— [
£ T 282.278 353.266 B
10=- [
149.023 381,298 441.333
1 102,971 199,008 242:284 | 304.263 497.398 548.503 621.469 §79.511 737.55 7 959.963
~ Tl 2o g i 27202 B3R PTUOTR ST TS 795595 sa0.sea semcsz | °707% 100771 t0s0.7s 110883 [
0 0.2 0.4 0.6 0.8 1 1.2
m/z xle+3
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-
@ InsilicosVie

§ file Edit View Tools Window Help

B f}@'@(@@l'n? Scand B3U17 +

CmzXML|

Disalae ¢ Totallon Cument ~mizrange for TIC
% Bass Peak ]
© Intarsty Map C P [99959

i

o
Chiomatogaphy  (~ Suface
& Giaph

Scae (5 Lineas
€ log
© logld

Tie: % Minules
" Seconds

Cancel

Main menu

° Home

~ Intoduction

~ Download
» D

Workflow4Metabolomics 3.0

Welcome o the collaborative portal dedicated Lo metabolomics dala processing, analysis

and annotation for Metabolomics community.

“We are happy to announce the next Wor i (W4E) i ional course
2018: sing Gerluxy and the Warkflon, ies inf 1o annlyse et

Please save the date: 8-12 October 2018 at Pasteur Instizute, Paris - Erance
More newws in December |

STEP 1 STEP 2 STEP 3 STEP 4

Request an account Connect to Galaxy Upload your data Make reproducible

& science
~ DataCite
= I pvrm | & ||
= . = Galaxy

ANCLifeSci 2,

& cru

Universidad
San Pablo
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Tools

| search tools

computer

LC-MS
Preprocessing
Normalisation
Quality Control
Statistical Analysis
Annotation

GC-MS
Preprocessing
Normalisation
Quality Control
Statistical Analysis
Annotation

NMR
Preprocessing
Normalisation
Quality Control
Statistical Analysis
Annotation
COMMON TOOLS
Data Handling

= q
Filter and Sort

Upload File from your

i N
Workflow4metabolomics

History

s \
| search datasets Q)

Unnamed history

(empty) -

@ cCurrent version : 3.0

Goullkquer, Etlenne A. Thévenot and Christophe Caron (2014). Workflowd4Metabolomics: A
collaborative research infi e for i ics. Bloinformatics
doi:10.1093/bloinformatics/btugi3

Help and support: support@wor bolomics.org

Publication: Franck Glacomenl, Glidas Le Corgulllé, Misharl Mensoor, Marlon Land|, Plerre Pericard,
Mélanle Pétéra, Christophe Duperler, Marle Tremblay-Franco, Jean-Frangols Martin, Danlel Jacob, Sophle

0 Latest news

* 10/05/2017 - LC-MS: A new tutorlal video explain how to run xcmsSet In parallel on s
[link]
* 20/04/2017 - WorkflowdMetabolomics v3.0 starts today - Check the changelog section

Ingle flles

below

» Changelog

[ » Tutorials

LC/MS '-_ e

n This history Is empty. You can
load your own data or get data
from an external source

MCTifeSei 2,
CEU

Universidad
San Pablo

the name you want {just avoid it to begin with
"ID" If you plan to open it with Excel |ater)

/

column names

Information about your samples
(study factors for example)

o
w?
@
=%
E
[3°]
w

T

first column

Samples’ ID must absolutely match
those in the data matrix file

Sample metadata

«—— first row

You can add to this
table as many columns
as you want or need
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class

sampleName
Qc one
C1 one

polarity
positive
positive
positive
positive

sampleType batch injectionOrder diet
pool B1 1 NA
sample B1 7 C
sample B1 10 HC
blank B1 12 NA

HC3 one
BL one

= Galaxy / 4 / Metabolomics anaiyze pata

Using 7.6 GB

Tools " " History o4 M

search tools search datasets [x)

Upload File from your

Unnamed history
computer

Workflowdmetabolomics .

Istory Is empty. You can
‘our own data or get data
an external source

LC-MS

Brepracessing Download from web or upload from disk

Regular composite Collection

Annotation
GC-MS
Preprocassing
Normalisation
Quality Control

Statistical Analysis
Annotation

NMR
Preprocessing
Normalisation
Quality Control
Statistical Analysis
Annotation

COMMON TOOLS
Data Handling

Text Manipulation
Filter and Sort

You added 1 file(s) to the queue. Add more files or click ‘Start' to proceed.

Name Size Type Genome Settings

samples.zip 19.6 ME Auto-dete . | v | Q unspecified (?) | = k-

Upload configuration

&  Convert spaces to tabs

&  Use POSIX standard

Type (set all): Auto-detect = @ Genome (set all):

I LI Choose local file I E Choose FTP file I [# Paste/Fetch data I Pause

unspecified (?)

Status

o
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Galaxy / Metabolomics Anaiyze Using 7.6 GB

Tools History C ﬂ D]

search tools Download from URL or upload search datasets (x)

files from disk

omper . P Unnamed history
o Workflow4dmetabolomics os

Download from web or upload from disk lad your own data or get data

Normalisation pbm an external source

Quality Control
Statistical Analysis
Annotation

Reqular Composite Collection

GC-MsS

Preprocessing
Normalisation FTP files 9
Quality Control

Statistical Analysis This Galaxy server allows you to upload files via FTP. To upload some files, log in

to the FTP server at ftp.workflowdmetabolomics.org using your Galaxy

Annotation credentlals (emall address and password).
_— [ uvegtee (BRI S]

File fdt View Go Bookmark Window Help

Preproc ‘
Quick Connect -
Normalif Open Connection

Quality
Statistic

- Your FTP directory does not contain any files.

Annotati

COMMO!

Data Hal o
Text Mal Gornt | | Cancel

e local file = Choose FTP file [# Paste/Fetch data Pause Reset Start Close

Epe:ihed M v

Filter an

Unsecured FTP connection

*
0 Bookmarks 9 Unsecured FTP connection

Hasto will be sent in plaintext. Please contact your web
hosting service provider for assistance.

P Continue I

—> Disconnect

[ Don't show again

@ Pomoc

samples.zip -

@ 123 MiB (12,245,056 bytes) = 19.6 MiB (62%, 1.6 MB/sec, Pozostalo sekund: 5)

Wy=ylanie samples.zip
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Download from web or upload from disk
Regular Composite Collection
You added 1 file(s) to the queue. Add more files or click 'Start' to proceed.
Name Size Type Genome Settings Status
= samples.zi~ am o= ran T—— — o~ —_——— = . @
FTP files o
This Galaxy server allows you to upload files via FTP. To upload some files, log in
to the FTP server at ftp.workflow4metabolomics.org using your Galaxy
credentlals (emall address and password).
Available files: B 1rfiles & 19.6 MB
& Name Size Created
~ samples.zlp 19.6 MB 11/22/2017 05:09:03 PM
Type (sei 1specified (?) ¥
L Choose local file E= Choose FTP file ] (& Paste/Fetch data Pau Reset Close

Download from web or upload from disk

A(TifeSci 9,

& cru

Universidad
San Pablo

Regular Composite Collection

Name Size

= LC_Positive_mzXML.zip 3.6 GB

Type (set all): Auto-detect

L Choose local flle

Type

Auto-dete v Q

| @

E= Choose FTP flle

Genome

Settings

unspecified (?)

Genome (set all):

(& Paste/Fetch data

£

unspecified (?)

Pause

Status

100%

Reset

~
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= Galaxy / 4 / Metabolomics analyze pata

Tools

search tools
Upload File from your
computer
Lc-Ms
Preprocessing
Normalisation
Quality Control
Annotation
GC-MS
Preprocessing
Normalisation
Quality Control

Statistical Analysis
Annotation

NMR
Preprocessing
Normalisation
Quality Control
Statistical Analysis
Annotation
COMMON TOOLS
Data Handling
Text Manipulation
Filter and Sort

(. -

4

'Wm

XRifb

Workflow4metabolomics

Using 12.0 GB

@) Current version : 3.0

collaborative research infrastructure for computational m

Publication: Franck Glacomeonl, Gildas Le Corgulllé, Misharl Monscor, Marlon Landi, Plerre Pericard,
Mélanie Pétéra, Christophe Duperier, Marie Tremblay-Franco, Jean-Frangais Martin, Daniel Jacob,
Sophie Goulitquer, Etienne A. Thévenot and Christophe Caron (2014). Workflow4Metabolomics: A

Bioinformatics

History %D
search datasets [x)

Unnamed history

1 shown

(empty) ¥ % e

1: LC Positive mzXM @& & R

L.zip

!

dpi:10.1093/bioinformatics/btug13

Help and support: support@workflowdmetabolomics.org

| Upload File

Dataset Information

Number: 1

e _maXmLzp

ﬂ Latest news

* 10/05/2017 - LC-MS: A new tutorial video explain how to run xc

Chkey
Format b

~ 3.0.0 - 20/04/2017
LC-Ms
= Preprocessing

1.44.0to 1.46.0
= NEW - xcms.* (2.1.0): The W4M tools

- take as input a single file. It will allow to| G
several files and merge them afterward ¢ °

= UPGRADE - xcms.* (2.1.0): upgrade the| :

[link] Job Information
* 20/04/2017 - Workflow4Metabolomics v3.0 starts today - Check ff .., .
~ Changelog

Now 2017 42:49:40 A (UTE)

Note for rerun

ACLifeSci 2,
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Universidad
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Raw

Filter and
Identify Peaks

xcmsSet ()

Match Peaks
Across Samples
group ()

LC/MS
Data
NetCDF
mz XML

Fill in Missing
Peak Data
fillreaks()

mzData

Statistically
Analyze Results
difffreport()

Visualize
Important Peaks
getEIC()

Retention Time
Correction
retcor()

J~

r I | \
CAMERA I
I Annotation

Y |

» Extraction
» Extraction of ions in each sample
independantly.

* Grouping < alignment

*Each ion is aligned across all samples

) Retention time correction (optional)

*Fill peaks

*Replace missing data with baseline value

-Statistics and visualisation (optionals)

CAMERA

* For annotation of adducts, neutral loss and

isotopes
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Galaxy / 4 / Metabolomics

Teols X History
o 1 job has been successfully added to the queue - resulting In the fallowing datasets:

search Lools [x] search datasets [>)
Upload File fram your 2: LC_Positive_mzXML.xset.RData e Gy
computer BT

3: LC_Positive_mzXML.samplaMetadata.tsv

LC-MS 3.61G8 % e
Preprocessing 4: LE_Positive_mzXML.xset.TICs_raw.pdf X o

xems.xemsSet Filtration and O 6:1C Positive mzX @ # X

Peak Identification using ML.xset.log.txt

Py ey ey SN 5: LE_Positive_mzXML.xset.BPCs_raw.pdf

E: LC Po e mzX
package to preprocess LC/MS o ®|# %
ML.xset.BPCs raw.pdf
data for relatlve quantification 6: LC_Positiva_mzXML.xset.log.txt
and statistical analysis @ 4: LC_Posltive_mzX @ # x

You can check the status of queued jobs and view the resulting data by refreshing the History pane. When

0 y ML.xset.TICs raw.pdf
the job has been run the status will change fram 'running' to ‘finished' if completed successfully or 'errar’ if

XCms. HemsSet Merger Merge

xems.xemsSet xset In one to problems were encountered. @ 3:1C Positive mzX @ & x
be used by group

ML b e
XCME.Aroup Grolp peaks ¥
together across samples using L
overlapping mjz bins and @ 2:LC Positive maX @ 4 x
calculation of smenthed peak ML.xset.RData

distributions in
chromatographic time.

ve mzXM @ & x

KCMs.retcor Retention Time
Correction using retcor
function from xems R package

xcms.flllPeaks Integrate 3

sample's signal in regians

where peak groups are not
represented to create new
paaks in missing areas

CINS, SUMMary Create a

4 >
sample e T
E Metadata 3 ] .
sampleMetadata class polarity # Ic
Ec_10HC LC_Positive_mzXML  positive
Ec_11HC LC Positive_mzXML  positive H
EC_12HC LC_Positive_mzXML  positive "
6:1C Positive mzXM @ & x Ec_13HC LC_Positive_mzXML  positive : i Data processing
Ec_14HC LC_Positive_mzXML  positive .
L.xset.log.txt Ec_15HC LC_Positive_mzXML  positive . info
. EC_16HC LC_Positive_mzXML  positive i-
5: LC Positive m2XM @ 4 x Ec_17HCO LC_Positive_mzXML  positive |
ascurants o
L.xset.BPCs_raw.pdf Ec_18HCO LC_Positive_mzXML  positive H 1 tiofile Tmorkiorafectin srgatony Gatases 439795 ot
Ec_19HCO LC_Positive_mzXML  positive : U Tiehdeiatutet (rorkiprofect/a/galacptostabolontca/galary-
4: LC Positive m2XM @ 4 x Ec_1C LC_Positive_mzXML  positive g 4 ST st smaras e/ i et e o - o
L.xset.TICs_raw.pdf Ec_20HCO LC_Positive_mzXML  positive : ) : : . estany E et
Ec_21HCO LC_Positive_mzXML  positive
3: LC Positive M @4 x Ec_22HCO LC_Posltive_mzXML  positive T ::” ol
- & = Ec_23HCO LC_Positive_mzXML  positive Frderab gy i
Ec_24HCO LC_Positive_mzXML  positive <62, 109
. o Ec.2C LC_Posltive_mzxML  positive i p———
2:1C Positive mpM | ®|# | % Ec_3C LC_Positive_mzXML  positive
L.xset,RData t110s_root directory - LC_Poritive s
Ec_4C LC_Positive_mzXML  positive o s, g A i s
Ec_5C LC_Positive_mzXML  positive i haching fiien Fiisnanss compatibilitins wdth mmcs. ..
1: LC Positive mzXM @ 4 x Ec_6C LC_Positive_mzXML  positive
L.zip Ec_7C LC_Positive_mzXML  positive
Ec_8C LC_Positive_mzXML  positive
Ec_9HC LC_Positive_mzXML positive
Qc1o LC_Positive_mzXML  positive
QCc11 LC_Positive_mzXML  positive 5
Qc1z LC_Positive_mzXML  positive
Qc13 LC_Positive_mzXML  positive
Qc14 LC_Positive_mzXML  positive

QC1s LC_Positive_mzXML  positive L]
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xcms.group Group peaks
together across samples using
overlapping m/z bins and
calculation of smoothed peak
distributions in
chromatographic time.

Listas de picos
rdependientes

lones del grupo po
m/z

lones del grupo
por RT

A(TifeSci 9,

& cru

Universidad

San Pablo
poolldl poolls2z poollB3 Parameter : hum + label[Format
mz rt int mz rt int mz rt int
196.0905 66.6/ 7810936 196.0910 66.7/ 11733921 196.0902 66.6 7933325 . 1
158.1180 &67.4 71736 342.0310| 69.0 74594 158.1173 67.4 82969 Or N RData flle ] rdata'xcms'raw
342.0308 67.6| 202268 267.0581] 65.5| 260877 342.0308 21.3 2581 . .
267.0581 65.5 282039 283.0318| 65.2 424631 283.0320 65.3 357448 Or . RData flle I rdata'xcms'rEtcor
mz_ | rt int mz rt int mz |t int
196.0905 66.6/ 7810936 196.0910| 66.7/ 11733921 196.0902 66.6 7933325
158.1180 67.4 71736 342.0310| 69.0 74594 158.1173 67.4 82969
342.0308 67.6) 202268 267.0581] 65.5 260877 342.0308 21.3 2581
267.0581 65.5 282039 283.0318 65.2| 424631 283.032 65.3] 357448
mz rt int mz rt int mz rt int
196.0905 66.6 7810936 196.0910 66.7| 11733921 196.0902 66.6/ 7933325
158.1180 67.4 71736 158.1173| 67.4 82969
342.0308| 21.3 2581
342.0308 67.6) 202268 342.0310| 69.0| 74594
267.0581 65.5 282039 267.0581 65.5| 260877
283.0318, 65.2] 424631 283.0320) 65.3| 357448‘
Matriz
mz rt resgltghtBl poocllB2 |poollB3
196.0905 66.6/ 7810936 11733921 7933325
158.1176 67.4 71736 82969
342.0308 21.3 2581
342.0309 68.3] 202268 74594
267.0581 65.5 282039 260877
283.0319 65.2 424631] 357448
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xcms.group Group peaks together across samples using overlapping m/z &% Versions  « Options
bins and calculation of smoothed peak distributions in chromatographic time. (Galaxy Version
2.1.0)

xset RData file

‘ D ‘ ) (B ] No rdata.xcms.raw, rdata.xcms.group, rdata.xcms.retcor or rdata dataset available. -
output file from another function xcms (xcmsSet, retcor etc.)
Method to use for grouping
density -
[method] See the help section below

Bandwidth

30

[bw] bandwidth (standard deviation or half width at half maximum) of gaussian smoothing kernel to apply to
the peak density chromatogram

Minimum fraction of samples necessary
0.5

[minfrac] in at least one of the sample groups for it to be a valid group
Width of overlapping m/z slices
0.01
[mzwid] to use for creating peak density chromatograms and grouping peaks across samples
Advanced options
show -
Maximum number of groups to identify in a single m/z slice
50
[max]
Get a Peak List

Yes | No




SES

ION PRACTICA. VISUALS 12

Agrupacion de picos en bin de masa: 337.975 - 338.225 m/z

(m

|

Fwid)

| 1 B

2500 3000 3500 4000

AULifeSci 2
+ CEU

Universidad
San Pablo



SESION PRACTICA. VISUALS 13

Universidad
San Pablo

Agrupacion de picos en bin de masa: 337.975 — 338.225 m/z (mzwid)

Problem
Solved

Minfrac =05
1 1
]
0® 060 oe® 00 o
1 I !
m/iz I"..u \/ \/ m/z ! ! \/ x miz X . .
; l ' !
RT " ORT RT
e 4 muestras en

cada grupo
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Tools i History
o 1 job has been successfully added to the queue - resulting in the following datasets:
search Lools [>) search datasets [x)
Upload File from your 7: LC_Positive_mzXML.xset.group.RData e
computer 10 shown
8: LC_Positive_mzXML.xset.group.Rplots.pdf
LC-MS 3.62 GB &% -
Preprocessing 8: LC_Positive_mzXML.xset.group.variableMetadata.tsv -
xcms.xcmsSet Filtration and GWd ® F x
Peak Identification using _ mzXML.xset.aroup.d
ST ARG TSl (T TS B 10: LC_Pos e_mzXML.xset.group.dataMatrix.tsv ataMatrix.tsv
package to preprocess LC/MS
9: LC Positive m
data for relative quantification 11: xset.log.txt © ®Fx
and statistical analysls "
" You can check the status of queued jobs and view the resulting data by refreshing the History pane. When lableMetadata.tsv
== the job has been run the status will change from ‘running” to ‘finished" If completed successfully or "error' If
8: LC Po: m
xcms. xcmsSet xset in one to prablems wara encountered o ® S %
be used by group ZXML.xset.group.Rpl
ots.pdf

Xems.qroup Group peaks

togethar across samples using @ 7:LC_Positive m @ & x

overlapping m/z bins and ZXML.Xset.group.RD
calculation of smoothed peak ata

distributions In

chromatographic time. 6: LC Positive mzX @ & x

ML.xset.log.txt
xcmes. retcor Retention Time
Carrection using retcor 5: LC_Positive_mzX @ 4 x
functlon from xcms R package ML.xset.BPCs raw.p
xcms fllPeaks Integrate a df
sample’s signal in regions 4:L¢ Positive mzX @ & x
where peak groups are not ML.xset.TICS raw.p
represented to create new df
peaks in missing areas

3 @ &

xcms.summary Create a
summary of XCMS analysis

3: LC_Positive_mzX
ML.sampleMetadata.
tsv

10:LC Positive mz @ 4 x Group.variableMetadata. Group.dataMatrix.ts
x R Y = = i P

XML.xset.group.data

Matrix.tsv

9: LC_Positive mzX @ 4 x

ML.xset.group.varia
bleMetadata.tsv

B: LC_Po: e mzX @& 4 %X
ML.xset.group.Rplot
s.pdf

7:LC_Positive mzX @ 4 %

ML.xset.group.RDat
a
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xcms.retcor Retention Time
Correction using retcor
function from xcms R package

Parameter : num + label|lFormat
1 : RData file rdata.xcms.group

xcms.retcor Retention Time Correction using retcor function from xcms R &% Versions | = Options
package (Galaxy Version 2.1.0)

xset RData file
A 5 No rdata.xcms.raw, rdata.xcms.group or rdata dataset available. -

output file from another function xcms (xcmsSet, retcor etc.)

Method to use for retention time correction

peakgroups
[method] See the help section below

Smooth method
loess
[smooth] either ‘loess’ for non-linear alignment or ‘linear’ for linear alignment
Number of extra peaks to allow in retention time correction correction groups
1
[extra]

Number of missing samples to allow in retention time correction groups

1 Number of admitted missing well
[missing] behaved peak in a group.

Advanced options

hide

Resubmit your raw dataset or your zip file &
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Advanced options
show v
Degree of smoothing for local polynomial regression fitting
0.2
[span]
Family
gaussian v

[family] if gaussian fitting is by least-squares with no outlier removal, and if symmetric a re descending M
estimator iIs used with Tukey's biweight function, allowing outlier removal

plottype ; ;
Plot to visualize the result of the

deviation retention time correction. e
[plottype] if deviation plot retention time deviation points and regression fit, and if mdevden also plot
peak overall peak density and retention time correction peak density

Resubmit your raw dataset or your zip file »
+ Execute = Galaxy / 4 / Metabolomics analyze pata Using 15.8 GB
Tools .t. History o &M
o 1 job has been successfully added to the gqueue - resulting in the following datasets:
search tools Q search datasets [x)
upload File from your 12: LC_Positive_mzXML.xset.group.retcor.RData O ——
computer " 14 shown, 1 hidden
13: LC_Positive_mzXML.xset.group.retcor.Rplots.pdf
R 2.71 GB Cah 8 4
Breprocessing 14; LG_Positive_mzXML.xset,
E _| _ o .group.retcor.TICs_corrected.pdf . s
xcms.xcmsSet Filtration and o W x
Peak Identification using L mzXML.xset.qroup.r
ST T2 (T SEnE B 15: LC_Positive_mzXML.xset.group.retcor.BPCs_corrected.pdf etcor.BPCs_corrected.pdf
package to preprocess LC/MS © 14: LC Positive =
data for relative quantification 16: xset.log.txt
. mzXML.xset.qgroup.r
and statistical analysis eteor.TICs corrected.pdf
- . . 5 .
; You can check the status of queued jobs and view the resulting data by refreshing the History pane. When
xems.xemsSet Merger Merge the job has been run the status will change from 'running’ to ‘finished' if completed successfully or ‘error’ if . P
Xcms.xcmsSet xset in one to © 13: LC Positive *
B problems were encountered. XML, t
be used by group mzXML.xset.aroup.r
etcor.Rplots. pdf
XCms.aroup Group peaks
together across samples using @ 12: LC_Positive_ »
overlapping m/z bins and mzXML.xset.qroup.r
calculation of smoothed peak etcor.RData
distributions in
chromatographic time. 10: LC Positive mz @& & x
XML.xset.group.data
xcms.retcor Retention Time Matrix.tsv
Correction using retcor
function from xcms R package 9i LC Positive mzX @& & =
ML.xset.group.varia
xcms.flllPeaks Integrate a bleMetadata.tsv
sample’s signal in regions
where peak groups are not 8: LC_Positive_mzX @ R
represented to create new ML.xset.group.Rplot
peaks In missing areas s.pdf
xcms.summary Create a 7: LC_Positive_mzX @ & x
summary of XCMS analysis ML.xset.group.RDat
CAMERA.annotate CAMERA hd a hd
< >
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15: LC Positive mz @ 4 x
XML.xset.group.retc
or.BPCs_corrected.pdf

14:LC Positive mz @ 4 x
XML.xset.group.retc
or.TICs corrected.pdf

e

13: LC Positive mz @ 4 x
XML.xset.group.retc
or.Rplots.pdf

12;1C Positive mz @ 4 x .
XML.xset.group.retc
or.RData ot o epromoarams

Fositive_mzxmL.

Buse Prak Chromatogrums
BRC:_LC_Fostive_maxiL

s

&

Feteriton Tine irini rwamer Tra iy

15: LC Pos

XML.xset.qroup.retc
or.BPCs_corrected.pdf

14: LC Positive mz @ 4 x
XML.xset.group.retc
or.TICs corrected.pdf

p -

13: LC Positive mz @ 4 X
XML.xset.group.retc
or.Rplots.pdf

[CIF 4 &

12:LC Positive mz

XML.xset.gruup.ratc

or.RData LT —— e Gee Featk Chromatograms
Bl

v maxML. BFCe_LC_Positive_maXal

=

Betersian Tiwe irini
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Tools

Galaxy / 4 / Metabolomics analyze pata

search tools 0

sy
xcmsSet function from xems R
package to preprocess LC/MS

data for relative quantification
and statistical analysis

xcms,xemsSet Merger Merge
xems.xemsSet xset in one to
be used by group

xcms.group Group peaks
together across samples using
overlapping m/z bins and
calculation of smoathed peak
distributions In
chromatographic time,

xcms.retcor Retention Time
Correctlon using retcor
function from xcms R package

xcms fillPeaks Integrate a
sample's signal In regions
where peak groups are not
represented to create new
peaks In missing areas

xcms.summary Create a
summary of XCMS analysis

CAMERA.annotate CAMERA
annotate function. Returns
annotation results (isotope
peaks, adducts and
fragments) and a diffreport if
more than one condition.

CAMERA.combinexsAnnos

Wirannae funstine far th

0 1 job has been successfully added to the queue - resulting in the fellowing datasets:

17: LC_Positive_mzXML.xset.group.retcor.group.RData

18: LC_Positive_mzXML.xset.group.retcor.group.Rplots.pdf

19: LC_Positive_mzXML.xset.group.retcor.group.variableMetadata.tsv
20: LC_Positive_mzXML.xset.group.retcor.group.dataMatrix.tsv

21: xset.log.txt

You can check the status of queued Jobs and view the resulting data by refreshing the History pane. When
the job has been run the status will change from 'running' to 'finished' If completed successfully or 'error” If
prablems were encountered.

Un paso
en grupo

Using 15.8 GB
History [ - 21
search datasets Q
Unnamed history
18 shown, 2 hidden
3.73GB CAR S

@ 20:LC Positive @ 4 x
mzXML.xset.group.r
etcor.qroup.dataMatrix.tsv

@ 19:LC_Positive. @ & x
mzXML.xset.group.r

etcor.group.variableMetadata.t
sV

(@ 18:LC Positive. @ ¢ x
mzXML.xset.group.r
etcor.group.Rplots.pdf

@ 17:LC_Positive_ @ 4 x
mzXML.xset.group.r
etcor.group.RData

15:LC Positive mz @ ¢ %
XML.xset.group.retc
or.BPCs_corrected.pdf

14:1C Positive mz @ 4 x
XML.xset.group.retc
or.TICs corrected.pdf

13:1C Positive mz @ ¢ %
XML.xset.group.retc
or.Rplots.pdf

12:IC Positive mz @ 4 %

XML.xset.group.retc -

xcms.fillPeaks Integrate a
sample's signal in regions
where peak groups are not
represented to create new
peaks in missing areas

xset RData fi

Parameter : num + label|lFormat

Filling metho

1 : RData file

chrom
rdata.xcms.group

Get a Peak Li

Yes No

Resubmit your raw dataset or your zip file

==

Ola&a | D

output file from another xcms function (group)

xcms.fillPeaks Integrate a sample’'s signal in regions where peak groups

le

d

[method] See the help section below

st

No rdata.xcms.group or rdata dataset available.

& Versions

are not represented to create new peaks in missing areas (Galaxy Version 2.1.0)

+ Options

(2]
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= Galaxy /
Tools £ History =X - il
- o 1 job has been successfully added to the queue - resulting in the following datasets:
search tools o search datasets (=)
R 22: LC_Positive_mzXML.xset.group.retcor.group.fillPeaks.RData
xcmsSet function from xcms R = = LI eretn) uUnnamed history
package to preprocess LC/MS sho! 3 hidden
data for relative quantification 23: LC_Positive_mzXML xset.group.retcor.group. vari tsv
and statistical analysls 3.82 GB & % -
xems.xcmsSet Marger Merge 24: LC_Po: e_mzXML.xset.group.retcor.group.fillpeaks.dataMatrix.tsv O x

XCMs.XcmsSet xset in one ta

mzXML.xset.group.r
be used by group

25: xset.log.txt etcor.group fillpeaks.dataMatri

xcms.aroup Group peaks

together across samples using You can check the status of queued jobs and view the resulting data by refreshing the History pane. wWhen

overlapping m/z bins and the job has been run the status will change frem ‘running’ to 'finished’ If completed successfully or "error If @ 23: LC_Positive *x
problems were encounterad mzXML.xset.group.r

calculation of smoathed peak
distributions in
chromategraphic time.

etcor.group.fillpeaks.variableM
etadata.tsv

Xcms.reteor Retention Time © 22: LC_Positive_ ®

Correctlon using retcor mzXML.xset.group.r

function from xcms R package etcor.group. fillPeaks.RData

xcms.fillPeaks Integrate a 20; LC Positive mz @ 4 x

sample's signal in regions XML .xset.group.retc

where peak groups are not or.group.dataMatrix.tsv

represented to create new

peaks in missing areas 19:LC Positive mz @ & X
XML.xset.group.retc

xcms.summary Create a e i o

summary of XCMS analysis

18: LC Positive mz @ & x
XML.xset.group.retc
or.group.Rplots.pdf

CAMERA . annotate CAMERA
annotate function. Returns
annotation results (Isotope

(Pl G vt 17: LC Positive mz @ & x
fragments) and a diffreport if
more than one condition. or.group.RData
st e = 15: 16 Pos ®#x -
variableMeta dataM
[ 2 data.tsv E 5 L B atrix.tsv = ¢ s
5 5 name namecustom mz mzmin mzmax  name Ec_10HC Ec_1THE EC_12HC Ec_13HC
)] I X M103T2673  M102.8703T44.55  102.97031135:948 10257015579105 102970396312365  MI03T2673  1061032.30463052  1144403.44135983  1020530.16801412  1121248.09306137
Mmm M104T52 M104,107T0,85 104, 106964595157 104.107508430139  M104T52 116131.202463165  113145.345069103  221247.835289123  B5812.9625200884
M107T56 M107.0706T0.54 107.070606585921  107.070137215825  107.071251918772  M107T56 11008, 4704300842  24224,0223756465  40340.7417124135  20019.0940904541
mmﬂum“mmt:ﬁh M109T176 M108.10172.93 109,100995864087  109.100845000078  109.101142308076  M109T176 201788 89433418 208794 490735228  5350.5877338747 100622 014506252
MI1OTEG 1 MULOTIZTLA A 110.071232504770  110.07:135326801 1100714138805:2  MLLOTSE L 447052480245/56  S000SS.134419706  520035.544020843  419071.389408285
v MI10T66 2 MU10.445TL11 2 110.145035383837  110164836345671  110.145230783207  MILOT&6. 2 29390.8525611568  33127.1526906311 35280.5541720350  27314.1463684311
MLLIT?9 MLLL 1188131 L11,116790950832 111 116666786018  11L.116966130657  MILIT?S 154633.650364231  107501.113126188  162187.205989563  153509.517200983
M1LITLE0 MI11.1165T3 111.116485144107  111.11521363829%  111.116524310865  M1L1T180 570514414524 6525456342024 49274.2740727552  G0560.61G4823781
M—m @ , X M112T51 M112,05217T0.86 112.052056215129  112.051444952237  112.052702434445  M112T51 8256695724609  100534.324096069  98626.7065472707  BIB0S.7776453247
M112T79 Mi12.120171.31 112, 120063107016 112.113644951R14  112,120278047431 M1L2T7Y 12748.4660072696  20136.4564137684  13863.0038125153  12884.1150847926
a tﬂ M113T48 M112.835970. 81 112.B95923556853 117 895275075808  112.896851780014 M113T48 66262, 9460098418 62663.7677114162 B88327.424822492  70933.4877627869
2 M113T59 M112.599570.98 112.995451218293  112.699065891761  112.90059144871 M113T50 G6435.B076660617  B5020.2573272705  B4614.726B8G2794  D0950.2532185818
mﬂmwmﬂ M115T48 M114.8933T0.81 114,.8933239747683  114.892556681008  114.854135034299  M1LST4g 32650,8970340081  32496,0212502232  £1719.2826053386  31671.5001469726
m M116T54 M116.0706T0.2 116.070621610785  116.07008524786  116.070868025302  M116T54 172062.77323927  199833.300424405  250030.762536967  180034.579256049
Mi17T171 M117.065772.85 117.056716380854  117.069232623415  117.070682716424  M1L7TIT 25315,1786311578  28001,6500161876  17338.6140722212  19771.5361491645

11 425363804303394  3IROB7450160224  394019.65B0G5011  256230.851963383

MI18T2331_1 MI18.0862T3885_1 118.086184577653 118.086051978805 118.086332376958  M118T25

zz.l; E!Ei;i!!i uﬂz M118T53 1 M118.0857T0 88 1 118.08674023075  118.086065712653  118.08718457984 M1L8T53 L 14370174,3398173  11354938,4483364  13709306.7272185  BO72154.34844452
@ f ” M118T112 ML18. 08627187 118, 086184012752 11S.086107212736  118.086202372487 M118T112 2716813.17062041  2023073.28526089  2918253.74628112  1559191.99272233

Mmm M1LST2391 2 MLIG.1624T38.85 2 L18.162424195361 118.162275690008 1182650424053  M118TZ331.2  29155.2018136445  20060.6112223546  25748.7617057155  14566.8509274575

MILSTS3 2 MLIG.I625T0.85 2 L16.162541907427 118.161930081116 118.162055460244  M118T53 2 164555567086 1219220.15293176  1501034.72970529  BLBG52.841329422

or.group.fillPeaks.RData Mi16TS2_1  MLI.ABSTOE71  118.187984739206 118.187268133652 116.188604%68527  MILSTSZ 1 146040.357902741  115410.21893396 147278.242704987 73704.7286913757

WIETSZ_ 2 MLIB2124TO.57_2  11B21238513685¢ 118.211413361281 118212000262301  M1LSTS2.Z  143422314667542  111036.156310303  143350.570B2082  B2477.2067654114

MI1ETS2. 3 MIIB2365TO.S7. 3 118.236519662066 1182358711863  11823714174p029  MILSTS2.3  1627077.36458606  78505.770380249 103179.631372188  48305.8035364075
MI1OTS3 ¢ MI19.0B95TD8S T 119.0894B2441581  119.08BS2B2735i  1:0.0890sp21273p  MLL9S3 I /3887851207624  636208.391813786 7542061904271  £51126.526595215
M119T2330  M11%.0865T36.84  119.088498050526 119.086215220181  119.08869850151  MILSTZ30  24954.6740942383  23399.8112346703  23575.5486765676  13338.1884562456
MIISTS3 2 MLIS.1656T0.83 2  119,155632425680 115.164957478794  119.1e6194657233  M1I9T53.2  54103.2992341919  49257.3564361572  BO770.7195566075  35005.4712632904

M1Z1T173 240164 240526719 3207061 5B72079C 331021 874998289 251582 117688811

MIZITLFE  MIZLA002TZ68  121300159383284 121.100015017078  121.100253809502
M121T1739  MI2L.1001TZ8.98  12100136272057 171.089952084354 121.100214241705  MA2UTLFAY  2425047.455107066  174700.820189487  280636.054202401
M1ZIT176 M171.124177.94 121.124074506687  171.123181163719  121.176873245796 M121T176 352694.554213724  130687.160363821  426307.452419805  24478.4578484873
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24: LC Positive mz @ 4 x

XML.xset.group.retc Matriz de
or.group-fillpeaks.dataMatrix.ts | .. . fo | 250810 sa2857618 datos exportada -
v A B < D E F G H I 1 K L M N o P Q R S -

name  Fe 10HC Fc 11HC Fc 12HC Fc 13HC Fc 14HC Fe 1SHC Fe 16HC e 17HCO Fe 18HCO Fc 19HCO Fo 1G  Fc 20HCD Fo 21HCO Fr 22HCO Fe 23HCO Fe 24HCO Fe 2C o 3C  Fod
M103T267. 10F1832 1144403 1020539 1121248 9475083 1045868 9788556 1175380 1011507 1118730 1150975 9750485 1031258 457858.3 8788244 1019229 1088809 1136409 10'
M104T52 1161312 1131453 2212478 85812.96 1461163 1400971 1335054 BGGINT7 95829.4 9693266 43766.73 1098155 1240912 102362.2 1221754 1321491 4705363 59721.62 463
M107T56 1102847 2422400 40320,74 20019.09 2672798 1901127 3532302 20BHG77 18390.19 2370254 23869.28 23943.1 2490163 1924322 16770.16 2471896 2058567 286134 201

1
6,929 lines 2
3
s
5 M108T176 2017889 208794.5 95350.59 100622 1944157 1274424 113288.2 196363.7 3896198 217344 2376852 2188522 2720708 1510164 1331462 1148732 1487503 2180118 131
)
7
8

format: tabular, database: 2

M110T66_ 4470525 SOS069.1 5290369 2190734 4127563 5293678 3931387 SIH27E 5430393 5122866 6729819 4602731 5285866 IU9BLI SI6I66 5114568 6366021 5641494 563
MI10T66_ 20398.85 3312715 2629055 2731415 2774953 34127.79 25516.7% 3453139 125268 3544652 4557519 3169831 3714459 2189153 3694601 23620.55 4107143 3515101 385
MILLIZS 1546327 1075911 1621872 1535095 1698655 1120605 1573916 1057518 S6714.63 9892162 1159686 2383087 1535769 9200639 126520 1509323 1119063 996509 104
9 MILLILE0 5406705 6525458 4927427 GOS60.64 5684271 790197 6552275 6121014 1108546 6725351 G4479.75 6350271 8456938 9284565 83295 G958.21 6926539 533/9.49 572

PACKAGE INFO
parallel 3.2.5

BIOCGE“E”CS 0'16' 1 10 M112151 8256695 1005343 98620./1 BI809.78 9983009 1074121 93364.82 9460851 8970821 8267717 7757535 1020122 1088324 8994134 93656731 1030616 9640549 //078.09 911
Blobase 2_300 11 M1121/9 1274847 2013846 13863 1288412 1273165 2174713 1321556 2025881 172205 2110115 187608 21401.64 1251127 16114.86 1018254 12018.20 1843915 14202.80 19%
12 M113148 6626295 6266377 BE32/42 J0933.49 06BA63.19 B18374 8882326 5249703 678093 3450562 4915/.28 8603792 6200508 42987.11 6988725 61477.21 38803 /6 4166285 283

Rcpp 0.12.10 13 M113158 9643551 B502026 8461473 9095025 8313207 8994589 876897 1091692 S034409 1019185 1525006 105461 9261684 9491586 TUZELG1 7958292 1520456 1624409 13¢
mZR 2 4 1 14 m115148 32691 3249602 4171928 316715 3296986 4435062 4415766 2539256 1577795 117768 2632572 4800522 3382857 28310.83 34330.24 3139111 1895108 2190535 273
e 15 M116T54 172069.8 1998333 2599398 1899346 15951052 2399069 2054417 1803746 1765922 2002649 169972.1 2045997 1756112 1653653 2020681 2136445 2207448 1920318 16¢

Xcms 1 .46. O 16 MI117T171 2531513 2809166 17398.61 1977164 1430555 309133 1797814 2577344 3124505 2522215 3814471 22604.85 3023547 2215506 3115507 2830849 330114 38G59.66 27¢
17 M1187T233 4255638 3380875 3949197 2662308 5263669 3633753 248248 2805764 2072215 288967.7 2512785 28BGE8.1 3721214 13238165 2915063 368688 226753.5 3056551 291

snow 0'4'2 18 MI118T53_ 14370174 11354558 13709307 8072194 15334177 11814324 8434178 7379334 7208347 7454837 3643826 12433611 11406345 5192585 1001517% 13552387 7736001 7611006 68
batCh 1 . 1 '4 19 MI118T112 2716813 2023073 2918254 1553192 2833037 2127166 1465745 1365256 1137802 1287075 7133262 2185308 1844210 1622428 1540885 2458062 9288389 1066894 982

20 WM118T233 291552 2006051 2574876 14566.83 3023107 2351683 16635 1757842 1076256 17576.66 1528199 19255.18 2417714 1813573 1702641 2165703 15197.02 17589.02 16%
21 WM118T53_ 1645566 1214220 1501035 8186628 1750264 1206622 875886 739221 7119811 TA5133.8 4358923 1356507 1263127 1115128 5328224 1522090 7823869 7512769 711
M118T52_ 1160404 1154102 1472782 7378473 1803943 117377.0 2429052 6GGOG0S 6189302 73636.87 25229.96 1353264 1203007 1062517 894326 1520556 7819384 5044301 668
23 MI18T52_ 1434422 1110962 1433506 69977.21 1777283 1128877 80537 632353 50029.35 60600.07 2266160 1353264 1216114 1003143 84359.91 150006.2 7758757 49053.01 627
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xcms.summary Create a
summary of XCMS analysis

xcms.summary Create a summary of XCMS analysis (Galaxy Version 1.0.3) & Versions  « Options
xset RData file

M (] (] No rdata.xcms.raw, rdata.xcms.group, rdata.xcms.retcor, rdata.xcms.fillpeaks, rdata.... =«

output file from another function xcms (xcmsSet, group, retcor, fillpeaks etc.)

+ Execute
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