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XCMS Online

More than 14,000 users
* Average of 50 jobs per day
e 75 users loggingin per day
* Morethan 250,000 experiments
processed

2006 — XCMS
2008 —— centWave
— 2009
XCMS
Online production
— 2011
2012 Public release
/\CFT\S
Online
Today

XCMS vs XCMIS

RXCMS

Requires (some) R knowledge

Review of results: manual and
tiresome

Processing speed: depending on
N# samples and computer

Acms
Online
Easy-to-use

Review of results: fastand easy

Processing speed: fast

Cloud-based benefits: data sharing
and streamline analysis
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Data processing

Peak detection {M atchedFilter

CentWave

Peak grouping
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Retention time
alignment

XCMS Online
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Job types in XCMS Online

* Single Class Jobs —Either single file or single dataset
(class or unknown classes)

* Pairwise analysis Jobs — Two class comparison, works
best with KO —vs- WT type experiments

* Multigroup/class Jobs —Multiple classes including
Quality control samples. Great for Time series jobs or
multiple knockouts

* meta-XCMS- Finds the overlap between many
pairwise jobs. (Must have same control samples)

(pseudo-) Live XCMS demo

Upload Raw
MS Data

Select
Parameter Set
{3el .

View/Download
Results
T

do
Rty
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New User Registration

Note: All new users require e-mail verification. A verification e-mail will be sent to the e-mail address you provide. Please add "scripps.edu” and
“xcmsonline@gmail.com* to your whitelist.

You can check your system compatibility with our System compatibility test

N.B.: TSRI users already have accounts (via LDAP).

This will be your permanent e-
mail address to be used for:

« registration

« password resets

« job alerts (errors, completed)

« technical support

« system notifications (e.g. maintenance)

£1GBMH

Participate in anonymous usage statistics (View Detalls)

Home & Highlights~  Databases ~ Logout [ xdomingo ]

Single Job
Pairwise Job
Meta XCMS Job

Multigroup Job <j




Home A Highlights -

Databases - Create View
Job~ Results Public Institute Datasets

Xcms Xcms

Stored Account

Toolbox  Help~

=)~ =)

(See File Formats for more information)

D Dataset Name

@ -No QC Selected-

Number of Files

= Select Parameters 0

Job ID: 1167191
User: xdomingo (14683)

Job Name: MG_2017-06-29_15:42 | Edit
Datasets: 0

Parameter Set: 0

4

Click here to complete your joo [ESTUIELY

1D:258523

Storage Quota Usage (25.04 GB):
1.40%

Save Dataset & Proceed

1. Select only .mzXML, .mzData, mzData.XML, mzML, .netcdf, .cdf, .d.zip, .wiff/.wiff.scan files
(More info: File Formats)

3F

ter samples are uploaded you can close this window. (button above)

or ABSciex files, please upload the both the wiff and the wiff.scan.

Dataset Name: [y, 4

Save
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10:258523
Save Dataset & Proceed

Storage Quota Usage (25.04 GB): iy m:xxl;;.;:\:,Dala. mzData. XML, mzML, .netcdf, .cdf, .d.zip, .wiff/.wiff.scan files

1.40% 2. After samples are uploaded you can close this window. (button above)
3. For ABSciex files, please upload the both the wiff and the wiff.scan

Dataset Name: |\ ] Save

Name
B645_retina_L_F_KO_aq_C18POS_acid.mzXML
B645_retina_R_F_KO_aq_C18POS_acid.mzXML
B693_retina_L_F_KO_aq_C18POS_acid.mzXML
B693_retina_R_F_KO_aq_C18POS _acid.mzXML
B696_retina_L_F_KO_aq_C18POS acid.mzXML
B696_retina_R_F_KO_aq_C18POS_acid.mzXML

Loading folders is not allowed in OSX

Save Dataset & Proceed

Storage Quota Usage (25.04 GB): 1. Select only .maXML, .mzData, mzData. XML, mabL, .netcd, .cdf, d.2ip, wiff/.wilfscan files (More info: File Formats)
9.50% 2. After samples are uploaded you can close this window. (button above)
3. For ABSciex files, please upload the both the wif and the wiff scan

Dataset Name: (0, ¢

Save
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Job ID: 1167202

User: xdomingo (14683)

UPLC / UHD Q-TOF
Custom_2017-06-29

. Dnasel ’ ‘
Job Name: -06- e [Edt
() on (o) oo en ead) (&2
N Select Parameters + D .
(See Fils Formats for more information) © -No QC Selected- ¢ atasets: 5
t Parameter Set: 0
4
Giick here o complete your joo e SUS)
D Dataset Name Number of Files
) [258532 KO_F 6 ©
258534 KO_M 8 L
258535 ac 5 &
) [2s8537 WI_F 5 )
) [258538 WI_M 14 ©
Job ID: 1167202
(1) 2 3 User: xdomingo (14683)
elect Parameters DA 2
(So0 Filo Formatsfor more nformation) © 1selected oG et Datasets: 5
GC / Single Quad (matchedFiter)
GC / TOF Parameter Set: 0
HPLC - UHD Qtof pairs
HPLC / Bruker Q-TOF neg
HPLC / Ion Trap ¢
HPLC / Orbitrap
O D Dataset Name. Number of Files HPLC / Orbitrap Il Click here to complete your joo - Bt
HPLC / Q-TOF
HPLC / Single Quad
) |258532 KO_F 6 @ HPLC / UHD Q-TOF
HPLC / UHD Q-TOF (HILIC, neg. mode)
258534 KO_M 8 L HPLC / Waters TOF
UPLC - High Res POS (Waters)
258535 ac 5 o UPLC / Bruker Q-TOF pos
. . UPLC / Orbitrap
256537 WIF 5 UPLC / Q-Exactive
O [2ses3s Wi B N UPLC / TripleTOF pos
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() 2 3 Parameters
—— o - [UPLC/UHDQTOF &
(See File Formats for more information) © -No QC Selected- s it

optimized for UPLC with ~15 min gradient, high
resolution ES-QTOF-MS (e.g. Agilent UHD Q-
TOF 6538)

(FEER) O rememoer my seiection

D Dataset Name Number of Files t

Job ID: 1167202

User: xdomingo (14683)

Job Name: [ MG_2017-06-29_16:3¢| | Edit
Datasets: 5

Parameter Set: 0

4

Click here to complete your joo [T

258532 KO_F 6 ]
258534 KO_M 8 T
258535 Qc 5 1
7 |258537 WT_F 5 T
) |258538 WT_M 14 T
Watch pop-up blockers!
[ L) i i i i it i 1&jobid=1167202
@ Secure https: i ripp: /p neters2.php?a di =0&base=1558&runuser=undefined&context=18&jobid=1167202

View/Edit Parameters for Job

Polarity is defined on the General tab and will affect values on the Annotation and Identification (adducts) tabs. Job results will be misleading if this value is not
correctly defined.
The current parameter set s read-only. Use Create New button below to modify parameters to suit your job.

General | Feature Detection | Retention Time Correction | Alignment ‘ Statistics | Annotation ‘ i ‘ ‘
Option Value Note:

Name UPLG / UHD Q-TOF

Gomment optimized for UPLG with ~15 min gradient, hi

Retention time format minutes § show the retention times in resuits tables and figures in minutes or seconds

Polarity positive & data acquired in positive or negative mode ?

@ Cancel
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() 2 3 Param
(@) o
=) N o ;
(See File Formats for more information) © 1 selected .
(EEER) Oremembor my solection
D Dataset Name Number of Files
258532 KO_F 6 'l
258534 KO_M 8
258535 ac 5 ®
258537 wI_F 5
258538 WT_M 4 ®

User: xdomingo (14683)

Job Name: | mG_2017-06-29_16:
Datasets: 5

Parameter Set: 32488

(4)

[%FORMS_RETURN_URL %]

Online

You recently submitted job (#1167191) on XCMS Online.

Hi Xdomingo,
We started processing your recently submitted job with the following details:

Job Name: DEB
Create Date 2017-06-20 15:43:54 (Server Timezone)
Experiment Type:

Parameter Name: ~ Custom_2017-06-29 (#32482)

Polariy: positive
Datasets: KO_F (control)
KO_M
wi_m
ac

If these are not the correct parameters for this job, please log in to XCMS Online
(%FORMS_RETURN_URLY%) to cancel this job. Otherwise you do not have to take any other
action; the system will continue processing.

We willsend another e-mail f an error occurs or when this job is finished
1f you have any questions about this job you may contact the system administrator at
xemsonline@gmailcom.
XCMS Online Adminisrators say:

Computer Source IP: 137.131.17.212

Regards,

XCMS Online Administrator
xcmsonline@scripps. edu

10550 North Torrey Pines Road
BCC-007,
037

La Jolla, C/
Phone (858) 784-5:
Fax (858) 784-9

29/6/17
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Home

A Highlights ~

Databases ~ Create View Xcms Xcms Stored
Institute

Jobv  Results  Public

Datasets

Account

Toolbox  Help~

Logout [ xdomingo ]

Job Count
Saarcn obs Seareh] [Gioar View Pubtc sharss
e sas 0 progress Jobname Datases (0 control Crestea Parametes (0#) Group Starea
e sns- + ~orove- 3
SuBMITTED Ko_F (zsesa)
wun = o720z Ma_20170629.1635 KO (rz5083s) e Cusom 201 32488) x
o G (rocn
Home & Highlights~  Databases ~ Logout [ xdomingo ]
Job Count: 229
Search sobs | T View publec Shares
e e . Progress soptame Oatasets (0#) Peontron cresea Parameters (08) amup sharsa
- oo compete
e ViEw asee0 wiranm3ras R o o7) x
oo complts
AR ViEw asoss eIy 170613064740 Gusom_201 s2r7) x
oo compls
PR aseds wirasamaz2s Cusom 201 s276) x
swae asess St wirasas tea0ts HPLC UKD 574) x
oo complte
snaie =3 asess wirasan ez HLc IO (126) x
o compl
Par ViEW asesz e wrasmmmns Ercarun ears) x
- oo compiee
P ViEw aseon e wirasas r2aron cusiom 201 szoe) x
Pl check 8- e
woun ERROR asen % wirasas 2am x

HPLC Bk (5787)
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Home

Submit Date

2013.0401 17:04:44

View Interactive Cloud Plot

View Interactive Heatmap
()

Datasets Used

A Highlights ~

Databases ~

Create
Job~

View
Results

Pairwise Results Summary: , (

Home  Croate Job View Rosults  XCMS Public
Firish Date Paired Samples
0401 17:2953 False

Xcms
Public

XCMSInstituto  Storod Datasets  Account  Holp

Total Aligned Features

Xcms

Stored Account
Datasets

4352

The finished job has the following notes:

2013-04-01 17:27:11 : There

Tota o Chiomatograms cripnal

rogions with poor chromat

raphic resol

ution. Feature an

Retenten Tame Devistsn e, Aetonion Tima

[T PS—r—

tations (CAMERA) wero omitted for the

Toolbox

Parameter 108

Help~

Logout [hpb ]

Tota oo Covamatogeams correcnd)

Briscps Campanars dnsiyi (o)

Download Resutts
hash: Not Available}

Shared

NOT SHARED

Home

‘Submit Date

20130401 17:04:44

Pairwise Results Summary: coke vs

2 Highlights ~

Databases~  Create View

Job~ Results

Firish Date Paired Samples

2013.04.01 17:29:53 Faise

XCMS Institute  Stored Datasets  Account  Help~

Totai Aligned Features.

4352

The finished job has the following notes:

Parameter ID#

Logout [hpb ]

hash: Not Available]

Shared

NOT SHARED

x)
Total lon Chromatograms (original) Total lon Chromatograms (corrected) 1

g g coke_x_10_a

H H coke x10_b

coke x 10 ¢

T pepsi_x_10_a

popsix 105

8 popsi X 10.c g popsix_10.c
g] | 2 s
| %

0 5 10 15 2 2 0
Retenton Time (minules)
35

29/6/17
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Home A Highlights -

Submit Date

2013.0401 17:04:44

Datasets Used

Home  Croate Job

Pairwise Results Summary: c.

Finish Date

20130401 17:2953

2013.0401

Databases~  Create

Job~

View
Results

Xcms

Xcms Stored Account

Public Institute Datasets

Viow Rosults ~ XCMS Public  XCMSinstituto  Storod Datasets  Account  Holp
(
Paired Samples Total Aigned Features Parameter 108
False 4352

17:27:11 : There

Tota o Chiomatograms cripnal

rogions with poor chromatographic re

‘The finished job has the following notes:

AMERA) were omitied for the

Retenten Tame Devistsn e, Aetonion Tima

[T PS—r—

Toolbox  Help~

Logout [hpb ]

Tota oo Covomarograms correcd)

Briscps Campanars dnsiyi (o)

Download Resutts
hash: Not Available}

Shared

NOT SHARED

. ops . 4
H )
e, ¢ . 1
" ERL o 3
Home A Highlights~  Databases~
Main Panel | Advanced View 1
prvale Retention Time vs m/z of 1270 features
o 1 Cick and drag i the lot area to zo0m in
1750
fold change
R 549.436 -
Regenerate Cloud Plot oo
1000
E1C_ABBR | Box and Whisker | Spectrum
750
) .
Please click on a feature to Q ° ® o
500 B
display XIC, [ JO . ©
[
o
Box-and-Whisker 0
and Spectrum Data N
250
° Q ®e
2 s00
°
750 .
Download Cloud Plot Manual
1000
Welcome to the Cloud Plot  x
1250
Welcome to the Interactive
Cloud Plot! The basic functions
of this graph are : 100
+ P-value is represented by
how dark or light the color e
is. 5 o s 20 2 % 3 “© P 50
« Fold change is represented

by the radius of each
feature.

Retention time is
represented by position on
the x-axis.

« Mass-to-Charge ratio is

ranracantad bur nneian an

p-Value: 0-0.01 |

Table View

fold change : 1.5 - 549.436 |

Retention Time (minutes)
Togale Upregulated @ Toggle Downregulated

m/zRange of 0- 1648 |  Retention Range of 1-49 |

max intensity : 0-2363919.25 |

Radius Scale : Fold Change

29/6/17
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A Highlights - Databases -

ick Compound Search: Search | Clear
COKE VS. PEP
 Columns @ Hide isotopic peaks
featureidx fold praiue updown mzmed rtmed
1 24378467 DOWN 167.0146
2 9.8 56316507 DOWN 252,089
3 196| 69195767 DOWN 5261777
] 275 13423506 DOVIN 084
5 54 18794366 DOWN 233.9691 084
5 : 92,4751 8
7 131 434.1698 127
9 99| 82052466 DOWN 452.19 088
0 58 868738 A 92.943 8
" 79 5942191 097
13 88 089
15 107 0.00002/DOWN 145
17 55 0.00002/DOWN 138
19 15 0.00002 DOVN 3511643 2751
2 20 0003 D 4141427 492
21 104 0.00004 DOWN 379.1736 088
22 28 X 216.0667 %
2 70 0.00004 DOWN
2 32 0.00004 DOWN
21 90| 000005 DOWN 4908187

2 57 0.00006/DOWN 463.1478 129

Create View
Jobv  Results

maxint  dataset!_me: data

isotopes adducts  peakgr
69,785 161,156 11,532 [30]M)+ [MeNaJs 14443

985 VN

4,835 804 [389][M+3]2+ 1
546 125 [MeHK2+ 13
2791 1373 [BMeNasKeNI3
623 874 454 3
4953 a9 [MeH-CH3J+ 416
9,306 30,350 [333)M}+
924 239 [P18]M+1)+ 70
3012 48 3
2,705 N
667 2%
1,164 845 [176]M+1]+ 6
18 4,16 51014 2 2
677 5344 [95IM+112+ 6
860 4,768 1 2
1175 3024 [} [M2K-H]+ 27 84
56 397 685 [MeNH4]» 39682
1403 2670 88 70
158 9.740 1,400 [113]M}+
2748 0 8,817 [453M}+
19,708 31,930 9,933
2733 47
919 1482 164 (MoK} 451.8¢
5335 2,340 2,147 [IMeNHA]s 463
7.23 23925 4222 16

Help ~ Logout [ xdomingo ]

Please click on a row to view feature details
Feature #1

° m/z : 167.0146

Retention Time (min): 0.84

oup  userotes

Coka
Peps:

50000

hlensity

20000

i

05 00 05 10 15 20 25
Retenton Time (minutes

0

MASS SPECTRUM BOX-AND-WHISKER

coke_x_10_b (0.84 min)

rtensiy

PPM Name Adduct | COMPOSI
2 |NN-bs-chioroetny MeH-H20 648
20 [34-Dinydroxy-2-butar MeH-H20 63860

Home & Highlights~  Databases ~

Create View XcMS

Stored e
Job~ Results Institute Datasets

Toolbox  Help~ Logout [ xdomingo ]

Techniques for life scientists and chemists

Connection Report
—
noving Modue 14 Nodesize| Medum & Vi

isual style  Drag 4

¢ e

2:3-dehyroKievitone.

phasegiuteone

3 hydm)%upmnzw

>N/i>-{5<i>S</)-5-amino-5-carboxypent
livoate.

= ° °
“6’ 5—wamxy—vem\m’3§c"'.¥°"‘"."

bois-succinylben:

5
P
[ )

adenylo-succinate

AN

ety e ®
[

® ®

isowightaone.

wighteone

‘-prenyphiorisobutyrophenone
oy-D-valino
diprenyiphlorisabutyrophenone
‘gerany-diphosphate

halcone  (<>E<>)-Salpha-bergamotene

sualfigoeta-Beramotene
2.2 farensyl pyrophosphate

op pathways
]

Pathways

Home | Current issue | Comment | Research | Archive v | Authors & referees v | About the joumal ¥

home » archive » issue » correspondence » full text

NATURE METHODS | CORRESPONDENCE

degradation of purine rbonucleosides.

<8

CoP-diacylglycerol blosynthesis

alanine egracation 111

Systems biology guided by XCMS Online

metabolomics

Tao Huan, Erica M Forsberg, Duane Rinehart, Caroline H Johnson, Julijana Ivanisevic, H
Paul Benton, Mingliang Fang, Aries Aisporna, Brian Hilmers, Farris L Poole, Michael P
Thorgersen, Michael W W Adams, Gregory Krantz, Matthew W Fields, Paul D Robbins,
Laura J Niedernhofer, Trey Ideker, Erica L Majumder, Judy D Wall, Nicholas J W Rattray,

Royston Goodacre, Luke L Lairson & Gary Siuzdak

overlap size.
2
o
o
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Home A Highlights ~ Databases ~ Toolbox Help~

N Tube) Cerca

Statistics

XCMS Online: Quick start guide
XeMS Insttute

o+ segoce o

N
\CMs

The orginal and most widely used metabolomic plaior

G ®

Systems Biology Metin Your Personal Cioud

H. Paul Caroline Julijana Duane Thiery
Benton Johnson Ivanisevic Rinehart Phommavongsay

sil Gary Winnie Linh Michael
Webb Patti Heim Hoang Kurezy

The XCMS Institute faculty

Home M Highlights~  Databases~ Creats  View  XCMS
Job~  Results

Table of Contents

10 Overview
20 Creating a User Account
30 Data Analysis
3.1 Data Upload Preparation
32 Uploading Datasets
33 Pairwise Job Creation
34 Single Job Creation
35 Multigroup Job Creation
3.6 metaXCMS Job Creation
40 Results
4.1 View Results Table
42 Interactive Cloud Plot
43 Interactive PCA
44 Interactive Heatmap
455 Connection Report
4.6 Downloading Data
50 Account Management
5.1 Adducts
52 More Features
60 Dataset Management
6.1 Dataset Duplication
62 Adding Files to Datasets
63 Tree View
70 Parameter Management
80 Job Sharing
8.1 Viewing Public Shares
8.2 The Sharing Center
Appendix
Appendix I: Java Issues
Appendix II: Citation Reference

Other Resources
Login to see XCMS Institute

XCMS FAQ
Contact Us

XCMS Online Usage Instructions

Version 03.03
Revised March 2016

Overview

XCMS Online s an innovative platform with an intuitive graphical interface which allows users to easily upload and process LC/MS data for
untargeted metabolomics profiling. XCMS Online provides a complete metabolomics workflow including feature detection, retention time
correction, alignment, annotation and statistical analysis. To facilitate the usage, predefined parameter sets for different instrument setups (¢.g.
HPLC/QTOF, UPLC/QTOF, HPLC/Orbitrap) can be selected. Customized settings can be created from these templates. Results can be browsed
online in an interactive, customizable table that shows feature statistics, EIC, box plots, and putative METLIN ID’s for each metabolite. All
results including the images may also be downloaded as a zip file for offline analysis.

Initially, the platform was developed for two-group comparisons to match the independent, “control” versus “discase” experimental design. It now
enables users to perform dependent (paired) two-group i lysis, and isons, with statistical
output and interactive visualization tools. Newly incorporated statistical tests cover a wide array of univariate analyses. Multigroup comparison
allows for the identification of differentially expressed metabolite features across multiple classes of data while higher order meta-analysis
facilitates the identification of shared metabolic patterns across multiple two-group comparisons. Given the complexity of these data sets, we have

developed an interactive platform where users can monitor the statistical output of univariate (cloud plots) and multivariate (PCA plots) data
analysis in real time by adjusting the threshold and range of various parameters. On the interactive cloud plot, metabolite features can be filtered
out by their significance level (p-value), fold change, mass-to-charge ratio, retention time, and intensity. The variation pattern of each feature can
be visualized on both extracted-ion chromatograms and box plots. The interactive principal component analysis includes scores, loadings, and
scree plots that can be adjusted depending on scaling criteria.

You will need a user account to use the system however user accounts only require a valid e-mail address to register. To process datasets using
XCMS Online you will need to create a job which involves uploading the datascts, defining parameters and submitting the job. You will be
notified of your job status, including errors/warnings that you can correct prior to resubmitting a job. After processing is complete, you will be
notified via ¢-mail that your results are ready for review.

29/6/17
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Data Streaming

Download time...

Download time...

Additional XCMSO Features

31
.
Data Streaming
A
Data Acquisition (e.g. UPLC-MS) ans e Uploading Data d’;""f’f;:iis“g Results

Sample  #1 #2 #3 #N

= — II ~—o¢ .

20min_ 20 min_ 20 min_ N x 20 min,

Total Time for Data Precessing

B Cc

Post-acquisition
Data Conversion Upload Time

(%)
(¢D)
S
>S5
+—
(q0)
()]
L
O
(%)
>
o
X

Data ing and File p P Results
and Analysis » 1000 | 1min | 1000 min
sample 1 #2 3 #N r;, 00| 1min | 100 min
m S 10| 1min 10 min
Ir_n— »
C 20 min l‘ * 1| 1min 1 min
O - Streaming No
0——.6 e Streaming
o — " °
20 min Y, ]
ETTE—— oo
== . s
- L ] L ] =
20 min 2
3
a .
Data Acquisition - * - g:’ Streaming
(e.g. UPLC-MS) N x 20 min = Streaming
0 1 10 100 1000
min
Total Time for Post-acquisition Upload Time

Data Processing
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Data Streaming

& News
& Nature.Methods

A Science
& Download XCMS Stream
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Fle Comea kb Help
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Hot or Not

®eec0 Sketch = 9:41 AM 100% WEM:  eeeco Sketch & 9:41 AM 100% -

Chelsea, 26 Chloe, 26
You both went to UCLA Marketing Design at Tinder

Hot or Not

! Hot or Not

0 Peak: 29, Total: 7/29

SKIP

0.\ H EIC DETAILED INFO
-~ 2.05
1.04
10
0.0000124
qvalue 0.00102
mzmed 525.3940
rtmed 66.10
maxint 13284
dataset1_mean 82653
dataset1_sd 18838
[] dataset2_mean 169431

| dataset2_sd 10480
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