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Preparing data for upload to
XCMSonline

Stephen Barnes, PhD
University of Alabama at Birmingham
sbarnes@uab.edu

Synopsis

* LC-MS (and GC-MS) analysis generates a lot of
data and requires alignment of individual data
sets before statistical analysis can be performed

* We will discuss
— Uploading data sets
— Alignment principles
— On February 1, Paul Benton from Scripps Research

Institute (via Skype) will describe and show you how
the online software XCMS works
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Go to https://xcmsonline.scripps.edu/

CMNMs

The original and most widely used metabolomic platform

@& AppStore

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 cor

N.B.: TSR ave 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)
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Enter the code below password

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)

NITCRG
\ Enter whatever

appears here

7 Participate in anonymous usage statistics (View Detalils)

Starting page for XCMSonline

Home  Create Job~ View Results ~ XCMS Public =~ XCMS Institute ~ Stored Datasets  Account FAQ  Contact Logout [ TMPLLabUAB ]

\

Acms

The original and most widely used metabolomic platform
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Rt correction - Coke vs Pepsi
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Cloud plot — Coke vs Pepsi

Cloud Plot 374 features with p-value < 0.01, fold change = 1.5
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Let's look at the FAAH — WT vs KO data

View Public Job Shares
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TIC
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Alignment corrections for FAAH data
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Viewing the data table for FAAH

A ¢ » Columns © Hide isotopic peaks

featureidx fold
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Viewing feature #1
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"Connections"

3beta-Hydroxyandrost-5-en-17-one 3-sulfate
hydroepiandrosterone

3beta-Hydroxyandrost-5-en-17-one
-Androstane-3,17-dione
Androstenedione

Androst-4-¢3e-3. 17@%’0”9

5alpha-Androstane-3, 17-dione

Connections is an online version of mummichog

Uploading Experiments for Metabolomics
Analyses using XCMS Online Applications

"""éScn‘pps Center for Metabolomics Crm— - -] oo

—

P i
\C l I l S & universal MS translator

Online for all instrument platforms

L Get 1 on Google Pray [P
.Appsmre

XCMS Online is a metabolomic data technology based out of the Center for Metabolomics at the Scripps Research Institute. XCMS was
ariginally developed in 2005 and has evolved to a cloud-based platform. XCMS Online provides high-quality metabolomic analysis in an
intuitive format that allows users to easily upload LC/MS metabolomic data that can then be processed with a few simple mouse clicks. You
will need a user account to use the system, user accounts are free and only require a valid e-mail address to register. Please o to these links
to download the user manual, view demo dataset, contact us for additional space, or view options for your own onsite XCMS.

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

1/16/2017
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Uploading Experiments for Metabolomics
Analyses using XCMS Online Applications
continued...

Once you have completed your LC-MS/MS analyses of samples in your particular experiment,
files can be uploaded directly for most instrumentation types.

Stored Datasets

@)
Search Datasets

€ W) B
Tree View  Dupiicate Datasat(s)
Dataset Count: 83
Search | Clear
Dataset Name

Detets Datase(s|

Avg. Upload  Upload
Comment Active Status #Files Size Speed Date D~
CantrolCal_Elmet_PosMode_031816 @  UPLOAD COMPLETE 2 nrsaMe  moskas 0E0TI8 izge X
GrapeExtract_Elmet_PosMode_031816 ©  UPLOAD_COMPLETE 2 3816MB 11163 KBls zgégéga‘)-ja 178279 R
Vivek_Set2_NegMode_Group2(No)_012516 ©  UPLOAD COMPLETE 10  208B4MB  77.95KkEis 2‘::?;,‘;725 167581 R

Select the option “Stored Datasets,” on the XCMS toolbar to access datasets already
stored, or to upload new datasets for future analyses.

Storage Quota Usage (39.80 GB):

1. Select only .mzXML, .mzData, mzData.XML, mzML, .netcdf, .cdf, .d,
.wiff files (More info: File Formats)
2. After upload is complete (reassembled, md5 checked), this window
will automatically close.
Dataset Name: NewDataset_2016-04-07
file tree visible file list visiole

Save

Activate Java.
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Storage Quota Usage (39.80 GB):
85.9%

file tree visible file list visible

1. Select only .mzXML, .mzData, mzData.XML, mzML, .netcdf, .cdf, .d,

.wiff files (More info: File Formats)

2. After upload is complete (reassembled, mdS checked), this window

will automatically close.

Dataset Name: NewDataset_2016-04-07  Save

[ .DocumentRevisions-V100
' fseventsd

19 .MobileBackups
[ PKInstallSandboxManager
[ .spotlight-v100
[0 .Trashes

9 ol

' anaconda

9 Applications

B9 bin

19 cores

0 dev

M etc

19 home

9 Library

9 lost+found

9 net

[ Network

19 opt

I private

9 sbin

9 System

vvvyvvyvvvvyvvyvvvvvvvvvvyv[]

o
‘e @ U |

*Lj anaconda U Applications
J bin i cores

¢ dev i etc

] home

ﬂ lost+found Q’j net

J Library

1, L |

[l | ¢®@ @2®c @0 @0 4o

Drop Files Here

: 2 Upload

No files

Storage Quota Usage (39.80 GB):
85.9%

file tree visible file list visidle

1. Select only .mzXML, .mzData, mzData.XML, mzML, .netcdf, .cdf, .d,

.wiff files (More info: File Formats)

2. After upload is complete (reassembled, mdS checked), this window

will automatically close.

Dataset Name: NewDataset 2016-04-07  Save

[ .Trashes
B .vol

' anaconda
' Applications
™9 bin

[ cores

9 dev

B etc

home

[ Library

[ lost+ found

[59 net Click here to
9 Network

B opt select files
[ private

' sbin

[ system

[ tmp

[ user Information

[ users

» [ Guest

Shared

v [ stephenbarnes

4 Y Y Y VYV VY VVYVYVYVYVYVYYYYYY

va

o @ a /Users/stephenbarnes/Desktop/( [}

[Z) NegMode_IR1.... 1.04cs (=) NegMode_IR2.... 983 s
[2) NegMode_IR3.... 576 wa [=) NegMode_NR1.... 576 us

NegMode_NR2.... 952 M2 D} NegMode_NR3.... 989 vz

# (@ Q0 40 Go Ao

Drop Files Here

% Upload

No files

1/16/2017
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Storage Quota Usage (39.80 GB):

file tree visible file list visidle

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

2. After upload is complete (reassembled, mdS checked), this window
will automatically close.

Dataset Name: NewDataset_2016-04-07  Save

Storage Quota Usage (39.80 GB):
85.9%

file tree visible file list visible

= a4
» [ .Trashes *| @ @ T jusers/stephenbarnes/Desktop/( | ]
» [ .vol
> anaconda [5] NegMode_IR1.... 104ca [2] NegMode_IR2.... 353 us
» [ Applications
> bin @ NegMode_IR3.... 376 me E NegMode_NR1.... 576 ma
> cores
. di [Z) NegMode_NR2.... 352 vz [=] NegMode_NRS3.... 355 ms
» [ et
» [ home
>
>
> = -
» [ Network I €0 =02 o Qo ao
> opt 1 NegMode_NR... @735 Mg NegMode_NR...{fJ 982 M8
» [ private e e e e
» [ sbin : NegMode_NR... ) 746 o
»

B System In progress
> [ wmp
> User Information
v [ Users 3 files (2.41 GB)

» [1 Guest @

» [ shared U pload

" stephenbarnes
1. only .m . -mzlata, mzbata.. . MZ .nel . «<dl, .G,

.wiff files (More info: File Formats)
2. After upload is complete (reassembled, md5S checked), this window
will automatically close.

Dataset Name: Diet_neg NR_2016-04-07 Save

[ .Trashes

9 .vol

[ anaconda
Applications
¥ bin

Library
lost+found

Network

9 opt

private

[ sbin

[ System

9 tmp

"9 User Information
' users

» [ Guest

» [ Shared

v [ stephenbarnes

4 vV VY VY VY VY VY VYVYVYVYVYYVYVYYVYYY

4

"o @ a /Users/stephenbarnes/Desktop/¢ [} F=2
[=] NegMode_IR1.... 1048 [2] NegMode_IR2.... 953 ms

5] NegMode_IR3.... 976 M2 @ NegMode_NR1.... 976 m2

[2) NegMade_NR2.... 362 Mz [=] NegMode_NR3.... 959 M2

av

[ (©@ =02 @41 Qo Ao

1 NegMode_NR... €F 736 M2 : NegMode_NR... () 741 ue
e e e e

NegMode_NR... (¥) 745 ue

3 files (2.17 GB)

@  upload'

£ 0.5% completed... (&) 03:10:06

1/16/2017
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Uploading Experiments for Metabolomics
Analyses using XCMS Online Applications

Storage Quots Usage (30.52 GB)

continued...

Upgrade Java Version

1. Select only .maXML, .maData, maDeta. kML, maML, .netcdf, .cdf, .d,
it

Dataset Name: NewDataset_2015-02-01 Save

data (138.26.149.10)

yst Dats (138.26. 149 139)

tasackLp OrignaiData

Datagackuo2

Incoming._Fies (138,26, 149, 114)
o

Sy DATAPART 1 :)
Qo

9 s ProtenPlot WIFF FILES
System Vokme Informaton

Coake SWATM Falder 071314

18] 8] I fowemsoomicscrioss_cimomor:. ] &

12 Neghode_10 witt 1) Meghode_10.wi... meznm j

Activate the “Upload” button to
begin the process. Depending
on the size and number of the
files, this process can take up

121 Neghtode 13.witf <o [2) Meghods_13:wi.

] e several hours.
2] Neghode 17 witt <ous () Neghiode_17.wi,

] Neattode 18.wiMl ceaun [ ] NeaMode 18w, kv =l

I €O 2wz doe Qo 10 g

Neghtode_10. &) on e Neghlode 10, & zame

2 fies (382 MB)
it Upload <€

If any errors occur in the uploading process, the

Exclamation point icon will have a number associated

with the amount of files that have issues.

| NEQIMOOE 1B.WITT LmME |=] NEQ0aE \uwwum ]
_' P €0 29z @0 Go[ mo) :

Neghode_10... () csizic - NegMode_10,... %))

Uploading Experiments for Metabolomics
Analyses using XCMS Online Applications

Storage Quota Usage (30.52 GB):

continued...

Upgrade Java Version

Dats

maML, .neted, .cdf, .d,

Dataset Name: NewDataset_2015-02-01 Save | €Cmm—

5600 data (134.26.149.10)
yst Dats (138.26.149.139)
tasackup OrignaDats

tagackup2

oming_Fies (138.2.149. 1149)

% 05 (C)

s DATAPARTL(D:)

@ | RECAEEN

@ . UpsdsData2011

B Metabolomics:

Grubhs_Cintens

o121

Plaza_Gary
‘Shevde-Samant Labta

Csake SWATHFalder 071314

18] 8] fowerasoomicsruoss_cwmomor:. ] &
) Negitode_10 witt

] it cxun | () Meghlods 10w mane =
(2 NegMode_11 witl cous [5] NegMode_11.wi... maus

) NegMode_13wiff <rawa () Heghode_13.wi
) Neghtods 14 witt <mus [) Meghode_14wi. 3 s
2] Neghode 17 witl «oms () Neghode_17.Wi.. 711u
) Neaode 18.witt sz [2] MoaMode 18w, miv =
I €O 29z o @0 e £
Neghode_10.... ) an Neghlode 10.... 13 =aw

2 fies (382 MB)
4 Upload

After the upload is complete,
give a descriptive name to your
data set by typing in the
“DataSet Name” box and
clicking Save.

Since you will be comparing a minimum of two data sets, you will repeat the process again

with the additional group(s) you wish to evaluate.

1/16/2017
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Tips for naming files for upload to XCMS Online

« Before uploading, it is a good idea to create separate file folders on your hard drive
to better organize your data into the groups you want to examine.

* Add enough description to discriminate between different samples and sample set
names.

* Adding the ionization mode in the name is preferable, i.e. PosMode or NegMode.

* Eliminate open spaces in the data file name by using “_” (underscore) notation.
Open spaces can cause upload errors in XCMS Online.

Example of DataSet Name: Grubbs_UrineGroup2_NegMode

Starting a new XCMS database search...

User: TMPLLabuag R

View Jobs

Job Count: 123
Search Jab

OWCh  Clear

ExpType Status D~ Progress JobName Datasats (D) ["control]  Created Parameters (ID%) Group  Shared

Select the type of “Job” or test for your newly uploaded data sets.
From here, you can select the files you wish to evaluate.

1/16/2017
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XCMS Online Tutorial Videos

user: TMPLLabuas (DY

Dataset ame Comment t

=

0000000000000 00CC0 00

Status

Group_3_Chen_negmode

UPLDAD_COMPLETE nepue
PLOSD_COMPLETE 4 10589 uE

UPLOAD_COMPLETE 4 1086908

Miller_negmode | UPLOAD_COMPLETE 2 404uB

Miler_negmodie_BruceExtract_102215 UPLOAD_COMPLETE 2 732418

McLean_Sarable

o_100815

UPLOAD_COMPLETE 3050M8

McLean_NewSer_Obase_PosMode_100815 UPLOAD COMPLETE 6 123M8

MeLeanMew_MonQbese_Pashlode_100815 UPLOAD_COMPLETE 18 3833008

wObsss_Poshiode_100815

McLear UPLOAD_COUPLETE 16 | 2023u8
wat _100215 UPLOAD_COUPLETE 2 wsauB
FruitFly_TestPos UPLOAD_COMPLETE 2 s134u8
SRI_NASA_DosagesGroup_090915 UPLOAD_COMPLETE
SRILNASA. ControlGroup_030915 UPLOAD_COMPLETE 15 | 20180m8
Shbola_PosMode_AC_others 081315 UPLOAD_COMPLETE 1 062148
Skbola_Poshlode_AC_A_ 081315 UPLOAD COMFLETE 16 25086M8
Skibola_Poshode_BC_081315 UPLOAD_COUPLETE
HaleyPosMods_1_071515 UPLOAD_COUPLETE & 15452m8

HaleyPosM UPLOAD_COUPLETE

HaleyPosMode_3_071515 UPLOAD COUPLETE 6 | 15323m8

-
=
=
I_
p=
F
=
&
=
=
o
.
-
=
o
g
=
=
=
=
=

XX XX XXX XXX XXX XXXXXXX

HaleyPoshode_4_071515 UPLOAD_COMPLETE 1438808

What does a LC-MS data set consist of?

* A Q-TOF instrument during the LC run, for
example, acquires data on a 2-second duty cycle

— 0-100 msec

* High resolution/mass accuracy MS spectrum
— 100-2000 msec

* A succession of selected MSMS spectra

* If each MSMS spectrum is collected for 100 msec, then 19
precursor ions can be selected in the duty cycle

* The precursor ions are selected from the MS spectrum
observed in the current duty cycle

* Once an ion has been selected for MSMS it can be placed
on a “don’t observe” list for say 90 sec

17
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Retention time variation for urines

Retention Time Deviation (minutes)
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Retention Time Deviation vs. Retention Time
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Overlays of urine data
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What ions are observed in LC-MS data?

lons coming from the biological system being
studied

lons from compounds introduced into the
extract during storage and extraction

lons from the solvent used for the
chromatography

lons from the column material
lons from the previous sample that was run
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