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What is XCMS Online ?

* The complete xcms system in a graphical web based system
* XCMS started in 2005

* First concept of XCMS Online was 2009 but production was started
late 2011 (public mid 2012)
* Approx 13,500 users
* Average 50 jobs a day
* 75 Users logging in per day
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Overview of XCMS
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Peak detection choice

Peak Picking
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Htpps://xcmsonline.scri

Version v3.5.1 New Features and Changes
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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)
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Version v3.5.1 New Features and Changes




View Results section
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Interactive PCA
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Predicting Network Activity from High Throughput
Metabolomics
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Systems Biology Results

Pathway Cloud Plot

Datasets Used
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2/2/2017



Compound_ID

DCDP

2-D-THREO-HYDROXY-3-CARBOXY-
ISOCAPROATE

5-OXOPROLINE

CHLOROPHYLLIDE-A

CPD-1130

UDP-MANNACA

Top metabolite predictions

namef(input_mz)
dcopP
386.017400

(2R,35)-3-isopropylmalate

196.036600
175.061400
235.082800
157.051200
5-oxoproline
149.009700
128.035900
164.011900
128.035800
chlorophyllide a
613.230100
659.238500
3-ethylmalate
161.046300
197.021200

UDP-N-acetyl-&alpha-
D-mannosaminouronate

evidence_score(match_form) MW(mz_diff)

5

M-H[-]

M+Na-2H[-]
M-H[-]
M+CH3COO[-]
M-H20-H[-]

8

M+Na-2H[-]
M-H[-]
M+CI[-]
M-H[-]

6

M-H[-]
M+HCOO[-]

6

M-H[-]

M+CI[-]

387.0233

0.001400

176.0685

0.000700

0.000200

0.001000

0.000600

129.0426

-0.000300

0.000600

0.000400

0.000500

©614.238

-0.000600

0.002900

162.0528

0.000800

-0.000500

621.0608

* Adding MS/MS checks
to confirm the
predicted metabolites.

* This will result in an
increased/decreased
score for the pathway

Systems Biology Analysis Results

Pathway Overlapping genes.
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[ NN ) Load New Pathway Supplementary Data
xcmsonline.scripps.edufuploadfindex.php?action=pathway&runuser=11405&jobid=1143618

Save & Proceed

@-

# Files must be comma-separated (CSV) or tab-separated (TSV) files
& Gene files must have name as first column
Storage Quota Usage (25.04 GB): » Protein files must have UniProt accession ID as first column
60.8% | # All header text must be enclosed with double quates (*)
« After sample is uploaded you can close this window. (button

above)

« Only ane {1] file at a time [must close window and upload next]

Systems Biology Matching Parameters

JOB ID: 1143618

JOB NAME: pair_2017-01-31_16:29

FILES UPLOADED: UPLOAD LIST

FilelD * Filename Upload Date List Type Accession ID Matches Remove
297096  gene_list. 2017-02-0100:32:38 Genes - Gene name View Results x

MATCHING  PROGRESS (1%)
[ |

SUBJOB ID 4973 View Log

POPULATE TABLE PROGRESS (0%)

SUBJOB ID 4970 View Log
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System Biology

Filter Reset Filter Pathway Cloud Plot

p-value threshold filter

Reset zoom
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p-valus ooy
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Plot! The basic functions of this

graph are: NAD Bieyiheshy | ffrom aspartae]

 Placing Your Curer over : hveolysls Bl from glucose)
circle will provide pathway,
p-value, overlapping genes,
proteins and metabolites, d X

+ The radius of each circle "
represents the number of

e navs iy [l

metabolites relative to the
number of metabolites
represented by other
circles.
» Darker circles mean more
pathways are represented.
# Clicking on a circle provides
clickable pathway
information in a table s 15% 2% 25% a0 15% i 5% st
generated below the graph. Averag Oviriap (witabolites) Percent
* Zoom in on any part of
graph by drawing rectangle
with the cursor, reset

Taking a step back

* We can automatically get to System level data quickly.
* Where are the other dead time events?

* Sharing is caring : The future is sharing your data with others

* How can we make the data even better?
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Steaming — upload to XCMS Online
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XCMS Online Stream uploads data and starts the jobs on
XCMS Online automatically. This highly reduces the dead
time between instrument acquisition and can also be used
in offline mode.

http://xcmsonline.scripps.edu/xcmsonline/XCMS_Stream-
v1.0.0b00.zip
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Home Croate Job - View Rosults XCMS Public XCME Institute Stored Datosets.

Vigw Public Job Shares

Status * 1D Job Name Author(s) Publication Notes

Culture medium
ABCCE prevents actopic mineralization  of
sean in psaudoxanthoma elasticum by HEK283/control
inducing cellular nucleotide release, Ve
PNAS 2013 110(50), 20206-11 HEK293/human
ABCCH cells

r.jansen_2013-
EE oosees et samenetal

ABCCE prevents ectopic mineralization  Plasma of

rjansen_2013- seen in pseudoxanthoma elasticum by wildtype mice vs
m 1008444 §1.13_(dgpy  Jansenetal. inducing cellular nuclectide release, ABCCS knockout
PMAS 2013 110(50), 20206-11 mica
RPLC_SUP-T1
m 128681  parental vs.
Ramaos parental
David G. Cotter, Baris Ercal, Xiacjing Huang, ASO-treated
m 1027173 1.2014-  Jamison M. Leid, D. André d'Avignon, Mark J. (currently) in revision JCI 76388-RG-RV- | 00 o
06-27_22:43:31  Graham, Dennis J. Dietzen, Elizabeth M. Brunt, 2 ; i
Gary J. Patti, and Peter A Grawford vivo perfusions
Juljana lvanisevic, Adrian Epstsin, Michael E.
m 1017907 Erain Kurczy, H. Paul Banton, Winnie Uritbocnthai, Brain Region Mapping using Glabal
regions_HILIC  Howard 5. Fox, Michael D. Boska, Howard E. Metabalomics
Gendelman and Gary Siuzdak
RPLC_Raji )
m 1004148 EMPYY Vector va.  Johnson CH, Fisher TS, Hoang LT, Felding BH,  Metabolomics. 2014 Jun 1:10(3):354-  FmPhoblasti
Raji lucierase Siuzdak G, O'Brien PJ. 360, lines.
Puro
Fed Raj EMPY 1 ncon GH, Fisher TS, Hoang LT, Felding BH,  Metabalomics. 2014 Jun 1;10[3)354- lymphoblastic
1004141 Vector vs. Raji Siuzriak G, O'Brien P.J 180 leukemia cell
luciterase Puro 3 : - lines
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EIC Details

- Info for the EIC

XCMS Developments

* Speed: Faster jobs and XCMS Online that can handle multi
100Gb’s data files.

* Sub-jobs : Allows for custom PCA, PLS-DA, Baysian Stats on
selected features, custom normalisation per user

» System Biology workflow : Further developments including
signaling networks

* Targeted MS studies using both full scan MS1 and triple
Quad data (MRM).

2/2/2017
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Thank you ! Questions ?

Prof. Gary
Siuzdak

r & Duane
Aisporna m Rinehart

The Scripps Research Institute
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