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Mac users: mummichog-1.0.7 is in the Applications folder

Open the tsv folder

Find the data in the mummichog file

Open it to locate 1467593683.63.Grubbs_diet_neg_2000

v 1467593683.63.Grubbs_diet_neg_2000 Yesterday, 8:20 PM
mummichog.log Yesterday, 7:57 PM
® result.html| Yest ay, 7:57 PM
» sif Yesterday,
» tsv ay,
> web Yesterday, 7:54 PM
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Files in mummichog results folder

_tentative_featurematch_Grubbs_diet_neg_2000.tsv Yesterday, 7:57 PM
B _tentative_featurematch_Grubbs_diet_neg_2000.xlIsx Yesterday, 7:57 PM
InspectédNodes_ActivityNetwork.tsv Yesterday, 7:57 PM
mcg_metabolite_worksheet_Grubbs_diet_neg_2000.tsv Yesterday, 7:57 PM
@ meg_metapolite_worksheet_Grubbs_diet_neg_2000.xlIsx Yesterday, 7:57 PM
meg_modulgranalysis_Grubbs_diet_neg_2000.tsv Yesterday, 7:57 PM
7 mcg_moduldranalysis_Grubbs_diet_neg_2000.xIsx Yesterday, 7:57 PM
mcg_pathwayenalysis_Grubbs_diet_neg_2000.tsv Yesterday, 7:57 PM

B mcg_pathwayapalysis_Grubbs_diet_neg_2000.xIsx Yesterday, 7:57 PM

235 KB
76 KB
8 KB
31 KB
15 KB
9 KB
8 KB
118 KB
40 KB

Plain Text
Micros...(.xIsx)
Plain Text
Plain Text
Micros...(.xIsx)
Plain Text
Micros...(.xIsx)
Plain Text
Micros...(.xIsx)

Identification of each observed ion

m/z

id
59.014 C00033
59.014 CO0084
59.014 C00266
59.014 C02045
59.014 C06548
59.014 CE5985
75.010 C00385
80.966 CO0094
93.035 CO0146
93.035 C04221
93.035 C15584
103.004 C0O0022
103.004 CO0168
103.004 Co0222
103.004 C01146
111.005 CO0450
111.009 C01732
115.004 C00122
115.004 C00149
115.004 CO0BO4
115.004 C0O0122
115.004 C00149
115.004 C00B04
115.004 CO0122
115.004 C00149
116.051 C00148
116.051 C00763
116.051 C02505

match_form

M-H[-]
M-H+O[]
M-H[-]
M-2H[2:]
M-H+0[-]
M-2H[2:]
M-2H[2:]
M-H[-]
M-H[
M-H20-H[-)
M-H[-]
M-H+O[-]
M-H[-]
M-H+O[-]
M-H[-]
M-H20-H[-]
M-H20-H[-)
M-H[-]
M-H20-H[-)
M+HCOO(-]
M-H[-]
M-H20-H[-)
M+HCOO(-]
M-H[-]
M-H20-H[-)
Mis34)-H[-]
M(s34)-H[-]
M-H20-H[-)

maz_differe name

-0.0002 Acetate; Acetic acid; Ethanoic acid; Glacial acetic acid
-0.0002 Acetaldehyde; Ethanal

-0.0002 Gk
-0.0003
-0.0002 Ethylene oxide
-0.0003

0.0005 Xanthine
0.0008 Sulfite

0.0002 Phenol; Benzenol; Hydroxybenzene; Phenic acid; Phenylic acid

0.0003 trans-1,2-Dihydrobenzene-1,2-diol

ic acic

0.0002 Phenol
0 Pyruvate; Pyruvic acid; 2-Oxop 2-Oxopropanoic acid; Pyr

-0.0001 Hyd! Hyd acid; 3-Hydroxypyruvate; 3-Hydroxypyruvic ac '
0 3-Oxoprop Malonate ialdehyd

-0.0001 2-Hydroxy-3- P Tartronate

-0.0001 ; Itaconic acid; Methyl ic acid

-0.0001 Mesaconate; 2-Methylfumarate; Mesaconic acid; Methylfumaric acid

0.0002 Fumarate; Fumaric acid; trans-Butenedioic acid

0.0003 (s)-Malate; L-Malate; L-Apple acid; L-Malic acid; L-2-Hydroxybutanedioic acid

0.0008 Propynoate; Propiolic acid; Acetyl ic acid; Ac

0.0005 Fumarate; Fumaric acid; trans-Butenedioic acid

0.0006 (S)-Malate; L-Malate; L-Apple acid; L-Malic acid; L-2-Hydroxybutanedioic acid

0.0011 Propynoate; Propiolic acid; l

acid; Acety
0.0007 Fumarate; Fumaric acid; trans-Butenedioic acid

0.0008 (S)-Malate; L-Malate; L-Apple acid; L-Malic acid; L-2-Hydroxybutanedioic acid

-0.0007 L-Proline; 2-Pyrrolidinecarboxylic acid
-0.0007 D-Proline
0.0006 2-Phenylacetamide
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§eect and copy the KEGG IDs

A
m/z id match_form  maz_differe name

59.014 CO0033 = M-H[-) -0.0002 Acetate; Acetic acid; Ethanoic acid; Glacial acetic acid

59.014/C00084 = M-H+O[] -0.0002 Acetaldehyde; Ethanal

59.014 C00266 M-H[-] -0.0002 Glycolaldehyde; Hydi Idehyde '

56.014 €02045 = M-2H[2-] -0.0003

59.014 C06548  M-H+O[-] -0.0002 Ethylene oxide

59.014 CES985 = M-2H[2-] -0.0003

75.010, CO0385 = M-2H[2-] 0.0005 Xanthine

80.966 CO0094 = M-H[-) 0.0008 Sulfite

93.035/C00146  M-H[-] 0.0002 Phenol; Benzenol; Hydroxybenzene; Phenic acid; Phenylic acid

93.035/C04221 = M-H20-H[-] 0.0003 trans-1,2-Dihydrobenzene-1,2-diol

93.035/C15584 = M-H[-] 0.0002 Phenol
103.004 CO0022 | M-H+O[-] 0 Pyruvate; Pyruvic acid; 2-O 2-Oxopropanoic acid; Pyroracemic acic
103.004 CO0168 = M-H[-) -0.0001 Hydroxy ; Hydroxypyruvic acid; 3-Hydi y ; 3-Hydr yruvic ac ¢
103.004C00222 | M-H+O[-] 0 3-Oxopr t: I semi;
103.004 CO1146  M-H[-) -0.0001 2-Hydroxy-3 Tartronate di
111.009 C0049Q0 | M-H20-H[-] -0.0001 Itaconate; Itaconic acid; Methylenesuccinic acid '
111.0092(1‘)1732 M-H20-H[-] -0.0001 ;2 hylf ic acid; Methylfumaric acid '
115m4§mouz M-H[-] 0.0002 Fumarate; Fumaric acid; trans-Butenedioic acid

115.004|C00143 | M-H20-H[-] 0.0003 (S)-Malate; L-Malate; L-Apple acid; L-Malic acid; L-2-Hydroxybutanedioic acid
115.004 00804 = M+HCOO[-] 0.0008 Propynoate; Propiolic acid; Acetylenecarboxylic acid; Acetylenemonocarboxylate
115.004 CO0122 = M-H[-) 0.0005 Fumarate; Fumaric acid; trans-Butenedioic acid
usm«ticoﬂm M-H20-H[-] 0.0006 (S)-Malate; L-Malate; L-Apple acid; L-Malic acid; L-2-Hydroxybutanedioic acid
ns.ooai CO0804  M+HCOO[-] 0.0011 Propynoate; Propiolic acid; Acetylenecarboxylic acid; Acetylenemonocarboxylate
us.uminwm M-H[-] 0.0007 Fumarate; Fumaric acid; trans-Butenedioic acid
us.ooa§cucus M-H20-H[-] 0.0008 (S)-Malate; L-Malate; L-Apple acid; L-Malic acid; L-2-Hydroxybutanedioic acid
us,nsxgcmm M(534)-H[-] -0.0007 L-Proline; 2-Pyrrolidinecarboxylic acid
116.051§Cm755 M(S34)-H[-] -0.0007 D-Proline
11s.os1§mzsns M-H20-H[-] 0.0006 2-Phenylacetamide

Go to Metaboanalyst

Please choose a functional module to proceed:

‘ © statistical Analysis -

This module offers various commonly used statistical
and machine learning methods including t-tests,
ANOVA, PCA, PLS-DA and OPLS-DA. It also
provides clustering and visualization tools to create
dendrograms and heatmaps as well as to classify

based on random forests and SVM.

. © Enrichment Analysis

This module performs metabolite set enrichment
analysis (MSEA) for human and mammalian species
based on several libraries containing ~6300 groups of
metabolite sets. Users can upload either 1) a list of
compounds, 2) a list of compounds with

concentrations, or 3) a concentration table.

—| © Time Series Analysi

This module supports pathway analysis (integrating
enrichment analysis and pathway topology analysis)
and visualization for 21 model organisms, including
Human, Mouse, Rat, Cow, Chicken, Zebrafish,
Arabidopsis thaliana, Rice, Drosophila, Malaria, S.
cerevisae, E.coli. and others, with a total of ~1600
metabolic pathways.

This module supports temporal and two-factor data
analysis including data overview, two-way ANOVA,
and empirical Bayes time-series analysis for detecting
distinctive temporal profiles. It also supports ANOVA-
simultaneous component analysis (ASCA) to identify
major patterns associated with each experimental
factor.
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Please enter a one-column compound list:

C01613
C02052
C05769
C05770

g1E15177941 Transfer the KEGG

C11526 IDs into the box,
C03263 .
C05768 select the input
C00461

C04886 type

CE5791

C04537

02090

C02090

00194

Input Type: KEGG ID I;)

Use our example data

Submit

Listed metabolites

Query Hit HMDB PubChem KEGG Details
C00033 7 Acetic acid HMDB00042 176 7 C00033
C00084 Acetaldehyde . HMDBO00990 | 177 C00084
C00266 Glycolaldehyde HMDB03344 | 756 C0026
C02045 L-Erythrulose l HMDB06293 ‘ 5460032 ‘ C02045
coes48 ' View
CES985 View
C00385 7 Xanthine HMDB00292 1188 C00385
C00146 Phenol HMDB00228 | 996 C00146
co4221 trans-1,2-Dihydrobenzene-1,2-diol . HMDBO01164 149186 C04221
C00022 Pyruvic acid . HMDB00243 | 1060 C00022 .
co0168 7 Hydroxypyruvic acid HMDBO01352 964 co0168
C00222 ‘ Malonic semialdehyde . HMDB11111 ‘ 868 C00222

C01146 Tartronate semialdehyde HMDBO06938

—
g
3
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=
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Choose a species

{ Q-Homo sapiens (human) [80]
Mus musculus (mouse) [82]
Rattus norvegicus (rat) [81]

Bos taurus (cow) [81]

Gallus gallus (chicken) [78]

Danio reric (zebrafish) [81]

Drosophila melanogaster (fruit fly) [79]
Caenorhabditis elegans (nematode) [78]
Saccharomyces cerevisiae (yeast) [65]

Oryza sativa japonica (Japanese rice) [83)

Arabidopsis thaliana (thale cress) [87]

Statistical analysis selection

Please specify pathway analysis algorithms:

(®' Hypergeometric Test
Fisher's Exact Test

{ ' 'Relative-betweeness Centrality

Out-degree Centrality

Please specify a reference metabolome:

(® Use all compounds in the selected pathways

Upload a reference metabolome based on your technical platform

Submit
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One carbon metabolism

http://www.genome.jp/kegg/compound/ 5,10-Methylene-THF

Folate

5,10-Methenyl-THF R S oHF

L\

5-Formyl-TH 5-Formimino-THF

10-Formyl-THF (SRR B 5-Vethyl-THF

Krebs cycle

Pyruvate succinate

oxaloacetate

cis-gconitate

thiamine o isocitrate
diphosphat !
C15972
\’

2-oxdglutarate

2-Hydroxyethyl
ThPP

C05381

™~

C16255 C16254

C00091

e
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Mummichog "view" of metabolism
Grubbs_diet_neg

20-oxo-leukotriene E4
ridine-2,3-dicarboxylate

alpha-Hydroxy-N-desmethyltamoxifen Acetate
10,11-dinydro-12R-hydroxy-leukomene E4 () c}ﬁfm.n. cosamine (@)
" Fumarate
13E-lellanor-1ﬁ-carboxy-LTE4‘g g sn-glycero-3-Phos hohr‘
(8- HEOD droyanthe Acetoacetate .
08261 AMP
y 3 4-(2-Aminophenyl)-2,4-dioxobutan .
10,11-dihydro-20-dihydroxy-LTB4 CE2152 . cosn({tmop,-ampmpiol}',}c nylalanine
. .C Succinate
(S)-Malate
o ) 1 ccgao Pantetheine 4'-phosphate
@ , Dehydroascorbate
18-carbox -dmor—L’ &
CE2061 6 adtenodhrome p-Hydroxylelbamate Pantetheine
@ -(R-Pantothenoyi)-L-cystein o
Morphine-3-glucuronide g N 3-Carbamoyl-2-phenylpropionic acid
DXyl 12-ox0-20-trihydroxy-leukol e.BA 2 pher
3.4~Dnh¥droxymandelaldehyd€.
' N-Acetylserotonin
CE5528 Z-Oxo-ZO-hydruxy-leuSg?tneg_e 84 . 5-Hydroxykynurenamine
D-Galactose - o ey.f- gy ciie
alpha-N-Acetylneurami -beta-D-gaIactusyl-1.4-N-acet§l_— eﬂb?t%‘flo gﬁh Nd- aminobutanal 4:6-Dihydroxyquinoline
S- syl-L-methigni .
Porphobilinogen A. Wltonin 5-Pydroxy-L-tryptophan
CMP-N-acetylneuraminate .4 roxyindolga Y T
N-trimethyl-2-aminoethylphosp &“’orm -D kynurenine
N yh-2-ami nosphonair” 2 o 3,4-Dihydroxyphenylacetaldehyde

Formyl-N-a atyl-s-met‘no)cykynurenarn.

-methylsalsolinol
methit |ndole-3-aoa§g goline-1—carboxylaie

Mummichog pathways
Grubbs_diet_neg

Pathways overlap_size pathway_size p-value (raw) p-value
Sialic acid metabolism 16 18 0.00189 0.00172
Tryptophan metabolism 37 S3 0.01277 0.00186
Drug metabolism - cytochrome P450 26 37 0.03198 0.00224
Linoleate metabolism 15 19 0.02282 0.00225
Porphyrin metabolism 12 15 0.03614 0.00272
Glycerophospholipid metabolism 16 22 0.05896 0.00307
Tyrosine metabolism 40 66 0.17048 0.00519
N-Glycan Degradation 6 7 0.09438 0.00701
Leukotriene metabolism 19 31 0.26898 0.01149
Pyruvate Metabolism 7 10 0.24864 0.0177

Phytanic acid peroxisomal oxidation 3 3 0.15901 0.02704
Heparan sulfate degradation 3 3 0.15901 0.02704
Omega-3 fatty acid metabolism 3 3 0.15901 0.02704
Chondroitin sulfate degradation 3 3 0.15901 0.02704
Vitamin B5 - CoA biosynthesis from pantothenate 5 7 0.30078 0.03145
Keratan sulfate degradation 5 7 0.30078 0.03145
Aminosugars metabolism 14 25 0.51141 0.04728
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Questions?




