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PR'M@ Platform for RIKEN Metabolomics

Aloutput software

Objective
GC/MS is one of the most popular platforms for comprehensive analysis of metabolites in living organisms. The crucial process is to construct an organized two-dimensional data matrix
containing compound names and their quantitative values. Because this process is the most complicated and knowledge intensive task in GC/MS-based metabolomics, it is essential to develop
a tool for accurate, automatic data processing. We used the MetAlign (Lommen, 2009) data pre-processing tool. Aloutput can perform the peak identification, prediction, and data integration

from the result exported from Metalign and user defined retention time and spectra library. Aloutput is a non-targeted and targeted analysis tool for GC/MS based metabolomics written in
visual basic for application (VBA, excel macro) available in Microsoft Excel Windows versions 2007 and later.

Please cite

- Tsugawa et al (2011) GC/MS based metabolomics: dvelopment of a data mining system for metabolite identification by using soft independent modeling of class analogy (SIMCA) BMC
Bioinformatics 12: 131
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(http://prime.psc.riken.jp/Metabolomics_Software/Aloutput/index.)
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Handbook of Derivatives for Chromatography 2nd edition, Advances in Silylation

System: GC-MS
° 1 § Column: InertCap 5MS/NP 0.25mm x 30m, df=0.25pm
Ala nine (iZTMS1$&3TMS1$h *ﬁ H:Il éhé Column Temp.: 80°C(2 min) - 15°C/min - 330°C(9 min)
Inj.: 230°C, Split 25:1
Carrier Gas: He 39cm/s
Septum Purge: 5.0 mL/min

Inj. Vol.: 1 puL
H-C lon Source Temp.: 200°C
3 Interface Temp.: 250°C

Scan Range: m/z =85 - 500
Scan Speed: 5000 u/s

Alanine_2TMS
(RI: 1106)
Structures are created using Chemistry 4-D Draw H3C
which is provided by ChemlInnovation Software, Inc.
Alanine_3TMS
(RI: 1372)
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BB EA 10mg

R—ILZJLTHEE (20 Hz, 5 min)

NIZEYE

1 HH A 5%1 mL(MeOH/H,0/CHCl, 2.5/1/1,v/v/v)

G I IR

Ciences

MBEOYTILEIDIZHIT, GC-MS2E
EGC-FIDTRIBICT—2ZMEGFLT-

& &3 (37°C, 30 min, 1200 rpm)
=105 B (4°C, 3 min, 16000 rcf)

L& 900 uL

&S (105)
=105 Bl (4°C, 10 min, 9500 xg)

L& 200 uL

|< H,0 400 pL

System: GC-MS

Column: InertCap 5MS/NP 0.25mm x 30m, df=0.25um
Column Temp.: 80°C(2 min) - 15°C/min - 330°C(9 min)
Inj.: 230°C, Split 25:1

Carrier Gas: He 39cm/s

Septum Purge: 5.0 mL/min

Inj. Vol.: 1 uL

lon Source Temp.: 200°C

Interface Temp.: 250°C

Scan Range: m/z =85 - 500

Scan Speed: 5000 u/s

|< STD

BILIRNE, RASEIR

1
FEKIE
[

GC/MS, GC/FIDEITE

System: GC-FID

Column: InertCap 5MS/NP 0.25mm x 30m, df=0.25um
Column Temp.: 80°C(2 min) - 15°C/min - 330°C(20 min)
Inj.: 230°C, Split

Split flow 25 mL/min

Carrier Gas: He 100 kPa

Septum Purge: 5.0 mL/min

Inj. Vol.: 1 uL

FIDTemp.: 300°C

Data acquisition: 50 msec
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(1,000, 000)

1.0
] System: GC-MS

0.9 Column: InertCap 5MS/NP 0.25mm x 30m, df=0.25um

1mL Of Ch |Or0form Cc_)llumn Temp.: 40°C(2 min) - 15°C/min - 330°C(20 min)

1 Inj.: 230°C, SPL

0.8+ Carrier Gas: He 39cm/s
] Septum Purge: 5.0 mL/min

0. 74 Inj. Vol.: 1 uL

] lon Source Temp.: 200°C

1 Interface Temp.: 250°C

0. 6+ Scan Range: m/z = 85 - 500
] Scan Speed: 5000 u/s

0. 54 .
: 10min

0. 4]

0.3

R % k

ol ot T e
Tomaneiatab i TR u.,.u“ lgh VY, E

0.0
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System: GC-MS
S = I-'q A — Column: InertCap 5MS/NP 0.25mm x 30m, df=0.25um
I té‘jfi% 0) é#d)%m 'ho L \ z Column Temp.: 80°C(2 min) - 15°C/min - 330°C(9 min)
B Inj.: 230°C, Split 25:1
Dl —t 3 Carrier Gas: He 39cm/s
~ DBEBDI S~ _
HHE g ‘ﬁ' J Septum Purge: 5.0 mL/min
Inj. Vol.: 1 puL
lon Source Temp.: 200°C

HIEHOERILIRPBRROMUAAEASN LY e

Scan Range: m/z =85 - 500

%):&75§§<’ 7‘5>7tl}r1ﬁ&éhéi§ébﬁ%é Scan Speed: 5000 u/s

R)TOELY DRETISUVAIEELI=TICC
x100, 000)
ETIG ) .
4, 0{“7' 00 (10000 Palmitic acid_1TMS

3.0

2.0

Stearic acid_1TMS

1.0

0.0-
B e A S T G
12.50 12.75 13.00 13.25 13. 50 13.75 14,00 14.25 14,50 14.75 15. 00

] 145 iti i
olSbud w291,229 258 285 J.328 367 309421 466 498 Paimitic acid_1TMS

TS0 g0 200 b0 T sdo T abo T abo aso o seo  (RI:2048) o— ™S

Stearic acid_1TMS
(RI: 2244)

Structures are created using Chemistry 4-D Draw

http://www.gls.co.jp/technique/metabolomics/index.html which s provided by Cheminnovation Software, Inc.
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-30°C&5°CT, 124 ATl
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Bl Srienres
°CTIE—# /B, AREBOE—VERMEN DL
5CTIE—H#i D7/ 8%, OE—/mEEENEDLT-.
:iak Compounds RT. |-30°C_1| 5°C_1 |-30°C_2| 5°C_2 :Zak Compounds RT. |-30°C_1| 5°C_1 |-30°C_2| 5°C_2
___1|_Pyruvicacid _1TMS _ _ _ _ _ _ __ 4711 51248 _ _2080| _ 55244 _ _ 2667 36| Ribitol 5TMS 11.165] 828155 809801 797910, 755644
2| Glycolic acid_2TMS 5.017| 132421] 124441] 139523| 128467| | - - 3Z L Aconiticacid 3TMS_ _ _ _ _ _ _ _ _ _ | - 11186|_ _97215|_ _44950 106455 _ 45509
3| Valine_1TMS 5.135| 21622 21661 19856 19414 38| Putrescine_4TMS 11.201] 1939870 2000767 1888360 1828180,
4| Alanine_2TMS 102 27538
. == 8 = 0 0 = > *551 -7 ‘\% " Afl:%
S "Ghine 21 {REERE (-30°C&5°C ) DEVTHEBEEIZEE A H 1= S i
6| Leucine_1TMS . . 38| 768516
7| Isoleucine_1TMS L PyrUVI ca Cld 98 768537
8| Valine_2TMS . . 45| 293162
9| Serine_2TMS ® Q- Ketogl utaric acid leol 681210
10| Leucine_2TMS . . k24 34296
11| Phosphoric acid_3TMS e Aconitic acid lsd| 319628
12 | Glycerol_3TMS . . 22| 192705
13 | Threonine_2TMS b G I Uta mic aC|d 46| 486353
14| Isoleucine_2TMS . 00 518379
15| Proline_2TMS e Glutamine 200 163047
16| Succinic acid_2TMS ° T . 13| 98464
17 | Glycine_3TMS erSI ne 00, 664379
18| Uracil_2TMS . 47| 334955
= )
19| Fumaric acid_2TMS CySteI ne 98| 418712
20| Serine_3TMS 33| 506324
21| Alanine_3TMS 54| 641886
22 | Threonine_3TMS 18 119553
23| Thymine 2TMS 13| 341464
24 | Malic acid_3TMS 164| 383041
25| Methionine_2TMS 53| 51565
26 | Aspartic acid_3TMS 53] 98370
27| Pyroglutamicacid_2TMS 22| 961526
28 | Cytosine 43| 328354
29| 4-Aminobutyric acid_3TM$§ 05| 130644
30| Phenylalanine_1TMS 185| 1350702
- 31| Cysteine.3TMS_ _ _ _ _ _ |85 1350702
_ _ 32| _o-Ketoglutaric acid_2TMS_ _ _|_ _9.858[_ _421/2[ _28319 _50861] _ 31856 6/ | Maltose_2 17.559] 155163 154919] 184/67| 146360
33| Glutamic acid_3TMS 10.228| 438525 336250, 364398 300813 68 | Ergosterol_1TMS 19.627| 115635 104053| 144602 108355
34| Phenylalanine_2TMS 10.32] 614381 576925 592042 569838 69| Raffinose 20.801] 880869 932458| 1104386 994328
35| Asparagine_3TMS 10.645| 252811 163537 147794 115195
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4 4 4y ¥ 4 4

-30°C- kX -30°C- ]\ 5°C- K 5°C-/]\ room* A -30°C- k. —30°C- /N 5C-X | 5C-/h room* A
Pyruvic acid _1TMS 38011, 44960 39899 2115 37694| 53972 3972 2434
% ’ '\ b ROO m Te m ( l (Glycolic acid 2TMS 105498 95116 97836 90910 98260 1058j 101916} 9704 9713 97715
aline_1TMS 11707 13075 13308] 13687 14613] 13821 16459| 131Bd 14655| 15602
|Alanine_2TMS 26413§| 253866 187779 208576 162650 148611 1710@’ 124(@] 134780| 115835
& lLeucine_1TMS 442801 434304 482701 485064 503922 474014 522524 504276) 475522 52373
soleucine_1TMS 483891 48716 567937 538217 576483 538401 584065| 593399 529801 60034
ine_. 562684 576585) 625190 564566| 519441 551831 595494 61935 542034
V Al » 175018| 153345 231911 180798 193145 169605 18858 216591 16485
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