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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 (WVBA, 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 analegy (SIMCA) BMC
Bioinformatics 12: 131

Overview of ATloutput software

ARFMEETMSIEZS (F - KB DRFIFIBETAARI LR EE SN =54
| T2 =, ZDIAT3)—%ERALTE—IRIEEBENTITIZENTEZE=S
BIETEYR—FLTULBY IRz 7Aloutput 7 —CTAR SN T =
(http://prime.psc.riken.jp/Metabolomics_Software/Aloutput/index.)

NISTOEEZEARIMILT—ER—=RIZEWNWTANFE UL ETMSIE SN =5 D YR

FREAEM, AREDNTRARIMNERFTHIEZHMELET—IR—X
MassBank (http://www.massbank.jp/) [CEBE S, ZREKBME D EFZEHH

B2 TS




GCIZ KA HMD MR D HTIE

~ERE~

Aloutput D ##8E

T AR R RE R RN BT ER AR BN R F T AT W E B MR e L e aiame Tme Ciita Doate oma g e e
] - L] th At
; E : == |IB% o i
: 5 " =g e e
:r E - I I = I R R O B A A i S S R Dl ki
: = e — E P —— E ———
E E B P [ § - P e
: = . — | ey = =i H-[y i
£ s - - ol | - = e L
2 B- l B REE I - s v | :
= .l-.l-ll-_'- T O [y :.- ey : i
1 —— = o TR e —— el o] |- = i
E |E""i1 — 'y
§ e e BCI? rd h LIHE’Z’ Ckaf !
- — E
-
E F M k ; = H e
1wl 1wl E 1 Wi 00 o F (E}
" em v L I RCI B! iy LA ] Ep
Rt ] | ||I| 1. i iy mar
i i = i
Pyt Cunlrwts,. i I”“I”””"[HII[IIIIIIIII-....... nemn. T
s -] ||||- ... . |ul..-| EI ll HITHIT B R |'|I I' H'“i . - -
ek s g e HEH R .' 3 b ...'l T | - L . 1
. A g 0 [l ATHE ! I| 1 HTRIL R B s o - ¥
R wd . i:i.. 1} il Iy I | :__l i i | Wi 1
A TN M I b L i 1
il iy L —— . Lo
T '."r"l L Ty |: e v Frpiicier’ pied L] i
kbl ’ o i <y T
L 1 . 1 " " Lim
~Husry B b J ij — * i i 3 =l - s
drninspad oo gmit orm gy | — . ik r . i ; LR s
e TEE IE A sl - .f"{ = = - T
- e B = i - - T T
el IE e oo s e B gt vt | =
1 § e .
1 5wl &
= 2 i J LSR




GCIZkHRH Y DMEERI TR

~BKMEAL BV DR %~ Q FIHTILR
IKIAZ/—)LI700RILLDBETHEHR. 7ESE. KEZED
HHEAE

KIA%/—)uipOnamR)LL (51212, viviv) DR B BEZ1000 uLANS

kEST D
BDDEET S
FEHEFLNIAHIOF21—T(2800 yLAND

< v
Btk %400 yLAND
EBDDEET D
C 7}<J§€¥J’[LL\74 £AF21—712800 pLANS

V XY UTIIIZkYTAoaF1—TIZEBKBEDEFRETT S




GCIZ & BB DR A HTi%
~ BRI AV OFEIKLE~ R FILHTIRTEL

AIRA—LSIT TOFERBEKILEEANTALETMSIED Z B THESRAKRILT S

= . System: GC-MS

Eﬁﬁﬁ-({tjj_;ﬁ Ciglumn: InertCap 5MS/NP 0.25 mm [.D. X 30 m df =0.25 ym
Inj. Temp.: 230°C

T Column Temp.: 80°C(2 min) - 15°C/min - 330°C(10 min)

S St Inj.: Split 25:1

Carrier Gas: He

Column inlet Pressure: 75 kPa, Constant Pressure

5%%@%’&‘*%-65@#%%& [jfj- Septum Purge: 5.0 mL/min
Inj. Vol.: 1 puL
. o s lon Source Temp.: 200°C
/§$E$Z¢%*g%f7k€t [ij- Interface Temp.: 250°C
v Scan Range: m/z = 85 - 500
Scan Speed: 5000 u/s
<ARFE>

20 mg/mL ARFTIVIERRIE(E)DViBiKR)%E100 yLANS
#&ES593(30 °C, 90 min)

v
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Chromatogram of YPD medium extract
(a) Silylation(YPDx10), (b) Alkylation



Peak No. Compound_Name YPDx10
1 Lactic acid
2 Glycolic acid
3 Valine_1TMS_minor
4 Alanine_2TMS
5 Giysine_2TMS
6 Oxalate
7 Leucine_1TMS
8 Isoleucine_1TMS_minor
9 Valine_2TMS_major
10 Urea
1" Serine_2TMS_minor
12 2-Aminoethanol
13 Leucine_2TMS
14 Phosphate
15 Glycerol
16 Nicotinic acid
17 Threonine_2TMS_minor
18 Isoleucine_2TMS_major
19 Proline_2TMS
20 Succinic acid
21 Glycine_3TMS
22 Glyceric acid
23 Uracil
24 Fumaric acid
25 Serine_3TMS_major
26 Alanine_3TMS
27 Threonine_3TMS_major
28 Thymine
29 Nicotinamide
30 Malic acid
31 Methionine_2TMS
32 Aspartic acid_3TMS
33 Hydroxyproline
34 Pyroglutamic acid_2TMS
35 4-Aminobutyric acid
36 Alanylalanine_1
37 Glutamic acid_3TMS
38 Pipecolic acid
39 Phenylalanine_2TMS
40 Asparagine_3TMS
41 Ribitol
42 Putrescine
43 Unknown_Sugar phosphate like
44 O-Phosphoethanolamine
45 Hypoxanthine
46 Isocitric acid+Citric acid
47 Methionine sulfoxide 3
48 Unknown_Sugar like
49 Unknown_Sugar like
50 Unknown_Sugar like
51 Glucose_1
52 Histidine_3TMS
53 Lysine_4TMS
54 Glucose_2
55 Tyrosine
56 Unknown_Sugar like
57 Unknown_Sugar like
58 Xanthine
59 Unknown_Sugar like
60 Hydroxylysine
61 Inositol
62 Guanine
63 Tryptophan_3TMS
64 Uridine_4TMS
65 Inosine
66 Adenosine
67 Guanosine
68 Trehalose

B EE fth, FE6EBAREYMIFS

(a) Silylation

No Hit

S/N <3

3< S/N <10
S/N >10
Overloaded

(b) Alkylation

Peak No. Compound_Name
1 Succinic acid
2 Lactic acid
3 Glycine
4 Malic acid_1
5 Alanine
6 Nicotinic acid
7 Adipic acid
8 Valine
9 Leucine

10 Serine_1

11 4-Aminobutyric acid

12 Isoleucine

13 Threonine

14 Pyroglutamic acid

15 Malic acid_2

16 Asparagine

17 Proline

18 Citric acid_1
9 Aspartic acid

20 Citric acid_2

21 Serine_2

22 Glutamic acid

23 Methionine

24 Citric acid_3

25 Phenylalanine

26 Ornitine

27 Lysine

28 Histidine

29 Tyrosine

30 Tryptophan

£ 3P-049(2014)
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|dentificated peaks from YPD medium extract
(a) Silylation, (b) Alkylation
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Eit*il— System: GC-MS
Column: InertCap 5MS/NP 0.25 mm I.D. X 30 m df =0.25 ym
Inj. Temp.: 230°C
1M 7Kﬁ§1|:j— k1) @Algl&é‘zoo “L]\hé Column Temp.: 40°C(2 min) - 15°C/min - 280°C(7 min)
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(FEAEDIA7OF1—T OEMIFIKR)TOELY Chloroform 1mL
THY. EEZR BRI L TOIEILRLY Vortex 30s

(x100, 000)

Conventional micro tube A v 30 min
Conventional micro tube B
Developing micro tube

?\\\\‘?

Column: InertCap 5MS/NP 0.25mm x 30m, df=0.25um
Inj. Temp.: 230°C

Column Temp.: 40°C(2 min) - 15°C/min - 280°C(7 min)
Inj.: Splitless

Carrier Gas: He

Column inlet Pressure: 75 kPa, Constant Pressure
Septum Purge: 5.0 mL/min
Inj. Vol.: 1 uL

lon Source Temp.: 200°C
Interface Temp.: 250°C
Scan Range: m/z = 38 - 500
Scan Speed: 5000 u/s
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Aloutput CEAT SinertCapD 3473 —IZHIFTWHIEEPIZDOW T, FEF
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« TMSD %4
ex. 2TMS, 3TMS

« IIREM
E,Z InertCap 5SMS/NP 0.25 mm x 30 m, df=0.25 um

- DE-EH
ex. Oxaloacetic acidld & ;E TIXRR R EE 4. Pyruvic acidlZ% 5,
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