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DNA 20,000 Genes — Genomics

4

mRNA 150,000 Transcrips — Transcriptomics

4

Protein 1,000,000 Proteins — Proteomics

4

Metabolite 5,000 Metabolites — Metabolomics

BT Central dogma of biological molecules.
Metabolomics is a kind of omics
technologies that monitors the global
changes of endogenous metabolites
relating to biological events.
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Urea Cycle pathway
Detected metabolites ‘e,
Arginine CAcd -
T t
Citruline Pyrlllvate ycie patiway
Ornithine (D Acetyl-CoA 1
Glutamine
1 )
Oxaloacetate Citrate
Ve \
(S)-Malate
[ @ 2-Oxo-
Acetyl-CoA \ I > glutarate 1
2-0xo-glutarate AN /
Fumarate > (@ Fumarate | Succinyl-CoA
Succinate —S5— Succinate |

BEEEE Metabolic pathway analysis scheme. Step 1: the number of up- or down-regulated metabolites is counted
on each pathway. Four metabolites are found on the TCA cycle pathway. Step2: p-value of the pathway is
calculated as follows: (a+b)!(c+d)!(a+c)!(b+d)!/(nla!blc!d!), where a=number of detected metabolites on the
pathway, b=number of other metabolites on the pathway, c=number of detected metabolites excluding
those metabolites on the pathway, and d=number of all metabolites on all pathways excluding those in the

list. In this figure, a=4 and b=5.
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1IN Entropy of Metabolite A changed by 3
different conditions.

Condition Change Probability Entropy/bits
1 10 0.83 0.28
2 90 0.09 3.45
3 100 0.08 3.60
Total 200 1.00 7.32

Change: Quantitative change of a metabolite between Control
(not shown) and Condition 1 or 2 or 3.

1P Entropy of Metabolite B changed by 3
different conditions

Condition Change Probability Entropy/bits
1 40 0.48 1.05
2 60 0.32 1.63
3 100 0.19 2.37
Total 200 1.00 5.05

Change: Quantitative change of a metabolite between Control
(not shown) and Condition 1 or 2 or 3.
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BEEEN A typical image of the analysis using COMPATH system. Closed circles indicate up-regulated (red) or
down-regulated (blue) metabolites. Line graphs and bar chart show the profiles for quantitative change of

metabolites.

84

FRIEZ 2011-1



AZFROIV AMREXETIRBM/NZT (8IS X7 ACOMPATHDR

MNEERTEILNARETH S, X 512COMPATH T
R 72 TR, BIETFRL VSV EOEE) T —
A% BT TE B LS ICIEI RT3,

BhUIC
REMIOETOKRZ I I LET L2/ 24 2K
BRI 2 A FER L, Zha BBUL L 2 RGH
ISZ 7 2 A iy 25 2 COMPATH ZB% L7z, COM-
PATHIZK 5> T, ZhZ CTHEETH > 7-HWZEE 7 —
2 DRI & RN B RV BB 5 572, EHIC
COMPATH &, IO ZE) 2/5 2% = 4 FIZHE)
IR HBEA A L T A, 52y 2 A BOBRE R
SUCHURBN TE BAHHIAIZ L > TWE, X512, AY
AT LIFAZART I AT TEL, KA I v o2
T = A EREWICRNITE B Z e, RREILAY
DYEH X 51 = X Lk & B3N F~ — 7 — R
B RIS 5 DEWIFL TS,

ST

COMPATH ¥ 27 ADBHFIZ Y 720, = HAEH (R #&
BTS2 T 67 —F 7 2 MO RIC 1
ATEHW-, Z ZICET 5,

5| A3k

1) J.K. Nicholson, J.C. Lindon and E. Holmes, Xenobiot-
ica, 29 (11), 1181 (1999).

2) D.G. Robertson, M.D.Reily, R.E. Sigler, D.F. Wells,
D.A. Paterson and T.K. Braden, Toxicol. Sci., 57, 326
(2000).

3) A FEA, YT, Rl —X, W5 MR, 1k
{t2%, 2010-10, 71 (2010).

4) M. Kanehisa, S. Goto, M. Furumichi, M. Tanabe and
M. Hirakawa, Nucleic Acids Res., 38, D355 (2009).

5) Alex Frolkis, Craig Knox, Emilia Lim, Timothy Jewi-
son, Vivian Law, David D. Hau, Phillip Liu, Bijaya
Gautam, Son Ly, An Chi Guo, Jianguo Xia, Yongjie
Liang, Savita Shrivastava and David S. Wishart, Nu-
cleic Acids Res., 38, D480 (2010).

6) K HAHABLEE () - (1AL (1), #HH 2009-255920.

7) C. E. Shannon, The Bell System Technical Journal,
27,379 (1948).

FRIEZ 2011-1

85





