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Metabolic Flux Analysis (MFA)

* Quantitatively determine the flux configuration
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Why isotopic labelling?
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Stoichiometry
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Atom mapping
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Elementary Metabolite Units

Elementary Atoms included
metabolite unit in the EMU EMU size

Available online at www.sciencedirect.com

2 Qu . METABOLIC
. ScienceDirect ENGINEERING

o
Metabolic Engineering 9 (2007) 6886
A1 1 www.clsevier.com/locate/ymben
@ Elementary metabolite units (EMU): A novel framework
Department of Chemical Engineering, Bioinformatics and Metabolic Engineering Laboratory, Massachusetis Institute af Technology,

1 for modeling isotopic distributions
77 Massachuserts Avenue, Cambridge, MA 02130, USA
A3 @_@@ 1 Received 7 July 2006; received in revised form 28 August 2006; accepted 1 September 2006

Available online 17 September 2006

v 000 A GG

()

Maciek R. Antoniewicz, Joanne K. Kelleher, Gregory Stephanopoulos™




M+2

M+2

M+2

M+2 M+3



i

M+0 M+1

-

M+0 M+1

-

M+0 M+1

M+0 M+1 M+2 M43



evus A O

0.6 0.50
0.4 0.25
o000 0.12 . )
Arssro] 042 /fg.o8 8'8? 0 — —
Ay = |Aazamen| _ [025) — 1608 013 M+0 M+l M+2  M+3
A123,M42 0.50] — <@80 0.17
A 0.13 e0® 0.23
[ 41123,M+3] st \\(m 0.10
= @99 0.13
3o A
0.05 0.12

Az3 M40 0.17 @ 024 ={ *_) 80 1
Ayz = |A23m+1| = [0.60| — ‘[ 0.23 0.13
. |A23m+2 0.23 \ @036 ={ ©® Ooe}
EMU Z 4 0.13 0.10
. y , ©9023 ={es® 080}
Mass Isotopomers . D=1 2.=1 )

Mass fractions
Isotopomers



Antoniewicz et al.,Metab. Eng., 2006

EMUSs
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EMU Decomposition
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Glucose metabolism Model
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