Y TR ¥ Chin J Biotech 2009, September 25; 25(9): 1303-1311
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjpb@im.ac.cn © 2009 Institute of Microbiology, CAS & CSM, All rights reserved

RSB TESEBI] 4=

i, R

R 200237
2 R 200032

AR R L ATE A GE R @R SR I BRSSO ETZOERN. BT RHAE
ML AN FFE), RS H LT B RIFAE A FIEE ARG P 4 T 09 45 4% AT A0 R 69 AR R it SE A SO R R
AT R AZHESI LR SARNZ ARG EMT L EM, P50 mIeKH ML e 3adh s, SRS AT fF £k
BIEFR LGRS BRI RS TARFLE AR S QTN AT EENEF 6T AARMD R LR F I &
W AR EAREZYATILE., ATFAZTHEGRBATHEN . UEAEA FRBIESZHALRE, THAF.
RSN ARREMEF, DAL L FERPAZIESAE GRS, FELERIE 2 E 5 Mgk £ o) RfH 414 18 90 fo
Rt TA2rGE b &,

REWE SN, B Zirie, KRR S, @RKH o

Application of metabolic flux ratio analysis in metabolic
engineering—a review
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Abstract: Intracellular metabolic fluxes are important to understand metabolic characteristics of cells and to direct metabolic
engineering strategies. Because intracellular fluxes cannot be directly assessed, isotope experiments are usually conducted to trace
metabolic fluxes. The flux-ratio analysis can reflect high biochemical veracity, be employed to identify the topology of the networks,
and offer greatly reduced computational expense for flux determination. In order to apply this metabolic analysis method to better
elucidate more cell systems, we discussed in this study the principles, experiments and assays, data interpretation, and other issues
that should be considered in flux ratio determination, metabolic flux quantification and its metabolic engineering applications.

Keywords: flux ratio analysis, isotope labeling, metabolic flux, metabolic analysis

20
1]

Received: June 6,2009; Accepted: July 16, 2009

Supported by: Shanghai Pujiang Program (No. 08PJ14038), National Special Fund for State Key Laboratory of Bioreactor Engineering (No.
2060204), Program of “One Hundred Talented People” of the Chinese Academy of Sciences (No. KSCX2-YW-G-029).

Corresponding author: Qiang Hua. Tel: +86-21-64250972; E-mail: ghua@ecust.edu.cn

HEHTHYC A TR (No. 08PI14038), [ 5% 55 5050 = L I 48 37 (No. 2060204), H [E &2 B 7 AR (KSCX2-YW-G-029) % Bl o

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



1304 ISSN1000-3061 CN11-1998/Q Chin J Biotech September 25, 2009 Vol.25 No.9

[5,11-13]

v 1 EFEAREREERHRMAETES

, 1B3e ,
Be (NMR)
’ (GCMS) [14-15]
, 2
) ) (Isotopomer balancing)
(Comprehensive flux model)!'®! )
’ (IDV)
[5-8] , B¢
(“C-constrained flux balancing)"”!
, (
13
b C )7
Sauer
[18-20]
[9-10]
, 2
’ [17] 1

Journals.im.ac.cn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



1305

Y '
Metabolic = Stoichiometric
network matrix l
A .
( Metabolite
in out Extracellular balance
= | conversion | W) S-v=b
.\~ i
rates - ~ Metabolic
Isotopomer fluxes
Intracellular balance v)
b metabolites e Av=0
or
(Labeled substrate ) I Flux ratio
abpeled substrate N oo
100% -0-0 Isotopomer constraints E‘.‘K 00183\«2 2
10% ._0.1“_. - distribution p—— - 2<D—'
(]
90% 0-0-O , Mass — | b2 >
. ®"CcOoUC \_ distribution

1 FMARKEMRERMES HEEREMRKHRE

Fig. 1 Determination of intracellular metabolic fluxes with distribution data of stable isotopomers.
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