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FORMULATION

seveL  MIBLP- converted tosingle level MILP using
duality theory
sieveL  MIBLP-converted tosingle level MILP using
duality theory
BLEVEL Bi-level Heuristic. GA generates genotypes
whose phenotypes are predicted by LP (FBA)
sieveL  MIBLP-converted tosingle level MILP using
duality theory
EMA EFMs
BILEVEL Bi-level Heuristic. EA/SA generate genotypes
whose phenotypes are predicted by LP (FBA)
sieveL  MIBLP- converted tosingle level MILP using
duality theory
BILEVEL Bi-level Heuristic. Evolutionary cipher
EMA EFMs
Max-min MIBLP - converted to single level
Multi-LEVEL MILP using duality theory
sieveL  MIBLP -converted to single level MILP using
duality theory
w»
EMA EFMs
EMA EFMs
EMA EFMs
BILEVEL miace
BILEVEL miLp
Iterative LP (ILP)
BILEVEL (EA/SA) rFBA/SR-FBA
BILEVEL NSGA-Il based search, FBA evaluation
MIBLP converted to MILP based
BLEVEL implementation. TBB, prevents the branch
and bound algorithm from reaching optimal
solution and stops at near-optimality.
BILEVEL (EA/SA) FBA/MOMA/ROOM
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E. coli

E. coli
€. acetobutylicum

S. cerevisiae

E. coli

E. coli
E. coli
S. cerevisige

E. coli

E. coli

C. glutamicum
A niger

E. coli

E. coli

E. coli
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CASE STUDIES

central carbon metabolism
model (Edwards and
Palsson, 2000)

iIR904 and
(Papoutsakis 1984; Desai et
al, 1999)

iFF708

iJR904

core of intermediary

metabolism (Carlson and

Srienc, 2004)

iJR904

iIND750

iAF1260

iJR904

(simplified models)

iJR904

iMC1010 (v2)

iAF1260

central carbon metabolism
model

iAF1260

(Trinh et al., 2008)

JR904

iJR904

iAF1260

iAF1260

iAF1260

iAF1260

/R904

Succinate, Lactate and
1,3-propanediol

Hydrogen and vanillin

Vanillin, Glycerol and
Succinate

Ethanol

Biomass

Succinate and Lactate

Acetate and Succinate

Flavones

Lysine and Enzymes

Hydrogen, Acetate, Formate|
and Fumarate

Ethanol, isobutanol and 2-
phenylethanol

Succinate

Succinate

Succinate and histidine

Ethanol

Glutamate and pyruvate

Succinate and glycerol
Succinate, glutamate and |-
serine

Ethanol

Succinate and acetate

Succinate and acetate

Succinate and Lactate

AVAILABILITY

Cobra toolbox, OptFlux

Optflux, Cobra toolbox

OptFlux

Cobra toolbox; author's
homepage:
http://crab.rutgers.edu/~dslu
n/gdls/

Author's homepage:
http://www.cs.technion.ac.il/
~tomersh/methods.html

Available in the author's
homepage upon
request:http://maranas.che.p
su.edu/submission/optforce.h
tm

CellNetAnalyzer

Available on request
(including source)

CellNetAnalyzer

OptFlux plugin

Author's homepage:
http://crab.rutgers.edu/~dslu
n/gdbb

OptFlux

Matlab (Cobra)

Matlab (Cobra)

Matlab

Matlab

Matlab

Matlab




reMcs

MOMAKnock

Redirector

Optswap

ReacKnock

FastPros

CosMos.

MCSEnumerator

k-OptForce
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BILEVEL

BILEVEL

MULTI-LEVEL
(similar to to
RobustKnock)

BILEVEL

Multi-Step

BILEVEL

BILEVEL

BLP(Binary Linear Programming)

MIBQP - converted to single level MILP using
duality theory

MIBLP - converted to single level MILP using

duality theory

Max-min MIBLP - converted to single level
MILP using duality theory

MIBLP - converted to single level MILP using
Karush-Kuhn-Tucker for continuous inner
problems.

oMCs

Exaustive computation of dual mutants, LP for

calculation of u-targets followed by iterative

single mutant addition for best. Screening via
OptKnock (MILP)
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Swapping of the
cofactor
specificity for
oxyreductase
enzymes

Hybrid
stoichiometric
and kinetic

E. coli

E. coli

E. coli

E. coli

E. coli

E.coli

E. coli

E. coli
S. cerevisiae

E. coli

E. coli
S. cerevisiae

(Trinh et al., 2008)

iAF1260

iAF1260

1101366

iAF1260
(Rizk and Liao, 2009)

iAF1260

1101366
iMM904

iAF1260

iAF1260 + (Chassagnole et
al, 2002)
iAZ900 + (van Eunen et al,
2012

Ethanol

Succinate

myristoyl-CoA

production of a wide
spectrum of products

Succinate, ethanol and
threonine

DAHP

production of every
cytosolic metabolite

Chorismate, ethanol,
succinate, L-amino acids

Fumarate and serine

L-serine and TAL

Available from author's site:
https://github.com//bionomic
ron/Redirector.git

http://www-shimizu.ist.osaka-
u.ac.jp/shimizu_lab/FastPros/

CellNetAnalyzer

MatLab, COBRA

Matlab




