Provides a tutorial on the computational tools that use mathematical optimization concepts
and representations for the curation, analysis and redesign of metabolic nefworks

Analysis and redesign of metabalic networks ofien requires the colculotion of product vield, gene
essenfiality prediction, identification of network gaps in the model, resalufion of discrepancies
with experimental dato and identification of netwdrk modifications thatinoreose product yield.
The main. goal of Coirealon Me.‘hods in: Meatabolic. Networks is to-apply the jonguoge and
tools of mathematical programming o descitbe and sobe such freguently cocuming fosks.

Topics coversd in Ihis book start with o formal freatment of ihe relevant opfimizafion problem
closs followed by relevant melabolic network appiications The: class of optimization poblems
becomes progressively more comples, starling wilty lineor programming (LF) and mied-infeger
linear pregramming (MILF) problems and cancluding with nonlinear progrummmg {NLF‘] arvd
mixed-integer nonlinedr proegramrming {MINLP} pmblemq.

Gpﬁmfmﬁm Rdefficacts i Men’aboucwemwks-

- Organizes for fhie fist fime, the Fundc:me.nhurs o[.mqih;lén&q:f"n:_c_&! optimization in ihe conlext

of memboﬁt: nerm::rk nnul-,-sm

ioh preblems including

| LRMILP ﬂu:' and MINLP

= Explains| how it Fonnuiﬂ'taclmmabnlrc er r::hl"nﬂh-'s.ls ﬂrreda-slgniﬂﬁk
aphn'uzulm ! i

< Peviews o mnew of pmbiemb if merrubmc n&mrork ¢un:man mml?sjs and ﬁai:i&&:s:rgn wﬂh an.
e-mphas:us on the details of the op!smlmﬂl:m formulations

O Provides o delqiled frec:tmerﬂ of bilene] GphmTzuhon techmqua@ fc:r mrnpu!uh::nc:l stroin
design and ofher elevant opplications

v Provides {hprul fites for examples presented onan Gm‘r‘lmwlng websule
+ - lncludes problems and exercises for heiping to einforce the introcuced mncwepls

Optimization Mefhods it Mefotiolc: Networks: can be used: fo’ infroduce: students’ with. the
knowledge of mefabalism ta formnol mathemohcal reatments of coe computational fosks
in metobolic. networks o allematively dxpose students with o mathematical progrdmiming
bockground 1o melabolism. The hope 15 That this ook will serveids o starting point for mone
in-chepin investigations of relevant fechniques ond conceptsfadnd in the cited ltenafure,
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of experise incliude. aptimization-based I’T‘I-CldEIII‘lg and modelkdriven -analysis of biological : ’
networks.
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