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Introduction

Kinetic models are necessary to understand the dynamics of the cell
metabolism.Therefore a kinetic model of the core Hepatocyte should
be formulated which includes energy and carbohydrate metabolism,
amino acid synthesis and degradation, nucleotide metabolism and the
detoxification of NH..

The kinetic network should be able to show characteristic Hepatocyte
functions like

* blood glucose homeostasis + ketone body synthesis

+ NH, detoxification + protein synthesis
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Metabolic Network

The core metabolism of the human Hepatocyte was reconstructed

[Fig.1]. The resulting metabolic network Is compartmentalized N R R N A S R S e N S N e :

(cytosol, mitochondrion, blood) and consists of: SN N e S B L R S e -
processes 22 regulations 123
compounds 180

Network Reconstruction and Validation

+ Information retrieval from databases (Brenda, Kegg, HumanCyc,
Reactome)

+ Use of manually curated HepatoSys and textbook knowledge

+ Structural validation (removing dead ends, isolated reactions, ...) _ N\t

+ Submodel creation and curation U

+ Functional analysis (FBA) el

Flux Balance Analysis (FBA)

Fig.1: Reconstructed metabolic network of core Human Hepatocyte metabolism:

FBA was used to validate the network. Sub networks of the full core Glycolysis and gluconeogenesis [a], pentose phosphate pathway [b], citrate cycle [c], urea cycle [d], purine metabolism [e], pyrimidine
model were created and different target fluxes optimized. In this metabolism [f], ketone body synthesis [g], amino acid metabolism [h], protein synthesis [i]

. . . . reactions: blue rectangle, processes: red octagon, transporter: parallelogram, compounds: grey rhombus
process the basic functionality of the network was tested [Fig.2]. regulations and flux objects not displayed, edges of compounds with highest degree not displayed
Kinetic model Only key regulatory reactions have to be modelled in full detail [1,2] to reproduce the
Kinetic data collection kinetic behaviour of the network. For some pathways detailed kinetic models have

been developed in our group (Fig.4, [3,4]). This information is used to build the the full

For all reactions in the model the available kinetic data was obtained from databases _
core metabolic network.

(Sabio-RK [5], Brenda). A subset of kinetic parameters is shown in Fig.3.

Rate laws _
+ Detailed kinetic laws (if information available) Work In Progress
+ Generalized Michaelis Menten Kinetics (if kinetic data, but no rate laws available) Working on test case glycolysis and gluconeogenesis (rate law formulation, integration
+ Otherwise mass action kinetics of regulation and simulation). Applying the developed methods to all sub networks and
* Regulations are integrated with simple mechanisms the full core network in the future.
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