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MCISB

1- To bring together the technologies and skills necessary for the development
of quantitative Systems Biology.

Experimental (Molecular Biology / Biochemistry / Biophysics),

Mathematical and computational (Modelling / Data Integration / Text Mining
etc.) activities.

v

Pioneer the development of new experimental and com  putational
technologies in systems biology



MCISB

2- The methods developed are intended to be generic, to demonstrate their
utility with a real system.

3- The initial focus of research is on the baker's yeast (Saccharomyces
cerevisiae), which is an ideal organism in which to explore techniques for the
development of integrated models of important cellular systems, because the
organism is highly amenable to genetic manipulations and to high-throughput
technologies.

v

Develop a fully annotated, computational model of ye ast metabolism
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Enzyme Kinetics
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Proteins are produced in Saccharomyces. cerevisiae from a library of tagged
constructs (MORF, TAP collections) allowing medium-throughput purification.
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Enzyme Kinetics
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The initial rate is determined Plot of Initial reaction velocity (vO) versus [S] for Michaelis-Menten Model
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Enzyme Kinetics

100s...1000s
Data sheets




Enzyme Kinetics

Extract data from the instrument (excel sheet) Um Q
-—-—7

Analyse Q\T
Store n % /

Write Comments, Lab book

Handle data to modelers




Enzyme Kinetics
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Enzyme Kinetics

What we need:

2 % % %



% %

%

-%

%

%

%

Enzyme Kinetics



KineticsWizard
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Enzyme Kinetics
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Enzyme Kinetics
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« Developing interoperability between SABIO-RK and MeMo-RK

4....

SABIO-RK users can have increased confidence in par  ameters if the original,
raw experimental data is also accessible
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* Control

* Assays




Enzyme Kinetics

Measurment of the Kinetic parameters of Aldolase (F  BAl) isoenzym e

Principle of Assay (Forward direction):

D-fructose -1,6-bisphosphate Aldolase= D-glyceraldehyde 3-phosphate + DHAP

D-glyceraldehyde 3-phosphate Tose Phosphate DHAP

2 DHAP + 2 NADH (I;Iey:;c::)(l);e:ase > 2 glycerol 3-phosphate + 2 NAD+
Aldolase

Triose phosphate isomerase

Glycerol-3-P dehydrogenase

NADH @

Buffer, others......... (in-vivo conditions) T pH Substrate
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Fructose-1,6-biphosphate

Parameter Value

Std. Error

0.1946 £ 2.27 %
0.0370 + 8.3 %

0 1 2 3 4 5
Fructose-1,6-biphosphate

Data fitted manually be GraFit v5.0

KineticsWizard fit

Vmax 8.5424
Km 0.4415
Manual fit
-1
Keat (S71)

8.5424 + 2.27 %

8.435 +1.128 %

K., (MM)

0.4415+ 8.3 %

0.41+ 4.28 %




Clear directions for future development exist, base d on limitations of
the current system.

(1) The first limitation is the reliance on the KEGG web services

e to query other sources such as Reactome BRENDA or SABIO-RK
itself

Or

* the user interface could be extended to allow the user to specify the
reaction.

(2) The second improvement that may be considered in utilising curve

fitting algorithms.
The raw data can be easily exported in SBRML format.

(3) Extend it to be used with other data format from other instruments.
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