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Methods for controlling biological networks using mathematical models
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More than thousands of chemical reactions occur in the cell at the right
time and in the right amount to maintain vital functions. This series of chemical reactions is
called metabolism, and the network describing the relationship between each reaction is called the
metabolic network. In this study, we developed and implemented an algorithm to (1) rapidly compute
the reactions to be removed in order to produce useful materials efficiently, and validated it by
computer simulation with flow models. (2) A fast algorithm was developed and implemented to
simultaneously compute the reactions to be added and the reactions to be removed so that unnecessary

metabolites that would be produced in the original state are no longer produced and necessary

m;taboéi}es that would not be produced in the original state are produced, and was validated by the
0/1 model.

NP



NP

C1 C10 rl ré
rs €2 C7 C5 C10 C1,C2,C3,C6,C7

ri,r2,r3 rd,r5,r6

host network

( N
i C3 £ |
! so];lrce source.—> :\ C5 . ‘
| Cq14 ¥ @ toxic!
!source C' :"_> :]/ ‘
ICy@ = |
| |
'\ _______________________________ N )

c Is C1o

! @ neccessary

source C8 . \ rg
OCy

Cl1 C3
C5 C10

c6 C7



€))

C5
C1,C2,C3
ri
C5
@
C10
c2 C7 C5
®
OO@EE)

C5
r2 r3
C4
rl

C10

ri,r2,r3

r5
C5
r2

r3

NP

IEEE/ACM Transactions of Computational Biology and Bioinformatics

r5



DNA

GridProd 1AF1260
GridProd 1AF1260
GridProd
50% GridProd

GridProd  MATLAB

BMC Bioinformatics

90



5 5 3 1

Tamura Takeyuki 19

Grid-based computational methods for the design of constraint-based parsimonious chemical 2018
reaction networks to simulate metabolite production: GridProd

BMC Bioinformatics 325

DOl
10.1186/s12859-018-2352-6

Takeyuki Tamura, Wei Lu, Jiangning Song, Tatsuya Akutsu

Computing Minimum Reaction Modifications in a Boolean Metabolic Network 2017

IEEE/ACM Transactions on Computational Biology and Bioinformatics

DOl
10.1109/TCBB.2017.2777456

Cheng Xiaoging Tamura Takeyuki Ching Wai-Ki Akutsu Tatsuya 84

Discrimination of singleton and periodic attractors in Boolean networks 2017

Automatica 205 213
DOI

https://doi.org/10.1016/j .automatica.2017.07.012

Akutsu Tatsuya Jansson Jesper Takasu Atsuhiro Tamura Takeyuki 660

On the parameterized complexity of associative and commutative unification 2017

Theoretical Computer Science 57 74
DOI

https://doi.org/10.1016/j .tcs.2016.11.026




Wenpin Hou, Takeyuki Tamura, Wai-Ki. Ching and Tatsuya Akutsu 19

Finding and analyzing the minimum set of driver nodes in control of Boolean networks 2016
Advances in Complex Systems 1650006
DOl

http://dx.doi.org/10.1142/50219525916500065

2018

2018

Takeyuki Tamura

Grid-Based Computational Methods for the Design of Constraint-Based Parsimonious Chemical Reaction Networks to Simulate
Metabolite Production: Gridprod

COBRA conference 2018

2018




Takeyuki Tamura

Computational methods for design of metabolic networks for production of valuable compounds

2018

2018

117

2017

2017

2017

Takeyuki Tamura

Finding influential genes using gene expression data and Boolean models of metabolic networks

IEEE 16th International Conference on Bioinformatics and Bioengineering

2016




http://sunflower _kuicr.kyoto-u.ac.jp/~tamura/
http://rdb.kuicr._kyoto-u.ac. jp/researchers/view/tamurat+takeyuki

http://sunflower _kuicr._kyoto-u.ac.jp/~tamura/paper-list.html




