anna Mprouza, Fotis Psomopoulos, Pericles Mitkas

Aristotle University of Thessaloniki
. Dep. Of Electrical and Computer Engineering
Intelligent Systems and Software Engineering Lab (ISSEL)

Hellenic Bioinformatics & Medical Informatics Meeting, 4 - 5 October, 2007



9) |SSEL Voelecular Dynamics Simulations using ntellioent Soitvare Agenis

@UNIBIINE

- Introduction
* Problem Definition

S .f: - System Architecture

4"‘%«, * Implementation
“A ¢ Results
q'-

I wg." Conclusions

£3

) ] I"ﬁ
(T
W “ Hellenic Bioinformatics & Medical Informatics Meeting, 4 - 5 October, 2007

2/15



2J ISSEL Molecular Dynamics; Simulations using| Intelligent Software Agents A2y

e computer simulations at the atomic or
molecular level

« employ numerical approaches based on
— algorithms from computers

— theories and concepts from:
* mathematics
e physics
e chemistry
* depend on the use of force field / potential

energy
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PRONELING

Proteins
consist of ...

..aminoacids
consist of...

..carbon, hydrogen,
nitrogen and sulfur etc

random conformation
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AGEINISYZ
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Multiagent Systems (MAS)

« many Intelligent Agents
interact with each other.

cooperative agents selfish agents
D D
molecular simulations!!! free market economy
Hellenic Bioinformatics & Medical Informatics Meeting, 4 - 5 October, 2007 6/15



The atoms that
constistute the protein

AtomAgents cooperate

towards a common N
interact with each goal —s the protein in

the motion of

other Space
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A SV SHEMMVARCEINECHUREND

Data input
(PDB files
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% ) SY SHEM ARCHIMECHUREN(2

~

System Update

COORDINATOR
SuperAgent
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E@UZANMGOINS

Ki(b, =By + T Ki(0,-0))

Bond angles

L K{r=cos[n'(¢=gi)]}

Torsion angles

L |aee(rism) _

t®
Nonbonded pairs |,
closer than cuiodT

1T TY, fi / !
269(rit /)" St ()]

+ 332 )3 [ -f;":.f?j.a": Fij = 5:?5{ Fij }]

e
Partial charges

closer than
cuicdT

5

" ‘ ' ﬁ Levitt, Hirshberg, Sharon, Daggett, “Potential energy function and parameters for

; -t'. : "ﬂ simulations of the molecular dynamics of proteins and nucleic acids in solution”,
| Computer Physics Communications 91 (1995) 215-231
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,ﬂ WL
I [T %

?@( E@UANMONS
u‘f

o +

o t+h/2) =vi.(t —h/2) + ha; . (t) (1)

Fix(t+h) =r; (t) +hv; (t +h/2) (2

Vix(t) = viy(t —h/2) + (h/2)ai (1) (3)

Vi (t +1/2) = vi (1) + (h/2)a; (1) (4)
Fix ” T "I” = Tix ':” + h Uix “ T+ h'le (5]

Vit +h) =vi (t+h/2)+ (h/2)a; (t + h)(6)
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WHEATES JADE AN =[OYY
ISHRIRRECANEDNIOMGENIIS?

JADE (Java Agent DEvelopment Framework)

implemented in Java language
software Framework

library of classes

implementation of

multi-agent Systems

complies with the FIPA specifications
graphical tools

The latest version of JADE is JADE 3.5 released on 25th
June 2007
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CONCLUSIONS

- We tried to combine a biological complex
system, which is the motion of the protein and
MAS in order to build a system that is

-simple

-quick

-reliable

* The final goal is to great rules that will be
used instead of potential function
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