Finding Genetic Network from Experiments
by Weighted Network Model
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Abstract

e study the pro lem of nding a genetic network from data o tained y multiple gene disruptions
and overe pressions. e de ne a genetic network as a weighted graph, and analy e the computational
comple ity of the pro lem. e show that if there e ists a weighted network which is consistent with
given data, we can nd it in polynomial time. oreover, we also consider the optimi ation pro lem,
where we try to nd an optimally consistent weighted network with given data. e show that the
pro lemis  -hard. n the other hand, we give a polynomial-time appro imation algorithm to solve
it with appro imation ratio 2. e report some simulation results on e periments.

ne o the hottest resear h to i in enome S ien e is to anay e the intera tions et een enes y
systemati ene disru tions and ene o ere ressions ur resear h rou has insta ed a systemati
e erimenta method hiha o s othmuti e enedisru tions and ene o er e ressions y usin
this method eha e aun heda roet hose ur oseistore ea the enere uatory net orks et een
the enes o hi e many a oratories ha e aso started simiar roet
Amon many om utationa ro ems re ated to the roe t inthis a er e o usonthe ro em o

ndin a eneti net ork rom imited e erimenta data

Akutsu de ned a eneti net ork as a ooean net ork here ea h node is either in an
a ti e state or an ina ti e state n their mode ea h ed e re resents an intera tion o t o enes either
a ti ation or ina ti ation n this a er e introdu e a as an ed e ei hted

ra h hereeah ei htre e tsthestren th o the intera tion e ormu ate the ro em asa de ision
ro em and anay e its om utationa om e ity e sho that i there e ists a ei hted net ork
hi h is onsistent ith i en data e an nd it in o ynomia time o e er the assum tion is
im ra ti a sin e e erimenta data may ontain errors Moreo er i a net ork has y es o ser ed
data themse es may not e onsistent ith ea h other Thus e ha e to onsider the o timi ation
ro em here etryto ndano tima y onsistent ei hted net ork ith i en data e sho that
the ro em is N hard so that e ha e itte ho etoso eite ienty n the other hand e aso

sho a oynomia timea ro imation a orithmtoso eit itha ro imation ratio €aso ro ose
an a orithm to ad ust ei hts in rementa y ins ired y the ei hted ma ority strate y
roma ratia ointo ie e are interested in the eha ior o these t o a orithms to redi t

unkno n state a ter earnin some imited i en data As trainin data e use a norma state and a
stateso ser ed y 1 in thea ti ity o ea h eneone yone Thisis e ause our a tua e eriments
or Sa haromy es ere isiae i start rom su h trias n order to estimate the redi tion a iity e
use a set o states o ser ed y i in a ti itieso t o enes at a time e re ort these simu ation
resuts and om are theset o a orithms
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