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Abstract� With the completion of the sequencing of genomes of an in�
creasing number of organisms� the focus of biology is moving to determining
the role of these genes �functional genomics�� To this end it is useful to view
the cell as a biochemical machine� it consumes simple molecules to manu�
facture more complex ones by chaining together biochemical reactions into
long sequences referred to as metabolic pathways� Such metabolic pathways
are not linear but often intersect to form a complex network� Genes play a
fundamental role in this network by synthesising the enzymes that catalyse
biochemical reactions� Although developing a complete model of metabolism
is of fundamental importance to biology and medicine� the size and com�
plexity of the network has proven beyond the capacity of human reasoning�
This paper presents intermediate results in the Robot Scientist research pro�
gramme that aims to discover the function of genes in the metabolism of the
yeast Saccharomyces cerevisiae� Results include� ��� the 	rst logical model
of metabolism
 ��� a method to predict phenotype by deductive inference

and ��� a method to infer reactions and gene function by abductive infer�
ence� We describe the in vivo experimental set�up which will allow these in
silico inferences to be automatically tested by a laboratory robot�



���

Publication and review history

This work was �rst presented at the Machine Intelligence �� Workshop� held
on September ��	
�� 
��� at the University of York� UK� Attendance at this
workshop was based on invitations� Speakers at the workshop were invited
to submit their articles for consideration in the forthcoming workshop vol	
ume� The subsequent publication and review history for the present article
was as follows�

�� First versions published by Link�oping University Electronic Press on
in August 	 October� 
��� and permanently available at

http���www�ep�liu�se�ea�cis����������


� First version accepted after due refereeing and according to scienti�c
journal standards by the Electronic Transactions on Arti�cial Intel	
ligence ETAI� on 
����
���� Authors were invited to revise their
articles� if they so desired� based on comments by the reviewers�

�� Revised version accepted on ���
�
����

�� Revised version published by Link�oping University Electronic Press on

��
�
��
 and permanently available at the same URL as mentioned
above�

�� Revised version appears in Electronic Transactions on Arti�cial In	
tellligence� Volume � 
����� section B� pages 

��
��� The section
and the annual volume are made permanently available at

http���www�ep�liu�se�ej�etai�

�� Paper editions of the ETAI issue and the ETAI volume containing
this artice republished by the Royal Swedish Academy of Sciences�

The review policy and the quality requirements for acceptance are docu	
mented at http���www�etaij�org�info�

Article maintenance

The Electronic Transactions on Arti�cial Intelligence maintains an Article
Interaction Page for this article at

http���www�etaij�org�ra�mi��	��
Besides the publication and review history� it contains links for contacting
the authors�� as well as to amendments and other related information for
the article� It is intended to keep these links up	to	date in the future�

Copyright conditions

For all versions of the article mentioned above� the copyright belongs to the
author� The publishing agreements specify that it is permitted for anyone
to download the article from the net� to print out single copies of it� and
to use classroom sets of copies for academic purposes� Please refer to the
article URL�s for additional conditions�


