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Detection of Gene Interactions based on Syntactic Relations
Mi-Young Kim'

ABSTRACT

Interactions between proteins and genes are often considered essential in the description of biomolecular phenomena, and networks of
interactions are considered as an cntre for a Svstems Biology approach. Recently, many works try to extract information by analyzing
hiomolecular text using natural language processing technology. Previous researches insist that linguistic information is useful to improve
the performance in detecting gene interactions. However, previous systems do not show reasonable performance because of low recall. To
improve recall without sacrificing precision, this paper proposes a new mecthod for detection of gene interactions based on syntactic
relations. Without biomolecular knowledge, our method shows reasonable performance using only small size of training data. Using the
format of LLLOSICVILOS Workshop on Learning Language in Logic) data, we detect the agent gene and its target gene that interact with
each other. In the 1st phase, we detect encapsulation types for each agent and target candidate. In the 2nd phase, we construct verb lists
that indicate the interaction information between two genes. In the last phase, to detect which of two genes is an agent or a target, we
learn direction information. Tn the experimental results using LLLO05 data, our proposed method showed F-measure of 88% for training
data, and 70.4% for test data. This performance significantly outperformed previous methods. We also describe the contribution rate of
each phase to the performance, and demonstrate that the first phase contributes to the improvement of recall and the second and last
phases contribute to the improvement of precision.

Key Words : Gene Interaction, Bioinformatics, Syntactic Relation, Information Extraction
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<In this mutant, expression of the spollG gene, whose
transcription  depends  on  both  sigmal4)  and  the
phosphorylated  SpolA  protein,  SpolA~P, a  major
transcription factor during early stages of sporulation, was
greatly reduced at 43 degrees C.».

SpolA (9 o] 7 £).
relation’mod_att!IJ-N', protein, SpolA)

>

v relation{ comp_on’ V-1, depend, protein
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w relafionl subT vV -I,depend, ransciiption).

relation('cornp_of: M -N' transcription, genel.

relationt’mod,.att:N-N', zene, spollG)

SpollG (B} 20)

(38 3) T2 AtE of

—mod_att:N-N
—~mod_pred:N-N
—comp_of:N-N
—comp_in:N-N
—mod:ADJ-N
—mod_att:N-ADJ
—mod_att:N-ADJ
—appos
~comp_within:N-N
—comp_from:N-N
—comp_by:V_PASS-N
—comp_at:V-N
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Example sentencel.

<In this rmutant, expression of the spollG gene, whose
transcription depends on both sigmalA) and the
phosphorylated Spo0A protein, Spo0A~P, a major
transcription factor during early stages of sporulation,
was greatly reduced at 43 degrees C.>.

SnolA (agent).

i

71 }
<depend, subj V-1, RIGHT>.

pollG (target).

TRAY 712E R} ATTE UM 38/

2. LEFTY: FE#A relation( 7E71E 28, &=
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Axre Az HE dSE on| )
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(2.2) olol9] 03] A9} FEFte|ma] Bol thaf, ghek FArE Al
Woll <A, B, RIGHT>® <A, B, LEFT>7} & t EAlst4,
= FA& AAsta Aze 3 <A B ANY>E 7kt

3> W 7&

FAFA A9 2 H <A B, O sl
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