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Introduction

Researcher's Digest is an on-line tool to classify gene lists obtained from microarray
experiments into functional groups, by using text-mining techniques applied to their annotations
(free-text sentences). The results are presented in a web page where every functional group is
shown together with the expression patterns (ratios) of the genes.

The method

The system first identify the relevant terms present in each sentence: words with biological
prefixes or suffixes (a); gene families (b); database accession codes (¢); and words with capital
characters (d). The remaining words are classified as generic “monograms” (e). Additionally,
the system extracts from the sentences all pairs of words with no punctuation signs in-between

(“bigrams”) (f).

Two genes are clustered in the same functional group if they share several relevant terms in
their annotations (see figure 1).

US Al Gamma-aminobutyrate (6 ABA) transaminase (4-aminobutyrate aminotransferase) involved in the 4 aminobutyrate and
glutamate degradation pathways, required for normal exidative stress tolerance and nitrogen utilization,

MDHZ Cytoplasmic malate dehydrogenase, one of the three isozymes that catalyze interconversion of malate and oxaloacetate;
involved in gluconeogenesiz during growth on ethanol or acetate oz carbon gource; interacts with Peklp and Fhplp

OPT2 Dligopeptide transporter: member of the OPT family, with potential orthologs in S pombe and £ albicans

GAD] Slutamate decarboxylase, converts glutamate into gamma-aminobutyric acid (GABA) during glutamate catabolism, involved
in response to exidative stress,

OPT1 Plasma membrane transporter that transports tetro- and pentapeptides and glutathione; member of the OPT family.

MDHL Mitochandrial malate dehydrogenase, catalyzes interconversion of malate and oxaloacetate; involved in the tricarboxylic

acid (TCA) cycle

UG Al Samma-aminobutyratd

Pransaminase (4-qpinak abauqini notransferase) involved in the 4-aminobutyrate and
glutamate degradation pat b =

reedfor norm g xidative stress Terance and nitrogen utilization.

GAD] Slutamatz L furing glutamate catabaolism; involved

in response
@ wtoplasmic malaf of the three isozymes that catalyze interconversion of malate and oxaloacetate,
wplvEd in gluconeogenesis aum O ethanol or acetate as carbon source; interacts with Peklp and Fbplp

Mitochondrial malafe dehydrogenase, Sptalyzes interconversion of malate and oxaloacetate; invalved in the tricarboxylic
FErdTTCA) cyele

Figure 1. Upper: Relevant terms are highlighted in six annotations. Lower: Sentences sharing several highlighted
terms are grouped.

The similarity (S) is calculated by the formula:

s Na x Wa + Nbx Wb+ NcxWc+ Ndx Wd + Ne x We + Nf x Wf
CaxWa+CbhxWb+ CcxWc+CdxWd+ Cex We+ Cf x WFf
Where NXx is the number of common relevant terms of each category (a,b,c,d,e,f); Wx is a

weight that determines the importance of every type of term (defined by the user) and Cx is the
maximum possible value of Nx for the two sentences.




Example of results (as provided by the software):

This example is available at Researcher’s Digest user form. It demonstrates the capabilities of
the software by classifying a gene list obtained from a real microarray experiment (1).

When presenting the results, a similarity value (threshold) is proposed by the system to separate
the genes into different groups. This value can be changed by the user to increase / decrease the
final number of clusters.

Figure 2. Part of the
results of classfying the
100 most variable genes
from GEO dataset
GDS2196 (1)
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Legend

R01 = Fenpropi 41
R0Z = Fenpropi d2
R03 = Fenpropi d3
R4 = Tomatine d1
R035 = Tomatine d2
ROE = Tomatine d2
ROT = Tomatidine d1
R03 = Tomatidine d2
R03 = Tomatidine d3

Sirnil . = Similarity with the previous sentence.

ID_REF | $YMEOL | TITLE = Textual columns used to calculate similarty between genes.

RO1 RO2 ROZ RO4 ROS ROE  RO?  RO2  RO3

Simil.

RO RO2 ROZ RO4A  ROS  ROE RO7  RO3 RO4 Simil

m 0.108
ﬂ 0.256

Simil.

0.064

ID_REF | $YMEBOL | TITLE

10842 _at | DAM1 | Cell wall mannoprotein with similarity to Tirlp, Tirzp, Tirkp, and Tirdp; expressed
under anaerobic conditions, completely repressed during aerobic grouth

10853 _at | DAN4 | Cell wall mannoprotein with similarity to Tirlp, Tir2p, Tirdp, and Tirdp; expressed
under anaerobic conditions, completely repressed during 2erobic growth

4114 _at | TIRS | Cell wall mannoprotein of the Sp1p/Mipip family of serine-alanine-rich proteins:
expressed under anaembic conditions and reguired for anaerobic growth

8526_at | TIR4 | Cell wall mannoprotein of the Srp1psTiplp family of serine-alanine-rch proteins;
expressed under anaerobic conditions and required for anaercbic growth; transeription is also induced by
cold shack

ID_REF | SYMBOL | TITLE

2526 _at | AUST | Transporter of the ATP-binding cassette family, invelved in uptake of sterols and
anaerobic growth

BO57_at | POR1S | ATP binding cassette (ABC)transporter of the plasma membrane; general stress
responze facter implicated in cellular detoxification; target of Pdrip, Pdrip and Pdip transcription
regulators; promoter contains @ POR responsive element

ID_REF | $YMEOL | TITLE

11032 _at | MET3 | ATP sulfurylasze, catalyzes the pimary step of intracellular sulfate activation,
eszential for assimilatory reduction of sulfate to sulfide, invohred in methionine metabolism

105632 _at | MET14 | Adenylylsulfate kinase, required for sulfate assimilation and involved in methionine
metabolism

Q162_at | METZ | L-h O-acetyhr . eatalyzes the ion af h ine to
O-acety| homoserine which is the first step of the methionine biosynthetic pathway

10015 _at | MET17 | O-acetyl homoserine- O-acetyl serne sulfhydrylase, required for sulfur amino acid
synthesis

ID_REF | 3YMEOL | TITLE

8591 _at | ChK2 | Calmodulin-dependent protein kinase; may play a role in stresz response, many
C Imodulan dependent phospharylation sub d d in witro, amine acid sequence
similar to Cmk1p and mammalian Cam kinase (|

(1) Simons V, Morrissey JP, Latijnhouwers M, Csukai M et al. Dual effects of plant steroidal alkaloids on
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Researcher’s Digest is accessible at: http://bioinfogp.cnb.csic.es/tools/digest
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