Supplementary methods
Implementation and databases

The Génie algorithm and web pages are programmed using HTML4, Perl 5.8.8 and R 2.8.1 (1). Scientific abstract information is downloaded weekly from the MEDLINE database (http://www.nlm.nih.gov/pubs/factsheets/medline.html). Extraction of nouns in English abstracts is performed using the TreeTagger program (Helmut Schmid, Institute for Natural Language Processing, University of Stuttgart). A stop word list was used to exclude non informative words such as: ‘the’, ‘a’, and ‘thus’. Gene data and homology information is downloaded from NCBI Gene and HomoloGene 64 database, and gene-abstract link information is taken from gene2pubmed and GeneRIF files (NCBI Entrez Gene FTP site). Human pathway data were downloaded from the KEGG database (2) on December 21st, 2009. The AlzGene database (3) was downloaded on September 28th, 2009. All the data is stored in a local MySQL database (version 5.0.45). 

Naïve Bayesian classifier

The naïve Bayesian classifier applied to MEDLINE abstracts was previously described in detail (4). Briefly, a list of discriminative words is defined by comparing the set of words extracted from a training set of abstracts to the set of words extracted from a background set. A weight is calculated for each word in the training set using modified Bayesian statistics (4). Discriminative words are defined as words occurring in more than 10% of the training set abstracts and having a weight greater than or equal to 0.5. For ranking, an abstract score is defined as the sum of weights corresponding to its words. P-values associated to scored abstracts are defined as the fraction of abstracts with higher scores in a random set of ten thousand abstracts. A leave-one-out procedure is used to compute these p-values. To evaluate the association of a gene to the topic, the number of selected abstracts for a gene (at a given p-value cutoff), is compared to the expected number from the random set using Fisher’s exact test. False discovery rates (FDR) are computed by the Benjamini and Hochberg method (5). Génie confidence scores are defined as –log10(FDR).

In order to reduce computation time, certain parameters are used with the naïve Bayesian classifier. The maximum size of the training set is limited to 1000 abstracts. A ranking using this value was shown to perform as well as higher values in several benchmarks (4). Moreover, word occurrences in the whole MEDLINE are pre-computed weekly during database updates. 
Generation of a list of MEDLINE records on heart related topics

In order to faithfully retrieve gene-related literature on topics of heart development, cardiomyocyte function and cardiac disease, an expert-supervised PUBMED query was constructed. First, 1000 random PMIDs from a query with the search terms “heart” and “cardiomyocyte” were selected for Génie ranking of Danio rerio genes. The discriminative word list was checked for non-informative or misleading search terms, which were excluded from further searches by the Boolean operator “NOT”. Further improvements in training set generation were achieved by limiting PUBMED results to English literature. Finally, 1408 random abstracts were chosen from a search specified by “heart AND (myocardium OR atrium OR ventricle) NOT ("myocyte" [All Fields] OR "troponin" [All Fields]) AND English [lang]”. This training set is highly enriched in discriminative words for heart-related topics, minimizing false positive recovery by Génie.
Performance statistics

Benchmarks were performed to compare a ranked gene list from Génie to a set of genes known to be related to the topic of interest. Given a score or P-value cutoff, a gene selection was made from the Génie’s ranked list. Performance statistics were then defined as follows: true positive genes (TP) were defined as known genes that were selected, false positive genes (FP) as not-known genes that were selected, true negative genes (TN) as not-known genes that were not selected, and false negative genes (FN) as known genes that were not selected. Then, the following classification performance measures were used: recall = TP/(TP+FN) and precision = TP/(TP+FP) (6).
Microarray data analysis

Microarray data for wild-type whole hearts and rest of the body tissue from 73 hours post fertilization zebrafish 
 ADDIN EN.CITE 
(7)
 was extracted from the ArrayExpress database 
 ADDIN EN.CITE 
(8)
 (entry E-MEXP-758). Probe information for Affymetrix GeneChip Zebrafish Genome arrays was obtained from an improved annotation set 
 ADDIN EN.CITE 
(9)
. Raw expression values were normalised using GCRMA method over all arrays of the dataset. Differentially expressed probes, between three heart samples (named 73D1_heart, 73D2_heart, and 73D3_heart) and three body samples (named 73hDMSO1, 73hDMSO2, and 73hDMSO3), were defined using the limma R package (1), which computes moderated t-statistics (unpaired and two-sided here) of differential expression. After correction for multiple testing using the Benjamini-Hochberg method (10), the differential probe sets were selected with FDR < 0.01, and a minimum 2-fold expression change. Probes without an annotated Entrez ID, or probes not having a minimum mean-absolute-expression level of 45 in heart samples or body samples were filtered out. There were 1934 differential probes including 909 over-expressed (log2-fold-change>1) and 1025 under-expressed probes (log2-fold-change<-1). Génie gene predictions (1247 genes) were matched to 514 probes from the microarray data by their corresponding zebrafish Entrez Gene ID. 
Manual validations and comparisons

Manual evaluations were performed to count the number of true positives and false positives in a selection of the best 50 genes in several benchmarks. Manual validations were conducted independently by two scientists and contrasted during a consensus meeting. The following databases, reviews, and additional PubMed searches were used as reference for gene functions: the Alzgene database (3) (human genes and Alzheimer’s disease), the Saccharomyces Genome Database with its gene ontology annotations (11) (yeast genes and cell cycle), the Pain Genes database (12) (mouse genes and pain), KEGG PATHWAY (Arabidopsis genes and plant-pathogen interaction; ath04626, updated on: 2010-04-16), and two Drosophila-related reviews 
 ADDIN EN.CITE 
(13,14)
 (Drosophila genes and planar cell polarity). Génie was compared to Fable 


(15) ADDIN EN.CITE  and PolySearch (16) for retrieving KEGG pathway genes (2). Each pathway name was used as a query to each tool, and resulting gene lists were compared to KEGG pathway genes. Non-alphanumeric characters and words from the following list were removed from pathway names before querying: and, of, in, or, by, the, other, via, or, biosynthesis, and mediated. Fatty acid genes were gathered from several pathways: Fatty acid biosynthesis, Fatty acid elongation in mitochondria, Fatty acid metabolism, and Biosynthesis of unsaturated fatty acids. Default parameters were used for each tool. Génie was queried for protein-coding genes, the p-value and FDR cutoffs were set to 0.01, and no orthology information was used. Fable was queried with no gene synonyms. PolySearch was queried with no pathway synonym list, using PubMed only, searching in all available abstracts, limiting the search to 2000 abstracts, and setting the minimum number of citations to one. Fable results were mapped to NCBI Entrez Gene IDs using gene symbols. PolySearch results were retained only if mapped to official gene names or non-ambiguous synonyms from NCBI Entrez Gene. Statistical analysis was done using R (1) and the ROCR (17) package. 
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