
“The unstable ground below our feet”

REPRESENTATIONAL POWER OF GENE FEATURES FOR FUNCTION

PREDICTION

Konstantinos Pliakos1*, Isaac Triguero2,3, Dragi Kocev4, Celine Vens1.
Department of Public Health and Primary Care, KU Leuven Kulak1; Department of Respiratory Medicine, Ghent University2; Data Mining and 

Modelling for Biomedicine group, VIB Inflammation Research Center3; Department of Knowledge Technologies, Jožef Stefan Institute4; 

*konstantinos.pliakos@kuleuven-kulak.be

Conclusion
The major points of our research:

• Inform the research community of this existing problem.

• Reveal the need for more discriminant features for gene representation.

Dataset K= 1 K = 5 K = 17

Train Test 

(5cv)

Train Test 

(5cv)

Train Test 

(5cv)

pheno initial 51.59 23.62 39.55 24.14 32.76 23.59

unique 100 24.21 55.62 24.90 39.70 25.01

hom initial 98.30 39.32 63.64 39.45 48.96 37.28

unique 100 39.14 64.64 39.67 49.28 37.53
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Problem statement
• Increase in the amount of the available research data.

• Some datasets suffer from large amount of duplicate feature vectors.

• There are genes, which despite having different functions, have exactly the 

same feature representation.

Questions to be answered
• How “good” are these datasets?

• How discriminant are the features describing a sample?

• What is the impact of existing duplicates on multi-label or hierarchical multi-

label classification?

Organism Dataset Nb of genes Nb of unique gene representations

S. cerevisiae church 3755 2352 

pheno 1591 514 

hom 3854 3646 

seq 3919 3913 

struc 3838 3785

A. thaliana scop 9843 9415

struc 11763 11689

Abstract

We present a short study on gene function prediction datasets, revealing an existing issue of non-unique feature representation, as well as the effect of this issue 

on hierarchical multi-label classification  algorithms.

Data Study
• We investigated 20 gene function prediction datasets, and 7 suffer from 

duplicates.

• In pheno dataset only 32.3% of the genes have unique representations. 

• The most frequent feature vector appears 315 times, 197 in the training set 

and 118 in the test.

• Histograms of the frequency of each unique vector in the dataset

Results

• ML-KNN (Zhang M. L et al., 2007) was employed

• The less discriminant feature representation can affect the ML-KNN 

and decrease the precision of multi-label classification. 

Data Visualization
• Visualization of the distance matrix between the feature vectors.

• Visualization of the data distribution using Multidimensional Scaling (MDS).

– It is shown that these duplicates are similar to other genes, and 

thus are expected to affect methods like KNN. 

“Torture the data, and it will 
confess.” 

“Yes, but is it going to 
tell the truth?” 

TABLE 2. Average Precision rates (%) using ML-KNN.

TABLE 1. Datasets, the number of genes and their unique representations.

The 315 genes with 
the same feature 

vector have different 
class labels. 
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