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Methods
Orthologous genes provide quantitative approaches to assess 

relatedness and inform research into gene groups and 

evolutionary history. However, technological and logistical 

constraints prevent the full existing suite of prediction tools 

from benefiting every research group. Certain methods rely on 

assumptions which are not applicable to every genome 

assembly, such as confidence in the global alignment to induce 

synteny or experimental data for protein-protein interaction 

networks. We seek to provide a method which can be applied 

broadly to more sparsely populated investigations at a low 

computational cost. . 
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Fig. 1. Overlap of results from 

prediction tools is often varied 

Fig. 2. Orthologs predictions are 

confounded by evolutionary events such 

as duplication and subfunctionalization

Fig. 3. Clockwise from blue: the general 

structure for DIOPT (DRSC Integrative 

Ortholog Prediction Tool), the method of 

RBH (Reciprocal Best Hit), and the 

algorithm behind InParanoid

Fig. 4. A purely statistical approach to ortholog predictions in which 

a sparse feature space of available predictions is tackled with SVM

Fig. 5. Traditional ortholog 

prediction tools are used 

to generate two pairwise 

lists for S. purpuratus to 

D. melanogaster, and 

from D. mel to H. sapiens. 

These two lists are 

connected to form the 

“cycle prediction” method 

to generate S. purp to H. 

sap predictions, which are 

then verified by RBH and 

InParanoid

Fig. 6. Instances of gene IDs, gene names, and 

gene synonyms as appearing in fasta files and 

databases. Connecting the cycles from 

prediction tools requires identifying equivalent 

genes using large “synonym” files. Using 

standard gene IDs would eliminate this pain 

point, but belies the iterative nature of genome 

annotation and curation 

Fig. 10. A drop in coverage may 

be due to dimensionality 

reduction, which also impairs 

scalability. As predictions pass 

from one species to another, the 

number of considered genes is 

greatly reduced.

Fig. 11. The assumption of transitivity is 

complicated by the presence of in-paralogs, 

out-paralogs, and functional orthologs

Fig. 12. A potential filtering method, similar to InParanoid, 

could filter results based on adjusted coverage scores

Current gene prediction tools leverage a 

balance of both statistical and biological 

assumptions, but by using a single strong 

biological assumption for a transitive property 

in orthologs, the cycle prediction method was 

able to generate a comparably sized list on 

par with first iterations of many tools. 

A reverse cycle approach, in which H. sap

predictions are traced toward S. purp

predictions, could reduce the loss in 

dimensionality and improve scalability. 

Additionally, filtering methods could improve 

accuracy by removing less confident ortholog 

predictions and trending toward the increase 

in verification already seen in initial results. 

Amongst the 8,437 cycle predictions between S. purp and 

H. sap, there is a 43% overlap with predictions generated 

by two traditional ortholog prediction methods, InParanoid

and RBH.  

Fig. 8. Common predictions 

between SPU<>DMEL and from 

DMEL<>HSAP are used to 

generate the cycle predictions. 

The overlap is contrasted with the 

unique pairs of a full 

SPU<>HSAP analysis in the 

second Venn diagram
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Fig. 9. A triplet ortholog group produced by cycle prediction shows 

expected similarity through manual annotation

Fig. 7. Breakdown for the cycle predictions is shown on the left 

table, with further detail shown through identifying via which 

method the cycle predictions were verified on the right table
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1. Fasta files for the 3 species are preprocessed   

2. Data from DIOPT, RBH, and InParanoid is generated (17.5 hours)

3. Cycle predictions link SPU<>DMEL to DMEL<>HSAP predictions (0.5 hours)  

4. Predictions are verified using RBH and InParanoid (11 hours)


