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 ROS-Diabetes web-page manual 
The ROS-Diabetes website (http://jdrf.neurology.med.umich.edu/ROSDiabetes/) provides 
comprehensive lists of the ROS-Diabetes associated targets (genes/proteins) mined from the 
biomedical literature by SciMiner. Users can navigate the website to obtain details of ROS-Diabetes 
targets such as frequency of targets, actual terms in the literature, and over-represented biological 
functions in the ROS-Diabetes targets in terms of gene ontology (GO) and pathways.  
 
The website also allows users to predict putative ROS-Diabetes targets based on either the enriched 
GO and pathway terms of 53 core ROS-Diabetes targets or user-provided GO and pathway terms. 
Using this feature, users can navigate putative ROS-Diabetes related targets sharing similar biological 
functions with the core 53 ROS-Diabetes (or user-provided) targets but that have not been identified in 
ROS-Diabetes related literature yet. These putative ROS-Diabetes targets will augment the literature 
of derived ROS-Diabetes targets.  
 

http://jdrf.neurology.med.umich.edu/ROSDiabetes/


S1. Explore Menu 
The Explore menu has four options available. 

• (S1.1.)  Full 1,026 ROS-Diabetes targets identified by SciMiner   
• (S1.2.)  Enriched biological functions of 1,026 ROS-Diabetes targets   
• (S1.3.)  53 highly-overrepresented ROS-Diabetes targets   
• (S1.4.)  Enriched biological functions of 53 ROS-Diabetes targets   
 

S1.1. Full 1,026 ROS-Diabetes targets identified by SciMiner 
Users can see details of all 1,026 ROS-Diabetes targets identified by SciMiner. The main page 
contains a link to a document-based summary page and the top 10 most frequent ROS-Diabetes 
targets.  

 

Figure 1. Main Display of Full 1,026 ROS-Diabetes targets  
• Link to document-based pages 

 [Document Summary]: The list of 1,154 ROS-Diabetes literature with details. 
 [PMIDs]: The list of 1,154 ROS-Diabetes literature in PMIDs (PubMed) 
 [Citations]: An EndNote citation for all the 1,154 papers 

• Top 10 most frequent targets. 
 



S1.1.1. Link to [document summary] 
Clicking [Document Summary] will display a table of 1,154 ROS-Diabetes papers.  

 

Figure 2. Document summary 
• # of Targets: The total number of targets found in each article (Figure 3) 
• Links:  

1. M: MEDLINE (text format)  
2. E: Export EndNote citation 
3. H: HTML (full text) file 
4. P: PubMed summary (NCBI PubMed page) 

• At the bottom of the page, there is a clickable link for downloading the citation (EndNote) 
of all 1,154 ROS-Diabetes papers. 

 

 
Figure 3. Individual document detail providing abstract and identified targets 

S1.1.2. Top 10 most frequent targets 



The second section of the main page for Full 1,026 ROS-Diabetes targets identified by SciMiner 
shows a list of the top 10 most frequent targets in 1,154 ROS-Diabetes literature including insulin 
(INS), superoxide dismutase 1 (SOD1), catalase (CAT), etc. The full list of 1,026 ROS-Diabetes genes 
is available at the following hyperlinks; “All 1,026 genes”, “Full result HTML”. 

 

Figure 4. Full 1,026 ROS-Diabetes genes (truncated) 

• Field description 
1. Rank 
2. HUGO: HGNC (Human Gene Nomenclature Consortium) HUGO ID 
3. Symbol: Official HUGO symbol 
4. Target Name: Official HUGO description 
5. #Occur: Total number of occurrences in all of the papers 
6. #Paper: Total number of papers in which target has been found 
7. Matched_terms: Actual matched terms in articles 
8. MiMI: JAVA Web Start link to launch Cytoscape with MiMI plugin to display protein-

protein interaction network of the given targets. 

• Further links 
1. #Paper: Lists all documents that the specific target was identified in (Figure 5) 

2. Matched_Terms: Lists all the incidences of actual matching with up to 100 characters 
at each side. (flanking text in Figure 6)  



 

Figure 5. List of PMIDs for each target 

 

 

Figure 6. Matched terms detail with flanking text 

  

 
 



S1.2. Enriched biological functions of 1,026 ROS-Diabetes targets 
This section displays enriched biological functions of the ROS-Diabetes genes in terms of Gene 
Ontology (GO), pathways, and protein-protein interaction networks. Fisher’s exact test is used to 
assess statistical significance of the literature-derived ROS-Diabetes target set (using a 2x2 
contingency table (T: 1,026 ROS-Diabetes, B: Full HUGO genes)).  
 
S1.2.1. Gene Ontology 
There are three GO categories (Biological Processes, Molecular Functions, and Cellular Components). 
Each GO category has complete enrichment analysis results based on three different sets of GO 
terms; (1) Level 2~5 (using only level 2~5 GO terms); (2) Full GO (using all of the explicitly assigned 
GO and implicitly assigned GO obtained from the GO tree structure); (3) Explicit GO (using only the 
explicitly assigned GO terms) 
 

 
Figure 7. GO Biological Process category (Level 2~5) 

• Level: level of GO terms. Clicking will show all the GO terms in the given level (Figure 8) 
• GO ID: GO ID linking to all targets (both ROS-Diabetes and HUGO in Figure 9) 
• GO Term: GO term linking to detail at EBI eGO web page (http://www.ebi.ac.uk/ego/) 
• t+:  the number of genes with the given GO terms in the ROS-Diabetes set  
• t-: the number of genes without the given GO terms in the ROS-Diabetes set 
• b+: the number of genes with the given GO terms in the full HUGO gene set 
• b-:  the number of genes without the given GO terms in the full HUGO gene set 
• P-value: p-value from Fisher’s exact test 
• T-ratio: t+ / (t+ and t-) 
• B-ratio: b+ / (b- and t-) 
• Enrichment folds: t-ratio / b-ratio 

 

http://www.ebi.ac.uk/ego/


 
Figure 8. Level based Gene Ontology (Level 5) 

 
Clicking each level in the GO summary table (Figure 7) will open an Excel file containing all the GO 
terms at the selected level. 
 

 
Figure 9. An example of GO detail (GO:0012501) 

Clicking each GO ID will bring up a table with all the genes annotated with the selected GO ID. The 
class “COMMON” refers to the targets belonging to the literature derived 1,026 ROS-Diabetes genes, 
while the class “BACKGROUNDONLY” refers to the targets that were not identified from the 1,154 
ROS-Diabetes literature by SciMiner.  
 
S1.2.2. Pathway 
Pathway information from KEGG (http://www.genome.jp/kegg/) and Reactome 
(http://www.reactome.org/) was used in the analysis. Fisher’s exact test was used to identify 
significantly over-represented pathways in the ROS-Diabetes targets (Figure 10).  
 

http://www.genome.jp/kegg/
http://www.reactome.org/


 

Figure 10. Top 10 most over-represented pathways 

 

S1.2.3. Protein-Protein Interaction (PPI) Network 
This section shows how 1,026 ROS-Diabetes targets identified by SciMiner are closely related 
with respect to the topic (ROS-Diabetes). 100 sets of size 1,026 are randomly drawn from all 
HUGO genes. The PPI network of these 100 sets is compared with the PPI of the ROS-
Diabetes target. The red bar in the figures (below) represents the ROS-Diabetes set. 
 

 

Figure 11. Protein-Protein Interaction network of 1,026 ROS-Diabetes targets 

 
 
S1.3. 53 highly-overrepresented ROS-Diabetes targets 
Please refer to S4.1.1. for more details. 
 

S1.4. Enriched biological functions of 53 ROS-Diabetes targets 
Please refer to S4.1.2. for more details. 



S2. Search Menu 
In ‘Search Menu’, users can search the literature derived ROS-Diabetes targets (either the full 1,026 
and the core 53 targets) and predicted ROS-Diabetes targets by Gene ID (HUGO and Entrez Gene), 
symbol, name, and GO IDs/terms. Users can also create lists of putative ROS-Diabetes targets that 
share biological functions of the core 53 ROS-Diabetes targets in terms of GO terms and pathways. In 
addition to the over-represented biological functions of the 53 core ROS-Diabetes targets, users may 
also supply their own sets of GO/pathway IDs. 
 

S2.1. Search predefined ROS-Diabetes targets 
Figure 12 illustrates the first search section. Users can search against the following 5 different sets of 
ROS-Diabetes targets (two literature derived and three predicted sets). The predicted sets are based 
on statistically significant biological functions (Benjamini-Hochberg adjusted p-value < 0.05) of core 53 
ROS-Diabetes targets.  

• 1,026 ROS-Diabetes targets by SciMiner 
• Highly over-represented 53 ROS-Diabetes targets 
• Predicted targets with significant GO terms in ALL 3 categories 
• Predicted targets with significant GO terms in ANY 3 categories 
• Predicted targets with significant terms in ALL 3 GO categories + pathway 

 
Clicking the ‘Search ROS-Diabetes targets’ button without choosing any filter will display all the 
available targets in a given set.  
 

 

Figure 12. Search predefined ROS-Diabetes targets menu 



S2.1.1. Predicted Target Summary Table 
By clicking [Search ROS-Diabetes targets] a list of targets based on the user-provided filters in Figure 
12 will be displayed in a summary table (Figure 13).  
 
There are 3 possible ‘Classes’ for each target:  

(1) CORE:  This target belongs to the 53 core ROS-Diabetes set 
(2) FULL:  This target belongs to the 1,026 ROS-Diabetes set but NOT the 53 core set. 

This implies that this target was mentioned in the literature at least once, but 
the frequency is not significantly different from the background sets. This 
target might be an important ROS-Diabetes gene if it began to appear in the 
ROS-Diabetes literature only recently, as the number of papers mentioning 
this target could be relatively low.  

(3) NOVEL: This target doesn’t belong to the any of the literature derived ROS-Diabetes 
target sets. However, this target shares similar biological functions with the 
53 core ROS-Diabetes set.  

 

 

Figure 13. A summary table for predicted ROS-Diabetes targets 
 



 
Figure 14. List of significant terms (truncated) by clicking ‘# sig terms’ in the table in Figure 13 

 

S2.2. Predict ROS-Diabetes targets 
Users can also predict ROS-Diabetes by using either core 53 ROS-Diabetes genes or user-defined 
GO/Pathways. Clicking [SHOW], located to the right of (Section2) Predict ROS-Diabetes targets, will 

display a new query table as in Figure 15. Details of this literature-based target prediction 
strategy are out of the scope of the current manuscript entitled “Literature-based 
discovery of diabetes- and ROS-related targets”, but will be available in a separate 
paper (in preparation).  
 
If there are GO terms or pathways that are of specific interest, users can also run the prediction 
process using only these terms. GO IDs and pathway IDs (from KEGG or Reactome) can be used.  

 

 
Figure 15. Menu for predicting novel ROS-Diabetes targets 

 

In Figure 15, the prediction process has been set to use only biological processes GO terms and 
pathways. Each predicted target should have at least one significant term in each selected category 
(biological process and pathway) with a minimum of 5 significant terms in total. This prediction results 
in 378 targets with 195 novel targets. Figure 16 illustrates the top portion of the prediction results in an 



Excel file.   
 

 

Figure 16. Custom prediction of ROS-Diabetes targets (in Excel file) 

 

 

 

 

 

 

 

 

 

 



S3. Contact 
 

Junguk Hur 
Department of Neurology 
University of Michigan 
5380 Biomedical Science Research Building 
109 Zina Pitcher Place 
Ann Arbor, MI 48109 
juhur@umich.edu 
http://www.umich.edu/~juhur 
 
Group Homepages 
H. V. Jagadish Lab  http://www.eecs.umich.edu/~jag/  
Eva Feldman Lab  http://www.med.umich.edu/PNRD/index.html  
David States Lab   http://www.stateslab.org/  
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