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iPhemap web tool development 

Following the review and analysis of all observed phenotypes, we sought for a way to share 

this information in an easily accessible and searchable manner. In order to achieve this task, we 

developed an online web tool. We designed this website through the web framework, Django, 

using the programming language Python. In addition, we wrote several scripts to transform and 

sanitize the raw data into SQL tables. To make the data publicly available and searchable, we first 

transformed the data derived from the meta-analysis, which was organized into excel spreadsheets, 

into an SQL database. This was achieved by initially exporting it to the more common .html 

format, which we then extracted into the desired data format. 

 We also constructed data models to reflect information about individual genes, associated 

phenotypes and studies, which all corresponded to a separate SQL table with data about the 

respective object. We formatted each SNP to carry the following data fields: the name of the gene, 

the name of the associated gene, the related disease, a reference to the PMID of the paper, and a 

list of the corresponding phenotypes. Additionally, we attached another data field, a description of 

the phenotype itself and the cellular type that it was observed in, to each respective phenotype.  

We also documented the first author listed, the PMID, the biological model that the study was 

employed, the year of publication, the type of experiment conducted, the starting cell type and the 

target cell type used for each article from our meta-analysis. Moreover, for the studies that 

performed microarray analysis, we recorded the corresponding GEOID of each article, a link to its 

external page with its related description and the name of its platform along with its GEO used. 

 We generated several templates to display this data effectively on the website. To 

maximize user friendliness for the website, we designed an “about” page to provide a description, 

methods and usage information. Additionally, we created a search page to provide an interface to 



search and filter desired data. We also matched queries given to the search with all available 

information, unless specified by the filters to be constrained to a specific disease or topic. We then 

split the results of each search into two views: the first provided a list of cellular phenotypes for 

each gene that matched the query while the second view contained figures of molecular phenotypes 

associated with each gene. For queries regarding studies that conducted microarray analysis, we 

integrated the treemap and pathway figures into the results. Furthermore, we gave each 

investigated gene a hyperlink to its specific study. To provide a list of all of the studies referenced, 

we also formulated a third page, titled “studies” and we similarly gave each study a hyperlink to 

the resources listed above. Finally, we devised a password protected content management system 

to afford the website with the ability to add new data to the system dynamically through an 

administration interface. Consequently, we enable the website with the ability for data to be added 

or changed in the format specified above by an administration user, which we established to be 

able to use this content management system. 

 Upon completion, we deployed the website onto a PaaS (Platform as a Service) provider 

(Openshift) in order to make it publicly accessible. In order to apply changes to the site from a 

remote location, we wrote several scripts. During each of our deployments to a newer version, the 

scripts were automatically run to check and satisfy any dependencies specified for the Python 

programming language, duplicate and copy any changes to the data tables above, and restart the 

server instance to reflect these changes in the live site. 

Our website, iPhemap, allows users to search through a catalogue of phenotypes and their 

related diseases for any information reported by this paper. Our database is searchable by disease 

name, disease gene, gene mutation, phenotype, and the PubMed ID of the examined articles. 



However, since this area of research is still growing, we created an administration user in order to 

provide the catalogue with the ability to add newly published information to this database.  

URLs. A supporting online website summarizing phenogenetic associations from this study and 

providing a searchable version of the phenogenetic network is accessible at 

http://www.iPhemap.org. A fully annotated version of the network in Cytoscape format is 

available for download at http:// 

Gene expression data analysis is available at http://www.iPhemap.org 

 

Web resources user guide 

To facilitate searching through our data we developed a web-based resource for data 

mining into a publicly available, continuously updated database that catalogs all the in 

vitro neuronal disease-phenotypes iPhemap.org. Our website creates an easy to use interface for 

searching CNS cellular phenotypes of neurological disease. 

 

1. Home Search Interface- Two drop-down menus containing disease names and specific 

cell types studied are placed below a main search bar on the main search page. Disease names, 

genes, mutations, and phenotypes can be typed into the search bar with additional criteria added 

into the drop-down menus to search all the information contained in the database.  



 

 

 

 

 

 

 

 

2. Phenotypic Information- After the user enters their desired search criteria and presses 

search, a page containing information matching their search is rendered. Disease name, gene, 

mutation, PMID number, and phenotypes are generated based on catalogued information with the 

searched words highlighted in yellow. (The gene APP is used as an example search below). 



 

 

 

 

3. Narrowing Search- Users can narrow their results further after searching by using drop-

down menus. Specification of cell type and/or disease name by drop-down menus can yield fewer 



but more desirable results. (a) Specifying astrocytes for cell type to the above search is used as an 

example below to yield (b) the narrowed search results. 

 

(a). 

 

 

 



(b).  

 

 

 

 

 



4. Molecular Phenotypes- Additional information regarding molecular phenotypes of the user’s 

search results may be accessed by selecting the “Molecular Phenotypes” tab. Any information 

present in the database is provided in the form of a treemap. Upregulation and downregulation of 

molecular network pathways and gene ontology are seperated for easier viewing. Maps are 

clickable for zoomed in viewing. (Search criteria of “Gene: APP” is entered and the molecular tab 

is selected and used as an example below.) 

 

 



  

5. Localization of Dysregulated Gene Expression  

Additional information regarding the localization of dysregulated gene expression of the user’s 

search results may be accessed by selecting the “Dysregulated Gene Expression” tab. Any 

information present in the database is provided in the form of a heatmap. Heatmaps of the 

developmental transcriptome, prenatal and adult human brain are separated for easier viewing. 

Maps are clickable for zoomed in viewing. (Search criteria of “Gene: FXN” is entered and the 

corresponding tab is selected and used as an example below.) 

 

6. Analyzed Studies- a list of all articles and studies analyzed in the database is accessible by 

clicking the studies tab in the top right corner of every page. A variety of information is present 

including the authors of each study, disease studied, year published, reprogramming method, 

starting and target cell type, number of disease and control patients, and GEO information for any 

including such information.  



 

  

 

 

 

 

 

 

 

6. Study Specific Access- In order to access a specific study from a results page generated by a 

search, the user may click the PMID number. The user will be guided to the studies page with their 



desired study contained inside a black box. (The top study from an APP search is used as an 

example below. (a) Initial APP search, (b) studies page with highlighted study. 

 

(a). 

 

 

(b). 

 

 



7. About iPhemap- in order to access general information regarding the iPhemap database, click 

the “about” tab at the top left corner of every webpage. A page with a brief description regarding 

the initial study and its results is generated, along with citation information, related links, 

announcements and updates. 

 

 

Landing page legend 

iPhemap landing page.  Online, searchable database containing all 663 reported 

cellular phenotypes, molecular phenotypes and spatiotemporal localization of dysregulated gene 

expression, when available. 

 
 

   

	




