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Why Deep Squencing?
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• Anti-viral treatments act on different target regions

• Reveal genetic variations in the target genes 

better or worse response to these treatments



Why an app?
The problem
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Why an app?
The solution
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The input: ADPF dataset
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• Based on the SDTM PF + SUPPPF dataset

• Added:
– Add variables (merge with covariates, population flags and treatment 

groups)
– Add timing variables (ady, avisit(n) and period)
– Add genotype (can be derived from reference used)

• One record per subject, visit, position and variation

• Derivation about the observerved variable and component:
– Observed variant
– Observed component (all/above 15% frequency)
– For post-baseline visit: emerging and enriched variants



Preparation steps
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• Create script: study specific data  general format

• Load data to server

• Only action needed when new data is available

• Automated in the future?



Transmission electron micrograph of Staphylococcus_bacteria

The exploration app



9



10



Table: Mutations at Specific Timepoint
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Table: Mutations at Specific Timepoint
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Treatment Response Tables: Summary
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Treatment Response Tables: Details
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Graphs



Graphs
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Graphs
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Zoom in on selected subject
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Transmission electron micrograph of AIDS_HIV-1

The technical side



Shiny
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• Open source R package

• Build Web Applications using R

• Interactive

• Easy to use by End User



How we went from static to dynamic
tables
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• Server side: Separate app code from tool/content code - Put all the
static code for table creation in a function. 

• UI side: restrict inputs to VALID combinations only

• UI side: Add action buttons to prevent immediate responsiveness 
when input fields are populated
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UI side: restrict inputs to VALID 
combinations only
Eg : Region1 3 lists, region 3 only 1, region 2 none, ..., input options for 
list depend on selected region

SelectInput/updateSelectInput or uiOutput

Separate code logic from data logic : 

• data logic: define lookup table for valid options

• code logic : utilize lookup table for input selection



Reactable
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• take advantage of R tools html/webpage interactivity when 
presenting tables

• Interactive data tables for R -- reactable

• basic interactivity only : sort, filter, pagesize, show page info, ...

• Built-in column formatting



HTML file
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Download output
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• Response by baseline status:
– Goal : One table per baseline position status
– Perform derivations for all positions of the list at once
• Download as a multiple tabs html file

• Download report : downloadHandler(filename,content)
– Filename : derived identifier
– Content : 
• rmarkdown render process
• For simpler tables: apply function to save a single rtf/html page

• https://mastering-shiny.org/action-transfer.html#downloading-reports

– Disable action buttons (download/actions) to prevent multiple launches of time 
intensive processes (initiate shinyjs : useShinyjs())

https://mastering-shiny.org/action-transfer.html


Graphs
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• Interactive plots : 
– ggplotly : tooltip = “text” for 

customized hover
– Plotly::highlight , click or selectize
– Pass selected subject to table : 

plotly::event_data(event=‘plotly_click’)

– Plotly.com/r/getting-started



Interactive table – hover info
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• Hover info in tables : 
– dataframe with main text and hover text
• reactable cell render function with as core tippy::tippy
• reactable colDef for single column to apply this cell render 
function
• lapply all columns



What we learned
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• Challenge to have all inputIDs and outputIDs unique across the
entire app

• More complicated apps are better organized by using modules

• Separate content/tool code from App code

• Code organization

• Development starts simple, but soon gets more complicated and 
messy 

• Stackoverflow is our best friend!



Conclusion
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• Without previous experience with Shiny, we were able to create a 
useful app, that covered the needs of the scientists 

• Study programmers had only minimal preparation work for this deep
sequencing part -> focus on other work

• The App was easily transferred from one trial to another, even with 
some important design element differences

• Applying to another virus should require mainly adjustment in data 
setup, less in code logic updates
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