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1 Methods 

1.1 Structural variants determine subgroups for the Cox proportional hazard model 

In order to compute the Cox proportional hazard ratio for our multiple model (Figure 6) we separate 

the set of participants 𝑃 into the two subgroups 𝑆+ of individuals with structural variants in the target 

gene and 𝑆− of individuals that do not have a structural variant in the target gene. 

Hence, 𝑆+  ∪  𝑆− = 𝑃. Then, the proportional hazards for each subgroup have the form 

 ℎ− (𝑡 |𝑋𝑖 , 𝑖 ∈ 𝑆−)  =  ℎ0(𝑡)  ∗  𝑒𝑥𝑝(𝛽1𝑋𝑖1+ . . . + 𝛽𝑛𝑋𝑖𝑛) and 

 ℎ+ (𝑡 |𝑋𝑖 , 𝑖 ∈ 𝑆+)  =  ℎ0(𝑡)  ∗  𝑒𝑥𝑝(𝛽1𝑋𝑖1+ . . . + 𝛽𝑛𝑋𝑖𝑛) . 

The vector 𝑋𝑖 = (𝑋𝑖1 + ⋯ + 𝑋𝑖𝑛) is the vector of covariates for individual 𝑖, the input 𝑡 is a timepoint 

in the study, ℎ0(𝑡) is the baseline hazard, the 𝛽 are the effect coefficients that are to be estimated with 

a Maximum-Likelihood estimation and 𝑛 is the number of covariates. 

Currently, the Cox regression tab of VariantSurvival provides input fields for two types of covariates, 

categorical and numerical covariates. 
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1.2 The shiny dashboard and R package 

Development. The Variantsurvival package was developed using the devtools package (Wickham, 

Hester, Chang, et al., 2022) in the R programming language and documented with the Roxygen2 

package (Wickham, Danenberg, Csárdi, et al., 2022). VariantSurvival consists of a single function 

that serves as a shiny app (Chang et al., 2022) to analyze genotype-treatment response. The app 

interface was created using various R packages, including shiny (Chang et al., 2022), shinydashboard 

(Chang & Ribeiro, 2021), shinyjs, shinyWidgets, shinythemes, shinycssloaders, and DT (Xie et al., 

2022). Additionally, other R packages, such as ggplot2 (Wickham, 2016), dplyr (Wickham, François, 

Henry, et al., 2022), tidyverse (Wickham et al., 2019), vcfR (Knaus & Grünwald, 2017), readr 

(Wickham, Hester, & Bryan, 2022), and readxl (Wickham & Bryan, 2022), were employed for data 

manipulation. Statistical analysis was carried out using the survival (T. Therneau, 2022), survminer 

(Kassambara et al., 2021), lubridate (Grolemund & Wickham, 2011), gtsummary (D. Sjoberg et al., 

2021) and the ggsurvfit (D. D. Sjoberg, 2022) R packages. 

The disease-gene association data was collected from the ClinGen database (Rehm et al., 2015) and 

categorized by syndromes, with the complete list available in the project's GitHub repository. 
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List of supported neurological disorders. At the time of issuing this manuscript, the 

VariantSurvival (v0.1.0) package initially supports the following neurological disorders: 

• Amyotrophic Lateral Sclerosis Spectrum Disorders 

• Brain Malformations 

• Cerebral Palsy 

• Craniofacial Malformations 

• Epilepsy 

• Glaucoma and Neuro-Ophthalmology 

• Intellectual Disability and Autism 

• Leigh syndrome 

• Parkinson disease 

• Rett and Angelman-like Disorders 

• Charcot-Marie-Tooth 

This list is subject to batch updates with diseases to target gene associations in the ClinGen database. 
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Installation. VariantSurvival can be downloaded and installed using an R environment and the 

package development tool devtools (Wickham, Hester, Chang, et al., 2022) using the following 

command lines in R: 

>library(devtools) 

>devtools::install_github("collaborativebioinformatics/VariantSurvival/VariantSurvival_package") 

>library(VariantSurvival) 

>VariantSurvival::VariantSurvival(vcffile="myVariants.vcf", metadatafile= "myMetadata.xlsx") 

where myVariants.vcf is a VCF file with gene annotation per variant record and myMetadata.xlsx is a 

metadata sheet. Details on the metadata features can be found in the online material (see Data 

Availability Statement). For simply testing the dashboard we integrated some demo data. The user 

can access the demo data by replacing the call to the VariantSurvival function above with: 

>VariantSurvival::VariantSurvival(demo=TRUE) 
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