Use cases Variant Interpretation software		599 available points
1. WGS trio (most extended, demo on screen and with 5 people on own devices) - 234 points
2. Upload only Single SNP array and single targeted NGS (demo on screen and with 5 people on own devices) - 100 points
3. Upload single targeted NGS and show annotated variants – 100 points
4. Long read filtering and analysis (demo on screen or road map only) - 45 points
5. Paper use case workload – 45 points
6. Paper use case API documentation – 45 points
7. Paper use case infrastructure diagram – 30 points
 




General information: 
We would like to start uploading vcf files of usecase 2 and 3 and while they are uploading, start with use case 1. This is to get an idea whether uploading and analyses at the same time affects the performance of the software. 

Usecase 1. Trio WGS: The annotation, filtering, prioritization and analysis of clinically relevant genetic variants in a short read trio WGS case

Supplied upfront:
- By Amsterdam UMC:  WGS data generated by NovaSeqXplus, vcf processed with Dragen 4.4
- By Amsterdam UMC: Intellectual disability gene panel and mendeliome gene panel
- By software supplier: The use case has been uploaded upfront including provided phenotypes
- By software supplier: Uploading time of the case and a small documentation on whether any hickups were encountered and whether any adaptations needed to be made to get the upload work

How: Demo on local screen plus analysis by five people on own device: (phenotypic-driven) variant filtering and analysis

Case: 
File names: files will follow
D-number index: 24D1011 WGS 
D-number mother: 22D22497 WGS 
D-number father: 22D22495 WGS 
Indication: Developmental delay, microcephaly,, abnormal nasal bridge morphology, protruding ear
HPO terms: Intellectual disability (HP:0001263), microcephaly (HP:0000252), abnormal nasal bridge morphology (HP:0000422), protruding ear (HP:0000411). 
Gender: Male
Age: 2

Steps & criteria that will be an average of scores ranging from 1 (not shown) to 5 (conform expectations) of each person: 

1. Show all different possibilities for case upload (eg. manual, bulk) including how to upload an analysis with >3 people:
We will score 
- compatibility of vcf with software
- possibilities to add metadata and predefined filter steps
- possibilities of selecting multiple panels, single genes, custom panels, HPO panels and panels based on chromosomal regions (if possible)
- possibilities to limit the number of annotated variants (eg. bed file)

2. Show how to navigate through the software when searching and show in a single Intellectual disability panel analysis  how to filter and analyze variants of the case:
We will score 
In General: 
- the visibility of metadata and file information 
- ability for ranking of variants and selection of variants, reliability scores and the rationales behind this
- how HPO terms be used in the analyses
Per variant: 
- how to add variant labels and its visibility. Also visiblity for gene labels (if possible)
- the option to manually add information to a variant
- ACMG criteria: visibility and options to manually modify 
- visibility of GnomAD data
- connection to various external data sources (ClinVar, Decipher, OMIM, ClinGen, HGMD, GnomAD, DGV, UCSC, IGV, AlaMut, Pubmed)
- schematic chromosomal/gene view including information of internal / external databases
- visibility of internal historic cases with same or similar variant

3. Show how to export variants of a case
We will score: 
Flexibility and options
4. Show how different genome builds are handled 
We will score 
- flexibility; whether this is possible within 1 environment and how easy this can be adapted per case

5. Show how to create customized variant and case labels and gene labels (that will automatically appear in all analysis with variants in that gene
We will score 
- Possibilities and flexibility 

6. Show the in-house variant database 
We will score 
- how to transfer variant classification and corresponding information from case analysis to the in-house database
- which information can be stored 
- how different types of variants can be easily stored (MNVs, CNVs, CNVs without genes, alu-repeats)
- possibility to import and export variants and corresponding information
- how to access the database
- whether the database is environment-dependent 
- options to search a variant and how they are displayed/filtered and sorted

7. Show how to create customized variant filters that can be applied to each analysis
We will score 
- the flexibility and options (presence as well as scalability) for filtering (CNV % overlap, 1-or 2-sided, use of AI, GnomAD, ClinVar, prediction algorithms, inheritance, zygosity) 
including 
- setting % CNV overlap with historic cases and databases
- using in house, historic and external variant databases
- using using bed files 

8. Show how finalized data will be stored and how to re-open and reanalyze a case
We will score 
- easiness / time it takes
- if old analysis labels, data/notes and scores are preserved
- way of storage of finalized data 

9. Show tracking of actions (who did what and when)
We will score 
- what data are tracked in context of changes by people/system (what, who and when)
- accessibility of this data

10. Show how to export an analysis report and what is / can be included in this report: Eg. sample ID, metadata (eg. Gender, phenotype, date of birth), analysis information (filters, genome build), variants to report (annotation, zygosity, inheritance, chromosome arms, class), gene list that has been used, genes if HPO-term is used as a panel, summary of variant information (GnomAD frequency, OMIM info and most evident features of disease, in silico prediction scores, relevant publications) 





2. Uploading vcf's of different platforms

Supplied upfront: 
- By Amsterdam UMC: 
	- Single SNP array vcf generated by ChaS software (data generated with ThermoFisher
 	platform)
	- Single NGS-targeted vcf processed with GATK versie 3.3-0
- By software supplier: The use cases have been uploaded upfront
- By Software supplier: Uploading time of the case and a small documentation on whether any hickups were encountered and whether any adaptations needed to be made to get the upload work

How: Demo on local screen plus analysis by five people on own device: upload only

SNP array Case: 
File name: 26D0295AM_B3.vcf
D-number: 26D0295A
Indication: anorectal malformation, dysplastic small kidney (left), dilated vesiculae seminae
HPO terms: Anorectal anomaly (HP:0012732), Renal dysplasia (HP:0000110), Abnormal seminal vesicle morphology (HP:6000190)
Gender: Male
Age: <1
NGS Case:
File name: 24D18935A.filtered
D-number: 24D18935A
Indication: soft skin, scars, DD ehler-danlos syndrome
HPO terms: Soft skin (HP:0000977), atrophic scars (HP:0001075)
Gender: Female
Age: 62
Steps & criteria that will be an average of scores ranging from 1 (not shown) to 5 (conform expectations) of each person: 

1. Manually upload both cases: 
We will score: 
- Upload time
- compatibility of vcf with software
- possibilities to add metadata and predefined filter steps (if different from use case 1)






3. Single targeted onco NGS: Upload and annotation of specific variants in a short read single NGS case 

Supplied upfront:  
- By Amsterdam UMC: vcf data generated by Miseq/NovaSeqXplus, processed by Sophia Genetics
- By software supplier: The use cases have been uploaded upfront
- By software supplier: Uploading time of the case and a small documentation on whether any hickups were encountered and whether any adaptations needed to be made to get the upload work

How: Demo on local screen, upload and show annotated variants

Case:	
File name: P1-23D5232B-incl4vars-full_variant_table					
D-number: 23D5232B			
Indication: pancreas carcinoma (presymptomatic)					
HPO terms: NA			 
Gender: Male						
Age: 49							

Steps & criteria:
1. Show how to upload the case
- We will measure upload time
- we will assess compatibility of vcf with software
2. Show all annotated variants
- We will score the presence of specific variants 







4. Long read: The annotation, filtering, prioritization and analysis of clinically relevant genetic variants in long read data 

Supplied upfront: 
- By Amsterdam UMC: vcf generated by Oxford Nanopore (ONT)
- By software supplier: The use case has been uploaded upfront
- By software supplier: Uploading time of the case and a small documentation on whether any hickups were encountered and whether any adaptations needed to be made to get the upload work. 
Provide also a list of the different long-read data platforms that are compatible for analysis.

How: Only demo on local screen preferably using ONT vcf or own if not possible: variant filtering and analysis. If not available (yet) show a road map of long read analysis. 

Case: 
File names: 22D4378B.sniffles2.5.vcf and 22D4378B_phased_SNV_bcftools.vcf
D-number: 22D4378B			
Indication:  CF		
HPO terms: 
Gender: Male						
Age: 30

Steps and criteria:
1. Show how to filter for particular variants/status
We will score:
- flexibility of filter strategy for structural variants 
- flexibility of filter strategy for repeats
- flexibility of filter strategy for methylation status
- flexibility of filter strategy for inheritance status 
- flexibility of filter strategy for phasing (compound variants, haplotypes)

2. Show how to analyze/visualize different variants in the analysis
We will score:
- The variant information page of a structural variant (click on connected genes / diseases) and repeat 
- The handling and visibility of phasing information of 2 close variants
- The handling and visibility of haplotypes detection
- The handling and visibility of methylation status

3. Show how structural variants, repeat lengths, methylation data and haplotypes are stored in historic variant database
We will score possibility and flexibility of this


5. Paper use case workload
Supply documentation which explains how high-throughput (~1500 new analyses each month) and high workload is handled within the system (when uploading 700GB at once and 30 people are working on the platform). Mention performance of the software and solutions that have been introduced to deal with heavy workload. Explain the background of the choice of these solutions. Include average upload and process time for WES vcf's and WGS vcf's.

6. Paper use case - API documentation and software coupling
Complete API documentation (including authentication, endpoints, and versioning).
1. API access, authentication and authorization
 Scoring criteria:
a. Support for standard authentication mechanisms (token-based access)
b. Availability of role-based access control and case-level permissions
c. Separation of access rights per environment (test/acceptance/production)
2. Case upload and integration possibilities
 Scoring criteria:
a. Support for manual, API-based, and bulk case uploads
b. Ability to handle single, preconceptual analyses, duo, trios and families with more than three individuals
c. Compatibility with standard VCF formats and multiple variant types (SNVs, CNVs, SVs)
3. Metadata, phenotype and analysis configuration
 Scoring criteria:
a. Visibility and structure of metadata and pedigree information
b. Support for HPO terms at individual and case level
c. Flexibility in selecting multiple panels, custom gene lists, or genomic regions
4. In-house variant database and data reuse
 Scoring criteria:
a. Automatic transfer of variant classifications from cases to the database
b. Search, filter, import, and export capabilities of the database
5. Genome builds, versioning and maintenance
 Scoring criteria:
a. Support for multiple genome builds within one environment
b. Ease of adapting genome build per case or re-analysis
c. Clarity of API versioning, backward compatibility, and update policy


7. Paper use case – high-level infrastructure diagram
A high-level infrastructure diagram that describes the system architecture, including compute components, storage solutions, and data flows, and indicates the use of any cloud services (e.g. AWS, Google Cloud).*
1. Overall architecture
 Scoring criteria:
a. Clarity of separation between functional components (ingestion, analysis, reporting)
b. Use of a modular or service-oriented architecture
c. Suitability for clinical or diagnostic workflows
2. Compute components
 Scoring criteria:
a. Use of scalable compute resources (e.g. containers, orchestration)
b. Ability to scale analysis workloads independently
c. Isolation between environments (development, test, production)
3. Storage solutions
 Scoring criteria:
a. Separation of raw data storage and metadata/variant databases
b. Support for secure, long-term storage of genomic data
c. Performance and indexing for variant queries
4. Data flow
 Scoring criteria:
a. Transparency and traceability of data flow from upload to export
b. Availability of audit logs for key processing steps
c. Reproducibility of analyses over time
5. External services and integrations
 Scoring criteria:
a. Number and relevance of supported external databases
b. Ability to integrate with laboratory or hospital information systems
c. Stability and maintainability of external connections
6. Security, availability and compliance
 Scoring criteria:
a. Encryption of data in transit and at rest
b. Availability mechanisms (backups, redundancy, disaster recovery)

