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“Learn the facts, Steed-Asprey 
used to say, then try on the 
stories like clothes.”


Tinker, Tailor, Soldier, Spy.

John le Carré 



A face behind the research



Decoding the puzzle

Novel genetic discoveries in rare primary 
immunodeficiencies. whiterose.ac.uk/26136/ 
Lawless, 2019.

https://etheses.whiterose.ac.uk/26136/


Journey’s verdict

Blood. Germline TET2 Loss-Of-Function Causes 
Childhood Immunodeficiency and 
Lymphoma. 10.1182/blood.2020005844 Jarmila 
Stremenova Spegarova, and Dylan Lawless, et. al. 

JACI. The Ever-Increasing Array of Novel Inborn 
Errors of Immunity: an Interim Update by the IUIS 
Committee 10.1007/s10875-021-00980-1 Tangye et 
al., 2021.

https://doi.org/10.1182/blood.2020005844
https://doi.org/10.1007/s10875-021-00980-1
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From wet to dry



From wet to dry



940 patients

548 cases 

392 controls

Sepsis



From dot to network



Collapse



Variant analysis history



Variant analysis history
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Burden summary
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Modular



Single case reports

Single-case variants 

ACMG/AMP score >6 likely pathogenic

or >10 pathogenic Single-case variant genes



Single variants

125’975 variant tests
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ProteoMCLustR



PathwaysClustering

ProteoMCLustR

Proteome



Archipelago
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Archipelago

Pre-print. Archipelago plot method for illustration of 
variant set association test statistics. 2023 Lawless 
and Fellay.



ACMGuru
• Joint consensus recommendation on the standards 

and guidelines for the interpretation of sequence 
variants (Richards 2015).


• Standards and guidelines for the interpretation and 
reporting of sequence variants in cancer (Li 2017 ).


• Technical standards for the interpretation and 
reporting of constitutional copy-number variants 
(Riggs 2020).


• Effective variant filtering and expected candidate 
variant yield in studies of rare human disease 
(Pedersen 2021).


• ...

Evidence



Evidence: scoring
Evident

pathogenicity

Predicted

pathogenicity



Evidence: technical
Distribution within enriched pathway

Enriched pathway variants, 

ACMG/AMP score >6, likely pathogenic

Variant effect summaries



Evidence: protein function
ACMGuru

gene-illustrate



Evidence: protein structural
ACMGuru 

AutoDestructR



Evidence: pathway function
ACMGuru

uniprotR

Kegg and Reactome pathway interpretation Gene Ontology (GO) pathway interpretation



Evidence: Pathway interpretation
ACMGuru

untangleR

getDiscussion

• KIR2DL4, KIR3DL3, KLRD1: Regulate 
NK cell activity, central to innate 
immune response.


• LILRA1, LILRB1, LILRB4: MCH class I

• TREML1,2,4: Pathogen recognition

• SIGLEC1: Pathogen recognition, 

macrophage activation

• SIRPG: immunomodulation; can lead to 

sepsis' hallmark overactive response.


• Key Processes

• Antigen presentation

• Signaling receptors

• Interactions between lymphoid & non-

lymphoid cells

• Adaptive & innate immune responses



Now



Scale and test



Scale and test
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Scale and test

Cluster Specs

• 419 compute nodes

• 2 Intel(R) per node (36 cores each)

• 3 TB SSD disk

• 512 GB RAM/node min


Max Requirements

• Time: 24 hours

• 24 CPUs/node; 80GB per CPU

• 1000 job array

• Occasionally 500GB RAM


Runtimes for 1000 sample

• GATK pipeline: < 8 hours

• Clustering: < 10 hours (parallel to 

GATK)

• Statistical analysis: < 2 hours
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