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The Ever-Increasing Array of Novel Inborn
Errors of Immunity: an Interim Update by the
g |UIS Committee 10.1007/s10875-021-00980-1
Tangye et al., 2021.
T e,
| Blood. Germline TET2 Loss-Of-Function Causes
* Childhood Immunodeficiency and
e Lymphoma. 10.1182/blood.2020005844
&= Stremenova Spegarova, Lawless, et. al.

D
Novel genetic discoveries in rare primary

immunodeficiencies. whiterose.ac.uk/26136/
Lawless, 2019.
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https://etheses.whiterose.ac.uk/26136/
https://doi.org/10.1182/blood.2020005844
https://doi.org/10.1007/s10875-021-00980-1

Phase 1.0
Technical foundation
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Phase 1.5
Tools
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Clustering Pathways

Genome-to-genome analysis reveals associations between human and
mycobacterial genetic variation in tuberculosis patients from Tanzania

Ziv Ming Xu, Michaela Zwyer, Daniela Brites, Hellen Hiza, Maohamed Sasamalo, Miriam Reinhard, Anna Doetsch
Sonia Borrell, Olivier Naret, Sina Rueger, Dylan Lawiess, Faima Isihaka, Hostana Temba, Thomas Maroa,
Rastard Naftarl, Chriszian Belsel Jerry Hella, Klaus Reither, Damien Portevin, Sebastien Gagneux, Jacques Fellay

doi: htrps//dol.org/10.1101/2023.05,11.23289848

SPSS WES: Lawless, Dylan, et al. “Rare variants in infection response
protein pathways associated with sepsis in children” medRxiv preprint
(2025) doi: https://doi.org/10.1101/2025.06.12.25329504.
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https://www.medrxiv.org/content/10.1101/2025.03.17.25324111v1
https://www.medrxiv.org/content/10.1101/2025.03.17.25324111v1
https://doi.org/10.1101/2025.03.17.25324111
https://www.medrxiv.org/content/10.1101/2025.03.17.25324111v2.full.pdf
https://github.com/DylanLawless/archipelago
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« Joint consensus recommendation on the standards and e

guidelines for the interpretation of sequence variants

(Richards 2015). -
« Standards and guidelines for the interpretation and ,\::;Gu,u —_—

reporting of sequence variants in cancer (Li 2017 ).

| srgasges

« 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).

SPSS WES: Lawless, Dylan, et al. “Rare variants in infection response
protein pathways associated with sepsis in children” medRxiv preprint
(2025) doi: https://doi.org/10.1101/2025.06.12.25329504.




Evidence: scoring
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Evidence: technical

Distribution within enriched pathway Enriched pathway variants
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Evidence: protein function

KIR2DL4

il | i
T s o G0 g 1 = — —
'm 7

ER il m =

[—%r3—d ¥n ‘
‘Q —  GuRu
| 18 _ | gene-illustrate
1.




Evidence: protein structure
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Kegg and Reactome pathway interpretation
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Gene Ontology (GO) pathway interpretation
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Evidence: interpretation

Individual cases

Gene| Pattern Cases Pathogen
CFTR | Homozygous | Infant (1mt - 1y) Klebsiella
APOL1| Homozygous | Term newborn Streptoco_ccus
agalactiae
IKBKG|  Xlinked 2 preterm Coagulase-negative
newborns staphylococci
IKBKG| X-linked | Child (10y - 16y)| St@Phylococcus
aureus
ACD | Dominant Term newborn | . Gram-negative
urinary tract infection
MEFV | Dominant 8 cases -
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Phase 2.0
Translation
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ETH PHRT Swiss Multi-Omics Center
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SwissPedHealth: Mozun R, Belle FN, Agostini A, et al. ‘Paediatric Personalized -ml = Oeminen  EPEL (E) foestyof oo
Research Network Switzerland (SwissPedHealth): a joint paediatric national : Fg

9
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swisspedhealth.com

Menu = \

o= - ~  SwissPedHealth

- SWISS
ADCUY funded by et Soutes e liab wil PEDNET

Connecting research
acrosss leading
Swiss pediatric
hospitals

WITH CUTTING-EDGE TECHNOLOGY

SwissPedheall™ s Dadlding a natonal gata
sTRAm rom pediatng hospetaty, focusing
of Interopersbity, standarcizaton, and
Quaity. We Sarness outling-sdge scientiic
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LEARN MORE
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< DNA ’} RNA %% Proteomics «#." Metabolomics

PlefTer S/dronw

Candidate cause

Variant 1: FGFR2

Exomiser Score: 0.998(p=2.0E-6)
Phenotype Score: 1.000

Variant Score: 1.000

Phenotype matches: Other:
Phenotypic similarity 1.000 to Pfeiffer syndrome type )
1 associated with FGFR2.

Patient had incomplete coverage:

\El?(gr?]?;ezr:silc\),g% 959(p=6.3E-4) Chr9:1501451-1601002
Phenotype Score: 0.698 Chr12:3202111-3205550

Variant Score: 1.000
Phenotype matches:
Phenotypic similarity 0.455 to Autosomal recessive

hypophosphatemic rickets associated with ENPP1. Genetic Practice Guidelines ...

Sign here: X



Calculating probability occurrence priors Calculating posterior share distribution (causal & damaging)
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Resolving total p(causal & damaging & present) l

| Empirical prior
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Quant: The quantitative omic epidemiology group, et al. “Quantifying prior probabilities for
disease-causing variants reveals the top genetic contributors in inborn errors of

immunity” medRXxiv preprint (2025).
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https://www.medrxiv.org/content/10.1101/2025.03.25.25324607v5
https://www.medrxiv.org/content/10.1101/2025.03.25.25324607v5
https://www.medrxiv.org/content/10.1101/2025.03.25.25324607v5
https://www.medrxiv.org/content/10.1101/2025.03.25.25324607v5
https://doi.org/10.1101/2025.03.25.25324607
https://www.medrxiv.org/content/10.1101/2025.03.25.25324607v5.full.pdf
https://player.vimeo.com/video/1103512246

Actionable

Parameter present missing Rag & deepseek
Gene NFKB1 NFKB1 x
HGVSc ¢.710C>G ¢ 169+1G>A f}&)
HGVSp p.Ser237Ter
Inheritance AD AD O"ama
Patient sex Male Male
gnomAD frequency 6.57e-06 6.57e-06
95% Cl lower 0.003 NA
plmedian) 0.090 NA
95% Cl upper 0.6561 NA
Posterior p{causal) 0377 0.364 |
Interpretation Reported causal; variant Reported causal; variant not
observed detected — consider
follow-up
Summary Overall probability of correct causal diagnosis due

to SNV/INDEL given the currently available evi-
dence: 0.511 {95% CI 0.237-0.774),

Verifiable evidence
interpretation RAG:

“Multiomic analysis showed that the nonsense variant is
technically robust and functionally deleterious. RNA sequencing
confirmed that the transcript is preserved without evidence of
decay, yet proteomic profiling demonstrated absence of the
normal protein product, consistent with truncation and loss of
function. Metabolomic readouts supported disruption of ... ”
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Supply chain J.D. Rockefeller



SPHN-compliant RDF for
clinical integration

Resource Description Framework Turtle metadata stored
in parallel to encrypted genomics. Ready if you want to
involve hospitals, clinics, or national projects.

Sequencing_instrument:
lllumina NovaSeq 6000

SPHN RDF Omic: van der Horst, E.; et al. “Bridging Clinical and Genomic Knowledge: An Extension
of the SPHN RDF Schema for Seamless Integration and FAIRIfication of Omics Data.” Preprints.org
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https://www.preprints.org/manuscript/202312.0373/v1
https://www.preprints.org/manuscript/202312.0373/v1
https://www.preprints.org/manuscript/202312.0373/v1
https://doi.org/10.20944/preprints202312.0373.fHlOxMA_v1idvSgFTtU8GYnkplRPXwjQLe4taTfIREKxiEYrmqwttFfzWYNmxnAi2tqvww4LfS1Isn4
https://www.preprints.org/frontend/manuscript/6d089babeb3de4497a0bcdd6b1696d04/download_pub
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Date and time : Wednesday 10 September,

from 11:00 to 12:30, in Room Montreal.

Talk duration: 15 min (incl. 3 min for Q&A)
Session chairs: Katja Barenfaller and David Gfeller.



