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The RIGHT reference panel for imputation?



The RIGHT reference panel for imputation is:

Naïve overlap

Impute references

Joint calling
?





SNP -> gene -> pathway -> phenotype
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Indonesian data DM vs TBDM functional validation



Indonesian data DM vs TBDM



Indonesian data DM vs TBDM identifying genes, gene function prediction 
and pathways



Quantitative trait loci (qtl): 
correlation between genotypes and quantitative phenotypes
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Indonesian data DM vs TBDM cis-eQTL



What we hope to 
do better

 good phenotyping

 choice of controls – the community and household model, 
extreme phenotype

 ethnicity-specific imputation panels

 analysis of  different steps in the infectious process

 use of pathogen (mycobacteria) information

early clearer -> latent TB -> active pulmonary TB -> TB meningitis





•Sepsis is the primary cause of death from infection, especially 
if not recognized and treated promptly. Its recognition 
mandates urgent attention.
•Sepsis is a syndrome shaped by pathogen factors and host 
factors (eg, sex, race and other genetic determinants, age, 
comorbidities, environment) with characteristics that evolve 
over time. What differentiates sepsis from infection is an 
aberrant or dysregulated host response and the presence of 
organ dysfunction.
•Sepsis-induced organ dysfunction may be occult; therefore, its 
presence should be considered in any patient presenting with 
infection. Conversely, unrecognized infection may be the cause 
of new-onset organ dysfunction. Any unexplained organ 
dysfunction should thus raise the possibility of underlying 
infection.
•The clinical and biological phenotype of sepsis can be 
modified by preexisting acute illness, long-standing 
comorbidities, medication, and interventions.
•Specific infections may result in local organ dysfunction 
without generating a dysregulated systemic host response.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4968574/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4968574/



A population-based cohort to 
identify factors that contribute to 

inter-individual variability in immune 
responses

ter Horst R et al., Cell (2016)
Schirmer M et al., Cell (2016)
Li Y et al., Cell (2016)



Metadata
Genome
Transcriptome
Metabolome
Microbiome
Phenotypical 
Functional 

immunological data

Romanian data sepsis functional validation
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Cytokine QTL mapping 
identified 17 genome-wide 
cQTLs – trans effect in the 

Dutch population

Li Y et al., Cell (2016)



Genetic variation explains part of the cytokine variability 
(corrected for age, gender and cell counts) 

Li Y et al, Cell (2016)
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Total PBMCs CD4+ T cells CD8+ T cells NK cells Monocytes B cells
Dendritic 

cells

TSPAN13 & rs2272245

Van der Wijst et al, Nature Genetics 2018

Identifying cell-type and context-dependent QTLs may 
help in explaining susceptibility



Limited overlap between cytokine QTLs identified in Tanzanian (TZFG) 
and  European dataset (500FG)



500FG TZFG

0 3 6 9 12 0 3 6 9 12

RIG-I-like receptor signaling pathway

Autoimmune thyroid disease

Cytosolic DNA-sensing pathway

Hepatitis C

Toll-like receptor signaling pathway

Measles

JAK-STAT signaling pathway

Influenza A

Natural killer cell mediated cytotoxicity

Human cytomegalovirus infection

Olfactory transduction

Retinol metabolism

NOD-like receptor signaling pathway

Taste transduction

Metabolism of xenobiotics by cytochrome P450

-log10 (adjusted p-value)

IFNγ_C.albicans

IFNγ_S.aureus

IL-1β_C.albicans

IL-6_LPS

IL-6_S.aureus

500FG TZFG

0 5 10 0 5 10

Ion homeostasis

Cardiac conduction

Muscle contraction

Class C/3 (Metabotropic glutamate/pheromone receptors)

Interleukin-1 family signaling

Olfactory Signaling Pathway

G alpha (s) signalling events

Signaling by GPCR

GPCR downstream signalling

Regulation of IFNA signaling

TRAF6 mediated IRF7 activation

Interferon alpha/beta signaling

DDX58/IFIH1-mediated induction of interferon-alpha/beta

Interferon Signaling

Factors involved in megakaryocyte development and platelet production

Metal sequestration by antimicrobial proteins

Antimicrobial peptides

-log10 (adjusted p-value)

IFNγ_C.abicans

IFNγ_C.albicans

IL-1β_C.albicans

IL-1β_S.aureus

IL-6_S.aureus

Distinct enriched pathways for Tanzania (TZFG) and European (500FG) 
cytokine QTLs

KEGG Reactome



Meta-analysis of cytokine QTLs identified in 
Tanzanian  and  European dataset
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