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Advantages over field studies

e Pre-symptomatic « S. Typhirather than S.
Typhimurium
e Control over dose, strain, time
* Biological variation in the host
e Allows comparison to those
exposed who do not develop
disease
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S. Typhi DNA can be

detected in the blood
Darton et al. 2017

There is a peak in |
plasma Cth())kines S. Typhi finds an intracellular Bacteraemia

Blohmke et al. 2016 habitat within 24 hours
Hornick et al. 1970

Infection Incubation Acute disease
period
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— Transcriptomics
Genomics

Infection Incubation
period

Acute disease
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Baseline & 12
hour
transcriptomics

24 hour
transcriptomics

Genotyping

Typhoid dose
escalation study

Microarray

Microarray

Microarray

Cohorts

Typhoid oral
vaccine trial
(placebo

group)

Microarray
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Circadian
rhythms
study

Microarray
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de-escalation study

RNA-seq
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Typhoid Vi vaccine
trial

RNA-seq
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The human blood transcriptome Is
perturbed 12 hours post-challenge
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log,(Fold change relative to baseline)

After 24 hours gene expression is on
Its way back to baseline
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Changes in gene expression post-challenge
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Changes in gene expression were
validated by RNA-sequencing in two
Independent cohorts
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: Differentially
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Gene set

enriched in neutrophils (1) (M37.1)

TLR and inflammatory signaling (M16)

enriched in activated dendritic cells (1) (M165)
enriched in activated dendritic cells/monocytes (M64)
enriched in monocytes (1) (M11.0)

Activated (LPS) dendritic cell surface signature (S11)
regulation of transcription, transcription factors (M213)
recruitment of neutrophils (M132)

Monocyte surface signature (54)

enriched in neutrophils (I) (M163)

(M55)

(M198)

enriched in monocytes (IV) (M118.0)

(M201)

chemokine cluster (1) (M27.0)

(M141)

immune activation - generic cluster (M37.0)

enriched in myeloid cells and monocytes (M81)
cytoskeleton/actin (SRF transcription targets) (M145.0)
(M249)

cell cycle and transcription (IM4.0)

enriched in B cells (1) (M47.0)

cell division - E2F transcription network (M4 .8)

IL2, IL7, TCR network (M65)

chaperonin mediated protein folding (1) (M204.0)
immunoregulation - monocytes, T and B cells (M57)
translation initiation factor 3 complex (M245)

T cell surface signature (S0)

T cell differentiation (Th2) (M19)

enriched in B cells (I11) (M47.2)

T cell activation (1) (M7.1)

enriched in T cells (1) (M7.0)

—

1 2
Normalised Enrichment Score

Enrichment
Insignificant FDR<0.05
B challenged
[ Chalienged - Unchallenged
Unchallenged

Gene set function

= B cell

I Cytoskeleton

B Immune signalling

B® Mononuclear phagocyte
B Neutrophil

B Other

= Tcel

@ Transcription/Translation
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Gene set enrichment
analysis suggests
overrepresentation of
Innate immune
modules
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Normalised Enrichment Score (Validation)
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Gene set enrichment analysis suggests
overrepresentation of innate immune
modules
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Vivaccine trial
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Correlation between actual and estimated cell fractions
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Estimated neutrophil counts are raised
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FDR < 0.05 in...
ASPE ..I MAF;'
: AET' Ty R =069
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05- ' w4
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&
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# Low abundance
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log,Fold Change in those who developed typhoid
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Discovery cohort Paratyphoid challenge WiVaccine Trial
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Absolute logFold Change
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Individuall-r Gene = ——

cis-eQTLs

Individual 2 = SNP2 Gene
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Genes

Wider = smaller
p-value



,dord Va

ﬂ‘ﬁ' % Summary UNIVERSITY OF

0),430)23D)

www.ovg.ox.ac.uk

Peak in transcriptome
perturbation
...which is bigger Iin

people who don’t
develop disease

Incubation
LA period

Acute disease
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