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of peripheral blood reveals acute-phase
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Introduction

Orientia tsutsugamushi is a Gram-negative obligate intracellular bacterium and the causative agent of scrub typhus.
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Integrated immune profiling
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Integrated single-cell RNA sequencing, spectral flow cytometry, immune-receptor repertoire
profiling, and plasma proteomics.



Highlights

Acute-phase immune dysregulation in human scrub typhus
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O Acute patients exhibited expansion of cytotoxic, clonally amplified CD8* T cells with
exhaustion-associated features, depletion and apoptosis of CD4* T cells, B-cell
contraction with differentiation, and inflammatory myeloid remodeling.

0 CD14*CXCR6* and CD14*GNLY* myeloid-cell frequencies positively correlated with
bacterial burden, defining prominent immune features of acute scrub typhus.



Study design
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Multi-omics profiling defined peripheral immune changes in acute scrub typhus
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Acute scrub typhus reshapes the peripheral immune landscape
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T-cell profiling reveals disrupted CD4*/CD8* balance and a cytotoxic,

exhaustion associated CD8* T-cell state
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Acute scrub typhus is associated with contraction and

terminal differentiation of the B-cell compartment
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Q T-cell receptor analysis revealed oligoclonal
expansion and reduced repertoire diversity.

O The B-cell compartment was associated
with depletion of naive B cells, and
expansion of plasmablast and plasma-cell
populations.



Acute scrub typhus is associated with inflammatory remodeling of

the myeloid compartment

ns

(L) Myeloid activation Innate immunity (M) _100-

Percent = 1 | ] —=HCs
M-CSF3R; L] L * Expressed o_;; 80 =ST patients
M-LRMDA| ©c00000:°:000 o 2 3 o7
mDC; ® . . 50 ;‘8 60
pDC; . e O ® s S
M-GZMA; Average o 404
M-CD16 . Expression &
® B 20 & 20
M-CD14] 75 g
--------------------------- 1.0 a
A '\‘L’bb‘bfo’\%(?n\ 04 ———
\\\ ,fc\9+$o RS \&/ A 0\13{\,/\&\97\\?7\\, SRR ‘,3\‘\,% Qg? 9.2 CXCR6 CCR7 I8 GNLY CD86 CD206
S (N) (0)
N
Inflammatory Antimicrobial Cell-death-related ~ . . — . .
M-CSEAR] . ...  CD14'CXCR6 £, ~ CDWGNLY
M-LRMDA o @ § 50 e
mDC| 4 & 34 L
pDC] O ® g % 8 2
M-GZMAI@ o @ 0000 5 4 5
M-CD16- -® (Y ) 2, g 1 -
M-CD14; é § b
fi«'Q"'L"'o"'?r' R S L T O O Y P T TR o ' g 01 ' ' ' '
SNSRI iy MN\ R B A R AN & O S S S S
d_ ++0+0 %\QQ 00\0\ QO 1’ 0\"%\’%\"@\"%‘?‘%‘?‘%‘?‘%‘?‘%‘?‘ \&0% © Bacterial load (10° copies/mL) Bacterial load (10° copies/mL)

O Acute scrub typhus was associated with 1 Flow cytometry further showed increased
pronounced inflammatory remodeling of the CXCR6, CCR7, GNLY, and IL-1B expression
myeloid compartment, including activation of in CD68* myeloid cells, while CD14*CXCRG6*
antimicrobial, inflammatory, antigen- and CD14*GNLY™" cell frequencies positively
presentation, and cell-death-related pathways. correlated with bacterial burden.



Summary

In this study, we defined key features of peripheral immune alterations during acute
Orientia tsutsugamushi infection.

Acute scrub typhus was characterized by expansion of highly cytotoxic CD8* T cells
with exhaustion-associated features, accompanied by B-cell contraction with
differentiation, and inflammatory myeloid remodeling.

These findings provide a framework for understanding immune dysregulation in scrub
typhus and may help prioritize candidate markers and immune pathways for future
validation.
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