Photo curtesy of Dr Annie!Qian

Beyond Sentinels: Dendritic
Cells as Orchestrators of
Immunity in Kidney Disease

A/Prof Titi Chen, The University of Sydney
Titi.chen@sydney.edu.au
Asian Pacific Congress of Nephrology, Dec 2025



Historical Background

Paul Ehrlich
Adaptive Immunity

Ilya Ilyich Metchnikov
Innate Immunity



Blood

Lymphoid and non-lymphoid tissues

MOUSE

Other names or CD8o"-type cDC

markers CD103"-type cDC
HUMAN CD141(BDCA3)* cDC
Other XCR1*
markers CLECOA*

FLT3"
Proposed TLR3-induced
conserved IFN-IIl production
netiondl High efficiency for
specification g Y

CD8" T cell activation?

Cross-presentation of
cell-associated antigens,

cDC1

Pre-cDC

CD11b* cDC

CD172a’Ly-6C"
CD64 MerTK"

CD11¢(BDCA1)' cDC

CD172a"
CD11b"
FLT3"

Presentation of
exogenous antigens
to CD4* T cells

Th2 or Th17 induction?

cDC2

The Dendritic Cell Family

pDC

CD303(BDCA2)*
CD85g(ILT7)"
FLT3"

TLR7/9-induced
IFN-I/1ll production

Innate defenses
against viruses?

Classical
monocyte

Ly-6C high/low
CD64*MerTK"™

CD14"
CD206"
FLT3™"*

Innate defenses against
infections through
TNF, ROI, NOI production?

Humoral immunity to
extracellular pathogens?
Th17 induction?

Dalod M, Chelbi R, Malissen B, Lawrence T. Dendritic cell maturation: functional specialization through signaling specificity and transcriptional
programming. EMBO J. 2014 May 16;33(10):1104-16. doi: 10.1002/emb;j.201488027. Epub 2014 Apr 15. PMID: 24737868; PMCID: PMC4193918.



Dendritic Cell in Human Kidney Disease
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Dendritic Cell in Human Kidney Disease

Main objective

To analyze the role of conventional dendritic cells (cDC1 and cDC2) in human kidney diseases and their clinical
and their clinical pathological associations.
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Dendritic Cell in Human Kidney Disease

Material Method
Disease 135, Control 7 Immunofluorescence stain

Disease Category m

Non Glomerular disease

(ATN, AIN) B ‘
Proliferative GN 72 ="

(IgA, Pauci-immune, Lupus, Anti- ¥~ )
GBM) ) \
Non Proliferative GN 10

(MCD, Membranous)
Diabetic nephropathy 21




No. of cDC1

Number

i

%

g

?

No. of cDC1 in control and diseases

p<0.001 p=0.007
p<0.001 p<0.001 e
i e
%0 “o
T
Control ATN Lupus Pauci Anti-
. Nephritis  immune GBM
|

Proliferative GN

cDC2 / cDC1 ratio in control and diseases

20+
NS
B
-é 15— .
.
2 10- ’
5] p=0.019
§ ¥ .’ p=0.009 p=0.009 p=0.014
3 7 4
- Bt PSRy peey
0 1 | T T T T
Control ATN IgA Lupus Pauci- Anti-

Nephritis immune GBM

\

Y
Proliferative GN

Human cDC1s increase in ATN & proliferative GN, more than other cDC subsets



-

Location




No. of cDC1

Clinical Correlation and T Cell (ATN)
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Clinical Correlation and T Cell (Anti-GBM

Intra-glomerular cDC1
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Dendritic Cells in Animal Models

Adriamycin Nephropathy
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Dendritic Cells in Adriamycin Nephropathy
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Mechanism: The cDC1 - CD8+ Axis
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Mechanism: The cDC1 - CD8+ Axis
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Translation? Drug repurposing
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FIt 3 Inhibitor Specificity

Normal mice kidneys
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Flt 3 Inhibitor in Adriamycin Nephropathy
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Anti-GBM Disease Mice

Cr clearance
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FLt 3 Inhibitor in Anti-GBM Disease
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FLt3 Inhibitor Suppresses cDC1 Mediated CD8+ T cell
Activation (in vitro)
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FLt3 Inhibitor Suppresses cDC1 Mediated CD8+ T
Cell Activation (in vivo)
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Future Direction

1. Precision Medicine:
I.  Single-cell/spatial transcriptomics to define DC states
2. Diagnostics
i.  Biomarkers
ii.  The evolving role of renal biopsy : Al driven biopsy qualification
3. Therapeutic
i.  Phase l/ll clinical trials of Flt3 inhibitors in treatment-resistant GN
ii.  Synergistic effects with existing immunosuppressants

4. Learning from other fields: Cancer and IBD
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