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- BK POLYOMAVIRUS (BKPyV) :

W/ Université
Non-enveloped, double stranded DNA virus

Prevalence = 90% (Laine et al, Scientific Reports, 2023) R
* Four genotypes (1, II, [l and 1V) VP pontamer

Reactivates and replicates in immunocompromised individuals, ;}'/_(,,,’IV
particularly kidney transplant patients & B
* Polyomavirus-associated nephropathy (PyVAN) - o
deterioration of graft function, graft loss
comn () sy
Treatment : Q__Q
* No specific antiviral treatment =5 Can lead to immune response

* Management of immunosuppressive therapies against the graft (rRampersad, ciin Trans, 2024)

- Need for new therapies : Monoclonal antibodies ?

A Strategies to generate human therapeutic antibodies .« \*'”A & Q L Y’
for viral infections : Single cell immune profiling @* . )
%f ™ 2 2
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- Single cell immune profiling approach LIBRA-seq (Setliff et al. Cell. 2019)
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- Identify broadly neutralizing antibodies against 4 genotypes of BKPyV :
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i = -> Better understanding host responses by analyzing the BCR repertoire :

<§t 5 * Are virus-specific antibody repertoires distinct between clinically relevant patient groups ?

% ] *  Why do some viruses induce a memory IgM response ? L".ji""'
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- — Adapting LIBRA-seq/BEAM to non enveloped viruses like BK polyomavirus

NHS-LC-
Biotin
Biotinylated oligonucleotide Streptavidin with 3
PCR Handle Capture Sequence oligonucleotides

Biotin

Streptavidin
fluorophore

Oligonucleotide
with sample
barcode

Double fluorescence and oligonucleotide
labeling of BKPyV VLPs /

L

1) Production of biotinylated BKPyV VLPs
2) Couple with streptavidin-fluorophore-oligonucleotides

3) Check how the complexes look (electron microscopy)

4) Validate binding properties + different binding conditions optimised
to mAb (ELISA)

to 293TT cells (flow cytometry)

to PBMCs (flow cytometry)

EHT = 20.00 kV = 00 KX Signal A= aSTEM4 A /

WD = 46 mm Image Pixel Size =930.4pm Scan Speed =6



\.Inserm

- -> Single-cell experiments
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,, Bioinformatics
A e {5 "‘_BPI;QE[“-’Y @ FACS SCRNA-Seq analysis
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Sample

PBMCs with hashtag
antibodies

= Patients with persistent high-level viremia

o n=20 (non-controllers = NC)

(controllers = C)

= Patients who suppressed viremia

Comp-Alexa Fluor 647-4 . AFE47

BKglb2 VLP+ B cells

BKPWWLP+ B cells
2,89

Comp-PE-A :: PE
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- -> Bioinformatics analysis
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-> Bioinformatics analysis
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CLINICAL
RESEARCH

- Identify broadly
neutralizing
antibodies against 4
genotypes of BKPyV

FUNDAMENTAL
RESEARCH

—> Better understanding
host responses by
analyzing the BCR
repertoire :

Are virus-specific antibody
repertoires distinct between
clinically relevant patient
groups ?

What was one of our initial hypotheses ?

- Patients with persistent high-level viremia (non-controllers = NC) may have a restricted
antibody repertoire with limited cross-reactivity, compared to patients who suppressed viremia
(controllers = C), who may possess antibodies with a broader spectrum of reactivity.

1.00

Proportion
= o
in .
Z -

=
[
o

0on

NC

Viremia (log cop/ml)

6
5
4
3
2
1
0

Experiment n 2

C

NC

C

1.00

bt e
i =
=1 i

Froportion

e
ma
o

0.00

Viremia (log cop/ml)

10 15 20 25
Months post-KTx

Experiment n °3

NC C C
]
cluster_group

BKglb2 + 3 genotypes

- BKglb2 + 2 genotypes
BKglb2 + 1 genotype
BKglb2

Months post-KTx

It's quite the opposite!

- Non-controller patient seems to
have a broader spectrum of
antibody repertoire.

- Despite this, they were unable to
control their viremia.
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Thank you for your attention
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Two labeled VLP for each genotype Dual labeled MuPyV VLP :
to exclude B-cells that bind
VLPs non-specifically

.
I Specific
VLP BKglb2 — Double VLP BKglb2 — B cell
Strepta-AF647-oligo positive B cell Strepta-PE-oligo
GATING STRATEGY
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- BKPyV-specific B cells were detected.




