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Why are we using first-void urine?

Easy-to-collect and reliable bio]ogica] Samp]es are critical to advance

]1'fe sciences and pub]ic/ persona] health.

First-void urine Midstream urine

We capture virological, immunological and diagnostic
information from the infection site itself
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FVU is potentially the ideal sample to study infection, immune response, and

the interaction between pathogen and immune defense
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What have we done thus far using first-void urine

Detection ngPV DNA and

meth )/]ation markers

European Joumnal of Clinical Microbiology & Infectious Diseases (2018) 37:859-869
hitps:/doi org/10.1007/510096-017-3179-1
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Human papillomavirus genotype and viral load agreement
between paired first-void urine and clinician-collected cervical samples
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Xaveer Van Ostade® - Margareta leven” - Pierre Van Damme - Alex Vorsters’

‘Contents lsts available at ScienceDirect

Journal of Clinical Virology
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VALHUDES: A protocol for validation of human papillomavirus assays and
collection devices for HPV testing on self-samples and urine samples
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F.H. Zhao!, S. Van Keer’, A. Vorsters’

HPV DNA detection in urine samples of women:
‘an efficacious and accurate alternative to cervical
samples?’

Jade Pattyn, Severien Van Keer, Laura Téblick, Pierre Van Damme & Alex
Vorsters
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Contents lists available at ScienceDirect

Optimization of HPV DNA detection in urine by improving

collection, storage, and extraction Journal of Virological Methods
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Urine testing for HPV: rationale for using first void

Alex Vorsters researcher', Pierre Van Damme professor', Gary Clifford cancer epidemiologist*

"Faculty of i Vaccination,  University of Antwerp,

Impact of Human Papi"omavirus 210 Bolgiu ancer Epidemiology Group, Intemational earch on Cancer, Lyon, Cederx 08
Vaccination, Rwanda and Bhutan

lacopo Baussano, Felix Sayinzoga, Ugyen Tshomo, Vanessa Tenet, Alex Vorsters, Daniélle AM. Heideman,
Tarik Gheit, Massimo Tommasino, Marie Chantal Umulisa, Silvia Franceschi, Gary M. Clifford

Article
Long-Term Follow-up of HPV Infection Using Urine
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OPEN Triage of human papillomavirus
infected women by methylation
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What have we done thus far using first-void urine

Detection czf HP Vspecific

total antibodies

How do the antibodies end up in ﬁrst-void urine?
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What have we done thus far using first-void urine
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Detection qf HP V—Specg'ﬁ'c
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What have we done thus far using first-void urine
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Detection qf HP V—Specgﬁc

total antibodies

Follow-up of humoral immune response after HPV
vaccination using first-void urine: A longitudinal cohort study
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What have we done thus far using first-void urine

Detection qf HP V—Specg'ﬁ'c

total antibodies

Serum
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vaccination using first-void urine: A longitudinal cohort study

Laura Téblick! ® | Jade Pattyn'® | Severien Van Keer! | Annemie De Smet! |
lise De Coster® | Wiebren A. A. Tjalma? | Ira Rajbhandari® | Gitika Panicker® |
Elizabeth R. Unger® ® | Alex Vorsters®

Spearman Rank correlations at three timepoints

Before vaccination 1 month after full vaccination 3 years after full vaccination
r:0.36-0.78 r: 0.54-0.71 r: 0.64-0.82
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What have we done thus far using first-void urine

Detection Qf HP V—speci ic
neutralizing antibodies

By using first-void urine, we investigate the immune response at the site of infection
- Are these antibodies still neutralizing the pseudovirions and thus functional?

RESEARCH ARTICLE 8 OPEN ACCESS | ® checttorupsates

HPV-specific antibodies in female genital tract secretions captured via first-void urine
retain their neutralizing capacity
Laura Téblick?, Marijana Lipovac?, Freya Molenberghs®, Peter Delputte, Winnok H. De Vos®“¢, and Alex Vorsters?

aCentre for the Evaluation of Vaccination, Vaccine & Infectious Disease Institute, University of Antwerp, Antwerp, Belgium; ®Laboratory of Cell Biology
and Histology, University of Antwerp, Antwerp, Belgium; <Laboratory for Microbiology, Parasitology and Hygiene, University of Antwerp, Antwerp,
Belgium; YAntwerp Centre for Advanced Microscopy, University of Antwerp, Antwerp, Belgium; SuNEURO Centre of Research Excellence, University of

Antwerp, Antwerp, Belgium




What have we done thus far using first-void urine

RESEARCH ARTICLE 3 OPEN ACCESS | ok s

4 7 144 HPV-specific antibodies in female genital tract secretions captured via first-void urine
DeteCtI on QJFHP V SPeCI 1c retain their neutralizing capacity

Laura Téblick (9°, Marijana Lipovac?, Freya Molenberghs®, Peter Delputtec, Winnok H. De Vos®“<, and Alex Vorsters®
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and Histology, University of Antwerp, Antwerp, Belgium; “Laboratory for Microbiology, Parasitology and Hygiene, University of Antwerp, Antwerp,
Belgium; “Antwerp Centre for Advanced Microscopy, University of Antwerp, Antwerp, Belgium; uNEURO Centre of Research Excellence, University of
Antwerp, Antwerp, Belgium
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What have we done thus far using first-void urine

RESEARCH ARTICLE 3 OPEN ACCESS | ok s

4 7 144 HPV-specific antibodies in female genital tract secretions captured via first-void urine
DeteCtI on (?fHP V SpeC1 1c retain their neutralizing capacity

Laura Téblick (9°, Marijana Lipovac?, Freya Molenberghs®, Peter Delputtec, Winnok H. De Vos®“<, and Alex Vorsters®
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What have we done thus far using first-void urine

RESEARCH ARTICLE 8 OPEN ACCESS | Gk o upsics
- - o HPV-specific antibodies in female genital tract secretions captured via first-void urine
DeteCtl on QfHP V SPeCI 1c retain their neutralizing capacity

Laura Téblick (9°, Marijana Lipovac?, Freya Molenberghs®, Peter Delputtec, Winnok H. De Vos®“<, and Alex Vorsters®
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Results from 25 HPV vaccinated and 25 unvaccinated female volunteers

Asay Outcome Total Unvacdnated Vacdinated
FVU Serum Ratio FVU Serum FVU Serum
FVU/srum
% (1QR)
DELFIA  Positive (%) 31/50 (62%)  29/50 (58%) 6/25 (24%) 4125 (16%) 25/25 (100%) | 25/25 (100%)
HPV16-IgG 0.012 19.6 0.07 0.000 0.0 0.047 86.45
(IU/ml) (0.000-0.046)  (0.0-86.1) 0.04-0.12) (0.000-0.000)  (0.0-0.0) 0.025-0.104)] (472-167.9)
EGFP Positive (%) 10/50 (20%)  27/50 (54%) 2/25 (8%) 2/25 (8%) 8/25 (32%) 25/25 (100%)
PBNA
HPV16-nAbs 0.00 197 022 0.00 0.00 0.00 1573
ECs, (0.00-0.00) (0.00-1457) 0.09-0.33) (0.00-0.00) (0.00-0.00) (0.00-6.04) (774-4887)
Nluc PBNA | Positive (%) 19/50 (38%)  28/50 (56%) 1/25 (4%) 3/25 (12%) 18/25(72%) | 25/25 (100%)
HPV16-Abs 0.00 211 034 0.00 0.000 5.69 1616
ECso 0.00-6.65) (0.00-2030) (0.15-0.51) (0.00-0.00) (0.00-0.00) 0.00-18.69) | (520-6981)

| Protocol optimization for FVYU samples is required !

BN v, 4
Vaccine and Infectiot e]nsmute
Téblick et al. (2024) — Published in Human Vaccines & Immunotherapeutics



What have we done thus far using first-void urine

Investigating the virion-

antibody interaction

By using first-void urine, we investigate the immune response at the site of infection

- Are these antibodies still neutralizing the Wild—tlvpe virions and thus functional?

HPV vaccination: Are we overlooking additional opportunities to | M) . . . ®
control HPV infection and transmission? g Concentration Strategles for Splked s
Alex Vorsters™*, Pierre Van Damme?, F. Xavier Bosch”* an d natura I Iy p resent bio mMa rke rs
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‘Z’GCIHU h Programme (CERP), Catalan Institute of Oncology (ICO- IDIBELL), Avinguda de la Granvia de I'Hospitalet 199-203, I n n O n - I n Va S Ive I y COI I eCte d ﬁ rSt_Vo I d u rI n e

n

08908 L'Ho: t de Llobregat, Barcelona, Spain . N

n University of Catalonia (UOC), Barcelona, Spain Laura Téblick'”, Marijana Lipovac', F. Ricardo Burdier', Annemie De Smet', Margo Bell', Eef van den Borst'?,
Veerle Matheeussen®** and Alex Vorsters'




What have we done thus far using first-void urine
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Investigating the virion-

antibody interaction

Perspective
HPV vaccination: Are we overlooking additional opportunities to M)
control HPV infection and transmission? P

Alex Vorsters™*, Pierre Van Damme?, F. Xavier Bosch”*

2 Centre for the Evaluation of Vaccination, Vaccine and Infectious Disease Institute, Faculty of Medicine, University of Antwerp, Universiteitsplein 1,

ERP), Catalan Institute of Oncology (ICO- IDIBELL), Avinguda de la Granvia de I'Hospitalet 199-203,

in
arcelona, Spain
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What have we done thus far using first-void urine

1. Concentration

rsity of Antwerp
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Isolation of viral particles from FVU

Dilute concentrate
with PBS untill vV =

500 ul Transfer concentrate

- to a low-binding

Transfer 4 ml - -

FVU sample for —-—
HPV DNA positive %
>

F'e to Amicon | Wash 3x . & \ Axygen tube
female volunteer filter | ] Centrifugation |4 withpes | 4 -~ .
OR ! / — |7 — 2 ik o
FVU sample PR
spiked with HPV & ‘ il < P /‘
PsV ¢ o @ V =S

Conﬁdential slides — do not copy or redistribute

Investigating the virion-

antibody interaction

Concentration strategies for spiked o
and naturally present biomarkers
in non-invasively collected first-void urine

Laura Téblick!, Marijana Lipovac', F. Ricardo Burdier!, Annemie De Smet', Margo Bell', Eef van den Borst'?,

Veerle !\/Iatheeussen345 and Alex Vorsters'

v

* Pseudovirions are pelleted
. Pelleting is enhanced by
adding precipitating agent

* [rine matrix has an effect
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What have we done thus far using first-void urine

2. Purification

3. Quantification
/detection

rsity of Antwerp
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Isolation of viral particles from FVU

Load sample on gradient

_— - T Free proteins and DNA
- b Empty virusses
G !
=] tracentrifugation Intact virusses
/g = \
\/
& /

lodioxanol 27% 6h 30min
lodioxanol 33% —
lodioxanol 39%

l

Gel 1: mouse

N Al d |27 -
“ n;\ Llan . TEM on
mo - -
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a0 = -
& Gel 2:goat T ~ Psv

anti-human |- - B N
S DELFIA/ MSD
""" ELISA on
fractions for

qPCR for EGFP on
Q different fractions HPV16-Abs

Catch fractions

Western blot

Conﬁdential slides — do not copy or redistribute

Investigating the virion-

antibody interaction

Spiking of first-void
urine samples from
vaccinated /unvaccinated

female volunteers with

HPV16 PsV as a ‘model’

Western blot on fractions for L1



What have we done thus far using first-void urine

Investigating the virion-

antibody interaction

1. L1 GEL

Spiking of first-void
Ladder Fr1Fr2 Fr3 Fr4 Fr5 Fr6

urine samples from
vaccinated /unvaccinated

female volunteers with

HPV16 PsV as a ‘model’

Western blot on fraction for L1

niversity of Antwer 3 . . 3
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What have we done thus far using first-void urine

Investigating the virion-

antibody interaction

1. L1 GEL 2.1gG GEL
Ladkker Fr2 Fr3 Fr4 Fr5 Fr6 Fr7 F8 F9 Frl0 Tg’ Ladder Hr2 i Er3 (Erd s S ErSUaNET6 SECZME i Frols Frl Obgiee FII'St experlment usmg &
;m, Ug . _ o o
B : = first-void urine sample
denaturated 5
e - - from HPV16 infected —
— (intact or degraded) — rosde - °
- free depmde N vaccinated volunteer
55kDa— e — - . -* .- ‘

e e Sy e

v

Degraded IgG Western blot for IgG and L1

previously bound to

virions?

Furter experiments using spiking and later Wild-type virions dre ongoing

p ,f{ff\“”w” Confidential slides — do not copy or redistribute 20
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What have we done thus far using first-void urine

Investigating the virion-

antibod)/ interaction

By using first-void urine, we investigate the immune response at the site of infection

- Are these antibodies still neutra]izjng the Wi]d—tlvpe virions and thus functional?

- ) ) - Expression of newly
) i y synthesized, spliced viral
RNAs

Virions isolated from an
nvaccin female volunteer .
unvaccinated female voluntee HaCaT cells seeded in a
96 well plate \
— \
U

‘000000000000

y
000000000000
- - ) 0000000000 ) .. )
Virions/antibodies purified - 000000000060 - No/less expression of newly Triplicate gPCR for spliced
from FVU samples 000000000006 synthesized, spliced viral ET1*E4 mRNA quantification
000000000000 RNAs

Virions isolated from a
vaccinated female volunteer

= Will be evaluated in a FVU based HPVinfection model

Conﬁdential slides — do not copy or redistribute 21
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What else can we do using first-void urine

Vagina] microbiome research

* Compare microbiome in FVU to

cervical/ Vaginal samples

* Investigate the influence of the
microbiome on HPV infection and

vice-versa using first-void urine
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Pilot project with prof. Lebeer lab, University of Antwerp
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What else Can We dO uSing ﬁrSt—VOid urine Confidential slides — do not copy or redistribute

And more unexp]ored

research fje]ds. ..
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