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Why are we using first-void urine?



Uterine epithelium

Cervical epithelium

Vaginal epithelium
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Why are we using first-void urine?
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First-void urine Midstream urine

Easy-to-collect and reliable biological samples are critical to advance 
life sciences and public/personal health.

We capture virological, immunological and diagnostic 
information from the infection site itself

Why are we using first-void urine?



FVU is potentially the ideal sample to study infection, immune response, and 
the interaction between pathogen and immune defense
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Detection of HPV DNA and 
methylation markers

What have we done thus far using first-void urine



7

Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

What have we done thus far using first-void urine

Transudation & 
excudation to female 

genital tract

Excudation
Transudation

How do the antibodies end up in first-void urine?
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Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

What have we done thus far using first-void urine
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M0 M1 M6

Gard9 Gard9 Gard9

M7 M43

n = 63 n = 63

n = 58
n = 57n = 57

Phase III vaccine trial in 
adult women with 
Gardasil9 vaccine

Substudy

AB-SOP 
follow-up

N = 63
Median age = 35

HPV DNA
- Roche Cobas 6800: all samples
- Riatol qPCR: Cobas 6800 positive samples

Immunology
- HPV 9-Plex VLP-based  IgG ELISA (M9ELISA)
- Bio-Rad Bioplex Total IgG Luminex assay

First-void 
urine 

samples

Paired 
samples

Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

What have we done thus far using first-void urine

Téblick et al. (2023) – Published in Journal of Medical  Virology
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Spearman Rank correlations at three timepoints

Se
ru

m
First-void urine

Before vaccination 1 month after full vaccination 3 years after full vaccination
rs: 0.54-0.71rs: 0.36-0.78 rs: 0.64-0.82 

Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

What have we done thus far using first-void urine

Téblick et al. (2023) – Published in Journal of Medical  Virology
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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?

Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

What have we done thus far using first-void urine
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Production of HPV PsV in-house (CDC protocol)

Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

What have we done thus far using first-void urine

Téblick et al. (2024) – Published in Human Vaccines & Immunotherapeutics
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Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

What have we done thus far using first-void urine

First-void urine

Sample purification required

Final selected ‘purification’ method:
Amicon filtration 

retentate of 500 µl in dPBS centrifuged at 1000g 
for 10 minutes 

 supernatant on cells 

Microscopic picture (20x)

Téblick et al. (2024) – Published in Human Vaccines & Immunotherapeutics
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Results from 25 HPV vaccinated and 25 unvaccinated female volunteers 

! Protocol optimization for FVU samples is required ! 

Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

What have we done thus far using first-void urine

Téblick et al. (2024) – Published in Human Vaccines & Immunotherapeutics
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By using first-void urine, we investigate the immune response at the site of infection
- Are these antibodies still neutralizing the wild-type virions and thus functional?

Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

Investigating the virion-
antibody interaction

What have we done thus far using first-void urine
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Prevent new 
infection

Prevent infection 
from reaching 

other site 
(autoinnoculation)

Prevent 
tranmission to 
sexual partner

Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

Investigating the virion-
antibody interaction

What have we done thus far using first-void urine
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Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

Investigating the virion-
antibody interaction

What have we done thus far using first-void urine

• Pseudovirions are pelleted
• Pelleting is enhanced by 

adding precipitating agent
• Urine matrix has an effect

Confidential slides – do not copy or redistribute

Isolation of viral particles from FVU

Téblick et al. (2024) – Published in European Journal of Medical Research

1. Concentration
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Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

Investigating the virion-
antibody interaction

What have we done thus far using first-void urine

Isolation of viral particles from FVU

Confidential slides – do not copy or redistribute

Spiking of first-void 
urine samples from 

vaccinated/unvaccinated 
female volunteers with 

HPV16 PsV as a ‘model’

Western blot on fractions for L1

1. Concentration

2. Purification

3. Quantification 
/detection
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Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

Investigating the virion-
antibody interaction

What have we done thus far using first-void urine

Spiking of first-void 
urine samples from 

vaccinated/unvaccinated 
female volunteers with 

HPV16 PsV as a ‘model’

Confidential slides – do not copy or redistribute

Western blot on fraction for L1

1. L1 GEL

 
Ladder Fr1 Fr2 Fr3 Fr4 Fr5 Fr6 …



2. IgG GEL

 
Ladder Fr2 Fr3 Fr5 Fr6 Fr7 Fr8 Fr9

C
on

tr
olFr4 Fr10

1. L1 GEL

 
Ladder

Ps
V

 c
on

tr
ol

55 kDa – 

Fr2 Fr3 Fr5 Fr6 Fr7 Fr8 Fr9Fr4 Fr10
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Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

Investigating the virion-
antibody interaction

What have we done thus far using first-void urine

Confidential slides – do not copy or redistribute

Western blot for IgG and L1

First experiment using a 
first-void urine sample 

from HPV16 infected – 
vaccinated volunteer 

Free L1 proteins       
(intact or degraded)

L1 proteins from 
denaturated 

Virions?
Free degraded IgG

Degraded IgG 
previously bound to 

virions? 

Furter experiments using spiking and later wild-type virions are ongoing
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Detection of HPV DNA and 
methylation markers

Detection of HPV-specific 
total antibodies 

Detection of HPV-specific 
neutralizing antibodies

Investigating the virion-
antibody interaction

What have we done thus far using first-void urine

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

  Will be evaluated in a FVU based HPV infection model

Confidential slides – do not copy or redistribute
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• Compare microbiome in FVU to 
cervical/vaginal samples

• Investigate the influence of the 
microbiome on HPV infection and 
vice-versa using first-void urine

Vaginal microbiome research

What else can we do using first-void urine

Pilot project with prof. Lebeer lab, University of Antwerp

Confidential slides – do not copy or redistribute
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Cellular immune 
response towards 
HPV will also be 

investigated

Vaginal microbiome research
Chlamydia trachomatis 

research

What else can we do using first-void urine

PhD project Anne Van Caesbroeck

Confidential slides – do not copy or redistribute

And more unexplored 
research fields…
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