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and microbiota
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Dr. Sarah AHANNACH, PhD

- Postdoctoral researcher at the University
of Antwerp

- Microbiome Senior Researcher

- Member of the Isala project

- 2024 Belgian Grant winner
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Scientific insights on the vaginal microbiota and
community-based science

Dr. Sarah Ahannach

Department of Bioscience Engineering

University of Antwerp

University of Antwerp
G l LAMB | Laboratory of Applied
Microbiology and Biotechnology
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Crucial role for the vaginal microbiome in women’s & human health

» As important as the gut microbiome (2nd genome), but much less explored

lactobacilli Women’s health
Up to 80%: recurrent infections, fertility issues, pregnancy complications, cancer, mental health

|
Gardnerella, Prevotella,
Anaerococcus, Candida, ...
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Crucial role for the vaginal microbiome in women’s & human health

» As important as the gut microbiome (2nd genome), but much less explored

lactobacilli Women’s health

Up to 80%: recurrent infections, fertility issues, pregnancy complications, cancer, mental health

Children’s health

Preterm birth, neonatal infections, long-term immune health

Men’s health

Reproduction, Urinary tract infections, STls, mental health

|
Gardnerella, Prevotella,
Anaerococcus, Candida, ...
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Crucial role for the vaginal microbiome in women’s & human health

» As important as the gut microbiome (2nd genome), but much less explored

lactobacilli Women’s health

Up to 80%: recurrent infections, fertility issues, pregnancy complications, cancer, mental health

Children’s health

Preterm birth, neonatal infections, long-term immune health

Men’s health

Reproduction, Urinary tract infections, STls, mental health

o “Our third genome”
ardnerella, Prevotellq, ' .
Anaerococcus, Candida, .. Up to 10° CFU/mLl of microbes with

genes with interesting functions
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Many fundamental questions on the functions of the
vaginal microbiota

!

How to study functionality
when no animal model and only few isolates/model bacteria available?
What are the functions of this third genome (in healthy women)?
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Our approach: citizen science — human research

nature microbiology

A citizen-science-enabled catalogue ofthe

vaginal microbiome and associated factors

Received: 17 February 2022 Sarah Lebeer®'*” | Sarah Ahannach@', Thies Gehrmann® ',
Stijn Wittouck @'*, Tom Eilers @', Eline Oerlemans’, Sandra Condori@’,

Camille Nina Allonsius @', Peter A. Bron @', Wannes Van Beeck @',
Charlotte De Backer’, Gilbert Donders**** & Veronique Verhoeven® ™
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Jolle Dillen @', Irina Spacova @', Leonore Vander Donck’, Caroline Masquillier?,
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Our approach: citizen science — human research

nature microbiology natremadicine

e )

Resource -

A citizen-science-enabled catalogue of the AN IO | 6 i 208

vaginal microbiome and associated factors Linking the vaginal microbiome to

’
women'’s health
Received: 17 February 2022 Sarah Lebeer®'*” | Sarah Ahannach@', Thies Gehrmann® ',

Stijn Wittouck @ '*, Tom Eilers @, Eline Oerlemans', Sandra Condori®", A citizen science approach has helped craft a resource-rich vaginal microbiome

Accepted: 13 September 2023 , 2iAa : .
2t 4 Jolle Dillen @', Irina Spacova @', Leonore Vander Donck’, Caroline Masquillier?, map with associations to lifestyle and events across a woman'’s life course.

Publishod ondine: 26 October 2023 Camille Nina Allonsius @', Peter A. Bron @', Wannes Van Beeck @',
Charlotte De Backer’, Gilbert Donders**** & Veronique Verhoeven® ™

B Chock for updates

nature medicine

Perspective e A Sel 0t 00 IO 3841501 O34 OIIT) 2
Citizenscience asaninstrument forwomen’s
healthresearch

Recetved: 28 June 2024 Sarah Ahannach QY. ine Van Hoyweghen @ ?, Veronique Verhoeven @14 &
Sarah Lebeer @Y
Accopted: 22 Octobor 2024
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|sala as citizen-science project

Name?
Inspiring role
model

Isala Van Diest
1842-1916
First female doctor in Belgium
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|sala as citizen-science project

Name?
Inspiring role
model

Isala Van Diest
1842-1916
First female doctor in Belgium

= Scientific goals

* Map the vaginal microbiome in ‘healthy’ women outside the
hospital as ‘reference’ =2 novel insights in biology & diagnostics

* Map impact life-course, lifestyle & environment on the female
microbiome =2 across the world

* Set-up a large biobank with beneficial vaginal bacteria (lactobacilli)
- fundamental research & innovative ‘microbiome therapies’
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Isala as citizen-science project

Name?
Inspiring role
model

Isala Van Diest
1842-1916
First female doctor in Belgium

= Scientific goals

* Map the vaginal microbiome in ‘healthy’ women outside the
hospital as ‘reference’ = novel insights in biology & diagnostics

* Map impact life-course, lifestyle & environment on the female
microbiome =2 across the world

* Set-up a large biobank with beneficial vaginal bacteria (lactobacilli)
- fundamental research & innovative ‘microbiome therapies’

= Societal/bidirectional goals — diverse & immediate impact

* Break taboos on vaginal health with input from citizens such as on
menopause, menstrual hygiene, complaints, ramadan, ...

* Empower women & stimulate co-creation on which aspects to
focus — engage with partners and children

* Bring Women in Science & diversity more in the picture
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Communication, design & tone of voice

Make participants feel honoured
& properly acknowledge them
when participating in our project

UANTWERP

Isala, the sequel:

langer & meer

dan alleen vagina §
'

Twee baby's in
@én jaar: een
echten
wetenschappelijk

microbioom
onderzoek naar
seksueel geweld
bijstaan?
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Communication, design & tone of voice

UANTWERP

Isala, the sequel:

langer & meer

dan alleen vagina §
.

microbioom
onderzoek naar
seksueel geweld

Make participants feel honoured ! sk
& prOperly aCknOWIGdge them Twee baby's in : .
when participating in our project ot i

wetenschappelijk

Goal: 200 participants in Belgium
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Motivated & engaged participants

Belgium is small country in Europe!
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Motivated & engaged participants

cessesnssssssssssesnm’

on website
6,007

Extensive
questionnaire
l.\ rll (4 .682)

) AB 4 1N '
) ‘» TRATS - :
.““ ‘~, ] I.
YL s‘_ A 4'\'.‘ ‘l‘
J v ". 1\. "','\ N ontnbute
AR YA ALA |$l ’ 2
PRITY W vaginal swab
Sy y " (3.345)

CSsssessesssssssssssssnssam’

Belgium is small country in Europe!
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Motivated & engaged participants

Minimal exclusion criteria (> 18y, not
pregnant, understanding Dutch)

Oldest participant was 98!

Ethnicity or race not explicitely questioned
* 4.8 % not born in Belgium

;i g 10% identified themselves with a culture

600 )i} | ; besides Belgium

ensive Y

"\ EXt ;
questionnaire FE 507 -
s: g 5.4% below poverty level

40+

ontrbuted) | |
vaginal swab|:
(3.345) )i+ 201

Belgium is small country in Europe!
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Motivated & engaged participants

Minimal exclusion criteria (> 18y, not
pregnant, understanding Dutch)

Oldest participant was 98!

Ethnicity or race not explicitely questioned
* 4.8 % not born in Belgium

10% identified themselves with a culture
besides Belgium

on website
6,007

Extensive
quesbonnalre

i 5.4% below poverty level

m
.-..5.‘3’[_“1

vagmal swab
e * -'-'r1

AR

Has children (1764)

Current drug user (432)

Intercourse in last 24h

Currently breastiesding (75).
Other contraceplive (314)'
No comrac@

Peri- or post-menopausal (219)

Belgium is small country in Europe!
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Lactobacilli prevalent in healthy women

MICR BIOTALK



Lactobacilli prevalent in healthy women
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Lactobacilli prevalent in healthy women
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Lactobacilli prevalent in healthy women
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Lactobacilli prevalent in healthy women

Lactobacillus crispatus
Lactobacillus iners
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Lactobacillus gasseri
Limosilactobacillus
Gardnerella
Prevotella
Bifidobacterium
Streptococcus
Anaerococcus

Other
2000

Participants \

oo
-

-a
¥

&
&

N
3

v
)
=
S

T
c
3

0

<
v

=
v
.
v
S
=a)

Healthier than
How healthy are we expected

our vaginas? based on

previous studies

_ B L. crispatus (43%) L. gasseri (3%)
has mainly L. iners (28%) B Gardnerella (12%)
lactic acid bacteria B L. jensenii (4%) Prevotella (6%)

B Bifidobacterium (2%)
Streptococcus (2%)
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Lactobacilli prevalent in healthy women
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Communication to participants & broad public

* General & personal results — highlight snapshot & dynamics
* Before peer-reviewed publication(s)
* More background per bacterium (nuance!)

 Webpage for medical professionals

Gﬁacrsﬂmciﬂ_u.ﬁ-

BIMMJ

L_‘:B Lgigpnﬂmﬁﬁﬂiuﬁw-
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Communication to participants & broad public

With Isala, we have found that this

* General & personal results — highlight snapshot & dynamics bactaium i domiant n h vaginaf

1,398 woamen. That 18 aboit &
participants that donated a sample.

* Before peer-reviewed publication(s)
* More background per bacterium (nuance!)

 Webpage for medical professionals

Gﬁacrsﬂmciﬂ_u.ﬁ-

?'MMJ

L_‘:B Lgigpnﬂmﬁﬁﬂiuﬁw-

Does this bacterium occur elsewhere?

haciaram i 8 wEaTh SR o Ths @t smras . oAl well prodabily
come scrows o mpmbes of probiotice, Mter all a kot of scientific
ressarch hat aready beah done imo e health eifecte of chia
bt e

BIOTALK




I Sd I d S | Ste 1 h 00 d #letswritehistorytogether

Isala, Belgium

Laura, Peru

Marie, Switzerland

Leke, Cameroon

Dora, Nigeria

Florence (twins), UK & Uganda
Fatima, Morocco

Manuela, Spain

12
-~ 2
3
4.
<
6.
7.
8.
9.

Maggie Lim, Singapore
Bess, United States
Aiona, Hawaii — very cool Instagram

=
N = O

Cecilia, Argentina

e
W

Lya, Venezuela

, Capacity building: Bio-informactis, IP, ....
Mary Malahlela, South Africa

[
o

15. Fatima, Morocco Bottom-up, local research leadership, local funding
... (depending on funding, generally via MOU signed)
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One way to set a socially relevant research agenda is to actively involve citizens in scientific dialogues
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Global sisterhood: raise awareness

Trends in

Microbiology

¢? CelPress

Diversity in women and their vaginal microbiota

Sandra Conoori-Catachura ', Sarah Ahannach ', Monica Ticla'
Josiare Kenfack ' * %% Esernu Lvo ™™ 7%, Kingsiey C. Anukam”
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Mara Glosa Domirguaz-Balo ' ' '®, Gabnel Vinderoia
Sonja Manten ', Gibon G.G Dorders '™ "™ Thies Gehymamn'
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ala Sistorhood Consortium” and Sarah Lobeer '
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Global sisterhood: raise awareness

Microbiology @ corress [ themicrobiologist

A NEWS FEATURES OPINVON  CAREERS TOPICS v VIDEOS AMI v
Diversity in women and their vaginal microbiota

NEWS
. . Naaac ! Govady Abs Y s Thella !
Sandra Conoori-Catachura ', Sarah Ahannach ', Monica Ticsa ",
Josiane Kenfack ' % Esermu Uvo ™7™ *, Kingsiey C. Anukam”

Viiare Pedo.Canchio 0", Mats Coran Coleiots Global sisterhood seeks to understand what

Mara Glosa Domirguaz-Balo ' "%, Come Mitler '®, Gabnel Vinderoia

Soria Martn', Gibet G.G. Donders ", Tries Gehenarn' makes a healthy vaginal microbiome

ala Sistorhood Consortium” and Sarah Lobeer '
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Diversity due to different lifestyle, lifecourse and
environment?
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Isala survey in Belgium

General :
e T
% housahold contnbution
Poverty @

Reproductive history :
o P e s
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Vaginal health
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Number of vaginal symgtoms .
N-\‘" Or0QONOUs ux".-\)u'“ :
Combinaton contraceptive pil
Rocend charge in vaginal symglom |
HIgh eaoQenous progesiogen |

Sequencing data are available at the European
Nucleotide Archive under bioproject
PRJEB50407.
Sample meta-data are available with access
control via the European Genome—Phenome
Archive (EGA) under dataset ID
EGADO0001009890

Data can be accessed as described upon
- | Wi b i : agreeing to the harmonised Data Access

‘(.r. rn‘r-y‘-r-, s pl«‘-r-\! OQen :
Hormonal nra-ulenne device (WD)
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Environment

T AN Tt CONIACE with ralure
Lives i wrban sefing

Lives in couniryside |

Bom n Be o 3

Spent st J years n Delgum |
Non-Belgian ertity *
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Childbirth & pregnhancy: big impact

i

a) Beta diversity

ge
% household contribution
Poverty

Reproductive history

Has children

Attempted pregnancy
Currently breastfeeding
Experienced miscarriage
(Peri-)Menopausal

LR B N B B N N N & N [ B & N F F F N -
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Childbirth & pregnhancy: big impact

i

a) Beta diversity Your age and

stage of life

ge
% household contribution
Poverty

Reproductive history
Has children

Attempted pregnancy
Currently breastfeeding
Experienced miscarriage
(Peri-)Menopausal
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“ bit of positive news about traditional combination birth control pill”

Validation needed!
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Key role for hormones & contraceptives

Vaginal health

L

a) Beta diversity

Luteal phase

Follicular phase

Number of vaginal symptoms

High exogenous estrogen
Combination contraceptive pill
Recent change in vaginal symptom
High exogenous progestogen

High endogenous progestogen
Hormonal intra-uterine device (IUD)
Vaginal discharge
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CST effectsize (panel c)
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“ bit of positive news about traditional combination birth control pil
Validation needed!
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Associations with diet — idea of citizens

,

a) Beta diversity

Dietary habits

Monthly sugar beverages
Frequency sugar beverages
Seeds(24h)

Frequency alcohol
Monthly meat

Frequency meat
Probiotics (24h)

Monthly lig?ht beverages
Vegetable fibres (24h)
Frequency light beverages
Meat (24h)

Frequency fish

Light beverages (24h)
Monthly alcohol
Pescetarian

Frequency vegetables
Probiotic capsules §24h)
Probiotic yoghurt (24h)
Monthly vegetables
Frequency fermented food

¥ ¥

drinks have
a positive impact...

»

L I

Some foods and ///II/ *E

.... others

-l opea

less
positive

‘.-.

Validation in intervention studies such as the Rufaida study
-

-15 -10 -05 0 .' i -0.2
CST effectsize (panel c) Module Eig

Empowered by isala.be
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The gut-vagina-axis

A

Respiratory
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The gut-vagina-axis

Via the perineum
s

Respiratory

Via absorption in the gut

and/or

Alternative route(s)?
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Summary in infographic for laymen

Factors that
TEN R GEREGE]
microbiome:

Sexual activity

Your age and
stage of life

Use of
period
products

The vaginal
microbiome is
dynamic...

Some foods and
drinks have

a positive impact...

.... but the
healthy
lactobacilli
are rather
stable

wn, 1@

.... others
appear
less
positive

(=] =]

"-' ‘f‘r‘...

i

isala.be/en/

We could only explain 10.4 % of
the variation

(Jeroes Raes & colleagues for the gut
microbiome: 7.63 %)
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How can we be more inclusive?

So we interviewed women with a Moroccan and Turkish migration background

Awareness

Be aware of our

diverse community,
do not only
communicate from
your background

24
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How can we be more inclusive?

So we interviewed women with a Moroccan and Turkish migration background

R

Awareness Language

Be aware of our Consider
diverse community, communicating in
do not only various languages
communicate from  “Not only the words

your background count, but also the
message”
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How can we be more inclusive?

So we interviewed women with a Moroccan and Turkish migration background

R4 &G

Awareness Language Trust

Be aware of our Consider Many groups do not
diverse community, communicating in trust the science
do not only various languages world.

communicate from  “Notonly the words  Use trusting

your background count, but also the channels such as
message” GPs
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How can we be more inclusive?

So we interviewed women with a Moroccan and Turkish migration background

R A&

Awareness Language Trust Taboo

Be aware of our Consider Many groups do not Understand why

diverse community, m"‘."mu?'cat'”g oh trust the science and how some
do not only various 1anguages world. subjects are

communicate from  “Notonly the words  Use trusting taboo. Some
your background count, butalsothe  channels such as groups just need
MESSage GPs more information
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How can we be more inclusive?

So we interviewed women with a Moroccan and Turkish migration background

RA%

Awareness Language Trust Taboo Subtlety

Be aware of our Consider Many groups do not Understand why Keep

diverse community, con:lmu?icating In trust the science and how some  communication
do not only various languages world. subjects are tools sober and
communicate from  “Not only the words  Use trusting taboo. Some do not provoke

your background count, butalsothe  channels such as groups just need anyone
Mmessage GPs more information
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Isala entered its 3" phase with 6 new projects!!

0 \ ,‘ VL @ eE\ JEniR
VIABL MAGGIE

Empowered by isala.be

Empowered by isala.be Empowered by isala.be Empowered by isala.be

Vitamines voor je vaginale Welk menstruatieproduct Een nieuw kompas voor je  Deel jij vaginale bacterien Samen strijden tegen
gezondheid? voor je vaginale gezondheid? menstruatiecyclus? met je naasten? vaginale schimmelinfecties!
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Isala enter Aﬁ new projects!!
2

v

@)
2 S \\// |
RUFAII]A @ DeJEnR
7 AR -’

VI1AB,L

Empowered by isala.be

Vitamines voor je vaginale Welk men )acterien Samen strijden tegen

ezondheid? voor je va oo vaginale schimmelinfecties!
p—_— “* Wat betekent vasten tijdens ’ |
Ramadan voor je vaginale en

darm microbioom?

Empowered by isala.be
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Rufaida — impact of Ramadan fasting on microbiome

World population of Bacterial fermentaion in gut
muslim women in depend on dietary habits
approcimately 1 billion

Various different diets such as
Fasting 1 month per keto diet, intermittent
year fasting, etc.

Group rarely included in Not just what we eat? But

scientific research when we eat? And frequency
of meals?

MICR BIOTALK




Rufaida

Start
Ramadam

Baseline

februari

Tijdspunt 2

Baseline vragenljst
o' 1vaginale staal
1 fecale staal

Ramadam

Tijdspunt 4

Follow-up vrageniijst

1 vaginale staal

| 1fecale staal

Einde
Ramadam

30/03

Tijdspunt 6 Tijdspunt 7

Follow-up vragenlijst Post-Ramadan

: vragenlijst
1 vaginale staal 1 vaginale staal

1 1fecale stasl 1 fecale staal
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Most beautiful iftar or Eid table

e 29 submissies
e 3 winnaars!!

* |sala Goodie bag
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