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Unmet needs in disease 
prevention

Unmet needs
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Prevention – unmet needs
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CARDIOVASCULAR DISEASES

Risk prediction Preventive actionRisk factor

Elevated blood 
pressure

Risk monitoring

several, 
which one 
is right for 

you?

OTHER DISEASES
(cancer, metabolic, neurologic, etc)

Risk prediction Preventive action 
(primary/secondary)

Risk factors Risk 
monitoring

???many ???
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Rationale for utilising 
DNA methylation for 

predicting disease risk –
example: cancer 

Cancer risk prediction
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Cancer risk prediction
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Cancer
Genetics

eg. BRCA1/2mutations

Environment and lifestyle

Smoking, hormones, chemicals, 
diet, age, infections, …

Epidemiological risk prediction
based on environmental factors

does not account for interaction of 
genetics and environment

Genetic risk prediction
based on mutation analysis or 

polygenic risk scores
static, captures only proportion

To enable cancer risk prediction, we need a tool that can 
account for both genetic and environmental factors
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Epigenetics – DNA methylation
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SmokingDiet

Alcohol

Hormones

Environment

Microbiome

Drugs

Ageing

DNA sequence is determined at birth.
Epigenetics can be influenced by external factors.
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Epigenetics – DNA methylation
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DNA methylation
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Epigenetics – DNA methylation
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Domains in the nucleus1

Chromatin structure2

Histone occupancy 
and modifications

3

DNA methylation4

ncRNAs5

High-throughput methodologies available

9
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Surrogate tissue
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Needs of surrogate tissue
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Easy accessible (ideally self-collected)
Capturing specific disease pathways
Variability of features reflective of tissue at risk
Similar/same embryological origin

How does an ideal surrogate tissue look 
like? 
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Surrogate tissue – easy accessible
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Surrogate tissue – ideally self-sampling is feasible
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Instructions for the home test

What does the self test look like?
The Evalyn Brush is about 18 cm in length and consists 
of a transparent case with wings. Within the casing is 
a pink stick with a pink plunger at one end and a white 
brush at the other. At the brush ends, a pink cap can be 
clicked onto the case. When you take off the cap, you 
can push the white brush out of the case by pushing 
the pink plunger towards the transparent casing.
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Surrogate tissue – ideally self-sampling is feasible

14

OCD-100

 

 

4   Instructions for OmniSwab, Sterile    06/2021 

 
Figure 2. Sample collection 

5. After taking the sample, push the ejector to release the collection pad into a labelled 2 
ml microcentrifuge tube. 

6. If desired, repeat sampling procedure with a second swab using the other cheek. Eject 
the collection pad into a different labelled 2 ml microcentrifuge tube. 

7. After sample collection, the pad can be kept at room temperature when processed 
immediately. If storage is necessary, freeze collection pads at −30 to −15°C. 

Sample processing 

Extracting purified DNA directly from the ejectable OmniSwab collection pad is possible using 
the QIAamp® DNA Mini Kit (cat. no. 51304 or 51306) by following the protocols below. 

Note: Optionally, the QIAamp DNA Investigator Kit (cat no. 56504) for purification of 
DNA from forensic and human identity samples can be used; kits meet ISO 18385:2016 
requirements. 

DNA extraction 

1. Preheat a water bath to 56°C. 

2. Remove the OmniSwab from the freezer and allow to defrost (approximately 30 min). 

 

 
 

Sample to Insight__ 

June 2021 

Product Sheet  

OmniSwab, Sterile 

Contents 

Description 

The OmniSwab (cat. no. WB100035) is a single-use sterile, buccal cell collection swab used in 
forensic databasing and criminal reference sample collection. The OmniSwab includes an 
ejectable brush-like swab head that enables efficient oral sampling and facilitates DNA extraction 
directly from the pad. OmniSwabs are individually packaged in a clean room environment and 
sterilized by gamma irradiation. 

The Sterile OmniSwab is designed for the collection of buccal cell samples for DNA testing. 
To obtain a buccal cell sample, the pad end of the OmniSwab is rubbed against the inside of 
the cheek. Unlike cotton-tipped swabs, the OmniSwab is made of an absorbent material 
designed for the collection of buccal cells. The single-use swab has a unique removable 
collection pad and ejector to assist in processing the sample (Figure 1). While collecting a 
buccal sample is quick, easy, and painless, it still needs to be done correctly. 

 
 
 

 OmniSwab, Sterile 100 pieces  

 



Slide of 32

Surrogate tissue – capturing specific disease pathways
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Page 13 of 18Bartlett et al. Genome Medicine           (2022) 14:64  

Fig. 6 Mifepristone treatment and the dynamics of TP53 mutations in normal breast tissue and suggested model for the prevention of triple 
negative breast cancer. a TP53 mutation frequency and b TP53 mutation count in normal breast tissue before and after mifepristone exposure in 
women who showed a decrease of the WID-Breast29 index after mifepristone (responders) and who did not show a decrease (non-responders); 
significance was assessed with the two-sided t-test. c Progesterone triggers release of RANKL in hormone receptor (HR) positive mature luminal 
cells leading to increased proliferation and thus accelerated mitotic ageing in HR negative luminal progenitor cells resulting in increased cancer risk; 
these effects are reduced after treatment with the progesterone antagonist mifepristone. HR, hormone receptor
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Schramek et al, Nature 2010
Widschwendter et al, Lancet Oncol 2013
Bartlett et al, Genome Med 2022
Barrett et al, Nature Comms 2022 a
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Surrogate tissue – reflective of variability in tissue at risk
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Breast Cancer risk prediction – WID-BC

Barrett et al, Nature Comms 2022 a
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Surrogate tissues
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Tissue specificity
Storage requirements
Age dependence
Hormonal (cycle) exposure
Circadian rhythm

Various issues to consider
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Barrett et al, Nature Comms 2022 a
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Supplementary Figure 1. Cell type composition. a Distribution of different cell types as estimated using
the HEpiDISH algorithm in cervical samples of the the external validation dataset (n=225 controls, 113 breast
cancer cases), b cervical samples from BRCA1 (n=115 controls, 57 BRCA1 mutation carriers; ** p=0.003 in
Wilcoxon signed-rank test) or c BRCA2 mutation carriers (n=115 controls, 53 BRCA2 mutation carriers), d
buccal samples from BRCA1 (n=115 controls, 57 BRCA1 mutation carriers) or e BRCA2 mutation carriers
(n=115 controls, 50 BRCA2 mutation carriers), f matched buccal samples from the breast cancer internal
validation dataset (n=69 controls, 66 breast cancer cases), g ovarian cancer samples (n=297 controls, 242
ovarian cancer cases; * p<0.05, ** p<0.01, *** p<0.001 in Wilcoxon signed-rank test; exact p-values:
epithelial cells, p=0.012; neutrophils, p=0.012; monocytes, p=0.001; NK cells, p=0.017; CD4+ T cells,
p=0.014; B cells, p=0.004; fibroblasts, p=0.00007, eosinophils, p=0.009), h endometrial cancer samples
(n=297 controls, 217 endometrial cancers; * p<0.05, ** p<0.01, *** p<0.001 in Wilcoxon signed-rank test;
exact p-values: epithelial cells, p=0.029; monocytes, p=0.0000006; NK cells, p=0.0000007; CD4+ T cells,
p=0.000001; B cells, p=0.001), and i fresh breast tissue samples (n=14 per group). Box plots correspond
to standard Tukey representation, with boxes indicating mean and interquartile range, and lines indicating
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Supplementary Figure 1. Cell type composition. a Distribution of different cell types as estimated using
the HEpiDISH algorithm in cervical samples of the the external validation dataset (n=225 controls, 113 breast
cancer cases), b cervical samples from BRCA1 (n=115 controls, 57 BRCA1 mutation carriers; ** p=0.003 in
Wilcoxon signed-rank test) or c BRCA2 mutation carriers (n=115 controls, 53 BRCA2 mutation carriers), d
buccal samples from BRCA1 (n=115 controls, 57 BRCA1 mutation carriers) or e BRCA2 mutation carriers
(n=115 controls, 50 BRCA2 mutation carriers), f matched buccal samples from the breast cancer internal
validation dataset (n=69 controls, 66 breast cancer cases), g ovarian cancer samples (n=297 controls, 242
ovarian cancer cases; * p<0.05, ** p<0.01, *** p<0.001 in Wilcoxon signed-rank test; exact p-values:
epithelial cells, p=0.012; neutrophils, p=0.012; monocytes, p=0.001; NK cells, p=0.017; CD4+ T cells,
p=0.014; B cells, p=0.004; fibroblasts, p=0.00007, eosinophils, p=0.009), h endometrial cancer samples
(n=297 controls, 217 endometrial cancers; * p<0.05, ** p<0.01, *** p<0.001 in Wilcoxon signed-rank test;
exact p-values: epithelial cells, p=0.029; monocytes, p=0.0000006; NK cells, p=0.0000007; CD4+ T cells,
p=0.000001; B cells, p=0.001), and i fresh breast tissue samples (n=14 per group). Box plots correspond
to standard Tukey representation, with boxes indicating mean and interquartile range, and lines indicating
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Cervical samples (Cervex Brush) Buccal samples (Omniswab)

Assessment of proportion of cell types utilising DNAme in heterogenous samples
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Tissue dependent recording  of environmental exposure
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immune cell proportion in sample
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Austrian Cohorts
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SUGGESTIONS for 
AUSTRIAN COHORTS
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Austrian Cohorts
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• Capturing factors determining health and disease

• Three different albeit complementary settings spanning the entire 
life-course

• Uniqueness (compared to existing international efforts)

Longitudinal and repetitive sampling

Self-sampling

Including non-blood (i.e., epithelial)
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Austrian Cohorts - Initiative 1: In utero exposure (“Austrian Birth Cohort”)

23

• Only a few dedicated centres across Austria (E, W, S, N)
• Invitation of pregnant women (via office gynaecologists) who are likely to give birth in the relevant 

centres
• Collecting samples (blood, faeces, saliva, vaginal swab, buccal sample – assessing 

metaboloms/toxins, microbiomes, etc.) and data/questionnaires throughout pregnancy and 
documenting the course of pregnancy
• Collecting placental and umbilical blood at birth and isolate:
• Placental cells (fibroblasts, endothelial cells, macrophages, trophoblastic cells)
• CD34 cells from umbilical blood

• Readout from foetal/placental cells are:
• DNAmut
• DNAme
• Other omics
• In a subsetset: Organoids and possibly plasticity of cells (i.e., proportion of successful induction of 

pluripotency from placental fibroblasts, etc.)
• Link of exposure/data collected throughout pregnancy with the readout data
• Long-term follow up data of children
Challenges: Standardised procedures, laborious and time-consuming procedures, expected relative 
low numbers
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Austrian Cohorts - Initiative 2: “Austrian’s Women’s Health Cohort”
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• Women attending Mammography Screening Centres
• Dedicated App to obtain epidemiological data
• Link to registries
• Electronic consenting
• Collection of four specimens at the outset:
• Cervical self-sample (Evalyn brush à Thinprep)
• Healthcare professional sample (Cervex à Thinprep)
• Buccal self-sample (HRC-100)
• Urine

• Repeat collection (3 specimens) every year (approached by post, self-sampling only)
• Collection of epidemiological (volunteer-reported) every 6 months
• Access to imaging data (i.e., breast density)
• Initiative expanding to other European countries (SWE, IT)
• Core purpose is to develop/validate risk predictive algorithms
Challenges: To standardise procedures, to secure buy in from screening centres
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Austrian Cohorts - Initiative 3: Population Age cohort (“Austrian Aging Cohort”)
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• Dedicated campaign in specific Austrian cities, villages, communities, companies
• Women and men > 18 years of age (no upper age limit)
• Providing buccal self-sample every 6 months (HRC-100; sent by post)
• Dedicated App to obtain epidemiological data (volunteer-reported) every 6 months
• Link to registries
• Electronic consenting
• Core purpose is to identify factors that accelerate or decelerate the ageing process (e.g. telomere 

lengths, DNAmut like CHIP, DNAme, etc) and to assess whether the slope of the ageing curve 
(i.e., as assessed by longitudinal/repetitive measurements) and its relation to chronological age is 
associated with disease risk (i.e., cancer, metabolic, cardiovascular, neurodegeneration)

Challenges: To standardise procedures, to secure buy in from screening centres
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Austrian Cohorts - Bringing Initiatives 1, 2 and 3 together 
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Example:
Assess whether molecular data that indicate disease risk (e.g., for BC; evidence obtained in 
Initiative 2) are being initiated in utero by specific exposures (e.g., Bisphenol as assessed in 
Initiative 1) and whether molecular features which are driven by in-utero exposure are involved in 
the ageing process (Initiative 3)
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Austrian Cohorts
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DISCUSSION


