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What motivates crowd-sourcing science?
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Exponential growth of data in biomedical research Growth goes beyond the

capacity and expertise of
individuals or classic research
groups

joint effort of a large number of scientists with a diverse set of skills 2
acrcalarate dicecoverv?



DREAM YA

CHALLENGES

powered by Sage Bionetworks

MICROBIOME

Critical Assessment of Genome Interpretation / ’

CommunITY OF SPECIAL INTEREST

Community
challenge in
biomedical
research




DREAMH What is DREAM Challenge?

powered by Sage Bionetworks

Solving Problems. Together.

(;?1 Pose Li} Prepare kfé" Engage f‘}\ Evaluate ﬂ,éi Share

Y  Question @ Data & Solvers &7 Models & Results

DREAM Challenges use crowd-sourcing to solve complex
biomedical research questions


https://dreamchallenges.org/
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Overview of human gut microbiome
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Factors

- Diet

- Lifestyle

- Geography
- Age

- Medication
- Diseases

- Genetics

Roles

- Protecting host against pathogenic microbes
- Modulating immunity

- Regulating metabolic processes

Li et al., Nature Biotechnology, 2014, Human body picture designed by freepik.com

34l UNIVERSITY

“J¥ OF TURKU




Atherosclerosis Acute coronary
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Can microbiome
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e Heart failure remains difficult
to diagnose due to the
heterogeneity of the disease _ -
and a lack of agreement of — =

diagnostic criteria | Butyrate

* The link between heart failure
and the microbiome has long
been postulated.

e Lack of study with temporal
follow up



https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(20)30024-4/fulltext

13,498 invitees
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Participants were followed through for 15+ years.
There are 493 incident heart failure among 6902
participants with complete phenotype
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Borodulin et al., 2018
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TASK: time-to-event predictions of the heart failure using a combination of the
information from fecal microbiome composition and clinical data



FINRISK DREAM Challenge Workflow
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https://synapse.org/finrisk

Synthetic data generation: Why is it necessary?

IMPORTANT! The FINRISK data contains sensitive personal information from

healthcare registers which cannot be shared without formal agreement with
THL biobank

Criteria: preserve the covariance structure while privatizing the data



Synthetic vs Real data on clinical covariates
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Received
submissions

e 35 VALID submissions
from 9 participants were
accepted in submission
phase

e 7 teams submitted final
model
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model
performance
vs Baseline
model
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* Model refinement from each winning team

POSt Ch a | |e nge * Extract knowledge through “wisdom of the crowd” approach
P h by assessing the ensemble model performance
ase

* Investigating the most predictive features to discuss the
clinical relevancy of the model
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Perspective of the challenge

« Open avenue to explore the potential of microbiome-
based biomarkers to complement clinical risk factors in
identifying individuals with an elevated risk of Heart
Failure.

* The crowdsourced Challenge provides a unique
platform for solving scientific problem.

« The synthetic dataset has proven beneficial for
challenge participants and could become an option for
data sharing while ensuring privacy protection.
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