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CA18131 - Statistical and 
machine learning techniques in 

human microbiome studies
https://www.ml4microbiome.eu/

WG2

1) Deliverables (& Milestone)
D2.1-2.2: Benchmark data, documentation & Web-portal 
D2.3-4: Two publications/reports associated to the DREAM Challenge
             DREAM Challenge announced (Y2Q2) and closed (Y2Q4)

2) August 2022 MC & WG meeting 
Turku, Finland

3) Support for the other WGs
R/Bioconductor Multi-omic data science framework 
MultiAssayExperiment / TreeSummarizedExperiment

WG2: Benchmark datasets & 
DREAM Challenge
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WG2 data progress
Benchmarking data:
● Preprint on HGMA is out
● Continuing to process 5000 samples from the human gut health index metastudy: taxonomic 

information, functional genes, enzymatic reactions, metabolic pathways and predicted metabolites. 
● Additional work on a coherent high-quality CRC data subset.

DOI:  10.21203/rs.3.rs-339282/v1

Global reach
Many diosease states WGS Deep seq metadata available

meta-analysis

open -> GDPR unrestricted Still under review

microbiomeatlas.org

Processing:

● Metagenome processing: 
Biobakery Metaphlan, 
Humann & Melonnpan

● 16S processing: 
taxonomic profiles
functional genes
enzymatic reactions
metabolic pathways
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Laurent Falquet – assembled metadataset Elin Org – random prospective cohort of Estonia, deep sequencing

DATA (fastq + metadata)Pre pre processingWG3 DREAM challengeOpen dataFiles can be shared globallyPre2 pre1 processing using different pipelinesData integration GDPRNo data travelSoftware delivered by participants and tested in FinlandHPC (Finland, Slovenia, …)
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GDPR
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FINRISK 
cohort

Processing using Metagenome ATLAS 
and various ML methods
Baptiste Avot & Laurent Falquet
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What kind of data is suitable?

Ideally:
-Any location on human body
-That contains sufficient read depth, sample number, 
-many disease conditions, 
-distribued globally
-metadata available
-open -> GDPR unrestricted
-one large study vs. meta-analyses

Dialogue for Reverse Engineering Assessment and 
Methods (DREAM; www.dreamchallenges.org)

Designed and run by a community of researchers from a variety of organizations,
DREAM Challenges invite participants to propose solutions to fundamental biomedical
questions — fostering collaboration and building communities in the process. Sage
Bionetworks provides the expertise and infrastructure to host challenges via their
Synapse platform. Together, we share a vision allowing individuals and groups to
collaborate openly so that the “wisdom of the crowd” provides the greatest impact on
science and human health.
If you have an idea for a DREAM challenge, please contact us here.

EXAMPLES Ongoing talks and discussions with SAGE

Search for datasets that would be:
- Public (GDPR lifted!)
-high density in terms of samples and diseases
-random samples from population
-ideally single study
-WGS
-sequenced deep-enough @ 5 mio+ reads / sample
-cost-free
-could be supported by COST A postdocs + PhDs
…
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Data summary: FINRISK2002
Cohort
- 7231 adult stool samples (54% participation rate) collected in 2002
- 18+ year follow up (in 2020)
- comprehensive health info from Finnish health registers (doctor visits, 
diagnoses, medication purchases..) 

Omics and clinical measurements
- shallow shotgun metagenome (~1M reads/sample)
- 16S
- stool metabolome (NMR & MS)
- host genome & exome (subset of ~3000 samples)
- host & clinical parameters (BMI, Diet, BP, etc.)



FINRISK (N = 7211 from 2002)

Predicting overall mortality risk in Finnish adult population

You?



7

Taxonomic signature associated & specific causes of mortality
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DREAM Status & logistics

Simulated

training data:

model building

Confidential 

training data

(N~4000?):

parameter 

optimization

Confidential 

test data

(N~2000?):

final scoring

Docker 
container

Finnish IT Center for Science
(CSC / HPC)

- winner - 

Competing
teams 
locally

Submission
to DREAM

Rajesh Shigdel & 
STSMs

Ece Kartal &
Julio Saez-
Rodriguqez

Pande Erawijantari 
& Aki Havulinna



Remaining tasks on DREAM challenge

0. Get the STSMs
1. Finalize simulations
2. Finalize containers
3. Finalize the submission workflow
4. Finalize the challenge agreements & materials (wiki, website, flyers..)
5. Finalize the approval by data owners (THL & partners)
6. Launch the competition (summer 2022?)
7. Publish two reports on DREAM challenge

Notes
https://docs.google.com/presentation/d/1YC79LYEwiZvoPiYSrqfg8ijji2TIzTEUFH-8cruWNlM/edit?usp=sharing
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Support for other WGs

WG1 State-of-the-art evaluation and update

WG2 Benchmark data & DREAM Challenge

WG3 Optimisation and standardisation

WG4 Dissemination and training
- ML4microbiome training schools 2021&2022



open microbiome data science
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TreeSummarizedExperiment 
by Ruizhu @fiona Huang

Seamless conversion from phyloseq & other raw data types

Curated MetagenomicData of the Human Microbiome
http://bioconductor.org/packages/release/data/experiment/html/curatedMetagenomicData.html

MetaAnalyses

WG2+WG3 Brussels



Optimal container for microbiome data?

Multiple assays 
seamless interlinking

Hierarchical data 
supporting samples & features

Side information 
extended capabilities & data types

Optimized 
for speed & memory

Integrated 
with other applications & frameworks

Reduce overlapping efforts, improve interoperability, ensure sustainability. 



Complete workflows 

Figure: Poster F1000 / EuroBioC 2020
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Special thanks
Felix G.M. Ernst

Sudarshan A. Shetty
Tuomas Borman

Ruizhu Huang
Domenick J. Braccia 

Héctor Corrada Bravo
Leo Lahti



Figure source: Moreno-Indias et al. (2021) Statistical and Machine 
Learning Techniques in Human Microbiome Studies: Contemporary 
Challenges and Solutions. Frontiers in Microbiology 12:11. 

Forthcoming courses & events:

June 20-23, Oulu, Finland

July 11-15, Nijmegen, The Netherlands

August 8-12, Pune, India (online / hybrid?)

Sep 26-30, CSC, Finland (online)

Oct 5-7, Barcelona, Spain (ML4microbiome)

Nov, Turku, Finland?

microbiome.github.io

Online tutorial
(beta)

● Linking more tightly with ML4microbiome COST action?
● Gut Microbiome Atlas as a demonstration data set?



Next MC & WG meeting 
August 29-31, 2022 - Turku, Finland

Tentative program

Monday
- Arrival 
- Afternoon session
- Optional evening program

Tuesday
- MC meetings
- WG meetings
- Dinner

Wednesday
- Morning session
- Departure

→ Other needs?
→ Schedules?
→ Public seminar?

Travel?
- Fly to Helsinki
- Airport Bus/Train to hotel
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