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WG4 Objectives

Disseminate the results of the COST Action in

- peer-reviewed journals

- on the web-portal

- at international conferences

- on social networks (LinkedIn and Twitter)

- through end-user workshops & training schools in microbiome-related ML methodologies
recommended by Action members

Tasks
T4.1: Disseminate evaluation, optimisation and standardisation progress
T4.2: Organise training courses (e.g. Summer Schools) and workshops
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Presentations
Meetings & Workshops

Training

ML4MICROBIOME
ACTION OVERVIEW = rec==

VNS Tools
READ MORE

Dissemination Grants

COST Action CA18131
Statistical and machine learning techniques in human microbiome studies

READ MORE

ML4Microbiome website



https://www.ml4microbiome.eu/activities-and-events/ml4microbiome-symposium-grand-challenges-of-data-intensive-science-in-microbiome-metagenome-data-analysis-and-training-14-oct-2021/
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Activities:
A4.1: dissemination - COST progress and outcomes shared within and outside the Action at the Web-portal

v Publications - ML4 Microbiome (12 and many others in progress including one perspective article)

v Presentations - ML4 Microbiome (International Conferences — more than 15)
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CONTACT INFORMATION « Pfell J, Siptrot tFT, Moskalenk teem M, Nachy Classification of CONTACT INFORMATION Presentations at External Conferences
Microbiome Data from Type 2 Diabetes Mellitus Individuals with Deep Learning Image Recognition. Big Dat i B S oA >
Address tiv 1 1. https:/fdoi org/10.3390/bdcc 7010051
: Address
Microbiome and Machine Learning | Frontiers Research Topic (frantiersin.org) 2021
: « GOBLET & EMBnet AGM 2021, 11-15 October 2021
Microbieme and Machine Learning Research Topic . 3 . .
: i ke % ! “Grand Challenges of Data-Intensive Science in microbiome & metagenome data
https./idolorg/ 10,3389/ mich. 2022 964921 5 ol
analysis and training", 1
Understanding the Role of the Microbiome in Cancer Diagnostics and Therapeutics by Creating and Utilizing ML Oral Presentations by:
Models. Sci 1 i https.idoi.org/10.3370/app 12094094
y "y Could Ariificial f oy Domenica D'Elia - The ML4Microbiome COST Action: aims & state-of-the-art report
Intelligence/Machine Learning and Inclusion of Diet-Gut Microbiome Interactions Improve Disease Risk LeoLahti - Open data science in microbiome research
Prediction? Case Study: Coronary Artery Disease. Frov Micr rv. 13, doi: 10, 3389/ fmich. 2022627892

I 27) Report of the ML4Microbiome workshop 2021 - Statistical Enrique Carrillo - Machine Learning & Microbiome for Precision Nutrition
and Machine Learning Techniques for Microbiome Data Analysis Isabel Moreno - ML4microbiome for the advance of precision medicine: what Biomedicine expects from us
hitps:/idoi.org/10,14806/e],27.0,1012

Eleni Papakonstantinou - Microbiome analysis in precision agriculture

ic analysis of gut microbi eals the role of bacterial folate and

homocysteine metabolism in Parkinson's disease 2021 Mar 2

1001014/ celrep.2021.108807. P "Statistical and Machine Learning Techniques for Microbiome Data Analysis®


https://www.ml4microbiome.eu/research-updates/publications-outputs/
https://www.ml4microbiome.eu/activities-and-events/presentations/
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EDITORIAL
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Microbiome and Machine Learning | Frontiers Research Topic (frontiersin.orq)

Topic Editors:
Isabel Moreno Indias, Marcus Claesson, Aldert Zomer, David Gomez-
Cabrero

Microbiome and Machine Learning |
Frontiers Research Topic
(frontiersin.org) - Impact



https://www.frontiersin.org/research-topics/14216/microbiome-and-machine-learning#impact
https://www.frontiersin.org/research-topics/14216/microbiome-and-machine-learning#articles
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? frontiers Aboutus v All journals All articles

Frontiers in Microbiology Sections v Articles Research Topics Editorial Board About journal ~

# > Frontiersin Microbiology > Evolutionary and Genomic Micr_ > Research Topics > Microbiome and Machine Learni

Microbiome and Machine Learning, Volume |

Participate in this topic -

Overview Articles  Authors Impact

About this Research Topic

Share ®

Abstract Submission Deadline 30 June 2023

Manuscript Submission Deadline 31 October 2023 Guidelines > Participating Journals

Manuscripts can be submitted to this
Research Topic via the following journals

Due to the success of Microbiome and Machine Learning. which collected research results and perspectives of researchers
working in the field of machine learning (ML) applied te the analysis of microbiome data. we are launching the second Frontiers in
volume to collate any new findings in the field to further our understanding and encourage the participation of experts

Microbiology
orldwide in the discussion = = :
werawiee ! |Feusst Evolutionary and Genomic Microbiology
The success of ML algorithms in the field i1s substantially due to their capacity to process high-dimensional data and deal with Systems Microtealagy
uncertainty and noise. However, to maximize the combinatory potential of these emerging fields (microbiome and ML), o
researchers have to deal with some aspects that are complex and inherently related to microbiome data. Micrebiome data Frontiers in
are convoluted, noisy and highly variable, and nen-standard analytical methodologies are required to unlock their clinical Genetics

Topic Editors:
Domenica D’Elia, Isabel Moreno Indias, Marcus Claesson, Aldert Zomer, Erik
Bongcam-Rudloff, Randi Jacobsen Bertelsen

- wif in F

Microbiome and Machine Learning
| Frontiers Research Topic
(frontiersin.org) — Volume 1l (2023)

The collection will include:
- Original Research

- Methods

- Reviews

- Technology and Code
- Perspective

Describing machine learning novel
tools or approaches for analysing
and classifying microbiome data,
improving the interpretability of ML
application results, or employing
Explainable Al


https://www.frontiersin.org/research-topics/56035/microbiome-and-machine-learning-volume-ii
https://www.frontiersin.org/research-topics/14216/microbiome-and-machine-learning#articles

The table below displays the general rationale of Frontiers' fee policy. Journal-specific APCs are listed on each journal's page.

which also contains journal-specific article types. Please note that APCs are subject to pericdic revision.

Fees

Category Description

1 Journals in fields that have lower research budgets
2 Journals in fields that support open access
- Mature and impactful journals that are well-

established and in fields that support open access

Sustainable and impactful journals in fields that
sUpport Open access

Article
type A

$1.260

52,080

52720

$3.225

Article
type B

5765

5955

51,260

52,020

Article
type C

5490

$490

5490

5490

Article
type D

Table 1: frontiers' APCs are structured in four categories. depending on the journal's maturity and the level of research

funding and/or open access funding available in various research communities. They also support article types with lower

prices or articles that are free of charge. Frontiers' APCs are charged in USS.

For example, for Original Research articles (article type A). Frontiers' APCs range from US$ 3,225 in our most mature journals

with well-established open access (OA) support, to US$ 1,260 in newly launched journals and/or fields that have lower

research budgets available and/or where OA is not yet well-supported (e.g. humanities and social sciences fields) This means
that mature journals in well-funded fields have higher APCs and partially subsidize journals with lower APCs that are younger
or cover communities with less funding. This allows all research communities to benefit from open access.

Fee discounts

Our fee support program ensures that all
articles that pass peer review can benefit
from open access — regardless of the
author's field or funding situation.

Authors and institutions with insufficient
funding will be eligible for discounts to their
APC. This includes authors in countries
classified by the World Bank as low and
low-middle income economies.

To apply for fee support, please complete
our fee support application form.

Your request for a fee support will in no way
influence whether your submission is
accepted or rejected for publication.

ML4Microbiome deadline for article
submission:

15-20 June 2023


https://datahelpdesk.worldbank.org/knowledgebase/articles/906519
https://frontiersin.qualtrics.com/jfe/form/SV_9YqUCmY73k4Gm0u

ML4Microbiome
Bmifmicrobiomedtd + 97 subscribers
COST Action CATE A1 - Satistical and machine lsaming techniques in human microbome studies.

(o) alamants of ML4Microbiome - Training in microbiome analvsis / Leo Lahti
microblome data scancn Y P p—

GOBLET & BEMBnet AGM 2027 # Day 2 Lea Laht: MLAMI crobiome - Training in microbiome anatysis 12 October 20309570 CEET _

& EMbne
" msghods

Data
l E Trining in Microbiome Anaiytics | Training in Microbiome Analysis | Bementsiof Microbiome Data. 7 moments

Welcome, Brief Description of ML4Microbiome & Introduction to the Workshop -

Domenica D'Elia
150 views = 1 year ago

Y o @ I HOEE

MLgpdoabiome Workshap

warnieg Teg hnasieg @  MLAMScrobiome
fewr Micrebiome Data Aralpss

MLAMScrobiome Workshop 2027 75 October 2027 12:00 CEST htpswavemidmicobiome s/

15 rroder HI24. F2eK- DR CEST

v YouTube Playlists: 97 subscribers A i 3

COST Action ML4Microbiome - an opportunity for collaboration on training:

Domenica D'Elia
18 views « Zy=ars ago

W coam

(560) ML4Microbiome Workshop 2021 — YouTube

(560) ML4Microbiome Symposium 2021 — YouTube

Statistical analysis of the microbiome data with R - Eliana Ibrahimi
1.9 views « 1 year ago

v Accessible also from the Action website T JBocondtor o wasesee
MQ MLAMEcrobiome Workshop 2021 - 15 October 2021

Training Material - ML4 Microbiome e e e

Overview of the microbiome data - llze Elbere
Design = lengitudinal T0Gvimws » 1 year 2o

o @ MLEMcrobinms

AL g MLANScrobiome Workshop 20271 15 Ociober 2037 12:15 CEST hisps wwvwomldmicrobiome sw
- 18
T . [ Cusioe | The Microbiome | Wit isthe sim? | Study design | Desian - case/conrel | Thegeriect. 22 moments

et st . Ee——.



https://www.youtube.com/playlist?list=PL2aQNGWO1UUUmK7GJBK29yZr8Hnq6xFSD
https://www.youtube.com/playlist?list=PL2aQNGWO1UUWMG7UWAINmNP2Yf4Zv9028
https://www.ml4microbiome.eu/training-material-2/
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Communication

v Linkedln ML4Microbiome Channel: 216 Followers

- Visitor highlights June 2022-23: 357
- Page views: 139

. - ML4Microbi » COST
- Unique visitors:32 s

113 Tweets

8 MICROBIOME :

o Edit profile
[ &

v Twitter ML4Microbiome Channel:

ML4Microbiome COST

@mldmicrobiome

Statistical and machine learning techniques in human microbiome studies
#ML4Microbiome | COSTAction CA18131 from @COSTprogramme

546 Following; 366 Followers

) ml4amicrobiome.eu [ Joined December 2019

546 Following 366 Followers

&

ML4Microbiome COST Action

COST Action CA18131: Statistical and machine learning technigues in human microbiome studies

»

See 1 employes on Linkedin
[ Following ‘_i : Mare |

Home About Posts Jobs People

Videos Articles Documents Ads

m Images d
@ Sort by Top =
@ MLAMicrobiome COST Action

Thank you for participating Pierfrancesco!

MLAMicrobiome COST
Action
216 followers
Pierfrancesco Movielli - Znd

+ Follow

ary glad to share this experience. | have just finished the MLANRcrobiome Training
school organizad by MLAMicrobiome COST Action at Utrecht University

‘ - &Y Like (=) Comment I?J Repost <#f Send

B the first to comment on this



https://www.linkedin.com/company/ml4microbiome/?viewAsMember=true
https://twitter.com/ml4microbiome
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Internal Communication & Document Sharing

v Slack Channel; 160 members

v GoogleDrive

v Gmail and COST mailing service

L Drive
+ New

B My Drive

[ Computers
Shared with me
Recent
Starred

Spam

Bin

DEexolk

Storage

138,05 GB of 200 GB

Get more storage

Q,  Search in Drive

X

File

Name

B4 @B 2 BB OO

Tselected & & B @© =

type - People ~ Last modified ~

- 25-10-201

4th MCEWGs meeting -29/31-08-2022

Sth MCEWGS Me

Bth MCEWGS Meeting & Conference Cork - 7-9 June ..

Frontiers in Microbiclogy - Second Volume

MC & WG meetings - 2019-2020

Pictures

Symposium - 14 October 2021 - Virtual

Tempd

Training Schools

g - 90-11 March 2023 - Budapest ..

Owner

@
e
@

=L
Last modified «
20 Sept 2022 me

20 Sept 2022 me

8 Mar 2023 me

1337 me

31 Mar 2023 me

29 May 2023 me

19 May 2022 me

Fila size

o wps-meting-10-11-surch._

Tharsday, Samsry 13th

Fricey, Jansary 132

Moy Jarusary 23
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A4.2: Design, organisation and implementation of regular training courses and workshops

Milestones:
M4.1: Initial workshop (Y1Q4), training courses (Y2Q3/Y3Q3) and YouTube tutorials (Y4Q3)

Achievements:

v Training Schools (2019; 2021; 2022; 2023) — Programme and training material available on the Action website, YouTube
and GoogleDrive ML4Microbime accounts

(Activities and Events - ML4 Microbiome)

v Workshops (Auqust 2022, Turku — May 2022, Tirana — October 2021, Bari, virtual)

v Symposium (October 2021, Bari, virtual)

Major Deliverables:

D4.1-3: Reports on the workshops & training courses of best practices in ML/Stats for microbiome studies
D4.4:. Educational material shared: tutorials on paper and video (including a YouTube channel)


https://www.ml4microbiome.eu/activities-and-events/
https://www.ml4microbiome.eu/activities-and-events/ml4microbiome-workshop-29-august-2022/
https://www.ml4microbiome.eu/meetings/workshop-advances-in-the-analysis-of-human-microbiome-and-transcriptomics-data-24-may-2022/
https://www.ml4microbiome.eu/activities-and-events/ml4microbiome-workshop-on-statistical-and-machine-learning-techniques-for-microbiome-data-analysis/
https://www.ml4microbiome.eu/activities-and-events/ml4microbiome-symposium-grand-challenges-of-data-intensive-science-in-microbiome-metagenome-data-analysis-and-training-14-oct-2021/

@ \ MICROBIOME
[ <&

WG4 Report: March-June 2023

Periodic virtual meetings (every 2-3 weeks)

Website, LinkedIn and Twitter accounts - timely updated

Frontiers in Microbiology: The Second Volume launched
ML4Microbiome workshop in BITS 2023 (21-06-2023)

Perspective paper drafting ongoing....to be continued and hopefully

concluded on June 9" in Cork (WG4 writing meeting)
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Welcome to BITS 2023
1gth Annual Meeting of the Bioinformatics Italian Society BITS 2023
June 21-23. 2023. Bari, Italy BARI June 21-23

The Bicinformatics Italian Society is glad to invite you to its 1gth Annual Conference

The conference highlights keynote talks by excellent scientists in bioinformatics and its
applications. presentations of state-of-the-art research in computational biclogy. and
poster sessions on the latest research progress

The
Exc

3 edition will be held in Bari 21-23 June. The event will take place at the Hotel
sr Barl, Via Giulio Petroni. 15, 70124 Bari (IT).

BITS Meeting 2023 .:. BITS Bioinformatics Italian Society

' ioinformatics |talian Society

e G

BITS 2023 P
BARI June 21-23 /
~
e
Workshop
Advanced machine-learning approaches for the analysis of microbiome data BITS 2023
Workshop

BARI June 21-23

The analysis of the human microbiome has recently attracted the attention of several
research communities. due to its potential diagnostics. prognostics. and therapeutics role
for several diseases. including diabetes, liver cirrhosis. some types of cancer (e.g.
colorectal cancer) as well as for disorders like the autism spectrum disorder. The adoption
of statistical and Machine Learning approaches appears very promising to elucidate
existing {or identify novel) relationships between microbiome conditions and diseases or
to build descriptive and predictive models that can be adopted to improve existing
therapeutic procedures. The workshop "Advanced machine learning approaches for the WELCOME TO BITS 2023
analysis of microbiome data” will focus on advanced machine learning approaches and
their (potential or actual) application to microbiome data. including semi-supervised
learning methods, multi-view learning methods, and transfer learning approaches. WORKSHOR

CALLS

Workshop Chairs

= Michelangelo Ceci. University of Bari, ltaly
« Giarwito Pio, University of Bari, ltaly
= Domenica D'Elia, CNR-Institute for biomedical Technologies, Bari, Italy

BITS Meeting 2023: Workshop

Programme - 21 June 2023

[09:40-10:00] Welcome and workshop introduction (Michelangelo Ceci, Domenica D’Elia)
[10:00-10:40] Silvio Tosatto, DOME: recommendations for supervised machine learning validation in
biology

[10:40-11:10] Coffee break

[11:10-11:40] Andrea Simeon, Multi-class boosting with adversarial multi-arm bandits on incomplete
microbiome views

[11:40-12:00] Adriano Zaghi, Machine learning models for the detection of antimicrobial resistance
using

synthetic data

[12:00-12:20] Meritxell Pujolassos, codadmicrobiome: compositional data analysis for microbiome
crosssectional and longitu

[11:50-12:10] Donato Romano, Explainable Artificial Intelligence (XAl) for Microbiome Data Analysis in
Autistic Spectrum Disorder


https://bioinformatics.it/bits2023/1630/welcome-to-bits-2023
https://bioinformatics.it/bits2023/1633/workshop
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Perspective paper: PAPER-DRAFT-revised-DD-05-04-2023 - Google Docs

Frontiers in Microbiology, second volume edition:

PERSPECTIVE Paper

Perspective articles present a viewpoint on a specific area of investigation.
They should provide the following:

1) Discuss current advances and future directions

2) Clear presentation of the authors’ perspective

3) Accurate presentation and citations of other authors’ work

4) May include original data as well as personal insights and opinions

Perspective articles are peer-reviewed, have abstract length 250 words, a maximum word count of 3,000 and may contain no more than 2
Figures/Tables.

Authors are required to pay a fee (B-type article) to publish a Perspective article.

Perspective articles should have the following format:
1) Abstract

2) Introduction

3) Subsections relevant for the subject

4) Discussion


https://docs.google.com/document/d/1qmVqkdsZCMNBAjyyVuYQx5yr2RpUG6I0RH7cKQAKTPg/edit

MICROBIOME

Perspective paper: PAPER-DRAFT-revised-DD-05-04-2023 - Google Docs

Titles proposed:
. Bridging the gap between microbiome data and machine learning: Insights from the ML4Microbiome COST Action
. Bridging the Microbiome-Machine Learning Divide: Insights from the ML4Microbiome COST Action
. Facing the challenges encountered by Machine Learning methods on microbiome data: Insights from the ML4Microbiome Cost Action
. On the challenges encountered by Machine Learning methods on microbiome data: Insights from the ML4Microbiome Cost Action
. Challenges encountered by Machine Learning methods on microbiome data: Insights from the ML4Microbiome Cost Action
. Machine Learning and microbiome data: Insights to face the challenges from the ML4Microbiome Cost Action
. Machine Learning Meets Microbiome: Unpacking the ML4Microbiome COST Action
. The Intersection of Microbiome and Machine Learning: Key Takeaways from the ML4Microbiome COST Action
. Uniting Microbiome Data and Machine Learning: Lessons Learned from the ML4Microbiome COST Action
10. Insights from the ML4Microbiome COST Action: Navigating the Convergence of Microbiome and Machine Learning
11. The ML4Microbiome COST Action: A Bridge between Microbiome Data and Machine Learning

OO ~NOOOT~WN PR

Abstract

The rapid development of machine learning (ML) techniques has opened up the data-dense field of microbiome research for novel therapeutic,
diagnostic, and prognostic applications targeting a wide range of disorders, which could substantially improve healthcare practices. However, several
challenges must be addressed to fully exploit the benefits of ML in this field. In particular, there is a need to establish "gold standard" protocols for
conducting ML analysis experiments and improve interactions between microbiome researchers and ML experts. The Statistical and Machine Learning
Techniques in Human Microbiome Studies (ML4Microbiome) COST Action is a European network established in 2019 to promote collaboration
between discovery-oriented microbiome researchers and data-driven ML experts, aiming to optimise and standardising ML approaches to the analysis
of microbiome datasets. This perspective paper presents the key achievements of ML4Microbiome in optimising, standardising and disseminating the
use of ML on human microbiome datasets. These achievements include identifying predictive and discriminatory ‘omics' features, improving
repeatability and comparability, developing automation procedures, and defining priority areas for the novel development of ML/statistics methods
targeting the microbiome. The insights gained from ML4Microbiome will help to maximize the potential of ML in microbiome research and pave the
way for new and improved healthcare practices.


https://docs.google.com/document/d/1qmVqkdsZCMNBAjyyVuYQx5yr2RpUG6I0RH7cKQAKTPg/edit

MICROBIOME

Perspective paper: PAPER-DRAFT-revised-DD-05-04-2023 - Google Docs

Presently completed:

1. Abstract

2. Introduction

3. Subsection: The ML4Microbiome Action Plan and Challenges

Discussion

The discussion should be articulated as follow:

1. Key findings in clear and concise language

2. Place our results within the context of previous studies
3. Discuss potential future research

4. “take-away” statements for the readers

Presently:

The current state of ML applications for microbiome data analysis (WG1)

Benchmark datasets and online repositories

Data preprocessing, transformation and normalization: challenges and solutions (still incomplete)

Dissemination, communication and training (not sure it is the case of inclusion unless of training)

Define priority areas for the novel development of ML/stats applications targeting the microbiome (still incomplete)
New emerging areas: Ethical considerations (contributor Ramona Suharoschi)

Intellectual property (IP) rights (contributor Ramona Suharoschi)

Explainable Al (contributors Ciprian-Octavian, Marcus Frome, Alina, Elena-Simona)

©ONOOORWDNE


https://docs.google.com/document/d/1qmVqkdsZCMNBAjyyVuYQx5yr2RpUG6I0RH7cKQAKTPg/edit
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Dissemination & Communication Rules

« Publications — any article where at least two members are involved can be published
with acknowledgements to ML4Microbiome, and communication has to be done to

WG4 (Rules at: Visual identity — COST)

* Production of reports and their publication, hopefully in journals or web repositories
that provide a DOI


https://www.cost.eu/about/visual-identity/
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THANK YOU SO MUCH

for your attention!

Question?
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