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A WORD FROM THE COORDINATOR
Welcome to the 6th EFFORT Newsletter, providing you with upto-date information about our project. We are currently in the
analysis phase and are proud to announce the 1st published papers
as well as the many upcoming papers under preparation.
In this newsletter you can hear more about Work Package 3 on
‘Ecology and Transfer of Resistance Mechanisms’, the main topics
addressed here and the key outputs so far. In the video interview
with Marta Rozwandowicz from the Faculty of Veterinary Medicine
at Utrecht University you can hear about her work within Work
Package 3 and her published paper on IncK plasmids. Furthermore,
you will read in this newsletter the interview with Patrick Munk
from Technical University of Denmark. He will tell us about the
challenges he faced during the metagenomics work for EFFORT.
We hope you enjoy this read and we do encourage you to
get in touch with any questions or comments you may have about
what EFFORT is doing! Your comments and suggestions are
always welcome – please email them to effort-office@eurtd.com,
join our LinkedIn group or follow us on Twitter @EFFORT_AMR.
Enjoy your read!
Prof. Dr. Jaap Wagenaar.
EFFORT Project Coordinator

EFFORT PROJECT DISSEMINATION ACTIVITIES, NEWS & EVENTS
Since the start of the project, its members have produced a huge amount of data that we would like to
share with you. Please see the list of public deliverables at the following link.
All deliverables from Work Package 1 on ‘Integrated evidence base for the food chain’ have been
achieved, with recently uploaded ‘Database for Meta-Data’, ‘Antimicrobial Resistance in Indicator E.
Coli Quantified’, ‘Antibiotic Usage Data Collected’ and ‘Farm Characteristics Identified’. Also, some of
the deliverables on metagenomics were recently published such as ‘Metagenomic Sequence Data of
Antimicrobial Resistance Genes in DNA from Faeces. We would also like to highlight that the ‘EFFORT
Catalogue of Plasmids Associated with AMR in Europe’ can be found online now.
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Video Interview on Ecology and Transfer of Resistance Mechanisms
Ms Marta Rozwandowicz, Faculty of Veterinary Medicine, Utrecht University

The main theme in EFFORT Work Package 3 is ‘Ecology and Transfer of Resistance
Mechanisms’. Within this work package, PhD-student Marta Rozwandowicz is
working on ‘how do antimicrobial resistance genes spread and why are some
resistance genes so prevalent?’. An important factor in the transfer of resistance
genes is the presence of plasmids. A plasmid is an additional piece of DNA that
exists next to chromosomal DNA. Plasmids can carry many different genes that
may increase the chance of survival of bacteria, among which are resistance
genes. Recently, Marta published a paper on IncK plasmids in which she showed
that this type of plasmid is not just 1 type of plasmid, as was assumed until
now, but actually comprises 2 distinct types of plasmids. This is relevant for
understanding the complex epidemiology of plasmids. You can watch the video
here where Marta explains what she is working on.

SCIENTIFIC SESSION AT
3rd INTERNATIONAL CONFERENCE ON ANIMAL HEALTH SURVEILLANCE
Jorge Pinto Ferreira (SAFOSO AG, CH), on
behalf of the EFFORT consortium, presented
the objectives and preliminary results of the
WP7 modelling work (led by DTU, DK), on
May 4th, in Rotorua, New Zealand, during the
3rd International Conference on Animal Health
Surveillance (ICAHS).
The overall goal of this work is to develop
models that estimate the relative importance of
different food and animal transmission routes
for human exposure to antimicrobial resistance
(AMR) determinants in the overall population
and in those with occupational exposure. This
information can later be used by risk managers,
who can translate it into surveillance policies.
An initial framework was designed for the
purpose of collection of relevant information
from the literature. This information is to be
further used to develop a comparative exposure
assessment that will accommodate the EFFORT
qPCR data from meat sampling, to estimate the
human exposure to AMR by consumption of
different foods.
The metagenomic data collected at the farm
level (from pooled stool samples), has been used

in a classification machine learning model, for
now with the goal of differentiating poultry
and pig samples. The preliminary results
presented for the first time at ICAHS are
very promising, which triggered particular
interest among the audience, composed
mostly of academia and veterinary services
representatives. In the near future, the goal
is that this model will be able to predict the
animal source of resistance genes present in
a human resistome.
Stay tuned for the upcoming results!

Dr Jorge Pinto Ferreira at ICAHS, New Zealand

EFFORT (Ecology from Farm to Fork Of microbial drug Resistance and Transmission) is supported by the
European Commission under the Food, Agriculture and Fisheries, and Biotechnologies theme of the 7th Framework
Programme for Research and Technological Development (Grant Agreement no 613754).
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Metagenomics of Pig and Poultry Faeces
In the previous edition of the EFFORT Newsletter (edition 5, March 2017)
Prof. Hristo Daskalov filled us in about the challenges faced in Bulgaria.
Here, we talk to Mr Patrick Munk from the Technical University of Denmark
(DTU). Patrick is currently working on the metagenomic analyisis. The
metagenomic analysis will provide a complete quantitative determination
of all known antimicrobial resistance genes present in the fecal samples
which were collected at the EFFORT farms. Read below what he has to say.
Mr Patrick Munk, DTU

Challenges Faced

All the pig and poultry fecal samples have been received at DTU. I was negotiating terms
and prices with several sequencing core facilities before we settled on USA-based Oklahoma
Medical Research Foundation. We realised that low DNA yield from poultry Faeces necessitated
different DNA preparation protocols for pig and poultry. Trying to ensure that we generated
the best possible, comparable data has not been an easy task.
After all the DNA was sequenced and used to quantify antimicrobial resistance (AMR) genes
by Intomics, it was readily available at their web portal. We realised however, that multiple
issues needed solutions before we could proceed with analysis. In February 2017, we had a
two-day EFFORT metagenomic meeting with EFFORT partners, trying to solve these issues.
We identified a few samples that were very atypical for their supposed host animal and found
they had indeed been mis-labeled! We also
developed a solution for DNA fragments
What is Metagenomics?
wrongfully assigned to similar genes and
Metagenomics is the study of genetic material
found a way to minimise systematic bias
recovered directly from environmental
between the pig and poultry samples.
samples while earlier genomics rely upon
Finally, we agreed on a standardisation
cultivated clonal cultures. Metagenomics
method that would allow for both
allows microbial ecology to be investigated at
comparisons within and between samples.
a much greater scale and detail than before.

Data Analysis

Armed with updated and cleaned data, I started the analysis and tried several techniques; both
for characterising, visualising and testing associations in the dataset. Especially identifying
the appropriate ways to calculate dissimilarity between samples’ resistomes and subsequently
cluster them, took many refining attempts. Multivariate data analysis and random effects
regression models was certainly also something I had to brush up on!

Results

We found pig and poultry resistomes were very dissimilar. Pigs had higher AMR levels, while
poultry had much more diverse resistomes, both within and between countries. Some
countries had large differences between farms. We hypothesised that more trade and trade
partners would influence a country’s heterogeneity, but found no evidence of that. For both
animal species, country was a significant predictor of resistome composition and the countrylevel veterinary Antimicrobial usage was associated with farms’ AMR levels. Some AMR genes
were present throughout a host animal across countries (‘core resistome’), while others were
associated with certain countries. Newly identified, troublesome genes such as optrA and mcr1 were unfortunately found in a subset of countries. We have drafted a manuscript detailing
the pig and poultry AMR data which is currently under review by EFFORT partners.
Despite all the challenges, it has been a lot of fun for me to work on this project, developing
a wide set of skills, including haggling, diplomacy, searching for luggage, bioinformatics,
statistics, data visualisation and writing! I am looking forward to continue working with all my
excellent colleagues in EFFORT.
EFFORT (Ecology from Farm to Fork Of microbial drug Resistance and Transmission) is supported by the
European Commission under the Food, Agriculture and Fisheries, and Biotechnologies theme of the 7th Framework
Programme for Research and Technological Development (Grant Agreement no 613754).
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