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Outline

e EURL-AR presentation and tasks

e EU activities

e Ring trials for E. coli in EURL-AR network

e Overview NGS activities at Research group
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The EURL AR is hosted at DTU Food;
Research Group of Genomic Epidemiology

e 37 employees in total excluding student helpers

e 4 scientists, 2 lab technicians and 1 IT programmer are directly
involved in the EURL AR

e The primary task of the Research Group is to conduct targeted
research in order to predict and prevent infectious diseases
among people and support the global detection and control with
a particular focus on antibiotic resistance and foodborne
diseases
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The tasks of the EURL-AR

1. Scientific advice and support to the Commission

2. Co-ordination of National Reference Laboratories and
provision of technical support

Ring trials, comparative testing and quality assurance
Confirmatory testing

Evaluation and development of analytic methods
Missions
E-learning
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Scientific advice and support to the
Commission and others

~.efsam

European Food Safety Authorty World Health

L o
Organization
e O(S ( EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH
e, EUROPEAN CENTRE FOR
I 5

N
WHO Collaborating Centre
(m, Atimicrolial Resintinet in

Feodlorme DAZngu«;
www.antimicrobialresistance.dk/who

EURL VTEC 11/11/2016



http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJj354Wzg8kCFUWmcgod-9AKtw&url=http://www.ema.europa.eu/ema/index.jsp?curl%3Dpages/about_us/general/general_content_000221.jsp&psig=AFQjCNERLapLd5zQ8MutAEKYN5ducObiOQ&ust=1447160461100688
https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLyft8ezg8kCFaGqcgodQGUFCg&url=https://en.wikipedia.org/wiki/European_Centre_for_Disease_Prevention_and_Control&psig=AFQjCNGlWMOYMMLPenD0Yc1B8BTw1ixemg&ust=1447160616443648
http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAUQjRxqFQoTCPa1kfKzg8kCFUhzcgodH_cFIA&url=http://ec.europa.eu/education/policy/vocational-policy/doc/brugescom_en.pdf&bvm=bv.106923889,d.bGQ&psig=AFQjCNGYaYWLZGcbXKxqgBOJ0yALjfAyIA&ust=1447160707034605
https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOSiiJWzg8kCFWIQcgodV5sDPg&url=https://twitter.com/who&psig=AFQjCNF0Z2C_ZuwKTCpCFTV7hr2Y9Yi0HA&ust=1447160512234882
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The Tasks of the EURL-AR

Co-ordination of National Reference
Laboratories and provision of technical
support
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Creation of the network of NRL's
« The address list

Workshops
« One annual workshop next April 2017

Training courses aimed at the specific methods to apply in the
monitoring ( 2016 was training on on selective isolation of presumptive
ESBL-, AmpC or carbapenemase producing E. coli for specific NRL's

Site visits
Dissemination of knowledge and information
« Home page: www.eurl-ar.eu
* Newsletters
« E-learning course
Collection of information on activities at the NRL's
« Questionnaires

EURL VTEC 11/11/2016
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Work of EURL-AR and the monitoring

according to EU 652/2013

7

e Participation in the EFSA Workgroups

e Scientific advice to the EU Commission and participation on
the Preparation and discussion of the contents and methods
used in the regulation

e Facilitating training
e Facilitating ring trials
e Development of methods and confirmatory testing

Thus, the activities aim at implementing, from an analytical
point of view, the provisions of monitoring of antimicrobial
resistance set down the EU regulation 652/2013

DTU Food, Technical University of Denmark EURL VTEC 11/11/2016




Ring trials (EQAS), comparative testing and
quality assurance (only EURL, not including

WHO and GMI trials)
e Trial 1 (June)
— Escherichia coli
— Enterococci (incl ID)
— Staphylococci incl. MRSA

e Trial 2 (October)
— Salmonella
— Campylobacter (incl ID)

— Genotypic characterization also including detection of ESBL,
carbapenem, and AmpC genes

e Trial 3 (October, separately)

— Matrix EQAS- qualitative detection of ESBL , AmpC or carbapenemase
producing E. coli from a matrix of caecal and meat samples. The
EQAS in 2016 had focus on chicken samples whereas 2017 will be on
pig / pork and cattle / beef samples.
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Objectives of the EQAS
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e To have laboratories evaluate their performance of antimicrobial

susceptibility testing (AST)

e To assess the quality of AST in European reference laboratories

e To improve the quality of monitoring data to EFSA

e To identify challenges within the area of AST

./

All Saimoneila =nd E. coli isolates

l

l

Testing with the first panel of antimicrobials

l

|

Saimonella and E. caif isolates resistant w any: cafotaxime,

ceftazidime, meropenem

l

- Testing with the second panel of antimicrabials:

cefoxitin, cefepime and meropenem.

fotaxime

- Synergy festing with clavalanic acid for
ceftazidime, cefotaxi

Re-send for
testing

1

l l

Gmmm || EET || e
L] - clavulanate
e To evaluate the effect of training courses e || e || | mmzo)| e
cefoxitin cefoxitin meropenem combinations
Rz:::: jIm— sucepble o
cefepime
SENSITITRE CUSTOM PLATE FORMAT l l l
EUVSEC2 Date: 30.0ct13 Presumptive Presumptive nt
3 4 5 s T [} s 10 1 12 m' ;’:ﬂ“&; phenotype
FOX FOX FOX FOX FOX FOX FOT FOT FOT TRM
2 4 8 16 32 64 0.25 05 1 128 L L L
ETP ETP ETP ETP ETP ETP FOT FOT FOT TRM
008 | 012 | 025 | o5 1 2 2 4 8 64 senetic Characterisation
Ml M M MI M M FOT FOT FOT TRM
05 1 2 4 2 16 16 32 654 32
MERO | MERO | MERC | MERO | MERO | MERQ | MERO | MERO TRM TRM
012 0.25 05 1 2 4 8 16 2 16
TAZ TAZ TAZ TAZ TAZ TAZ TAZ TAZ TRM TRM
1 2 4 8 16 32 64 128 1 8
FEP FEP FEP FEP FEP FEP FEP FEP TRM TRM
025 05 1 2 4 8 16 32 0.5 4
FIC FIC FIC FIC FIC FiC FIC FIiC FIC POS
0.25/4 0.54 14 24 414 84 1674 3214 6474 CON
TIC TIC Tic TIC TIC TiC TIC TiC Tic POS
0.5/4 14 24 4/4 8/4 16M4 324 64/4 128/4 CON
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Protocols and relevant documents

DTU Food, Technical Universi

| Grusoos

EL REFERENCE LABORATORY - ANTIMICROSIAL RESISTANCE
EQAS

On= of the taaks. B3 the EU Atenance Laborstony for Antimicronisl Rasisiance i b
ogeanise and conduct an Extemal Gually Assurance Eysiem [EQAS) on
suscaptiblly msting of Samonals Camgyictacer £ oo, emeroocod snd
siaphylococd.

Ajsn, Since 2095, a0 EEAE ks conductsd i copass e proficiency Mistss e
seledve Isclation and AST of £ cod solaies from sampies of effer meat or caecal
conem

The main abjsotive of his ERAE ks o support lsbormiones 1o essess and T
necessary improwe the quallly of susceptility tesing of pathogens originating from
iand animal scurces. Furthermore, b end

food amnesy Improve the ity of
suneflance s~d antiicrobial susospticd Ry dats reporded by different iaborainres bo
EFaA

arus especis of the proficency test scheme may from Sme {0 Hme be
subconiracted. Wdhen suncontrecting oczurs E is placed with B competent
suBConTaCtnr and the Nasonal Food Insthsts s nespansinie o he schsme
participants for the subcontradior's work.

Raports. o ineady condudsd ELRL-AR EQAS'S Bre avallabie for goaniosd
sismwhere on this webshe:

ERAE Repors »

The EURL-AR EQAS on Saimonalls, Cawaoyfobacter and he ooticnsl QAR
o genotyplo charagierizaion are cescrized In e protocol and oFer nelevant
mat=rinl mvaliabiz beiow.

Profncoiz and hestforms for the ELRL-AR EQAS on AST for E ool &

and ciegityioonosd are avelinbis below.

The= net ELIRL-AR EQAE'S i be run i on s=ieche Bolabion and AST of E. col!
Isoiates from sampies of effer meat of caecal content. Matrices, comaining bacierial
==t srains il be shipped o e parficipants in Movermber 2045,

Profoool et
Protocol for AET of E. cofl, enteracocd and staphylococch EQAS 2015
[POF documert, 150 KE|

Protocol for Sakmonetn and Campyicbacts:
[POF documer?, 130 KE|

Protocol for
mairie B
[POF documert, 130 KE|

giation of E. ooll from mest snd (ascal samples

Prodoool (fest forme]
_j Test forms for AST of E cofl, entzrococd and staphylococs

(\icrd document, 400 &E)

C Tt formns for lation of E. coll from mest and caecs
L sampes (mair ERAS) 25
— (\Wicrd document, 520 KE)

Irstructione for Cpaning and Raviing Lyophilicad Cutures

natrucions for Operning and ving Lyophilized Cultures
[POF documert, 20 KE)

Suboutura snd Maintenanca of Gualtly Hrains
Eubcuiturs and Maintenance of Guallty Smains
[POF document, 370 KE|
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The Database

e Results and comments * k%

- * *
submitted through a o
web-based data entry
program, using individual

Salm. strains CRL S-4.1 - CRL S-4.8

* * ag;islar:;:e

Verify User and Strain before filling in the form

User: Strain:
I O g I n Read value Interpretation code
Ampicillin AMP 2 AMP Sw Read value should be Zonediameter. MIC or
. Rosco values according to the used method as
EelaameCrl 32 o R Y stated on the first input page. Please put in
Ceftazidime, CAZ 64 CAZ R » numbers only without units. You may use one of
the operatars <= or = before the number. If
= d = = d I I = S, Bl ¥ 2L R ¥ decimals are needed use period as decimal
[ ] I n IVI u a eva u a tl O n Chloramphenicol, CHL 32 CHL R » selparatt_nr |_|f\mtr :alxlamtplz E :; hﬁt ."E.'é] :Jf:HTgl_s \tnput is
Cinroflaxacin CIE 012 P S - not routinely evaluated but should be filed into
. P . provide the background for the chosen interpretation
re p O rts — n Ot I n Sta n tI y Gentamicin, GEN 16 GEN S v codes in the next column
Malidixic acid, NAL 32 MNAL R >
- - e acf Interpretation code should be R (resistent) or
d u e to a CC red I ta t I O n Streptomycin, STR »256 STR R = S (sensitive). If you have not used an antibiotic
Sulfamethoxazole, SMX [<B SMX s~ pleacafieasiihajiiai ey
Tetracycline, TET 32 TET R [+
Trimethoprim. TMP 2 T™P S~

All strains resistant against cefotaxime (CTX). ceftazidime (CAZ) or ceftiofur (XML) are relevant to include
for confirmatory tests for ESBL production.

e Summary reports of the

MIC, value or ratio Disks, zone diam. or increase

The Confi tory tests for ESBL (CTX, CAZ)
CTXCL : CTX mic ratio + | Incr. in zone diam 3 & Lonfirmatory tests for (CTX.

performance of the
network (for
administrators)

11 DTU Food, Technical University of Denmark

CAZ/CL : CAZ mic ratio | Incr.in zone diam
[ Confirmed ESBL

Zone diameter

Cefoxitin, FOX mic value b
[ confirmed AmpC

include as well tests for AmpC detection (FOX) and
*| Metallo beta lactamase (IMI). Some of them consist
of a susceptibility test with a pure antibiotic, and a
test with the same antibiotic combined with
clavulanic acid or EDTA. If there is a 3 dilution
steps difference in at least one of the 2 cases (mic
ratio == 8, E-test 3 dilution steps) or an increase in

o o
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The tasks of the EURL-AR
Confirmatory testing and quality assurance

Confirmatory testing
— Confirmation of results and characterization of monitoring
isolates with WGS

Evaluation and development of analytic methods
— Establishing reference strain collections for relevant
research and requests
- Methods for detection of relevant resistances- very focused
on the needs in monitoring.
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Evaluation and development of
analytic methods

e Reference strain collection

— Available for NRL’s on request incl. most relevant ATCC reference strains
(original stock)

- In 2016, to provide a set of new internal reference strains more resistant
than the E. coli ATCC 25922 allowing for a better quality assessment of
the EUVSEC and EUVSEC2 but also EUVENC and EUCAMP2 MIC plates

e Interpretative criteria

— Continue the work on the protocols for detection ESBL- or AmpC-
or carbapenemase producing E. coli (updates and QC schemes)

e Evaluate procedures and methodologies for quantification ESBL- or
AmpC- or carbapenemase producing E. coli

e Collaborate with EUCAST and EFSA to provide missing ECOFF data
e WGS analyses (Campy project, among other)
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Workshop's

/ Training courses

# ¥
k] *
DTU Food *
I OTU Food *
o
ith -
97 EURL-AR Workshop 2015 . = . .
P 0% FURL-AR W orkshop 2015 — Joint day with FWD network
. il — Kes ghy, 'k . oo
Thursday, 23 April - Lyngby, Denmark Friday, 24 April - Kgs. Lyngby, Denmark
Meeting Room 1, Building 101 Meeting Room 1, Building 101
5:45 - 9:00 Rizglstrnnon_. EL-_RIFT“R nem‘nr}&- §45 000 |Registration, FWD netwerk
00510 | Welcome (Christine N Director of DTU Food) 9:00-9:20 |Update from the EU Commizsion (Fosa Peran, European Conmmission)
9:10-920  [Mleet and greet and introduction to the day’s agenda (Fens Hendnksen EURL-AF) Update from the ECDC-FWD (Therese Westrell, ECDIC)
9:20 - %30 |Update from the EURL-AR (René Hendnkzen EURL-AR) 9:20-9:25 | Imtroduction to the day’s agenda (Fene Hendnksen DTU Food. Denmark)
935 - 950  |Update from the ET Commizsion (Fosa Peran, Furopean Commission) 9:25-9:55 | AST of Salmonella spp. and Campylobacier - summary of NEL-AR- EQAS (Susamme Earlsmaose,
- - DTU Food. Denmark) and ECDC-FWD-EQAS (Mia Terpdahl, SSI, Denmark]
3:50-10:05 |Update from EFSA (Pierre-Alexandre Beloeil, Furopean Food Safety Authority) )a QaS @iz Ton )
-55 = 10:2 imi i iz i itoring a review stnp, .
1005 - 1035 | Coffes break 9-55 - 10:20 i’;.nmmrl:}obul resiztance gene: in monitoring programmes, a review (Frank Aarestmip, EURL-AR
10:25-11:25 | Qutcomes of rh_.e :ET.-RL--KR EQAS 2014 (incl erp-e_l_':i.e_nces_with the new :\._E[('-pnn.eli}: 10:20 - 10:45 | Group picturs; coffes bresk
—  Escherichia cali and Salmonella zpp. (Tomas Cemy, Czech Republic)
— Enterococens spp. (Gudnm Overesch, Switzerland) 10:45 - 11:15 | IS0 and CLSI standardization of resistance genes (Jean Patel CDC. Atlanta US)
- S.‘nrpk_1'£afwf|t_s spp. and methicillin-rezsistant Staphyloceccns anrens (MBSA) (Trena 11-15-11-25 | Discussion
Zdove, Slovenia)
- Campvlebacrer spp. (Lurdes Clemente, Portugal) 11:25 - 11:35 | Introduction to the WHO Global Action Plan (GAPF) (Fhlde Eyuse, WHO EURD)
— Cemotypic characterization, ESBL-genes (Cristina de Frutos Escobar, Spain) 11:55-12:15 |FAO-activities in relation to AMR and in relation to the WHO Global Action Plan (GAP) (Herk
11:25 - 11:35 | Salmonella/Campylobacter EQAS rezult: - evaluation of MIC-valne: (Suzanne Karlzmosa, Jan Ovmel, FAQY)
EURL-AR) 12:15-1225 | Diseussion
11:35-12:10 | General discussion, EQAS, incl. Lina will give info about the upeoming ‘Matnx EQAS 395 _ 133 11 -
(qualitatrve detection ufESéL and AmpC producing E. coli from a matrix of caecal and food 12251325 | Lunch ("glassalen’)
samples (catile and swine / beef and pork)) 13:25 - 14:00 |ESBL-project in Sweden; report publizhed in 2014 (Sara Byfors, Sweden)
12:10- 1310 |Lunch (*glaszalen’) 14:00 - 14:35 Ouicomes of the work with the JLACRA report (Prerre-Alexandre Beloell, European Food Safaty
13:10— 1400 |Some ECOFFs are missing; how do we define them? (Gunnar Kzhlmeter, EUCAST) Autharity; Dominique Monnet, ECDC)
- ! - T 14:35 — 15:15 |National presentation, country =1 (TBDY
14:00 - 14.20 | Outcome of 2014 survey on NRL's regarding the participation in EURL-AR network - . - £1 (TED
activities; brief presentation by Susanne Karlsmose, EURL-AR ;;tz::iloir“mmm' comnry =2 )
14:20-14:30 |Intreduction to E-learning on antimicrobial resistance (Linz Cavaco, EURL-AR) 15-15 — 1535 | Plenum discussion and AOB
1430-1445 |AMR monitoring at slaughter for Campylobacter and AmpC-, ESBL- and . 1535 — 1545 | Future perspective and closing remarks (René Hendriksen, DTU Food, D % Dommiq
carbapenemase-producing Salwonella and E. coli — experiences from an NRL in Monnet, ECDC)
2014 (Antonio Battisti, Italy)
14451545 |Specific monitoring of ESBL- or AmpC- or cabapenemase-producing E. coli; experience
with Decision 2013/652EU (discussion groups and coffiee break)
1545-16.15 |Plemum follow-up

. ____ __ _ |
Euwropean Reference Laboratory, Anfimicrobial Besistance, Seltofts Plads 221, 2800 Lyngby, Denmark

Phone:+435 3588 6288, Fac+45 3588 6341, E-mailrshe@food dm.dk

Ewropean Reference Laboratory, Anfinuicrobial Resistance, Seltofts Plads 221, 2800 Lyngby, Denmark

Phone:+45 3588 6288, Fax:+45 3588 6341, E-mail:rshei@ food dtu.dk
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Missions for specific assistance to individual
laboratories (site visits)

i

e Some NRL’s and 3rd countries such as candidate countries might have a
need for special assistance in the implementation of the EC action plan
on AMR

- 1 - 2 visits per year since 2006

— 3 days agenda - lab / theoretical lectures
- Summary report shared with MS and EC
— Follow up on corrective actions
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E-learning : LY
https://www.coursera.org/learn/antimicrobial-resistance +—=

Course page with course contents and information:

« C (& https://www.coursera.org/learn/antimicrobia nce | =
25 Apps [3 http--ptmsn  [§ cantiflas filmes - Pesc n Sites Sugeridos [ MSN Homepage [ MSN Noticias [ MSN Desporto [} MSN Entretenimente [ MSN Video [Y (4) Facebook [4 MSN Tempe (] Imported From IE ("3 Andre bogmaerker

coursera i= Catalog Q Institutions e -

Home » Life Sciences > Medicine & Healthcare

Antimicrobial resistance - theory and
methods

Ratings and Reviews
. About this course: The course will cover the topics related to antimicrobial resistance with basic

definitions and overview on antimicrobials thelr use and the emergence and spread of resistance. The
Antimicrobial course will guide you through the concepts and the importance of resistance spread and dissemination
resistance - theory
and methods

v Maore
Go to Course Who is this class for: This course is far you if you are interested in getting to know more about
antimicrobials and antimicrobial resistance in bacteria. We aim at having a broad scope and international

reach in different sectors. So this course us for you whether you are an undergraduate or graduate
student, a researcher, medical or veterinary related professional, technical staff or simply interested in the

subject!
Financial Aid is available for learners
who cannot afford the fee. Learn

Right now
T R Created by: Technical University of Denmark (DTU)

7774
registered

learners

>150
countries

-
-
-

Taught by: Lina Cavaco, Senior Researcher

Research Group for Genomic Epidemiology, al Food
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Learning Materials

(o)

B Stepuie

Vid}e

WW.COUTSera.org,

lectures

jew - Antimicrobi= X ) € Welcome to this course - X

o Bolo de Azeite e Me! [ Receitas - BOLODEL [} Merceariade Portugal [J] Texts and sentences - [ Edit Profile | Linkedin [&3) (62) FarmVille 2 no F.

@ Racio C
coursera

Wielcome and basic
information

o

Lectures

Welcome to the course on
Antimicrobial resistance- theory and
methods

Lina Cavaco

Pimlapas Leekitcharoemphon
Rene Hendriksen

Susanne Karlsmose Pedersen
Valeria Bortolaia

informatin

Lectures.
c
-]

aue

+]
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With quizzes,
discussion forums,
etc

% ' ¢ MUST-TypingResuts 5 { ] Stepwise Exposure of St= X { €0 Overview - Antimicrobis X / €0 Lecture 1- Antimicrobia - X

Www.coursera,org,

4 Bolo de Azeite & Me

[ Recetas - BOLO DE

[ Mercearia e Portugal [J] Texts and sentences - ) Edlit Profile | Linkedin &3] (62} Farmille 2 no F

coursera

=
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Quality Assurance of the EQAS

e Accredited methods (relevant for the EQAS):

- *MIC testing’ according to EN/ISO 17025

- ‘Provider of EQAS (serotyping and AR)’ according to ILAC G13
(International Laboratory Accreditation Cooperation)

e International standards/quidelines
— ISO (International Organization for Standardization)
— CLSI (Clinical and Laboratory Standards Institute)

— EUCAST (The European Committee on Antimicrobial Susceptibility Testing
- www.eucast.org)

20 DTU Food, Technical University of Denmark EURL VTEC 11/11/2016



http://www.eucast.org/

Use of WGS data ...

e Data can be used to look look for a number of species through DNA
identification, confirm species of isolates, look for new res/ virulence
genes and other known factors and several typing methods

e Very quick response ( thousands of isolates run in short time)
e Look for genes that relate to previously known genes (%)
e Possibilites of taking findings into functional studies (assays)

EURL VTEC 11/11/2016
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Relevant projects/Activities ongoing at our
Research group

e WHO AMR and WHO CC- Training and proficency testing including
serotyping Salmonella, AST of Salmonella and Campy and as part of GMI
and WHO CC proficency testing of WGS

— Dry lab - data analysis
— DNA samples- sequencing
— Isolates

e COMPARE- EUROPE - Horizon 2020 project aiming at data sharing and
quick detection of outbreaks. aim to share knowledge across time and
worldwide.

e ENGAGE- project aimed at training and enahnce capacities of WGS in
EU- EFSA funded- include training as twinning and courses and
proficiency testing

e EFFORT- Project lead by Utrecht university and focused on AMR in
animals and food chain farm to fork approach-_using metagenomics

22 DTU Food, Technical University of Denmark EURL VTEC 11/11/2016
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WGS data and data share makes things
fast and global!!!
1980s
November 18 2015
mer-{ first publhished and
sequence submitted te NCBI ;;:’11:;" ;‘_0“':“'\_! R s _
. uma L. con, Salmoneda, Shugella sonnet, . pRewmoniaey

TIMELINE

v
'
L

November 24 2015
mer-J sequence added
to ResFinder database

:
December 14 2015
mer-Isequence added
to CARD database

Food animals (|J
Food (E. coli, S¢

Enviroment (E. col

Dec. 10 2015 ‘

N J
———

IO

30+ papers 2015
published
reporting
mor-4
findings

‘ April 2016 ]

June/ July- guidance at EU / WHO level

—
—
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CGE tools

e Species Identification (16S and Kmer finder)

e Virulence finder

e Serotype finder

e Plasmid finder

e Typing and phylogeny ( in silico serotyping, MLST, pMLST, plasmid
replicon typing, SNP analysis tools CSI phylogeny...

Single service and batch upload tools to analyse own data (upload
metadata together with DNA sequences)

My Database finder- to find other sequences not included in the
remaining tools

Metagenomic tools- MG mapper...

https://cge.cbs.dtu.dk/services/

24 DTU Food, Technical University of Denmark EURL VTEC 11/11/2016
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https://cge.cbs.dtu.dk/services/
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I Uture SCI|00| No isolation required!
Samples Media for culture
Rapid 4-6 hours 1-12 hours
growers | l | | ' |
. Resistance | | Virulance
Sterile Bloed Species — Relatedness|  knowledge — knowledge
base basze
Body fluid
Urine
Pus )
5 Read processing Database of all sequences, metadata,
equencer and assembly | an albysis results and visual analytics
Surface swabs
Sputum
v
Contaminated Faeces
Local hospital clinical record system Maticnal and international databases
I ) | : |
yoobacterium ]
spp. 1-3 weeks

§JOM

Rapid Whole-Genome Sequencing for Detection and Characterization
of Microorganisms Directly from Clinical Samples

Modified from Didelot et al., 2012.

Henrlk Hasman,” Dhany Sa|:.'nLrtra,b Thomas SltherI‘II—PEII'IlE-I'I,b Ole Lund,h Christina Aaby Svendsen,” Niels Frimodt-Maller,

Frank M. Aarestrup®

Mational Food 2, Technical University of Denmark, Lyngby, Denmark®; Systems Biclogy, Technical University of Denmark, Lyngby, Denmark®; Hvidowre Hespital,
Hividowre, C :
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A new

r paradigm

for pathogen
surveillance

ONE SPOT GLOBAL RESISTANCE GENE
AND PATHOGEN SURVEILLANCE

Human waste from long-distance airplanes is an attractive
material for monitoring the occurrence, prevalence and
dissemination of antibiotic resistance genes and pathogens.

o Samples were collected
from 18 international
flights, which landed in
Copenhagen, Denmark.

e Each airplane contains
roughly 400 litres of
human waste. Samples
were collected from the
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step towards global surveillance of
infectious diseases and
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Detection of pathogens
and resistance genes

\

o The method
offers a way of having
global surveillance of all
known pathogens close
to real-time. In the future
itcan help monitoring and
preventing outbreaks and
dissemination of deadly
diseases.

e Inrecent years it

has become technically
and economically feasible
to perform complete DNA
sequencing of large samples
aswell as analyse the data
computionally. 20 GB was
sequenced from each
sample, and analyzed.

DNA-Sequencing
and computional

analysis
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Quantification of all bacterial and virus including
AMR genes for surveillance
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Disease hotspot surveillance -
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Disease hotspot surveillance - =
Slumcity of Kibera, Nairobi, Kenya

e Monitoring the vulnerable populations of Kibera
— Collected 2 sewage samples every day for 3 months

e Demonstrate the application of using a metagenomics approach
— to detect potential disease outbreaks

- to develop corresponding intervention and prevention
strategies

e Apply a temporal metagenomics analysis to identify and quantify
human pathogens including bacteria and associated antimicrobial
resistance, virus, and parasites

— correlate with the disease trends from collected syndromic
surveillance data and visits to the clinic

e Currently working with EBI to share data
— PRJEB13833 - Kibera Sewage Project



Samples received 3rd May 2016
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Global sewage surveillance - 2016 =
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Global sewage surveillance - 2016 =

e Information about presence and distribution of (pathogenic) bacteria,
virus and parasites on a global scale

e A proof-of-concept of large-scale population surveillance using state-of-
the-art technologies, metagenomics

— Provide better and faster detection and control of health risks

— Potentially reduce morbidity and mortality through rapid disease
detection

— Reduce development of antimicrobial resistance.
— Improve treatment outcome and minimize disease spread

e Sample processing - Samples are divided into fractions
— 250 ml for DNA (bacteria / virus / parasites) & RNA (virus)extraction
— 250 ml for bacterial plasmid purification
— 150 - 400 ml for Residue analysis

e PRJEB13831 - Global Sewage Project (Currently working with EBI to
share data among COMPARE partners befgraukalcase) .
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Copenhagen according to sewage -
2016

“Real time” sharing of data: PRJEB13832 - Copenhagen Sewage Project
(public — instant release of data)
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Copenhagen according to sewage - =
2016

e Project start: 23-11-2015

e Samples are collected weekly - 80 samples till 02-05-2016
- 3 sewage treatment plants:
e Avedgre (12 samples)
e Damhusaen (35 samples)
e Lynetten (33 samples)

e Samples are picked up every two weeks and brought to DTU and
processed within a week (turnaround time 3 weeks)

— 250 ml for DNA (bacteria / virus / parasites) & RNA
(virus)extraction

- 250 ml for bacterial plasmid purification

e Sequenced in-house by MiSeq

— The sequences are uploaded to EBI directly after sequencing
[ ]
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