HE

FWD AMR-
ReflabCap

EQA1-WGS-AMR
and RingTriall-WGS-AMR
results

Eva Litrup, PhD
Matgorzata Ligowska-Marzeta (Gosia), PhD
Karen Loaiza Conza, MSc Eng

Foodborne Infections (FBI)
Statens Serum Institut
SSI

STATENS
SERUM
INSTITUT




Outline

* Introduction about FWD AMR-RefLabCap
* EQA1-WGS-AMR

* Sequencing QC

* Tools and databases

* Result examples
* RingTriall

* Tools and databases

* Result examples

e Conclusions, lessons learned and future plans



FWD AMR-ReflLabCap

Provision of EU networking and support for public health reference laboratory
functions for antimicrobial resistance in Salmonella and Campylobacter in human
samples

* The project is run under a contract with HaDEA on behalf of DG SANTE and in close cooperation with ECDC
* 4-year project: 2021-2024

* Contractors:
e Statens Serum Institut (SSI)
* Project leader: Eva Mgller Nielsen, Section of Foodborne Infections

* National Food Institute, Technical University of Denmark (DTU)
* René Hendriksen and Birgitte Helwigh, Research group for global capacity building

Support countries to enhance the validity and accuracy of surveillance data in order to inform concerted
actions against AMR at EU level and enable better detection and control of cross border threats to human
health from AMR
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Project activities

* Annual network meetings

* Workshops

* Online presentations/discussions

* Email communication, website, slack channel

[
(. Minimal and optimal requirements for AMR surveillance
* Standard WGS protocol
* Proposal for updated EU protocol for harmonised AMR monitoring
* Model protocol for national surveillance of AMR
K * Guidance document on internal quality control schemes
[
/ * AMR testing and surveillance
: * Qutbreak investigations
[ g * WGS data analysis and interpretation
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* Action plan development and implementation in priority countries

é% (Q:’ * Local/regional capacity building support in priority and in additional countries
e Support for national laboratory network establishment
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EQA vs RingTrial in FWD AMR-RefLabCap

4 A

EQA1-WGS-AMR

To evaluate and ensure the quality and comparability
of the WGS-based data produced by the NRLs

Live bacteria
DNA purification + WGS required

\_ /

-

RingTriall

~

To investigate the outcome of different databases,
tools and bioinformatic pipelines used by NRLs and
enable comparison of their performance in AMR

\_

gene and point mutation detection

Analyze provided sequences

/




EQA1-WGS-AMR - First annual in vitro external quality assessement
scheme for WGS-based resistome profiling of Salmonella and
Campylobacter

- 39 participants invited

- 25 participants submitted results

3 Salmonella and 3 Campylobacter strains
Participants were asked to sequence strains and analyse sequences for
AMR genes and point mutations
Reporting results through an online platform
Aim of this and following EQAs is to support the further development
and implementation of WGS in the NRLs and evaluate the quality and

comparability of the WGS-based data produced

Service contract for the provision of EU networking and support
for public health reference laboratory functions for antimicrobial
resistance in Salmonella species and Campylobacter species in
human samples

SC 2019 74 09
Deliverable T1.16.1

Report on the first annual in vitre external quality assessment
scheme for WGS-based resistome profiling of Salmonella and
Campyvlobacter

Version n°: 1
Date: 16-12-2022
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Salmonella and Campylobacter strain characteristics

Table 1. Characteristics of the Salmonella strains selected for the EQA1-WGS-AMR

Strain Serotype ST  Genes Point

mutations

EQA_AST.S522.0004 | Monophasic 34 | aac(3)-IId, aph(3")-Ib, aph(6)-Id, gyrA S83Yl

Typhimurium blaCTX-M-55, blaTEM-1,
floR, mcr-3, gnrs1, sul, tet(A)

EQA_AST.S22.0005 | Heidelberg 15 | aadA, None
blaCTX-M-123, blaTEM-1 functional
cmlAl, dfrA12, floR,
fosA, mph(A)
gacl, gnrS1, sul, tet{M)

EQA_AST.S22.0008  Senftenberg | 14 | aac(3)-II, aac(6')-Ib, gyrA D87G
aph(3")-Ib, aph(6)-1d gyrA S83Y
blaCMY-4, blaNDM-1, parC S801
blasHV-12, blaTEM-1,
ble, gacE, sull

Table 2. Characteristics of the Campylobacter strains selected for the EQA1-WGS-AMR

Strain Species | ST Genes Point mutations
EQA_AST.C22.0001 | C. jejuni | 7433 | aad9, aph(2")-If, aph(3')-IIlI, gyrA T86I,
blaOXA-193, cat, tet(0) 50S_122 A103V
EQA_AST.C22.0004 | C. coli 872 aac(6')-aph(2"), gyrA T86l
aadE, ant(6)-1a, aph(3')-III,
blaOXA-193, sat4, tet(O)
EQA_AST.C22.0005 | C. coli | 872 | aadE-Cc, blaOXA-489, gyrA T861,
tet(0) 23S A2075G




Sequencing QC - Salmonella .
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Sequencing QC - Campylobacter-
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Tools and Databases

Y
S

. Y
ResFinder | (=

DB

In house

Dy

: Y
AMRFinder A
Plus

DB

CARD

Table 3. Tools and databases used in provider’'s reference data sets for Salmonella and
Campylobacter
Reference data Tools and databases applied v
set name
Gene detection Point mutation identification
FWDO1AmMr AMRFinderPlus on SPAdes

AMRFinderPlus on SPAdes assemblies
assemblies

FWDO1Res ARIBA/ABRicate
with ResFinder database

KMA with in-house developed Point

Mutation database*®

*Based on PointFinder database



Tools used for Salmonella gene and point mutation detection

Gene detection
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B ARIBA

m SeqSpheres

W BioMumerics v B.1
B AMR++

W MAF

B KMA

W RGI

e Point mutation identification

m ABRicate
e ‘7
‘s ‘(

® AMRFinderPlus
W ResFinder

W SeqSphere+

W BioNumerics v 8.1

m ABRicate
ARIBA
mKMA
m AMRFinderFlus
| I | | W ResFinder (PointFinder)
o o

) & = A ‘o
N@“q@@{’;@&.ﬁ"’*@a@\'q\ &5’.:.-*9

N
AR ‘1:

2(‘_

Q-:."Q ﬁiw‘@@ a

¢‘9<,»

A

r()_

-:( ‘c

12



Tools used for Campylobacter gene and point mutation detection

Gene detection

M@«@% &

ﬁ°@$§§'°$

"’“ﬂ‘?’ i
§ é“

W BLAST

W ARIBA

W Seqsphere+

W Bionumerics 8.1

W rMAP version 1.0
ABRicate

m RGI

= AMRFinderPus

W ResFinder

Point mutation

W 5eg5phere+

® Bionumerics 8.1
W ABRicate
ARIBA
= KMA
m AMRFinderFlus
| | I | | | ‘ | | m ResFinder (PointFinder)

SELTFFELS IS ET S S F S S @@*ﬁ"’@; &
g X
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Results — genes Salmonella

Table 5. Genes found in strain EQA_AST.522.0004, Green — ResFinder, Red — AMRFinder, Yellow —

mixed methods, Blue — single other method different from ResFinder and AMRFinder.

- E

g [ — Ty 1] a3 == (a3 1] ﬂ = a] — N e | | (53] L= | L= (e ] L= 1] N

2| 8| 8| 8| 8| B| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| #| 8| 8| 8| 8| B8
Lab# 2| | FT =1 =L =2V | Bl ET ST =S| Bl T ST ST s EnNEl Bl ==

I ResFinder I I AMPRFinder I I Mixed methods I I

aag(3)- x x| aNe Lo Lo DA [ x| Sl L x Lol | x| ol e Lo Lx Ux | x | x U L x|
aaclﬁl—laa) X X
aac(6')-laa X X X X X X X X X X
aph(3)-1b * X
aph{3)-1b* X
aph(3"}-lb X X X X X X X X X X X X X X X X X X X
aph(3)-1d X
aph|&)-1d X X X X X X X X X X X X X X X X X X X
aph(a)-1d* X
blaCTX-M-55 X X X X X X X X X X X X X X X X X X X X X X X
blaTEM-1 X X X X X X X X X X X X X X X X X X X X X X X
floR X X X X X X X X X X X X X X X X X X X X X X X
mcr-3 X X X X X X X X X X X X X X X X X X X X
mdsA X
mdsB X
gnrsl X X X X X X X X X X X X X X X X X X X X X X
sul X X X X X X X X X X X X X X X X X X X X X X
tet{ A) X X X X X X X X X X X X X X X X X X X X X X

* — Correct gene, but likely reported with a typo
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Results — genes Salmonella

. .522.0005, Green — ResFinder, Red — AMRFinder, Yellow —
le other method different from ResF

in strain EQA_AST

Table 7. Genes found

der and AMRFinder.

in

ing

d methods, Blue — si

mixe

S0amnd

9204

r2amnd

6T

FTaMnd

Z2amd

FOannd

£20m4d

Mixed methods

20amnd

0Tannd

S2amnd

TTammd

200/

AW TOdMmMA

AMPRFi nder

aTam4d

E0aMd

L0amnd

ETamd

S0aMd

ResFindear

STAMA

TZamd

LTaMA

SIHTOaMA

Lab#

aadA

ant[3")-la D

blaCTX-M-123

blaTEM-1
cmilAl
dfrAl2

floR

mph{A)

gnrs1

sul

tet{M)

(zacl'Haa D
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Results — PM Salmonella

Table 8. Point mutation reported in strain EQA_AST.S22.0005, Green — ResFinder, Red — AMRFinder,
Yellow — mixed methods, Blue — single other method different from ResFinder and AMRFinder.

£ )
—A| N A 2] dA o] A Q@] | Q@) Q@] @ &S| A A N S N A N S NS
ol ol al ol al o) ol 9o ol Q| o]l 2| 9o 9o/ ) o/ | Q9o | 9] 9O S| @
Labs 2| E| 2| 2| 2| 2| 2| 2| 2| 2| E| 2| 2| 2| 2| 2| 2| E| £| 2| E| 2| E
ResFinder AF Mixed methods
parCT575 x | | x| x| x| x| x| x| x] | | x [ x| | x| x| x|

It was suggested previously that this mutation could be a naturally occurring
compensatory mutation (Eaves et al., 2004) and there is currently no consensus whether
it contributes to quinolone resistance in Salmonella spp. (Chang et al., 2021). The mutation
is not present in the AMRFinderPlus database but it is present in the PointFinder database.
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Results — genes Campylobacter

Table 15. Genes found in strain EQA_AST.C22.0005, Green — ResFinder, Red — AMRFinder, Yellow —

mixed methods, Blue — single other method different from ResFinder and AMRFinder.

" -
g = — o =] = o 1] % o] 1] B = (5 | =I | = (=] =I o] L e
&l a| a|l a| & 8| &| | &| 8| &a| 8| 2| &2| & 8| 2| 28| &a| a8| &| &
Lab# Z| E| 2| 2 2| 2| 2| E| E| BE| 2| 2| E| E| E| 2| E| 2| 2| 2| 2| Z
ResFinder AMPRFinder Mixed methods | other | |
aadE * X
aadE-Cc X X X X X X X X X X X X X X X X X
ant|{B)-lg X
blaOXA-489 X X X X X X X X X X X X X X X X X X X X
blaOXA-61 X
blaOXA-66 X
tet(O) X X X X X X X X X X X X X X X X X X X X

*Correct gene identified, but likely with a typo
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Results — PM Campylobacter

Table 14. Point mutations reported in strain EQA_AST.C22.0004, Green — ResFinder, Red —
AMRFinder, Yellow — mixed methods, Blue — single other method different from ResFinder and

AMRFinder.
ol sl ol g2l 5|5l 82l 8 ol &l gl sl 5l gl 2] 2| 5l 8l
(=] E a2 E a2 E E a2 a2 (=] E E o (=] E (=] a2 a2 E a2 a2 E
Lab# = E| 2| B\ 2| E| 2| 2| E| B E|E| Bl 2| | E|E| Bl Bl E| E| B
ResFinder P MRFinder Mixed methods _
eyrA T8l X X X X X X X X X
gyrA_2{p.TE6l) X | |x X |x X

The gyrA T86I substitution was reported by 17 out of 20 participants in strain
EQA AST.C22.0004. It is worth mentioning that 6 out of those 16 participants did report
this mutation as present in the gyrA_2 variant of the gene, present in PointFinder database
since June 2022. All these latter participants used PointFinder as the detection tool (FWD17

in combination with another tool).
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RingTriall — First annual inter-laboratory ring-trial of
bioinformatics pipelines for Salmonella and Campylobacter

- 39 participants invited, 23 participants submitted results

- Whole Genome Sequences from 4 Salmonella and 4 Campylobacter strains (fasta

or fastq format)

Participants were asked to analyse sequences and report antimicrobial
resistance genes and point mutations

Reporting results through an online platform

Aim of this and following ring-trials is to investigate outcome of different
databases, tools and bioinformatic pipelines used by participants and compare
their performance of detection of antimicrobial resistance genes and point

mutations

Service contract for the provision of EU networking and support
for public health reference laboratory functions for antimicrobial

resistance in Salmonella species and Campylobacter species in
human samples

SC 2019 74 09
Deliverable T1.17.1

Report on the first annual inter-laboratory ring-trial of
biocinformatics pipelines for Salmonella and Campylobacter

Version n®: 1
Date: 21-12-2022
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Salmonella and Campylobacter strain characteristics

Sequence Serotype ST Genes*™ Point
mutations
TRING1S-1 Bredeney 505 gnrB19 gyrA D87G
TRING1S-2 Monophasic 34 aac(3)-1Va, aadA16, aph(3")-Ib, aph(4)- None
Typhimurium Ia, aph(6)-1d, arr-3, blaTEM-1, catAZ2,
(O5-) dfrA27, floR, gacEdeltal, sull, sul2, tet(D)
TRING1S-3 Corvallis 1541 | aph(3")-1b, aph(6)-Id, gnrS1, sul2, tet(A) | None
TRING1S-4 Emek 76 sull gyrA S83Y

*AMRFinderPlus output

Sequence Species ST Genes* Point mutations
TRING1C-1 C. jejuni 19 blaOXA-193 gyrA T86l

TRING1C-2 C. jejuni 464 blaOXA, tet(O) 50S L22 A103V, gyrA T861
TRING1C-3 C. coli 8195 | blaOXA-193, tet(O) gyrA T861

TRING1C-4 C. coli 832 aad9, aadE, blaOXA-193, tet(O) | 505 L22 A103V, gyrA T86I

*AMRFinderPlus output



Tools used for Salmonella gene and point mutation detection

£y

W in-house

W StarAMR
M SeqSphere
B KMA
M BLAST
m ABRicate
m RGI
B AMRFinderPlus
I I I I I I I M ResFinder
AR SIE SR R IR G IR G R R G R G &

g

W ir-house
m5tarAMR
mBLAST
mAMRFinderPlus

B ResFinder (PointFinder)

Al & D " S (] Sy Al %l -] ] A b
& & F S PP FE DI

$év & < QLSS::\?‘ q‘&@“ & o o) &
Gene detection Point mutation identification
Reference data set name Tools applied
Gene detection Point mutation identification
RefAMR AMRFinderPlus on SPAdes AMRFinderPlus on SPAdes
assemblies assemblies
RefRes | KMA with ResFinder database KMA with PointFinder database )




Salmonella gene and point mutation reporting

In general very good performance

Results classified according to databases or database combinations used:

ResFinder
and CARD and
ResFinder AMRFinderPlus other databases
Lab # @ g
E Ty (1} = == o0 o - m = E [==] Q L¥=] =] -l i~ =
c 2| 2| 2| EB/E|B| BB B & 2% g 8
ResFinder QEESAM R Mix _ D

ResFinder_db
AMR_Finder_db
CARD_db

One participant’s result (R18) excluded in the analysis, likely due to submitting the results in the wrong
order —shaded with grey in all tables
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Cryptic gene, not
present in all databases

Not presentin
AMRFinderPlus database
(considered non-
informative)

Salmonella TRING1S-1 - example

Table 6. Genes found in sequence TRING1S-1, Green — ResFinder, Blue - AMRFinder and ResFinder,

Yellow - a mix of databases.
Lab # E E
E Ty -] = : 2 o i m = E [--] 3 ~ -] -] i ~N =
| 2| 8| 8|l | x| | 8| Bl x| 8| |88 E|2| 2|8
ResFinder ResAMR Mix
ResFinder_db
AMR _Finder_db
CARD _db
X | X | X | X | X X | X | X | X X | X | X | X | X X | X
gnrB19 X | X | X | X | X X | X | X | X | X | X X | X | X | X | X
qnrB5 X
qnrB81 X
sull

Table 7. Point mutation found in sequence TRING1S-1, Green — PointFinder, Blue - AMRFinder and
Yellow - PointFinder and AMRFinderPlus databases.

" &
H] =
& =
Lab # | B| 8| B| &| 2| 2| B B 8 B| 8| 2] 2| B 2| 2| 8| H
ResFinder AMRF Mix
ResFinder (PointFinder)
AMRFinderPlus
gyrA D87G X X X X X X X X X X X X X X X X X X
__gwasaay X
~C parcTsis ) x | x [ x x | x x | x [ x| x| x x | x| x
pa—————
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Salmonella TRING1S-2 - example

Table 8. Genes found in sequence TRING1S-2, Green — ResFinder, Blue — AMRFinder and ResFinder,
Yellow - a mix of databases.

Lab# " o
] =
% 15y -] L z 2 = - m = % ] 3 ™~ 0o o0 -l ~ -
| 2| B B| 2| | ¥ ¥ B B | 2| 2| ¥ ¥ B 2| 2| ®
ResFinder ResAMR Mix
ResFinder_db
AMRFinderPlus_db
CARD_db
aac(3)-Iv X X X X X X X X X X X X X X
aac(3)-1vVa X X X X X
aac(3)-Vla X
aac(6')-laa X X X X X X X X X X X X X X X
aadA16 X X X X X X X X X X X X X x X X X X
aph(3")-1b X | X X | ox [ x| x| x| x| x| x| x| x| x| x| x| x| x
aph(4)-1a X X X X X X X X X X X X X X X X X X
aph(6)-1d X X X X X X X X X X X X X X X X X X X
arr-3 X X X X X X X X X X X X X X X X X X
. ] blaTEM-1 x | x [ x [ x x | x X
variant blaTEM-1B X X X X X X X X X X X X X
catA2 X X X X X X X X X X X X X X X X X
dfra27 X X X X X X X X X X X X X X X X X X
floR X X X X X X X X X X X X X X X X X X .
p— " ” " X ” " X ” " " ” " " ” ” x " mcr—9‘ d‘oe‘s not confer resistance
to colistin in over 100 natural mcr-
gacE X X X .
9+ isolates
qacEdeital X X X X X (Feldgarden et al 2022)
qnrsi X
sitABCD X
sull X X X X X X X X X X x X X X X X X
sul2 X X X X X X X X X X X X X X X X
tet(A) X
tet(D) X X X X X X X X X X X X X X X X X X 24




Tools used for Campylobacter gene and point mutation detection

B In-house
u Sayphere mIr-house
W StaAMR mGaiaxy EU
m BioNumerics m BioNumerics
u KMA mStaAMR
= ABRicate mARIBA
m ARIBA mKMA
u RGI mAMRFinderPlus
m AMRFinderPlus W ResFinder (PointFinder)
I I I I I I m ResFinder | | | | | | |
& é&"" S & & & &S S F & @& $ & e o &P y & @ W
P

~ A &) o ™ A @ . ;
W O S " ¥ ) v A Vv ) N A o
o @ & @ @ & ¥ E & QT > LS L LS L

@

Gene detection Point mutation identification

25



Campylobacter TRING1C-1 — blaOXA example

Table 13. Genes found in sequence TRING1C-1, Green — ResFinder, Blue — AMRFinder + ResFinder,

Yellow — CARD and other databases.

Lab #

RefRes

RO9
1
1

RO5
RO7

i}
21

3

R2F

RefamMR

R11
H22

R2&

R13*

ROl

R12

3

M

ResFinder

AMPBFinderPlus

CARD

blaOxa

blaDXA-193

blaOXA-450

bla0XA-451

blaoxa-452

MaoxXA-453

bla0xXa-489

hlaoxXa-61

E RS A

CmenBC+H

tet{0)

* used an in-house database \

\

f
assemblies
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Campylobacter TRING1C-1 — blaOXA example

ResFinder output with reads

unknown beta-lactam beta-lactam Resistant blaOXA-193 (bla0XA-193 CP013032)

ResFinder output with assembly

Antimicrobial e Genetic background
phenotype

ampicillin beta-lactam Resistant blaOXA-61 (blaOXA-61_ AYSE7TO56)

blaOXA-453 (blaOXA-453_KROEB1507), blaOXA-450 (blaOxA-450_ KROB1502), blaOXA-452
unknown beta-lactam beta-lactam Resistant (bla0XA-452_KR0G615035), blaOXA-451 (blaOXA-451_KR0OB613504), blaOXA-489 (blaOXA-
489 CP013733), blaOXA-193 (bla0OXA-193_CP013032)
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Beta-lactam

Resistance
gene

Dla0XA-193

Dla0XA-450

DlaOXA-452

DlaOXA-451

blaOXA-61

DlaOXA-489

DlaOXA-453

Identity

998708010336

998708010336

998708010336

998708010336

998708010336

998708010336

99 8708010336

Alignment
Length/Gene
Length

f7AT74

f7AT74

74774

74774

74774

74774

TT4(7TT4

Position in
reference

1.774

1.774

1.774

1.774

1.774

1.774

1.774

Contig or
Depth

NODE_3_length
154164 _cov_9
6.482061

NODE_3_length
154164 _cov_9
6.482061

NODE_3_length
_154164_cov_9
6.482961

NODE_3_length
_154164_cov_9
6.482961

NODE_3_length
_154164_cov_9
6.482961

NODE_3_length
_154164_cov_9
6.482961

MODE_3 length
154164 cov 9
6482961

Position in
contig

33734

33734

33734 .

33734 .

33734 .

33734 .

33734..

34307

34307

34307

34307

34307

34307

34507

Phenotype

unknown beta-
lactam

unknown beta-
lactam

unknown beta-
lactam

unknown beta-
lactam

amoxicillin,amoxi

cillin+clavulanic

acid. ampicillin,a

mpicillin+clavulan
ic acid

unknown beta-
lactam

unknown beta-
lactam

unpublished

unpublished

unpublished

unpublished

15917560

unpublished

unpublished

Accession no.

CP013032

KEO061502

KEO061505

KEO0E1504

AYS8T956

CP013733

KROG1507

Class D OXA-61-
like:MNatural in
Campylobacter
coli;Alternative
name CJ0299;

Class D;0OXA-61-
like:MNatural in
Campylobacter
coli;

Class D OXA-61-
like:MNatural in
Campylobacter
jejuni;;
Class D OXA-61-
like:MNatural in

Campylobacter
Jejuni;

Class D;0XA-61-
like:MNatural in
Campylobacter
coli;

Class D OXA-61-
like:MNatural in
Campylobacter
coli;

Class D;0XA-61-
like:MNatural in

Campylobacter
jejuni:;



Campylobacter TRING1C-1 — point mutations example

Table 14. Point mutations found in sequence TRING1C-1, Green — ResFinder, Blue — AMRFinder,
Yellow — Different databases.
Lab #

&

E RefAMR

ResFinder {PointFinder)
AMRFinderPlus
235
Eyra TEel x X X X x X L4 X X 3 x ¥ X X x X )4 b4 4
* used an in-house database

S

Table S 1. Unique point mutations reported by participant R09 in Campylobacter sequence TRING1C-

1 Quinolone

Laboratory | Gene | Point mutations reported

235 327G>Ag->a, 643G>Rg->r1, 554A>Ca-> ¢,
S ----

TRING1C-1_Campylobacter.fasta

No class defined

Nucleotide change Amino acid change Phenotype




Campylobacter TRING1C-2 — database example

Table 15. Genes found in sequence TRING1C-2, Green — ResFinder, Blue — AMRFinder + ResFinder,

Yellow — CARD and other databases.
Lab # =
H = -
E (") ] = [-;] V-] == [-4] (=] — M ) E -] - ™~ [+ -] W m -l ™~ <
& = g =2 b= . >, & £ & = & 2 >, . £ 2 >, 1= g2 =]
ResFinder ResAMR Mix
ResFinder
AMRFinderPlus
CARD
blaoxa X X
blaOXA-193 x X X x X X x X X
blaDXA-461 X
OXA-660 X
tet(0) X X X X X
tEt[Df3ZfU] X X X x X X X X X X X X X X X X X
tet(0/m/0) X
* used an in-house databc\ase }\ V J
[
_ reads
assemblies

Difference in reference datasets in blaOXA gene reporting due to differences between databases
blaOXA in AMRFinderPlus (imperfect match to sequences of, f. ex. blaOXA-193) — potentially

novel



Campylobacter TRING1C-2 — point mutation example
Not always a clear picture

Table 16. Point mutations found in sequence TRING1C-2, Green — ResFinder, Blue — AMRFinder,

Yellow — Different databases.
Lab #
g = ,
E vl Y -] [ -] -} P (] = - [5g] P E = =] v ] L] rd o
Z| 2| B| B B| B H| B E| B H| B H| 2 E| B E| B| B| H| B
ResFinder AMRF Mix
ResFinder (PointFinder)
AMFEFinderPlus
235 X » N
—_— 505 122 A103V X X X X X X X
cmel b4 X ¥
BYTA o L
gyrh 2 TRGI X
gyrA TaG6! X X X X o X X X X ¥ ® K X ] ®

* used an in-house database

50S L22 A103V mutation - equally common among resistant and sensitive isolates in a set of 516

Campylobacter isolates (Dahl et al. 2021)
* Point mutation free text reporting
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Campylobacter TRING1C-4 — nomenclature example

Table 19. Genes found in sequence TRING1C-4, Green — ResFinder, Blue — AMRFinder + ResFinder,
Yellow — CARD and other databases.

Lab it , < Best out of 3?
< o "Average”?
% 2| 8 8| 2 S| 2| 8| 8| 8 B £ 8 2| B B| B 2| 8 & B s
ResFinder ResANMR Mix
ResFinder
AMRFinderPlus /
CARD
aado X X X X
aadE X X X X 4 X
[ nomenC|ature ] { ant{b})-1a X 4 X 4 X X X X X X X X X X
blaOXA-103 X X x X X X X X X X X X x X X X
blanXa-a50 X
hlaoxa-a51 x
blaoxa-a52 x
bla0oxA-453 X
blaO¥A-480 ki
blaOXA-61 X b3 X X X X
tet[0) X X ¥ w | w | x| x X
tet(0/32/0) ¥ ¥ ¥
tet(0/M/0) X

* used an in-house database

e Genes of aminoglycoside nucleotidyltransferase subfamily (ANT(6)-I) are also known as aminoglycoside
adenyltransferases of the AADE family (Hormefio et al., 2018) - difference in nomenclature between
databases
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Conclusions and lessons learned

Overall, the expected targets were identified by participants, but some fine-tuning is needed

Small differences were observed due to:

« Different input data types (reads vs assemblies)

» Different tools and databases

» Differences in nomenclature in different databases

e Genes in difficult genomic regions can be potentially missed during assembly

* Identification of the exact variant through mapping might be difficult if many closely related
variants in the database are present

In general:
Keep your database updated at all times

Decide on a strategy when using more than one databases:
* |f you merge the output from different databases — be critical and assess the genes individually

— more time consuming
* Use one well curated database and a tool with a clear output

To be expected in the next round:
* More detailed and clearly formulated questions will help with result analysis
 Completely new reporting system — any suggestions that would make it easier for you..?
* EQA and RingTrial coordinated




Thank you for your attention!

Contact us at fwdamr@ssi.dk



