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Chicken gut microbiome

age < 1 month age > 1 month

Antibiotics misuse - chicken
growth promoter (used until 2006
in EU, 2017 in US)

Prophylactic use later on

EU ban on pr Oph yl actic use Actinobacteria M Bacteroidetes I Firmicutes
of antibiotics in farming, - RSN (RS
effective 1n 2022

Antibiotic resistance genes and
thelr dissemination - threats
for human medicine




Cecal microbiota of chickens with and without contact
with an adult hen
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Hunt for beneficial microbiota:
antibiotic resistance genes everywhere!

Taxons

D Ruminococcaceae
[ Etusimicrobiaceae
. Veillonellaceae
Clostridiaceae

[ Lachnospiraceae
[] Erysipelotrichaceae

shot-gun DNA
seq

QC fastp
shovill
assembly
ResFinder db

D Streptococcaceae
D Bacillaceae

. Enterococcaceae
[:] Lactobacillaceae
. Fusobacteriaceae
. Proteobacteria

D Verrucomicrobiaceae
. Synergistaceae

[ ] Actinobacteria 5
|| Porphyromonadaceae
[ ] Rikenellaceae o
. Prevotellaceae

. Bacteroidaceae

Antibiotics ’
@ Tetracyclines
@ MLs,

@ Aminoglycosides
@ Nitroimidazole
@ Beta-lactams
(O Sulphonamides
@ Phenicols

() Fosfomycins
@ Glycopeptides
@ Trimethoprim
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Detection of plasmidomes using long-read sequencing

« AIM: to reconstruct plasmids

« Metagenomic plasmid DNA extraction — short (10 kb) and long (up to 50 kb)
plasmid

 Rolling circle amplification
« MinlON sequencing



Plasmidome sequencing:
(a) Exogenous plasmid DNA extraction
(b) Depletion of fragmented chromosomal DNA — Exonuclease treatment

(c) Circular dsDNA amplification via Phi29 polymerase
(d) ONT sequencing

NC & ?':{Ej PH change .. F..’ “ ;b T M Q l > - S
A 99 ( 3 e ; \
| 4 Y marscion | - \ TRENDS in Microbiology
doi:10.1016/7.ab.2019.03.013 doi: 10.1016/3.tim.2009.02.004
. H] HUGO
sequencing
project




Plasmidome sequencing:
(d) ONT sequencing and analysis

Nanopore read

B |
Tandem-repeat 1 Tandem-repeat 2  Tandem-repeat 3 Tandem-repeat 4

1 Splitting into 1.500 bp fragments

l Assembly using minimap2 + miniasm

Polishing

l 1. with Nanopore fragments using racon
2. with Illumina reads using pilon

candidate

plasmid

DOI: 10.1128/mSystems.00283-21

Quality Control

H1_13d

H1_20d

H1_27d

The columns show (from left to right): DNA
concentration after extraction (ng/uL), DNA
concentration after library preparation (ng/uL),
number of generated bases (Gb), read length
distribution (raw vs. trimmed), and contig length
distribution after assembly



Plasmidome sequencing: A
(d) ONT sequencing and analysis

18223|MOBP
NC_019078 |MOBP
— CPO07658 |MOBP
CPO22165|MOBP

f— CPO01386|MOBP

dance (%)
@

Nanopore read
N Ot | S
Tandem-repeat 1 Tandem-repeat 2  Tandem-repeat 3 Tandem-repeat 4

Abundance and prevalence of targeted genes:
KMA tool v1.4.15 with option ‘-bcNano’

databases PanRes v1.0.1,
MGE v1.0.2 and
MOB-suite v3.1.9 1

129.48

Further Analysis:

threshold for coverage and identity was set to 80%
and 90%, respectively.

relative abundance was calculated and normalized
using the RPKM (Reads Per Kilobase Million)
value | o

21.78

| 75.28

43.69

20.53
15.47 15.20

8.81
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Co-occurrence network of
antibiotic resistance genes and
plasmids at different time points

binary presence-absence matrix was
constructed for each read (plasmid
trait vs ARG trait)



Plasmid de novo reconstruction

‘ blarew|pan_12672
TP1|TP2 | TP3 TP4
O ‘
House 1 O oY
0% o |
IncX1 blareu| 12672 NC_023313 ant(9)-like|pan_4385
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ant(9)-like|pan_4385

qnrB36-like|pan_9298

dfrD|pan_8025

Read carrying ARGs were assembled
using Flye v2.9.5 with ‘--meta’
option

error-correct by Racon v1.5.0

Plasmid type analyzed against MOB-
suite amd PLSDB

Annotated with Bakta v1.10.3



Conclusion

Targeted plasmidome sequencing uncovers hidden resistance dynamics

(e.g., MOBP plasmid-borne fluoroquinolone resistance).

Combining with shot-gun metagenomic seguencing strengthens resistome

surveillance and HGT risk assessment.

Better understanding of gene mobility in complex/agricultural ecosystems.

Highlights the need for continued improvements in:

 Wet lab workflows — for more efficient plasmid isolation and sequencing.

« Dry lab analysis — for better plasmid classification, assembly, and resistance
gene annotation.
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