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RESEARCH PLATFORM

W ON ANTIBIOTIC RESISTANCE Rezistence k antibiotikum
W SPREAD THROUGH WASTEWATER
TREATMENT PLANTS
« Sifeni antibiotické rezistence fadi Svétova zdravotnicka
organizace (WHO) mezi hlavni svétove hrozby soucasnosti
« Za tuto antibiotickou rezistenci jsou odpovédne jednotlivé
geny antibioticke rezistence (ARG), které se vyskytuji
Vv genomu bakterii rezistentnich k antibiotikiim (ARB)
* ARG se vyskytuji v ptirod€ 1 pfirozené (rezervoar: zvIlasté

pudni bakterie) s /phys org/news; 2019-06-antiotic rsistance-people-drugs bacteia
* nespravné pouzivani antibiotik u lidi a zvitat zvysuje Skl et
cetnost vyskytu ARG a urychluje jejich Siteni RSN PN T il
 dusledek: ATB pouzivana k 1é¢b¢ jsou méné ucinna . ' @fﬂ.ﬁﬂn
* delSi pobyt v nemocnici, vyssi naklady na 1€Cbu, semiarer ,‘"/ lose __
zvy$ena umrtnost o MR | ==
« K ifeni ARB a ARG poté dochdzi zvlasté v takovych RN, 0000 ‘;/“8 m ot
prostiedi jako jsou nemocnice, Cistirny odpadnich vod, w @) 87., = & w

Yololdlsubllltyud usted life years bu l A hl
R EU per year

puda, potraviny a dalsi

https://healthcare-in-europe.com/media/story_section_gallery/168/image-02-amr1_hires.jpg
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RESEARCH PLATFORM

Rexe SRR 1o s ATB rezistence a One Health
W SPREAD THROUGH WASTEWATER
TREATMENT PLANTS
antibioticka rezistence je globalni problém
vyzaduje mezinarodni spolupraci a koordinaci
globdlniho monitorovani vyskytu zvlasté ARG
* identifikovat zdroje, rezervoary a cesty Sireni

e zavést a pouzit metod dostupné a
srovnatelné mezi jednotlivymi staty

T > e

Populati
G i o e
monitorovani je soucasti konceptu One Health
Metabolic disorders in

(Jedno Zd ra\"’) (WHO) Bac;;;lal mfrorc;iof\‘s\" / Comparative .

. ;. R TR T medicine
koncept pro mezinarodni interdisciplinarni @ /
resistance

, . v s T , Translational
spolupraci pro dosazeni optimalniho zdravi

Vector-borne
infections

- i
Clovéka, zvirat a zivotniho DFOStFEdI' Zoonotic infections | Bio threats S st oo

cardiovascular disease
in humans and
animals

vyhodnoceni dvou typ( rizik spojenych s ARG a
ARB
* riziko jejich Siteni napfi¢ rGznymi slozkami
zZivotniho prostredi
* riziko prenosu na clovéka

Surveillance

Intervention
Vaccines and Ve(tor
(ontrol
therapeutlcs

Human - animal
bond
Environmental

hazards exposure to
humans and animals

7} ONE HEALTH SWEDEN

In collaboration with One Health Initiative Autonomous pro bono team

https://nipahvaccine.com/one-health/
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ONANTBOTE RESISTANGE ATB rezistence a COV

o
“l-’ “\\\\‘-‘ U | SPREAD THROUGH WASTEWATER
TREATMENT PLANTS

COV vyznamné ohnisko (tzv. hotspot) a daleZity
rezervoar pro Sireni ATB rezistence v prostredi
uvolnovani ATB do odpadnich vod
vyskyt ARB i ARG z rtiznych zdrojl
(environmentalni, lidské, zvireci)
vhodné podminky pro proliferaci ARB a tim i ARG
hojnost zdroju Zivin
pritomnost Castic, na které se mohou bakterie
adsorbovat
pomerne stabilni pH a teplota
pritomnost rezidui antimikrobialnich latek, kov( a
dalSich kontaminant(
vhodné podminky pro horizontalni pfenos ARG
mezi riznymi bakteridlnimi skupinami

Ways That Bacteria Acquire Resistance

RESISTANT BACTERIA
r

R T
\
W

s
b

SUSCEPTIBLE BACTERIA

Through the process of cell
replication, some bacteria
develop mutations that make
them resistant to antibiotics.

Mutation

ANTIBIOTICS

Bacteria with the resistant

b Yol
LA

Resistant bacteria continue to

mutation have a better chance multiply, even when exposed
to antibiotics.

of survival against antibiotics.

Horizontal Gene Transfer

3

ANTIBIOTIC-RESISTANCE GENE

Antibiotic-resistant genetic material is transferred between different bacteria cells.
This can happen in three different ways: transformation, transduction or conjugation.

https://onlinepublichealth.gwu.edu/resources/antibiotic-resistance-at-cellular-level/
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ON ANTIBIOTIC RESISTANCE

“" “\\\“‘ <UL | SPREAD THROUGH WASTEWATER
“ TREATMENT PLANTS

« Cisténi odpadnich vod mohou byt cestou daldiho &iFeni
nebo naopak bariérou pro dalsi Sireni ARG a ARB
* Zavisi na pouzitych technologiich
e konvencni Cistici procesy jsou schopny vyznamné
snizit ARB, ale nejsou ucinné pri odstranovani
ARG)
e Zavisi na vyuziti produktti COV (napf. pouziti kalt jako
hnojiv)
* Rostouci zajem ohledné vyskytu a osudu ARB a ARG v
systémech COV a jejich ekologii a ohledné metod pro
jejich detekci a kvantifikaci
* Vhodné a spolehlivé metody jsou zasadni pro zavedeni
novych kritérii kvality vody nebo kall z hlediska

pritomnosti ARB a ARG a jejich monitorovani

ATB rezistence a COV

ANTIBIOTIC RESISTANCE /2,
HOW IT SPREADS -'@

G

e

Antibiotics are Animals develop drug-
given to food producing animals resistant bacteria in their gut
and crops

!
Antibiotic resistance happens $‘:1

when bacteria change and become Drug-resistant bacteria reaches
ezl : A resistant to the antibiotics used to ERRTENE E GG ;)=
Antibiotics are given to patients, environment (water, soil, air) or by
which can result in drug-resistant treat the infections they cause. direct human animal contact
bacteria developing in the gut

R

Patient attends hospital or Drug-resistant bacteria spreads Drug-resistant bacteria spreads
clinic to other patients through poor hygiene to the general public
and unclean facilities

www.who.int/drugresistance
. v@" World Health
AntibioticResistance Wy ¥ Organization

who.int/drugresistance
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RESEARCH PLATFORM P rOj e kt R E PAR ES

W ON ANTIBIOTIC RESISTANCE
w SPREAD THROUGH WASTEWATER
TREATMENT PLANTS

* REPARES (Research platform on antibiotic resistance spread through

R EPAR ES wastewater treatment plants) (H2020-EU.4.b. ID 857552)
* fijen 2019 - zari 2022
* tzv. twinning projekt v ramci programu Horizon 2020 pro podporu
l'l \\\\“ Ill excelence a konkurenceschopnosti tzv. widening countries
I > 4
M REPARES konsorcium
e VSCHT v Praze (UCT Prague) — koordinator projektu

https://repares.vscht.cz/ (prof. J. Bartacek)

* Universidade Catdlica Portuguesa Porto (Portugalsko)
» Delft University of Technology (Nizozemi)

e Aalborg University (Dansko)

e University of Warsaw (Polsko)

e vyzkumné centrum Wetsus (European centre of

((( 'i';u Delft /;vetsus excellence for sustainable water technology, Nizozemi)
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UCT Prague (University of Chemistry and Technology.in Prague)
UCT PRAGUE

i

Jan Bartacek
Project investigator

Lucie Pokornd

Sabina Purkrtova
Project administrator

Katerina Demnerova
Mobility coordinator

Marco Lopez
Quality Manager

WP1 leader

Milada Solcova

S

Dana Vejmelkova
(maternity leave)

Stanislav Gajdos

. Ustav technologie vody a prostiedi . Ustav biochemie a mikrobiologie

Projekt REPARES

REPARES tym VSCHT v Praze

repares.vscht.cz
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“ TREATMENT PLANTS

Cile

e vzajemna spoluprace v ramci evropské
komunity vénujici se tématu antibiotické
rezistenci v COV a jejiho vlivu na &lovéka a
zivotni prostredi

* sdileni zkusenosti a know-how

e tvorba vhodnych metodik pro detekci a
kvantifikaci ARG v COV

e podpora spoluprace s neakademickym
sektorem

* zvy$eni védecké excelence VSCHT Praha

* zvydeni schopnosti VSCHT Praha se Uspé&$né
uchazet o mezinarodni projekty

Projekt REPARES - cile

ooy
\'JyA LA

1':;u Delft ((( u”muu

UNIVERSITY OF FACULTY
AAAAAAAAAAAAAAAAA CHEMISTRY AND TECHNOLOGY OF BIOTECHNOLOGY

DENMARK PRAGUE
H2020-WIDESPREAD-2018-03 — project number 857552 (REPARES)




RESEARCH PLATFORM
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TREATMENT PLANTS
Aktivity
* vyménné pobyty a staze (odborné i trénink soft-skills)
« webova platformy pro sdileni nejnové¢jsi poznatky o
antibiotické rezistenci na COV
 seminare, workshopy, letni skoly
populariza¢ni akce a priprava videi
spole¢né publikace
sesterské projekty
* ptiprava spole¢nych projekt
* tvorba vhodnych metodik pro detekci a kvantifikaci ARG
v COV
e vytvofeni  voln¢
detekovanych na COV
* mezilaboratorni srovnavaci studie pro tvorbu
metodiky kvantifikaci ARG v odpadnich kalech a
vodach metodou gPCR (Ring test)

dostupné  databaze ARG

REPARES I%
P

About the Who are we here
Project for?

|
VO

\

Exploring
wastewater
microbiome

News & Events

fe,
WENGNTEE]S
- MiDAS database

Treatment:
Barrier against
AR spread

- Analytical tools

https://repares.vscht.cz/

Projekt REPARES - aktivity

Antibiotic
Resistance

- What is AR?

- How does AR
spread?

- Information sources
- FAQs

=

5 ]
TUDelft ((( (5 CATOLICA
UNIVERSITY OF FACULTY

AAAAAAAAAAAAAAAAA CHEMISTRY AND TECHNOLOGY
DDDDDDD PRAGUE

H2020-WIDESPREAD-2018-03 — project number 857552 (REPARES)

OF BIOTECHNOLOGY

= wetsus

o . el
oy




RESEARCH PLATFORM

RN e, Ring test - struktura
W ?HEP\TMENT EII:JP[\ENTS :

¥ Cil: Stanoveni poctu kopii gent (CN)
Vzorek COV

* aktivovany kal

e anaerobni kal

e vycisténa
odpadni voda

Izolace DNA (LAB DNA)
Analyza LAB DNA

Vliv izolace DNA +
gPCR kvantifikace

Uéastnici

N

Izolace referencni ? Vliv izolace DNA

Analyza REF DNA

DNA (REF DNA) ? Viiv gPCR Vliv qPCR kvantifikace
(VSCHT Praha)
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Rada PowerSoil kit (QIAGEN)

DNeasy PowerSoil Kit [1] DNeasy PowerSoil Pro Kit [2] ) o ] »
= e proizolaci ,pudé podobnych vzorku
g Add soil sample to PowerBead Tube = ekl sl vl 5 PeviBicd Py Tilie e 3 ktivova n»’, aa naerobnf kal
Prepare sample Add Solution C1 Prepare sample I Add Soluti
= olution CD1
[ Attach to Vortex Adapter J
[ Vortex )
E o | Izolace DNA
s « Odbér vzorku (objem €& hmotnost)
Cell lysis 1 Add Solution C2 Attach to Vortex Adapter or place . , . v ’
[ o 28 — r:?nfg’ﬁ;tﬁsﬁH"omoge‘iaze, * Dezintegrace pomoci kulicek a lyze
? ) . Homogenize bunék
< - * Kolonkové kity — navazani DNA na
Inhibitor Removal — | Add Solufion C3 -r . ’
Technology [ incuboe ot 2:8°C ¥ silikonovou membranu
‘ll‘ s T j Add Solution CD2 * Promyti a nasledné eluce navazane
T Add Solution C4 T DNA
Bind DNA % load into —
> MB Spin Column ; Add Sclution CD3
T Cois ﬂ load into MB Spin Column Kity se mOhOU Iigit
= e * SloZenim pouZitych roztoki
= Wash with = s v ’ v v s
Wosh B scivioncs B b sdoent  U&innost lyze bunék, odstranéni
- Wash | ‘ash with Solution H H o
- [ TS inhibitort qPCR
1 . it * VIiv na koncentraci, Cistotu a slozeni
Elm ure wiin e
t—  Solution Cé =i 7 A
vi ' Elute .| Elute with Solution Cé ziskané DNA

11
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lzolace DNA

W SPREAD THROUGH WASTEWATER

TREATMENT PLANTS

FastDNA™ SPIN Kit [3]

1 PREPARE
the sample

2 HOMOGENIZE

with the FastPrep g

(or similar instrument)

PRECIPITATE 3/7

proteins

ADJUST
binding conditions

5 BIND
the DNA
WASH
the SPIN Filter

DRY
the SPIN Filter

ELUTE
the DNA KBJ

®<

ADD up to 500 mg of soil sample,
978 ul Sodium Phosphate Buffer and
122 ul MT Buffer to Lysing Matrix E tube

LOAD tube in FastPrep instrument.
PROCESS: 40 s at a speed setting of 6.0 m/s.

CENTRIFUGE at 14,000 x g for 5-10 mins
to pellet debris

TRANSFER supematant to a clean 2 mL
microcentrifuge tube.

ADD 250 puL PPS and mix 10 times.
CENTRIFUGE at 14,000 x g for 5 mins
to pellet precipitate.

TRANSFER supemnatant to 15 ml tube.

ADD 1 mL Binding Matrix Solution. Invert
2 mins and place tube on a rack for 3 mins.

DISCARD 500 pL of supematant

TRANSFER max 600 uL of DNA Solution
to a SPIN Filter Tube.

CENTRIFUGE at 14,000 x g for 1 min.
Empty catch tube

Repeat step 5 if the volume of the mixture
is higher than 600 uL

ADD 500 il prepared SFWS-M Salitian
CENTRIFUGE at 14,000 x g for 1 min.

Empty catch tube

CENTRIFUGE again at 14,000 x g for 2 mins.

AIR DRY SPIN Filter for 5 mins at room

temperature.

ADD 50-100 uL DES Elution Solution
CENTRIFUGE at 14,000 x g for 1 min.

DNA in the catch tube is ready-to-use.

- —eess——

DNeasy PowerWater Kit [4]

f «— 106

)]

Filter the water sample

Insert filter into PowerWater
DNA Bead Tube

Add Solution PW1

Attach to a
vortex adapter

< /\r > Vortex

Prepare sample
Cell lysis
v
/3
¢ _S
@
S 2
A ¥
|
Inhibitor Removal
Technology
Bind DNA
Wash
Elute

Add Solution IRS
Vortex
Incubate at 2-8°C

Add Solution PW3
Vortex

Load into
MB Spin Column Filter

Wash with
Solution PW4
Wash with
Solution PW5

Elute with
Solution EB

FastDNA™ SPIN Kit (MP Biomedical)

pro izolaci , pudé podobnych vzorkd“
kolonkovy kit - navazani DNA na
silikonovou membranu
e pred pouzitim kolonky ale
vychytani DNA na specialni
matrici (Binding Matrix solution)

PowerWater kit (QIAGEN)

pro izolaci DNA z vody

filtrace vzorku (0,22 um) —izolace DNA
z membranového filtru

dezintegrace zachycenych bunék
pomodci kuli¢ek a lyze bunék

kolonkovy kit — navazani DNA na
membranu

promyti a nasledné uvolnéni eluce

havazané DNA
12
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IW:..» SN Izolace DNA
TREATMENT PLANTS
Odbeér vzorku
* Meéfrit objem nebo hmotnost ? - B
» Vyjadrit CN.mlI"* nebo CN.g* — vhodné
pro razné ucely
e Aktivovany kal — pomérné ridky — lze
odebrat 1 ml
* Anaerobni kal — husty — odbér 1 ml
obtiznéjsi
 Odbér 1 ml a zaroven zvazeni

Izolace z celého objemu vzorku nebo z

pelety

* pouze z pelety - mozna urcita ztrata
zvlasté extracelularni DNA, nizsi nez
ostatni ztraty

B A

Vzorek anaerobniho

e z3roven maximalni doporuéené kalu (1 mi) L Vzorek anaerv?bnl’ho , Vzorek filtru pFi!oravem'/ .
Jo . i, ) ) kalu (1 ml) pfipraveny 1 pro dezintegraci
navazka vzorku pro kazdy kit po centrlfugj\clluuu oro dezintegraci 3
UNIVERSITY OF PcUY ——~wetsus

AALBORG UNIVERSITY CHEMISTRY AND TECHNOLOGY > 5 £ 2
DDDDDDD PRAGUE OF BIOTECHNOLOGY 4’?)‘ gt\j\
PORTO L)\]“
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RESEARCH PLATFORM
ON ANTIBIOTIC RESISTANCE

SPREAD THROUGH WASTEWATER
TREATMENT PLANTS

P

Mini Bead-Beater Biospec

Precellys Evolution Super
Homogenizer

https://alt-model-images.s3-us-west-2.amazonaws.com/full-version-
images/2018-04-23152251%2B00001.jpg8

https://www.bertin-corp.com/life-sciences/136-precellys-
evolution-homogenizer.html

http://www.biosave.com/products/fastprep-24-high-
speed-benchtop-homogenizer

Izolace DNA - dezintegrace

Parametry:

e (as, intenzita, typ,
chlazeni, pocet
opakovani

Scientific Industries SI™
Disruptor Genie™ vortex

FastPrep 24 MP

https://www.labunlimited.com/s/ALL/4AJ-6253276/Scientific-
Industries-Disruptor-Genie-Digital-SI-DD58

fuDelft (G
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ON ANTIBIOTIC RESISTANCE
SPREAD THROUGH WASTEWATER
TREATMENT PLANTS

ll'?\\\\\yl"'

Standardni kfivka pro kvantifikaci genu 16S rRNA

30

gPCR kvantifikace

Pro absolutni kvantifikaci pouzity genové fragmenty
gBlocks™ (Integrated DNA Technologies)
* dsDNA fragmenty navrzené na miru pro testované

25 t geny a pouzité primery
"'-..{} vzorek e ze znamé koncentrace gBlocks lze stanovit presné
» .. pocet kopii daného PCR amplikonu
5 e standardnf kFivka * desitkova rfedici rada pouzita pro sestaveni standardni
e, krivky (Ct prahovy cyklus jako funkce log poctu kopii
10 ... gBlocks)
5 Y zoso o qPCR kvantifikace
E (%)= (10¢Y/P) -1 )*100 * rdazné pfistroje
°, . , 5 A ] . : . . 0 * r0zné reakéni mastermixy
Log (CN gBlocks v reakci) * rUzné reakcni protokoly
TTTT | PCRamplikon | TTTT | PCRamplikon |TTTT| PCRamplikon | TTTT | PCRamplikon | TTTT ) prav:dla pro Vyh,Odn_Ocerv" falve,SpO” pet
gen A gen B gen C gen D bodu standardni kalibracni pfimky o
efektivité 90-110 % (b=-3.58: -3.10
Struktura genového fragmentu gBlocks odpovidajici Tm produktd +1 °C)
'I,:;\ZLJDeIft ((( CATOLICA == P

UNIVERSITY OF
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PowerSoil kit

aktivovany kal ' -
y centrifugace izolace DNA absolutni kvantifikace gPCR
s 1ml — peleta ——»  c(DNA) ——
+ zvazeni zvazeni pocet kopii cilovych gend (CN)
V=100 ! gBlock1
v geny
stanoveni mé&feni DNA koncentrace HED [
susiny (fluorimetricky-Qubit, intl
Quantus) sull
l v v l v tetO
CN.g?! (vzorek) <«——
CN.g! (sudina) <« g ) CN.g*  <—— CN.ng?DNA < CN.pl't (DNA)
CN.ml? (vzorek) peleta

Uéastnici: VSCHT Praha, UCP Porto, TU Delft, Wetsus

(R
z ((( ot = 7
TUDelft CATOLICA ==
UNIVERSITY OF EACULTY wetsus Fan”
AALBORG UNIVERSITY CHEMISTRY AND TECHNOLOGY OF BIOTECHNOLOGY

PRAGUE

16
H2020-WIDESPREAD-2018-03 — project number 857552 (REPARES)



RESEARCH PLATFORM
ON ANTIBIOTIC RESISTANCE

“l-’ “\\\“-‘ <UL | SPREAD THROUGH WASTEWATER

TREATMENT PLANTS

Zavery Ring test 1

Ring test 1

 DNA izolovana kitem PowerSoil z 1 ml aktivovaného kalu pfi riznych metodach dezintegrace
* koncentrace izolované DNA: 124+20 ng.ul™* (12.4+6.9 pg.ml vzorek)
 relativni standardni odchylka (RST) 16 %

e testovany vysoce abundantni geny 16S rRNA, intl, tetO a sull

* metodicka poznamka

* limit detekce gqPCR: radové 10*-103CN v 1 pul DNA

 [iSilo se mezi laboratoremi v zavislosti na pouzitych reagenciich a pristroji

limit detekce vzorek: radové 103-10° CN v 1 ml vzorku aktivovaného i anaerobniho kalu

radoveé 10'-103 CN v 1 ml vzorku odpadni vody
* DNAjeizolovanav objemu 100 ul z 1 ml aktivovaného nebo anaerobniho kalu nebo ze

100-300 ml odpadni vody

FETR

'I,:; Delft (((

UNIVERSITY OF
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m QN ANTIOTE RESETANCE Ring test 1
il o0
Zavery Ring test 1
e testovany vysoce abundantni geny 16S rRNA, intl, tetO a sull
* pocet kopii gend v izolované DNA: log (CN.ult) DNA ~ 4-8
* pocet kopii gent ve vzorku: log (CN.gt.ml) vzorek ~ 6-10
 relativni standardni odchylka kvantifikace poctu kopii gend mezi laboratoremi nejvyse 8 %

Ring test 1 DNA REF - log (CN.ml1) vzorek DNA LAB - log (CN.mI1) vzorek
gen primér stand.odch. |rel.stand.odch.| primér |stand.odch.| rel.stand.odch.
16S rRNA 9.68 0.36 4% 9.66 0.35 4%
intl 7.73 0.35 5% 7.70 0.45 6%
sull 7.92 0.29 4% 7.87 0.28 4%
tetO 6.11 0.50 8% 6.15 0.35 6%

« Samotna gPCR analyza ma na kvantifikaci poctu kopii genti vyssi vliv nez izolace DNA

Vychodiska pro Ring test 2

* oveériti pro dalsi typy vzorkl (anaerobni kal, oSetrena odpadni voda)

e overiti pro vzorky s nizkou koncentraci DNA (oSetfena odpadni voda)

e oVeriti pro méné abundantni geny (vybrany na zakladé dalSich analyz o vyskytu ARG v
testované COV)



RESEARCH PLATFORM Fast Spin kit

W ON ANTIBIOTIC RESISTANCE i
“l-’ ‘\\\\‘- [ SpREAD THROUSH WASTEWATER PowerSoil Pro kit ng teSt 2

TREATMENT PLANTS
PowerSoil kit PowerWater kit

aktivovany kal centrifugace izolace DNA

absolutni kvantifikace gPCR

anaerobni kal 1 ml peleta c (DNA)
+ zvazeni zvazeni y o o
B T pocet kopii cilovych gend (CN)
filtrace Vv (DNA) =100 Lll gBIOCk1
250 ml vy geny
stanoven méfeni koncentrace 16S rRNA
suginy (fluorimetricky-Qubit, intl
Quantus) sull
CN.ng | Q tetO
.ng* (vzore
CN.g? (susina) & CN.ng™ CN.ng* DNA CN.pl?
CN.ml (vzorek) peleta gBlock2
geny
"y f e vy & . . . blaiMP
Ucastnici: VSCHT Praha, UCP Porto, TU Delft, Wetsus, University of Valladolid (pouze ;.o
izolace DNA) blaVIM
mcr-1
5 (7 P~ _ -
TUDelft (( — CATOLICA B i tetO — novy
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RESEARCH PLATFORM -
ON ANTIBIOTIC RESISTANCE R I n g teSt 2

) ‘\\\\‘ "ll SPREAD THROUGH WASTEWATER

“ TREATMENT PLANTS

Zavery Ring test 2

DNA izolovana kity PowerSoil, PowerSoil Pro a FastSpin z 1 ml aktivovaného nebo
anaerobniho kalu pfi riznych metodach dezintegrace (celkem 7 riznych kombinaci)
c(DNA) aktivovany kal: 199469 ng.ult  (19.9+6.9 ug.ml* vzorek) RST 35%
c(DNA) anaerobni kal: 9553 ng.ult  (9.5%5.3 pg.ml* vzorek) = RST 56 %

DNA izolovana kitem PowerWater z 250 ml oSetrfené odpadni vody pfi ruznych
metodach dezintegrace (celkem 5 ruznych kombinaci)
c(DNA) odpadni voda: 19110 ng.ult  (7.96%4 ng.ml* vzorek) RST 53 %

vyssSi vliv pouziti ruznych zvlasté dezintegracnich podminek

relativni standardni odchylka koncentrace DNA je nepfimo umeérna koncentraci

¢im méneé pritomné DNA, tim vyssi RST pro izolovanou DNA mezi laboratoremi
» vétsi efekt pouzité metody dezintegrace a dalsich podminek

PPPPP
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W RESEARCH PLATFORM :
RS Ring test 2
TREATMENT PLANTS
Zavery Ring test 2
e vysoce abundantni geny 16S rRNA, intl, tetO (1. varianta primeru) a sull
Ring test 2 DNA REF - log (CN.ml1) vzorek |DNA LAB log (CN.ml-1) - vzorek
— — A(LAB-REF)
gen | Vzorek | priumeér stdev rel.stdev |prumér| stdev rel.stdev
165 AS 9.5 0.5 5% 9.6 0.4 4% 0.1 « RST pottu kopii gend
FRNA NS 9.3 0.6 6% 9.6 0.5 5% 0.3 v ml vzorku mezi
TWEF 5.9 0.5 9% 6.0 0.7 11% 0.1 laboratoremi nejvyge
AS 8.0 0.4 5% 8.0 0.2 3% 0.0 11 %
intl NS 7.2 0.4 5% 7.6 0.3 4% 0.3 . vyjimkou tetO v
TWF 4.4 0.3 7% 4.5 0.5 11% 0.1 Odpadnf vodé -17 %
AS 8.0 0.3 4% 8.0 0.2 3% 0.0 (otazka dostatecné
sull NS 6.9 0.2 3% 7.3 0.3 4% 0.4 vhodnych primer()
TWEF 4.6 0.2 1% 4.6 0.4 10% 0.0
AS 5.6 0.3 6% 5.9 0.4 6% 0.3
tetO NS 5.1 0.3 6% 5.4 0.2 3% 0.3
TWF 2.9 0.2 7% 2.8 0.5 17% -0.1
'f;Lj Delft ((( um oF %\S;ILQUU %tsus
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RESEARCH PLATFORM

W ON ANTIBIOTIC RESISTANCE R | ng teSt 2
el s
Zavery Ring test 2
* meéneé abundantni geny blalMP, blaVIM, blaKPC, mcr-1
* detekovany pouze v nékterych vzorcich
* pro nékteré laboratore v nékterych vzorcich pod limitem kvantifikace
* pokud stanoveny RST az 40 %

* vliv pouzité metody qPCR — bude provedeno srovnani vlivu pristroje a pouzitych reakcnich
materialu

Dalsi hypotézy a cile
e Cim nizSi koncentrace DNA ve vzorku, tim vyssi RST mezi laboratoremi v koncentraci izolované
DNA (méné a vice ucinné postupy izolace)
e ale velmi maly vliv na kvantifikaci ARG — ,,navic” izolovana DNA obsahuje malé mnozstvi
cilovych ARG ?
e stanoveniinterlaboratorni a intralaboratorni odchylky pro jednotlivé odlisné kroky v protokolu
- e analyza zdrojl této variace (vSe provadéno v replikatech)

TUDelft « (O CATOLICA =
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RESEARCH PLATFORM
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“ TREATMENT PLANTS

1. qIAGEN. DNeasy® PowerSoil® Kit Handbook. 2017, Version: May 2017, p. 24,
https://www.giagen.com/us/resources/resourcedetail?id=5a0517a7-711d-4085-8a28-2bb25fab828a&lang=en

2. glAGEN. DNeasy® PowerSoil® Pro Kit Handbook. 2021, Version: March 2021,
https://www.giagen.com/us/resources/resourcedetail?2id=9bb59b74-e493-4aeb-b6c1-f660852e8d97&lang=en

3. glAGEN. DNeasy® PowerWater® Kit Handbook. 2020, Version: January 2020, p. 28,
https://www.giagen.com/us/resources/resourcedetail?id=75765ef9-2a6f-4f5d-a36b-dbd9beb43079&lang=en

4. Biomedical, M. FastDNA™ SPIN Kit for Soil. 2021, Version: 2021-05,
https://www.mpbio.com/media/document/file/manual/dest/f/a/s/t/d/FastDNA_SPIN_Kit_for Soil UM_2021
WEB.pdf
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RESEARCH PLATFORM

ON ANTIBIOTIC RESISTANCE POdékOVéni

“l’ ‘\\\\“‘ <UL | SPREAD THROUGH WASTEWATER
“ TREATMENT PLANTS

Prispévek vznikl za finan¢ni podpory projektu REPARES (Research platform on antibiotic
resistance spread through wastewater treatment plants) programu Horizon 2020 (H2020-
EU.4.b. ID 857552) a projektu TACR SS01020112 (Technologie pro odstranéni antibiotické
resistence z Cistirenskych kall aplikovanych v zemédélstvi.

Za poskytnuti vzork( dékujeme PVK, a.s.
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“'-’ “\\\\‘.‘ <UL | SPREAD THROUGH WASTEWATER

TREATMENT PLANTS

DEKUJI VAM ZA POZORNOST

Sabina.Purkrtova@vscht.cz
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