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1\\5 WHY NOT JUST MAKE NEW ONES?

® Costs on average $1 billion (USD)

O to bring a drogtOIENEN New antibiotic approvals
®* Huge investment for production jg
® Generic drugs are too cheap 30
l ®* Amoxicillin ~1$% 20
o * Single course 10

* Ozempic $1000 a month 0

®* Ongoing consumption

* Kimmtrack $975,000 a year

1930s  50s 70s 90s 2010-18

T'he Economuist




Journal of

An antibiotic from an uncultured bacterium binds to Medicinal Chemistry

an immutable target Methylation of Daptomycin Leading to the Discovery of
Graphical abstract Authors Kynomycin, a Cyclic Lipodepsipeptide Active against
Rhythm Shukla, Aaron J. Peoples, Resistant Pathogens

Multi-target mechanism Kevin C. Ludwig, ..., Kim Lewis,
accounts for lack of resistance Tanja Schneider, Markus Weingarth

Clovibactin from unculturable bacteria

Clovibactin
D-Leuz Serd  D-Hyn5

Correspondence

tschneider@uni-bonn.de (T.S.),
m.h.weingarth@uu.nl (M.W.)

NMPA gives approval to test

Clovibactin, a new antibiotic isolated

from soil bacteria, blocks bacterial cell anthIOtIC drug |n Malnland Chlna

A supramolecular structure blocks bacterial peptidoglycan synthesis wall synthesis by targeting essential
Clovibactin R peptidoglycan precursors, allowing it to

peptidoglycan o Synthesis kill drug-resistant bacterial pathogens

Kynomycin is designed to target complex skin and soft tissue infections caused
without detectable resistance. by bacteria.
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small oligomers.
er 10, :
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blocks lipid Il cycle
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1\\5 METHODOLOGY: qPCR AND MGS

O Reference sample 16S rRNA gene composition

% 4 Sdmp|e Types X 3 repliCCﬂ'eS X 3 DCIYS Lactobacillus fermentum
[ |NF, EFF, POND, SED (2 dCI)’S) Bacillus subtilis

Staphylococcus aureus

® H =
24-hour com ghes fe sam P Ies, n=33 Listeria monocytogenes

l [ ) q PC R 5 ARGS + ‘I 65 rR NA Salmonella enterica

Escherichia coli

®* ermB, sull, tetA, tetQ, tetW

Enterococcus faecalis

Pseudomonas aeruginosa

* Whole genome /metagenomic sequencing (MGS) s

® ResFinder DB and SILVA DB Percentage

Winand et al. 2019.Targeting the 16S rRNA Gene for Bacterial Identification in
Complex Mixed Samples: Comparative Evaluation of Second (lllumina) and

) 'I 65 r R NA a d iUS-l-ed ‘A R G pe r b acte ri a ’ Third (Oxford Nanopore Technologies) Generation Sequencing Technologies.
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l\\é METHODOLOGY: qPCR AND MGS
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1\\5 DISCREPANCIES? BIAS?

®* Gene length & Sequencing Depth
®* ermB: ~750bp
* tetQ & tetW: ~1920bp
* 165 rRNA ~1500bp

® Primer issues
* Off target binding

® Inhibitors interfere primer binding
® Less impactful for MGS?

®* Sample dilution




1\\5 PRESENCE ABSENCE
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100%
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100%
T 22.22%
O

0%
0%
0%

Science for Communities

He Pitaiao, He Tangata

100%
100%
100%
100%
100%
100%
100%
100%

Percent of samples ARGs were detected.

100%
100%
100%
100%
100%
77.77%
100%

66.6%

100%
100%
100%
100%
11.11%
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ARG throughout Treatment Process: qPCR
3000000
2500000 —— —
1\) 2000000 N ¢

y 1500000
O 1000000
500000 ﬁ
0  — — —
D1 D2 DX] D1 D2 DX} D1 D2 DX D2 DX]
INF INF INF EFF EFF EFF POND POND POND SED SED
® ermB =@—sull tetA tetQ —=o—tetW
INF INF INF EFF EFF EFF POND POND POND SED SED
2700636 1895615 2669494 45654 40384 31623 0 0 990
423532 425576 614870 127493 147182 135177 89977 94782 216803 14978
p 80374 185020 213917 54195 50971 57182 2611 3985 5392 533

690747 1012524 1150965 40802 41242 37512 0 0 521 0
568664 390419 579583 46496 45507 64931 0 0 74 103

Raw values summed for each day.
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ARG throughout Treatment Process: MGS reads

18000
16000
14000
12000
1 10000 o~
/] 8000 >~
O 6000 74——-'\\‘\’/.
4000 \%,_ 0
2000 e ° -
0
D1 D2 D3 D1 D3 D1 D2 D3 D2 D3
‘ INF ‘ N ‘ NG ‘ EFF ‘ EFF EFF | POND | POND | POND | SED SED
® ermB —o—sull tetA tetQ —o=—tetW
INF INF INF EFF EFF EFF POND |POND |POND  |[SED SED
gene  |D1 D2 D3 D1 D2 D3 D1 D2 D3 D2 D3
ermB 9613 6144 0 0
/) sull 5409 6251 4722 4763
p tetA 16063 12158 5214 2763
tetQ 11456 12689 0 0
tetW 10607 8442 1607

Raw values summed for each day.
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1\\; tetA REFERENCE MULTIPLE SEQUENCE ALIGNMENT

O

0.541955

INF+EFF

0.541955

INF+EFF+POND

tetAP 3 AB001076
tetA60 1 KX00027
tetA 3 AY 196695
tetA 1 AJ313332

INF+EFF+SED
INF+POND

SED

gy

POND+SED
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INF INF INF INF INF POND POND POND POND POND
ermB ermB sull tetA tetQ tetWw
100%' —
75% | .
50% |
25% |
_— =
= D1 D2 D3 DI D2 D3 DI D2 D3 D1 D2 D3 DI D2 D3 D1 D2 D3
[q0)
o EFF SED SED SED SED SED
B ermB ermB sull tetA tetQ tetw
L 100% o s m— ——
75% |
50% |
25% |
- —
DI D2 D3 DI D2 D3 D1 D2 D3 DI D2 D3 D1 D2 D3 D2 D3 D2 D3 D2 D3 D2 D3 D2 D3
asoo1o7e [ AFs34183 A)517790 [ Avosssos [l eu7soo1s B Hoeszsos [ kxo00272 u1233s [ xs8717
Accession aBosa980 | Aj313332 [ Avo490s3 DQ060146 FN396364 JN899585 || 120800 u73497 [} xe6468
AF100075 [0 Aja27422 [ Avi9eeos [l pqotaseo B cuse2437 [ koossi [ L33696 use37s [ x72021




INF INF INF INF INF POND POND POND POND POND
ermB sull tetA tetQ tetW ermB sull tetA tetQ tetW
15,000 -
10,000 -
. II I I II I
o 0_--- - = ..! —
o DL D2 D3 Dl D2 D3 Dl D2 D3 D1 D2 D3 D1 D2 D3 DI D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3
[¢0]
o EFF EFF EFE EFE EFF SED SED SED SED SED
3 ermB sull tetA tetQ tetw ermB sull tetA tetQ tetw
<
15,000 -
10,000
. III lll I.I
N | [ ..l __| = — . _—
DI D2 D3 D1 D2 D3 D1 D2 D3 Dl D2 D3 D1 D2 D3 D2 D3 D2 D3 D2 D3 D2 D3 D2 D3
. AB001076 . AF534183 AJ517790 . AY963803 . EU780013 . HQ652506 . KX000272 . U12338 . X58717
Accession . AB054980 AJ313332 . AY049983 T DQO60146 . FN396364 JN899585 . L20800 . U73497 . X66468
B Ar109075 [ Aja27422 [ Avieesos [ pqoiaseo BN Gusez437 B koossi B 133696 [ uses7s B x72021




1\\5 PROS AND CONS: gPCR & MGS

8 | Applied and Industrial Mic iology ie h Article | 24 b

Nonbacterial Microflora in Wastewater Treatment Plants:
an Underappreciated Potential Source of Pathogens

* gPCR

® Fast and effective

. William Taylor &, Louise Weaver &%, Erin McGill, Craig Billington

® Ubiquitous and cheap

AUTHORS INFO & AFFILIATIONS

® (more) Quantitative

« (M) Check for updates:

®* Need a priori knowledge

®* Metagenomic Sequencing (MGS)

® Time consuming and expensive

D)

® Specialised knowledge, multiple methods
® Limited quantification

Large amount of redundant information
® Catch-all (with enough depth)

®* Broad with option of further analysis
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