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Microbes

Tiny creatures which have enormous
functionality

On Earth from the
beginning
Diverse

Evolve easily
Exchange
functionality
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Fight against pathogens

Starting from the World War Il, antibiotics
and biocides were recognized as the

weapons against pathogens; Sulfonamides.

beta-lactams, quaternary ammonium
compounds
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Antimicroblals save lives of millions




QACs in general
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Clean equipments
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Mode of action

@ high concentration (CMC)
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BAC Degraders
BUT

We have isolated a new bacterium

(Ertekin elal . ESAT. 2018)
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Pseudomonas sp. BIOMIG1
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FPseudomonas Sp. BIOMIG1

16S rRNA based Phylogenetic
Analysis
I it yowsrt

'
[— L e W 2
» V e -

won [Dee TN

- ). BAC degraders are RARE

P oy T )
P oss T4 JAEIYM 1Y)

P putste D)

J{{r“‘ngv" TS LA OB

A ] BIOMIG1 mineralizes BACs to
NH, and CO,




Biotransformation Pathway

N-dealkylation Reaction
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ENzyme catalyzed reaction




Comparative Genomics

Enelin et al. 201 7.ESAT

BIOMIG 1 Pheanotypes

@ Cemplete BAC degrader

[BIOMIG184c)

GENE iIson a
mobile genetic element




Comparative Genomics

Erteldn el al 2017, EQAT
BIOMIG1 Phenotypes
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@ Food with BDMA :> Camn only degrade
Olution 1o extinclion BOMA

@ Complete BAC degrader BDMA degrader

(BIOMIG 1845) (BIOMIG1%)

GENE Ison a
moblle genetic element




Comparative Genomics

Enekin et al 2017, ESAT
BIOMIG1 Phenotypes

:> Feed with BOMA Q Can only degrade
Dilution o extinction
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Sequence their
GENOMES
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Pairwise
comparison
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Identify
different genes
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Gene for BAC-> BDMA

An array of 8 genes are responsible for
BAC biotransformation to BDMA
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Gene for BAC->BDMA

An array of 8 genes are responsible for
BAC biotransformation to BDMA

Only calabolic gene

oxyBAC




Phylogenetic classification of OxXyBAC

OxyBAC is a Rieske Oxygenase
Rieske Domain + Non-heme Iron center
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Heterologous expression of oxyBAC in E. coli

Last confirmation’

- E. coli cannol degrade BACs




Heterologous expression of oxyBAC in E. coli

Last confirmation

- E coll cannot degrade BACs

- 0xyBAC gene was synthesized and
cloned into a veclor




Heterologous expression of oxyBAC in E. coli

Last confirmaltion

- E. coll cannot degrade BACs

- OxyBAC gene was synthesized and
cloned into a veclor

- Plasmid was Inserted into E. colf
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Heterologous expression of oxyBAC in E. colj

Last confirmation:

- E. coli cannot degrade BACs

- OxyBAC gene was synthesized and
cloned Inlo a vector

- Plasmid was Inserted into E. coli
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BIOMIG1 is resistantto many antibiotics
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BIOMIG1 multidrug resistance genes

CARD: The Comprehensive Anlbiotic Resistance Dalab
RGI: Resistance Gene Identifier
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Most of the MDR genes are on
mobile genetic elements




Is there a microbe worse than a SUPER Bug?

BAD Bug . microbe that makes you sick

’

SUPER Bug . resistant 1o many antibiotics

LHYPER Bug_] resistant to antibiolics and

deqrade disinfaectants




Assisted Resistance

@ multiple species communily

Gamechanger's Game




Assisted Resistance

@ where inhibitor gels consumed




Sub-KIC
QAC concentration
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Experimental Evidence

Pseudomonas sp. BIOMIG1 + E. col In mallo

se

SURSTRATE DEGRADATION

®

GROWTH
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Experimental Evidence

Pseudomonas 5p. BIOMIG! + E. coli in mallose

SUBODTRATE DEGRADATION GROWTTH
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EXperimental Evidence

Fseudomonas sp. BIOMIG1 + E. coll in maltose

SUDBTRATE DEGRADATION GROWTH
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Experimental Evidence

Maltose can Onlv be Obacard
used b‘/ F.coll Dl

Control
E.coli
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Co-culture

\ N - 4
S5 615 W12

BAC concentration, mg/L

* Every day, growth measured
1 000 mg/L Maltose was with UV/Vis spectromeler al

added to all falcon tuhes 600nm

BACs concentration 4
measured with HPLC method




Experimental Evidence

Domestos Is commercial
disinfectant 1o clean surfaces

BIOMIG1 can degrade BACs in
Domestos even at application
concentration
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BALC

Domestlos® contains
16 753 mg/L BACs
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TIME (Dave)




E. coli only

E. coli cannot grow

above 8 mg/L BAC when
Domestos was applied

8 mg/L 125 mg/L
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E. coli with BIOMIG1

E. coli can grow even at
125 mg/L BAC when
Domestos was applied
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Recommendations

We have to think about new generation of disinfectants

HEALTH vs REACH

Or optimize practice: additional ingredients lo inactivate oxyBAC

R&D
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