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ﬂ Project Overview

= Target and kill antibiotic resistant pathogenic bacteria
and cancer cells

= Implementing a killer-prey-system with two different
E.coli strains
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n Sensing System
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8okt LuxQ-Tar Fusion Protein

FNDNTEN TR B ) Luxa

'!I!k)-ﬂﬁfﬂ)-( cCh ) Tar

Construct 1: TM2 from LuxQ

General structure
of LuxQ and Tar Construct 2: TM2 from Tar

Legends:
TM: transmembran domain  PD: periplasmic domain CD: cytoplasmic Domain
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n Results
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08t Expression Test with Fusion-YFP constructs

=) LuxQ-Tar fusion protein is expressed and located in the membrane
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Killing System | — Killing by Phages
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8ot Overview

" Arepressor
conjugative proteins

O A-phage genome

hittdronmEstimisbenoisinisssathimdothdees
phitesigacd aleflsonjugation
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n Phage-Killing Modeling
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8ot Simulation Results

< il Phage-Killing Modeling { ,Qi

o population dynamics of prey cells

. population dynamics of free phages
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High initial killer cell density is not necessary for efficiency of the
system: 10 killer cells are able to kill 10° prey cells in silico
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Xbal
hd

Xbal T Kpnl Spel Xhol

e oriT s 9 J23101 R Fp s 9 GAM Ty

— T — _—H—_— + F-1--xhol
Spel " Xbal " Agel '

hegative 1kb Plus sample 1 sample 2 sample 3 positive *
control DNA Ladder P P P control

123101

PCR amplification with CmR specific primers from the A- genome

=) Engineering of the A-phage succesful
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SroiLt Conjugation Results

= Conjugation tests with engineered Amp_Kan_Cm Amp_Kan_Cm

growth growth

A- phages

= Numerical values for conjugation
rate obtained for modeling

Conjugation Kinetics
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Construction and Characterization

ﬁ Luxl

Construction of Sender part for Prey bacterium producing constitutively Al-1

1250L ',5-.. ¥
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= Characterization: Determination of = —50) g’
Al-1 concentration in culture Y o
supernatants 5:;, 500
o

=» Maximum c(Al-1) = 1250 pM 253
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TOKILE Construction and Characterization

l LuxR . Colicin E1
Immunity

Construction of Al-1 inducible colicin producing Killer strain

Lysis test - Killer
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= Characterization: Determination of killerg
edicigsisyfonadilitererglédsieinduction
levels and prey-killer ratios
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=) Hygisldffie etisienay for... i i
c(AL.3 5 Wy o

...prey-killer ratios up to 100:1
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4 Killer-Prey Test

10
5570

= Killer cells prepared in different
ratios with Al-1 producing sender 5

t =60 min

11
81
10:7
291
101

=» Constructed Killer-Prey-System is functional with high efficiency
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TOKILL Toxic Effect on eukaryotic cancer cells

= Cancer cells (MCF-7) treated with
colicin E1 producing killer cells

Killing effect on cancer cells

45,
N 40
I.I. '.‘

35 'l "s“‘ ) ) ] .
% 30 /,' “om o dPr_opldluhn iodide (PI) used to detect
é 25 o ying cells

20 .’

15 o .
% 1ol = Percentage of Pl stained cancer
X OO coencliecccco- = cells, thus dying ones were

ZT R measured over time
0 1 2 3 4
time [h]

=» Colicin E1 producing killer cells are

“® no bacteria able to kill eukaryotic cancer cells
-& £ coli (colicin E1 receiver)

-= E. coli (reference)
=) Approach for medical treatment
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n Sensing-Colicin-Killing Modeling
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Ll Simulation Results
low chemotactic activity high chemotactic activity

Frey Population (L) Fray Fopulation (U)

density [o]

Killer Population (%) Killer Population (%)

density o]
density [gA1]
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ﬂ Human Practice - Science Communication
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Surveys Phips Portal
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¥ Creation of Al-2 Sender % Cloning and % Creation of Al-1 Sender
Part Characterization of Part

¥4 Creation of chemotaxis bacteriophage A cl ¥4 Creation of Al-1 inducible

LuxQ-Tar fusion receptor  ¥@Assembly of modified colicin producing killer
bacteriophage A part

=» Expressed and located in =»Conjugation of modified =» Verification of the colicin
Membrane bacteriophage A prey-killer system

= Killer activity on
eukaryotic cancer cells
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ﬂ At the end of the day...
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