
Heat Sensor
Checkpoint 2

CATE is an engineered, non-pathogenic E. coli strain 
that colonizes and kills tumors. Two built-in safety 

checkpoints combine molecular tumor-targeting and 
external control in a cancer treatment.
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Molecular targeting ensured by two signals:
1. High CATE Cell Density (only reached in tumors)
2. High Lactate (solid tumor marker)
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Dr. Simon Ittig 
CEO T3 Pharma

"I do believe that the technology [bacterial cancer 
therapy] is well advanced and robust. We have a lot 
of  data to demonstrate this and it inspires confidence 

in people."

CATE specifically colonizes tumors
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"The fact that you would use bacteria intra-
venously would not be an exclusion criterion, if  it 
has passed all the required pre-clinical tests, of  

course."

Dr. med. Christian Britschgi
Oncologist,

University Hospital Zurich

"Based on the numbers you’ve presented it’s reali-
stic to have enough sensitivity [to image CATE 

with MRI]."

Prof. Dr. Markus Rudin
Institute of Biomedical Engineering, 

ETH Zurich
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Talks Interviews

HeLa CCL-2 lc cells killed by 
2 nM Azurin in lysed CATE.

Is there Lactate?

Are there 
many 
CATE‘s?

Vasileios Cheras, Nicolas Huber, Anubhav Jain, Niko-
laos Korasidis, David Schweingruber, Valentin Senlis, 
Irma Telarovic, Lida Vadakumchery
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 Influence of Bacterioferritin on the MRI Signal

Controls CATE lysate against cancer cells
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Simulation of thermal pro�le in the vicinity of the tumor after 
180 min of heat activation, temperature stays non-harmful
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Simulation of the tumor area.
CATE kills 25% of the total tumor.

CATE layer
Area of killed cancer cells
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AND-Gate Model: 
Azurin expression over Time
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Doctor activates Heat Sensor

Library Variants Characterization

TlpA RBS library variants improve 
fold-change signi�cantly wrt parent

Tumor Sensor activation leads 
to expression of Bacterioferritin

Azurin is the Anti-Cancer Toxin

Heat Sensor activates Toxin Release via cell lysis by 
protein E. Accumulated Azurin gets released.

Cancer activates Tumor Sensor
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(ellipses figure the uncertainty resulting from our fits)
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The Tumor Sensor activation leads 
to expression of Azurin, which 

then accumulates inside CATE.

Azurin is a potent cancer killing 
agent, effective at a concentration 

of 2 nM in lysed CATE.

One order of magnitude reduction 
of TlpA promotor leakiness

Leakiness Reduction wrt parent

Safety Checkpoint I

Safety Checkpoint II

Focused
Ultrasound

Doctor triggers 
Toxin Release?

AND-gate test circuit

Model fit to experimental data

Parameter space of AND-gate model
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