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Technology
A Novel complex of engineered phages that deliver uniquely programmed CRISPR-Cas constructs
into bacteria to reverse their antibiotic resistance.

The Need & Solution

The increasing threat of pathogen resistance to antibiotics requires the development of novel
antimicrobial strategies. Bacterial pathogens evolve to overcome the therapeutic effect of antibiotics
simply because antibiotics kill bacteria that are not resistant to them. This selective pressure that
kills sensitive bacteria but not antibiotic-resistant bacteria is applied in each use of antibiotics.
Currently, there is no approach that exerts selection pressure, which counteracts the selective
pressure formed by antibiotics, i.e., a selection pressure that favorably changes the ratio of
antibiotic-sensitive pathogens over antibiotic-resistant pathogens. Applying such a selection
pressure will actively increase ratio of antibiotic-sensitive bacteria, and treat the core problem of
antibiotic-resistance formation rather than its symptoms. Here we propose a genetic strategy that
aims to sensitize bacteria to antibiotics and selectively kill antibiotic-resistant bacteria. We will use
temperate phages to deliver a functional CRISPR-Cas system into the genome of antibiotic-resistant
bacteria. The delivered CRISPR-Cas system will be programmed to destroy both antibiotic
resistance-conferring plasmids and genetically modified lytic phages. This linkage between
antibiotic-sensitization and protection from lytic phages is a key feature of the strategy. It allows
programming of lytic phages to kill only antibiotic-resistant bacteria while protecting
antibiotic-sensitized bacteria.

Potential Applications

This proposed technology has several potential human clinical applications, for addressing antibiotic
resistance in human bacterial pathogens, by applying a constant selective pressure that will force
bacteria to select for maintaining antibiotic sensitivity genetic properties. The first product
developed from this technology is a “superphage spray product” aimed as a biological disinfectant
for significantly lowering the percentage of antibiotic-resistant bacteria in hospital settings, in
particular on hands of medical personnel.

Stage of Development: POC in non-pathogenic bacteria

Patents: One US granted patent (number 8,865,158) and one pending patent application
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Click here to read Haaretz story from 13/11/2013 - English version

Click here to read Haaretz story from 12/11/2013 - Hebrew version

Contact for more information:
Adi Elkeles =5, CEO, +4972.73.2753440

Ramot at Tel Aviv University Ltd. P.O. Box 39296, Tel Aviv 61392 ISRAEL
Phone: +972-3-6406608
Fax: +972-3-6406675

ITTN - Israel Tech Transfer Network
Yeda Research & Development Co. Ltd, P.O Box 95, Rehovot 7610002, Israel, Telephone: 972-8-9470617, Fax: 972-8-9470739

Page 2/2


http://www.ramot.org/sites/default/files/content/new_protein_could_replace_antibiotics_-_haaretz_13112013.pdf
http://www.ramot.org/sites/default/files/content/new_protein_could_replace_antibiotics_-_hebrew.pdf
http://www.ittn.org.il/technology.php?tech_id=2-2012-282_Ramot&act=contact_page
http://www.ittn.org.il/technology.php?tech_id=2-2012-282_Ramot&act=contact_page

