1917 —
D'Herelle
identified

bacteriophages

1915 —
Twort observed
dissolution of
micrococcal
cultures

/

1918
D’Herelle tests the
effectiveness of
bacteriophage on
Salmonella
pullorum
infections

1920-1930 —
First
commercialization
of phage
preparations for
therapeutic use

1921 —
D'Herelle
publishes Le
bactériophage,
son réle dans
I'immunité

1960 —
Discovery of
restriction/
modification
systems

1943 —
The first
classification of
phages by
electron
microscopy

1928-1952
Hershey—Chase
experiments: only
phage DNA enters

the host cell

A

/

1985

Smith develops
phage display

2001 —
Firstin vivo use
of lysins as
antimicrobial
treatment;
Beginnings of
phage therapy
“recent interest
stage”

2006 —
FDA approves
phage use in

food products

(A)

2008 —
Start of phage
discovery
program leading
to today’s
largest phage
bank

2007
CRISPR—Cas
system
demonstrated to
provide bacteria
with adaptive
immunity against
phages; FDA
approves the use
of anti-E. coli and
anti-Salmonella
phage
preparations

N

(B)

/O

2009

First modern
phage therapy
clinical trial (phase
1/11)

2010 —
BioTector:
reduces
Salmonellalevels

in poultry

2011 —
EcoShield™, a
phage

2016 —

New phage
restores antibiotic
sensitivity in
multidrug-
resistant
Pseudomonas
aeruginosa

2013-2017 —
PhagoBurn
clinical trial:
phage therapy
to treat burn
wounds
infected by
Pseudomonas
aeruginosa

2012
English-language
summary of
Soviet clinical
phage therapy
experience

preparation
against E. coli
0157:H7,
receives
regulatory
approval

/

2018
Implementation
of Magistral
phage therapy in
Belgium

2019 —
First clinical use
of genetically
modified phages;
First FDA-
approved clinical
trial of
intravenous
phage therapy

2020 —
Report of first
clinical use of
Good
Manufacturing
Practice (GMP)-
grade phages

published

N

2020-2024 ——

Bacteriophages used as

delivery vehicles for
protein- and DNA-based
vaccines for COVID-19

2022 —
100 English-
language phage
applicationsin
humans
published since
2000

2021
First CRISPR-
hage clinical trial

N




