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Nourseothricin (NTC) A superior selection antibiotic
In molec! I!a genetics

« Streptothricin-class antibiotic for an extraordinarily broad spectrum of bacteria and
eukaryotic unicellular or complex organisms (see Table 1)

Field of use « Preferred selection antibiotic for genetic modification of
— Gram-positive and Gram-negative bacteria

— Yeast and filamentous fungi

— Protozoa and microalgae

— Plants ... and many more

» Antibiotic effect of NTC through inhibition of protein biosynthesis
and induction of miscoding

* Resistance to NTC conferred by satl or natl marker genes

* Product of the resistance gene - Nouresothricin N-acetyltransferase - inactivates NTC
by monoacetylation of 3-amino group of the 3-lysine residue

Mechanism
of Action

« Low or no background: Resistance protein is localized intracellularly and cannot be
degraded in the cell culture medium

* Not used in human or veterinary medicine, therefore, no conflict with

Advantages regulatory requirements

* No cross-reactivity with other aminoglycosid antibiotics such as Hygromycin or Geneticin
* No cross-resistance with therapeutic antibiotics

+ Long-term stable as powder or solution

» Highly soluble in water (1 g/L)




NTC is an efficient selection antibiotic for a broad range of species

. MIC* Selection conc.
Group Species
pg/ml pg/ml
Gram-negative bacteria Agrobacterium tumefaciens 100
Escherichia coli 2-12 50
Francisella tularensis 50
Pseudomonas aeruginosa 50 100
Gram-positive bacteria Bacillus subtilis 5 50
Enterococcus faecium 8-256 500
Staphylococcus aureus 2-12 50
Streptomycetes Streptomyces lividans 6 100
Yeast Candida albicans 200 250-450
Hansenula polymorpha 100
Kluyveromyces lactis 50
Pichia pastoris 100
Saccharomyces cerevisiae 25 75-100
Schizosaccharomyces pombe 40 100
Other Ascomycota Acremonium chrysogenum 25
Aspergillus nidulans 120
Cryphonectria parasitica 100
Neurospora crassa 200
Penicillium chrysogenum 150-200
Podospora anserina 50
Sordaria macrospora 50
Trichophyton mentagrophytes 50
Basidiomycota Cryptococcus neoformans 100
Schizophyllum commune 3 8
Ustilago maydis 75-100
Protozoa Leishmania tarentolae, major etc. 100
*MIC: Phytomonas serpens 100
Minimal inhibitory Plasmodium falciparum 75%*
concentration Toxoplasma gondii 500
** |C50: Microalgae Phaeodactylum tricornutum 50-250
Concentration inhibiting Thalassiosira pseudonana 100
0,
el S Plants Arabidopsis thaliana 20 50-200
Daucus carota 100
Lotus corniculatus 50 2
Nicotiana tabacum 100
Oryza sativa 20 200




NTC is an aminoglycoside antibiotic of high stability
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» Natural mixture of streptothricins C, D, E

and F produced by Streptomyces noursei
D + F >85%

* Long-term stable without loss of activity

— Powder can be stored for 10 years at
4°C or for 2 years at 20°C

— Solution (100 mg/ml) is stable for >24
month at -20°C or 12 month at 4°C



NTC was successfully applied in a broad range of host systems

~S __

elected publications 1:
Alshahni et al. (2010) Nourseothricin acetyltransferase: a new dominant selectable marker for the dermatophyte Trichophyton
mentagrophytes. Medical Mycology 48:665

Cox et al. (2003) Superoxide Dismutase Influences the Virulence of Cryptococcus neoformans by Affecting Growth within Macrophages.
Infect. Immunity 71: 173

El-Khoury et al. (2008) Gene deletion and allelic replacement in the filamentous fungus Podospora anserina. Curr Genet 53: 249
Gold et al. (1994) Three selectable markers for transformation of Ustilago maydis. Gene 142: 225
Goldstein et al. (1999) Three New Dominant Drug Resistance Cassettes for Gene Disruption in Saccharomyces cerevisiae. Yeast 15: 1541

Hamano et al. (2006) A Novel Enzyme Conferring Streptothricin Resistance Alters the Toxicity of Streptothricin D from Broad-spectrum to
Bacteria-specific. J. Biol. Chem. 281: 16842

Hentges et al. (2005) Three novel antibiotic marker cassettes for gene disruption and marker switching in Schizosaccharomyces pombe.
Yeast 22: 1013

Hoff et al. (2009) Homologous recombination in the antibiotic producer Penicillium chrysogenum: strain APcku70 shows
up-regulation of genes from the HOG pathway. Appl Microbiol Biotechnol 85:1081

Jacobs et al. (2009) Engineering complex-type N-glycosylation in Pichia pastoris using GlycoSwitch technology. Nature Protocols 4: 58
Jelenska et al. (2000) Streptothricin resistance as a novel selectable marker for transgenic plant cells. Plant Cell Reports 19: 298
Ji et al. (2007) Two New Members of Streptothricin Class Antibiotics from Streptomyces ginlingensis sp. Nov. J. Antibiot. 60: 739

Joshi et al. (1995) The gene encoding streptothricin acetyltransferase (sat) as a selectable marker for Leishmania expression vectorgy Gene
156: 145



NTC was successfully applied in a broad range of host systems
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