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an actinobacterium, ke Streptomyces spp.,

ACTINOBACTERIA
useful for the food & feed industries.. GENOME EDITING

NATURAL PRODUCTS

HETEROLOGOUS EXPRESSION

SUMMARY

Molecular tools for C. glutamicum. One of the first genetic manipulations

of C. glutamicum was transformation with a modified plasmid (Santamaria rEre e 5 reme| Gar mrteiEn e
: etal, 1984). The dawn of genetic engineering in C. glutamicum revisits the _ . .

. primitive yet essential first steps in agriculture for Humanity. Photography: of genetic manipulation of
tools from the Bronze Age. actinobacteria.

We developed gene editing and
delivery systems to engineer the
but also as heterologous host,

industrial host Corynebacterium

glutamicum.

thanks to its genetic ameaneability

: As a result, we were able to implement
Discovery of Corynebacterium glutamicum. This organism was firstly the heterologous production of two

isolated from a soil sample from a Tokyo Zoo (Kinoshita et al., 1957). and the avallablllty Of mOIQCUIar tOOIS classes of specialized metabolites.

Ironically, the industrial production of L-lysine by C. glutamicum provides

the essential amino acid to feed poultry and pigs. Painting: “Girl feeding _
pigs” by Richard Westall (1800). e.g. plasmids and programmable endonucleases.

~ ACKNOWLEDGEMENTS

The authors are grateful to Nikolas Eckert, Liliya Horbal, Jorn
Kalinowski, Christian Ruckert, Giacomo Giacomelli, Birgit
Rosenkranzer and Maksym Myronovskyi for technical help,

Since the current Lasting selection, e.g. expression plasmids SHEIS EeHel i Sl
tGChﬂO'OgieS Of This work was supported by National Funds through FCT —

Fundacgao para a Ciéncia e a Tecnologia, |.P. under the project
:  ERA-IB-2/0001/2015; fellowships SFRH/BD/131939/2016 (FM)
gene editing and gene Long preparations periods, e.g. designing repair templates 1 i cbiEiRisses e als B G s SR CHL e
:  DL57/2016/CP1355/CT0023. The work was also supported by
E FEDER - Fundo Europeu de Desenvolvimento Regional
through the COMPETE 2020 — Operacional Programme for

delivery in C. glutamicum

- - Competitiveness and Internationalisation (POCI), Portugal

Often reguire LabOTIOUS mUtant Screenlng, e.g. after Cas9 gene editing 2020, and by Portuguese funds through FCT - Fundacéo para
: a Ciéncia e a Tecnologia/Ministério da Ciéncia, Tecnologia e

Ensino Superior, and “Institute for Research and Innovation in

:  Health Sciences” (POCI-01-0145-FEDER-007274), by the

@ . project  NORTE-01-0145-FEDER-000012,  Structured

Programme on Bioengineering Therapies for Infectious

(D Diseases and Tissue Regeneration, supported by Norte

Portugal Regional Operational Programme (NORTE, 2020),

We developed under the PORTUGAL 2020 Partnership Agreement, through

the European Regional Development Fund (ERDF). This work

A NOVEL PLATFORM FOR GENE EDITING AND PHAGE-BASED INTEGRATIVE SYSTEMS was also supported by the DFG grant LU1524/4—1.
for Corynebacterium glutamicum

Y THIS WORK ONLINE

\—/

Featuring dedicated molecular tools
Cosmid library of C. glutamicum, representing >94% of the chromosome

Markerless gene knock-out, using cosmids modified with excisable markers

Presenting a new microbial factory

Corynebacterium glutamicum BCA strain

with a reduced metabolic footprint

with integration sites for plasmids based in the actinophages ¢BT1 and ¢C31
: INSTITUTO

DE INVESTIGAGCAO
E INOVAGAO
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40 mg L polyketide flaviolin, in 72 hours DO PORTO

sustained by a synthetic rppA gene, delivered via ¢C31-based system
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