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@ Project ObjectivesSustainable supply of antiinfectives and anti-cancer drug
candidates

V Synthetic biology and metabolic engineeringto create a chassis strain 8treptomycesvith
superior growth and robustness, and tuneable metabolic activities
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Actinobacteria Myxobacteria

@ Scientific Approach:
Interdisciplinary

¢ Scaleup&

Genome Sequencing “3)1)?7% P TranSfer @YW“Y"‘

Integration of systems and 1 A -
synthetic biology, Genomics " ;&1 «@5
metabolic engineering, e — -
ene Cluster Cloning Universal ﬁ
process development N s o
GAssembly ﬁ/[:k i ﬂ EJ
. . . Bioprocess
¢ Creation of an efficient g hetic °Eppim':“:," S Devpelopment
value chain Biology Gy ‘@ UACR_
Cluster Fermentation Purification
cgibeechy op::ci:;s,onﬁ Streptomyces
Promoter rimosus
Gene Repulto
Enolneenno E> Chassls Strain <] g
Expression ﬁ.‘/} Strain Engineering
Systems Metabolic

Biology Engineering




7.\ CoBioTech Project Plan WP1z Systems biology *%a

MISSION

@ Objectives:

V

V
V

¢ Deliverables:

Vv

Vv

Systemswide profile of wild
type and industria.rimosus

Analyze new strains created

Integrate multromicsdata to
understandcellular function
and identify targetdor
metabolic engineering.

GEM as premiurknowledge
and database.

Multi-omicsdata setsof ¢ —
initial andnew strains . s Z A
Targetidentification »:
for strainengineering

Systemsbiology model

Becker and Wittmann (2018) Curr. Opin. Microbiol. In press
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¢ Objectives: ) .
V Toprovide a standard operating procedure for |7 ™ ) m“
streamlined genome engineering afdustrial S. \.""J C——")
rimosusstrains. gl 1 - i Coa

. . . —N-f/-»-u--»-» Sep
V Togenerate theS.rimosuschassis strain for " ’\h ‘lh SO NENIINIR
optimized heterologous production of bioactive S

natural products.

V Toreconstruct and verify synthetic promoters,
RBSs and terminators in an industri&lrimosus
strain.

@ Deliverables:

V Technologyplatform for the efficient genome
engineeringof S.rimosus

V FirstgenerationS.rimosuschassisstrain

V Finalcollectionof improvedS. rimosughassis
strainsandtheir genomesequences

\_ Complex metabolic background

——

J
( Cluster free S. albus k ( Cluster activation )
_am— f Cryptic clusters

5—‘.“:\ L~ ¢ b > ¢ P —

1—»—»—“—4— =
Activated compounds

oo i CHy

o 5

B No clusters B i b ~

™~ 2 CHy " o cH,
M 2 attB sites 1 o, N"] ) o o
Simplified metabolic background c i f

[
( \V/ Amplification of attB sites )

B No clusters

% M 3attBsites <

-

/' B No clusters
7 M 4 attB sites

i

Yield enhancement

Clusters
) o o
\-D-N——O = mpmm)

Optimized production levels

ol

J1074 Del14 B2P1 B4 y




& Obijectives:

V Optimize building block, redox
and energy supply.

V Implement novel precursor
pathways to enhance the
chemical space

V Implement orthogonal
pathwaysto drive the
production of e.qg. polyketides
isoprenoids anather
compounds (withWP2).

@ Deliverables:

V Bioinformaticdataseton S.
rimosusmetabolicpotential

V Clonedtarget genes énzymeg
or metabolicpathways

V Hostscarryingthe new
pathways

of core functions
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& Objectives: ety =5 =

V Synthesize target genelusters TRy W Wi sGw iR W s
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V Re-engineer clusters via misplasmids e A e A bk 4 A 4
V' Introduce clusters intsuitable strains of e e

S. rimosusind optimized versiongWP3). c

V Evaluatethe productivityat lab scale bg&gd@b&

¢ Deliverables: H Ojfo .]Oj fJ &]f‘r Oﬁ
V Geneclustersencodingbiosynthesisof
target compounds ﬁ%’-’-ﬁfogdd]rb‘ﬁ[“bgﬁ

V Engineereedyeneclusterscontaining
suitablepromotersandregulatory Obg!‘i JX[‘QZ%
elementslocatedon replicativeor X o =7
integrative vectors

V Readyto-useS. rimosusransformants

Petkovic et al. (20083eneticof Streptomyces rimosythe Oxytetracyclind’roducer. MicrobioMol BiolRev 70: 704¢728.
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¢ Objectives:
V Readaptation of industrial media
V Toscale down the procegs lab-scale

V Strain testing at 8- and 20L-
fermenter scale.

V Down-stream processing.

@ Deliverables:

V Reoptimized mediaandfermentation
proceduresat lab, 5L and 20L-
fermenter scale

V The bestperforming strainstested
andselectedtarget compounds
isolated

Petkovic et al. (20083eneticof Streptomyces rimosythe Oxytetracyclind’roducer. MicrobioMol BiolRev 70: 704¢728.



72 CoBiolech Summary and Project outcomes

¢ Widely exploitable microbial
hosts for the production of
industrial goods

¢ High value antinfectivesand
anti-cancer drugs in sufficient
amount and quality for further
commercial development



