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What is Pathway engineering? e a
The use of biological knowledge to design or re-design microorganisms’ biochemical DBTL cycle S
pathways to obtain biochemical or biofuels in a more sustainable way. E
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Metabollic engineering Synthetic biology ®Test: APPLY
Improvement of cellular processes by the Design and engineering of biologically based A 4
modification of specific reactions and functions parts, novel devices and systems as well as
within the cell, or the introduction on new ones redesigning existing, natural biological — @ LeCII'I‘I: AD,UST & OPTIMIZE /
with recombinant DNA technology. systems. \ J

Rational design of a synthetic Entner-Doudoroff pathway for improved and controllable NADPH regeneration
Chiam Yu Ng, Iman Farasat, Costas D. Maranas & Howard M. Salis. (2015)
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Goal: NADPH cofactor regenaration rate improvement, which is a rate limiting I][IE'S .'| Synthetic ED operons
compound in many anabolic reactions Output: DNA sequence with

maximal expression control ¢

Combinatorial RBS
mutants libraries

T t fc .-
©) Heterologous enzyme Entner-Doudoroff pathway - dres? S
screening for efficient pathway Zymomonas mobilis heterologous genes
=
5 Optimize DNA sequences
lucose Pathway with lower ATP . S rameition rate Starting call: £D 1.0
produd:lon - more exergonic v Minimize undesirable
35 ATP ik . elements o dRBS1gRBS2dRBS3dRES dRESS o 4
L ADE v/ Assembly cost and time Yt =l=l=]=1=]
EMP 7z lucose 60 /:‘IDAPD’PH ED Operon Calculator i S EsEm Variant 1: G@DE:)OE’E{)I*E-:)*
pathway Pathway Sl - R o o o
Fructose-6-P 6-P-Gluconolactone creates a dro odule Input: Protein sequences 30' SYm:EﬁC"?N:Bl;lig‘DS CTyRTTy
ATP. f i argeting the of
oy | 20 | = rom any organism st AT S FES SS
Fructose-1,6-P 6-P-Gluconate RBS library calculator
Dihydroxy- foa Fi e2
acetone-P l faur
'\) Glyceraldehyde-3-P 2-Keto-3-deoxy-
Al NAD* 6-P-gluconate
NADHDf gapA 7 MAGE (multiplex automated genome S || e A E
Glycerate-1,3-P NADP* Engineering) targets many locations on the . . Coupled to Carotenoid . e
Pent
‘;‘3‘; pak th:p‘:;e NADPH chromosome for modification in a single cell or ® Strain screening ® biosynthesis (97% increase) high turnover .e nzymes might
path 2 across a population of cells lead to big changes
3-P-Glycerate athway
I gpm
§eno NADH + NADP*
:y"kj;g';';i"?'pvmvate Mu(:}m s Production of fatty acid-derived oleochemicals and biofuels by synthetic yeast
F ATP PpsA " .
i Pyruvate NADPH + NAD* Cell faCtOI‘leS
Figure 1 Yongjin J. Zhou, Nicolaas A. Buijs, Zhiwei Zhu, Jiufu Qin, Verena Siewers & Jens Nielsen. (2016)
Organism: Saccharomyces cerevisiae
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