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Method - Rationale

= Natural eukaryotic promoters sense wide variety of
conditions

= Synthetic promoters can be constructed to sense
specific conditions

= Examples to demonstrate value of synthetic
promoters




Method — Application examples
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Method — Application examples
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Method — Application examples

= Plant biotechnology

= Always in need for new
promoters

" e.g. promoters active
only during shoot
development, fruit
ripening or post harvest




Method — how It works

We claim to have invented a standard method for
the construction of any synthetic promoter:

Model-guided Random Overlap Extension PCR

A PCR-based, bioinformatics guided promoter
production pipeline




Method — how It works
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Method — how It works
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Method — how It works

2)Promoter synthesis

= PCR based on ,Overlap- | 5 Cutsite |53 Overlap A’
Extension PCR st SO
5'3' Overlap B TFBS 53 Overlap A
3'5' Overlap B TFBS '35 Overlap A

Coinceding TFBS . Random .
+ General Activator .




Method — how It works
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Method — how It works

2)Promoter synthesis

= Oligo concentration regulates promoter length, TFBS
numer and ratios

= Clone 5' of a core promoter

= |f the model shows a decisive peak, compatible
cutters can be used to place TFBS further away from
the core promoter or in a certain order — or a
sequence can be ordered / synthesized directly




Method — how It works




Method — Results
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Method - Results

ATACAGCGCGATCC GGC

ACTAGTGGGTGACGGGTTCAGC TG TGCG TGGGCGATCGGCAGAT N GGG TGACGGGTTCACAGCTTAG TCAGC

GGTCGGCAHMGGGTGRCGGGHC&CGWACACG GCGCGATCGGCAGATCATGACTCAGGGTGACGGGT]
CAGTTGGGACCA] GATCATGACTCAGGGTGACGGGTTCACTAAGCTT

const L5
ACTAG TGGGTGACGGGTTCAGG TCCACACACGCGATCGGCAGATHANEIEIIEG GG TGACGGGTTCACTAAGCTT

const S5

ACTAG TGGGTGACGGGTTCATATIG TTAAAGGCGATCGGCAGATEREEEEEINUNEE GG UtGACGGGTICACTIAG TCAGG TGCGA
TCGGCAGATCATGACTCAGGGTGACGGGTTCACTAAGCTT

ACTARGGGTGACGGGTICATITGACAAGATGCGATCGGCAGA THRNINN G G G TGACG GG ACACACAGGCGA
T G%&M@QM@@M@MM@Q@MWQI&&MQH




Patentability




Patentability - Technizitat

= Technische Lehre/Technizitat: Technisch ist eine Lehre zum
planmafligen Handeln unter Einsatz beherrschbarer Naturkrafte zur

Erreichung eines kausal Ubersehbaren Erfolgs. (BGH: Rote Taube
1969)

= M-ROE-PCR Is a man made method, it does not
copy from nature and is therefore technical

v




Patentability — Novelty, prior art

= Closest prior art:
= (QOgawa in Biotechniques 42, 628-632: ,Random cis-acting element elongation®
= Random Ligation of transcription factor binding
sites (ds-DNA)

= Venter in Trends in Plant Science 12, 118-24: ,Synthetic promoters: genetic
control through cis-motif engineering*

= Computer models of synthetic promoters

Other similar research efforts:

By ,rational design“ (creating response elements repeats etc) —» no scale-up capability

Prior Art: Tornoe in Gene 297, 21-32; Kotarsky in Analytical Biochemistry 288, 209 —215; industry: panomics, Luciferase Reporter
Vectors (and others)

By randomization of spacer sequences, removing response elements etc




Patentability — Inventive step

= We are the first to combine prediction with screening to get a
many functional clones from one experiment

= We did more than just combining the two papers shown:

= Our method is cheaper and faster, requires only reagents
and machinery existing in every lab

= QOur method allows for more randomization (e.g. if badly
described TFs are investigated)




Patentablility — Industrial application
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