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* Daniel Bibl

 Undergraduate at Johns Hopkins University, Baltimore
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* Kelly et. al.: Using |23 101 as a reference reduces variation of
measured promoter activity across several measurement
approaches by ~50%
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* Bottom line: Kelly et. al. showed that using reference
promoters greatly reduces the effect of the measurement
approach and media conditions on measurement of promoter

activity.
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e fReDetier tallor RPs to suit the needs of Industi
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CAN W

DO BETTER!?

* Goal: Develop a set of reference promoters that have a
dynamic range within the set of conditions representative of
what 1s commonly used by people that make money by
engineering DNA
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Gather information from industry contacts

4

Set of consensus operating conditions

4

Set of promoters known to be sensitive to these conditions




INDUSTRY CONTACTS

» Using feedback from the following industry contacts,
developed the context in which metabolic engineers operate

« Amyris Biotechnologies
DS
M Echencor

* Joint Bioknergy Institute




CONDITIONS

» Consensus operating conditions known to affect metabolic
pathways the most:

+ pH

- Temperature

* Dissolved Oxygen Levels
» Carbon source

» Growth phase
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» 8 Inducible promoters sensitive to key operating conditions

* |0 constitutive promoters insensitive to environmental

condrtions

» All promoters are well characterized and studied
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* Needs: a promoter that has pH dependent activity within

the common metabolic engineering operating regime of E.
@i .0 - /.0

 Promoters:

* asr - acd shock response promoter. Known to be
= PEnsVETo pil berween hUfana i)

e cadA - Gene encoding for lysine decarboxylase.
Regulatory region has variable degree of fully
reversible induction between pH /.0 and 5.5
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* Needs: a promoter responsive to varying levels of dissolved oxygen.

- Promoters: [ he nar promoter had the best induction
characteristics to be used as an oxygen-dependent inducible
promoter, maximal induction of which occurred at low DO level

e nhar PI- weak induction by anaerobic conditions
e nar P2 - very strong induction by anaerobic conditions
* Both created using site directed mutagenesis of wild type nar

promoter yielding two promoters of varying oxygen-
dependent activity.
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* Needs: a promoter that has temperature dependent activity
within the common operating regime of 30C - 42C.

- dnaK P2 - well studied, medium strength heat shock
promaoter.

* groEL - highly expressed heat shock promoter within the
orok regulon.
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* Needs: a promoter that is sensitive to various growth rates
and states.

* rrnB P - Well characterized growth state promoter.
Induced in exponential phase. Reduced activity at low growth
rate.

* PoxB - Sigma S promoter induced In stationary phase.
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PROMOTERS INSENSITIVE TO
OPERATING CONDITIONS

|0 constitutive promoters

=] - Dpsp
S - Rps|
= LSRR - U46D46
eSS « U66D56
2 [pile - U66D66

« Chosen to represent low, medium and high levels of constitutive activity




CONDITIONS TO BE |

Condition Range
pH 210 70
Temperature 0@ @

Oxygen 0-100% saturation

Exponential phase, Stationar
Growth Rate ™ i 4

Glucose, Glycerol, Rich
Carbon Source Media, Minimal media

s




CONDITIONS TO BE |

Condition Range
pH 20 70

Temperature 0@ @

Oxygen 0-100% saturation

Exponential phase, Stationar
Growth Rate ™ i 4

Glucose, Glycerol, Rich
Carbon Source Media, Minimal media

» All promoters to be tested in all conditions

s




QUESTIONS AND
OPPORTUNITIES

S NiicSE e correct promoters (I.€. are there Dekic

S - iliese e correct conditions to focus on (e arettieis
other more important conditions)?

- Off-site verification of finished set of reference promoters
(1.e. do they work; do they reduce variation of measurement)?
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» Quick and easy characterization and sharing of information of
a part Is key to the ongoing effort of standardizing biological

DARTS

» Reference promoters have been shown to reduce the

complexity of measuring and sharing information of promoter

activity
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» Quick and easy characterization and sharing of a part is key to
the ongoing effort of standardizing biological parts

* Reference promoters have been shown to reduce the
complexity of measuring and sharing information of promoter
activity

 Can the idea of a reference object be applied to
other parts?




