


"No one wants to work with me”
- Aspergillus niger
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Integrated human practices

BioBuilders
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Integrated human practices

Stakeholder analysis

Companies Experts
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Objective: Create promoters

* Scalable
® Lab - industry

* Be active in different growth
stages

* Create a ladder of promoters
with different strengths
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Software and Model
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Shorter sequences
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Weaker promoters

Easily synthesized
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Host versatility



Software and Model

_ Optimize
Orthologs in all sequgnce while
genomes domesticating
hmmbuild
(HMMER)
Upstream Repeat until Position
sequences of consensus weight matrix
orthologs _ convergence
hmmalign
(HMMER)
MUSCLE
Sampling with
noise while
Multiple sequence domesticating
alignment of
orthologs hmmbuild

(HMMER)



Software and Model

python model.py

proHMMoter

Exponential phase (high Glu)

‘ P. Schape et al., “Updating genome annotation for the microbial cell factory Aspergillus niger using gene co-expression networks.,” Nucleic Acids Res., vol. 47, no. 2, pp. 559-569, Jan. 2019.
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RNA-Seq comparison

® glaA

Stationary phase (low Glu)
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Software and Model

Optimize
sequence while
domesticating

Orthologs in all
hmmbuild

2

(HMMER)
Upstream Repeat until Position
sequences of consensus weight matrix
orthologs ) convergence J
hmmalign
(HMMER)
MUSCLE
Sampling with
noise while
Multiple sequence domesticating
alignment of
orthologs hmmbuild

(HMMER)



Software and Model

Information contents (bits
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Dry-lab achievements

A%

* 101 Aspergillus
genomes

* 15 candidate
genes

* 46 synthetic

promoters i
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Promoter parts

Biobrick number:
BBa K3046001

BBa_K3046003
BBa_K3046004

BBa_K3046005
BBa_K3046007
BBa_K3046002
BBa_K3046006

BBa_K3046008

Gene annotation:

glaA
gpdA

mstA
gfaA
sonB

An07g08210

hfbD

Gene name:
Glucoamylase

Glyceraldehyde-3-phosphate dehydrogenase

Monosaccharide transporter
Glutamine:fructose-6-phosphate amidotransferase
Nuclear pore complex protein

Actin filament binding

Hydrophobin



pAMA1-zing_Pyr test plasmid
11.044 bp




Fungal promoter test device
(BBa_K3046009)

_Lr’ _L Bsal r’ Bsal

Synthetic promoter Bacterlal romoter
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Synthetic promoter




Wet lab design

E. coli E. coli
with prokaryote promoter with synthetic eukaryote promoter



Confocal microscopy: A. niger
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Results

Exponential phase (high Glu)

RNA-Seq comparison
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Exponential phase (high Glu)
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Results

RNA-Seq comparison
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Constitutive

PLEAPmstA_1

S. Kannan, T. Sams, J. Jéré Me Maury, and C. T. Workman, “Reconstructing Dynamic Promoter Activity

Profiles from Reporter Gene Data,” 2018.

RFU (uM SR101)




Exponential phase (high Glu)
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RNA-Seq comparison
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Exponential phase (high Glu)
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Results

RNA-Seq comparison
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Results: Biolector (1.5 mL)

Without noise With noise

PLEAPgpdA_1 PLEAPgpdA_2

DPA (uM/LSU/h)
DPA (uM/LSU/h)
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Results: Biolector (1.5 mL)

Negative mCherry control (Pac6é plasmid) PLEAPglaA_2 PLEAPsonB_1
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Results: Shake-flasks (200 mL)




Results: Shake-flasks (200 mL)

TexasRed/protein [mmeol/pg] & Glucose [mM] vs. Time [Hours]
Replicate
3 2 Sample
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Results: Bioreactor (1000 mL)

Accumulated CO2 [g/L] & TexasRed/protein [mmol/pg] vs. Time [h]
Sample
— Negative
— PLEAPglaA_2
PLEAPsonB 1 #1
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Demonstrate




Demonstrate: Scalability

PLEAPglaA_2 ,

MM TexasRed & % Total growth vs. Time [Hours]
Scale

Biolector (1.5 mL)
Shake Flask (200 mL)

== Bjoreactor (1 L)
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Demonstrate: Ladder (1.5 mL)
Adjusted RFU/Biomass

0.20

Positive control
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Summary

proHMMoter

BBa_K3046009



Summary




You can do this too!

@ * Mycocosm x "

@& mycocosm.jgi.doe.gov/m.. e ® O Paused T 3

subprocess
Search MycoCosm pathlib Path

numpy np
Search for JGI Data
n = len(sys.argv)
O Pucciniomycotina n < 4: )
O Ustilaginomycotina sys.exit("ERROR t supply, in tk

Agaricomycotina { R & —72 :::::::;f:::es template_genome = sys.argv[1]

- locus = sys.argv[2]
0 Tremellomycetes n_samples = sys.argv[3]
O Wallemiomycetes bases_upstream = sys.argv[4]
O Pezizomycetes
/ P O Orbiliomycetes template_genome = Path(template_genome).resolve()
Pezizomycotina | ) Eurotiomycetes
—— Dothideomycetes
<O Lecanoromycetes

All MycoCosm Groups ¥

template_genome.exists(
sys.exit("Temp g found™)

—_—
——O Leotiomycetes template_genome = template_genome.as_posix() f .
O Sordariomycetes BIOBUIIderS
/ G N 0 Xylonomycetes :
4 ¥ e & : Path(locus).mkdir()
Saccharomycotina
Mucoromycota = 0O 5 Y FileExistsErro
F & - - ~—— Taphrinomycotina g
O — : ) sys.exit("E
~—O Glomeromycotina os.chdir(locus)
——O Mortierellomycotina
~{) Mucoromycotina
) Zoopagomycotina
—O Entomophthoromycotina
& - = 0 Kickxellomycotina

Chytridlor;;cota _— O Blastocladiomycota \DME.md = | Environmen

O Chytridiomycetes v L Y Preview - - * Insert ~ = Run I :
O Monoblepharidomycetes T . A Files Plot
P 4 # Synthetic promoter generation from conserved regions upstredm of

> ) Neocallimastigomycetes J
PR homologous genes

## Dependencies

* Linux or Mac 0S X
[MUSCLE]Chttp://www.drive5.com/muscle/)
[HMMER] Chttp://hmmer.org/)
Python 3 with the following packages:
* Biopython
* numpy
Julia 1 with the following packages:

‘ Logo from:

’ﬂ ~ Addins -

__init__(self, newPath
self.newPath = os.path.expanduser(newPath)

__enter__(self
self.savedPath = os.getcwd()
os.chdir(self.newPath)

__exit__(self, etype, value, traceback):
os.chdir(self.savedPath)
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https://2019.igem.org/Team:BrownStanfordPrinctn/Collaborations

Thank you
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A small step for man, a giant LEAP for iGEM




Thank you

A small step for man, a giant LEAP for iGEM



