


”No one wants to work with me” 
- Aspergillus niger
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Aims and objectives



Integrated human practices 



Integrated human practices 



Objective: Create promoters

• Scalable
• Lab → industry

• Be active in different growth
stages 

• Create a ladder of promoters
with different strengths



New aim





Software and Model



Software and Model



Software and Model

proHMMoter

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.



Software and Model



Software and Model 

In
fo

rm
a

ti
o
n
 c

o
n

te
n

ts
(b

it
s



Software and Model 

In
fo

rm
a

ti
o
n
 c

o
n

te
n

ts
(b

it
s



• 101 Aspergillus 

genomes

• 15 candidate 

genes

• 46 synthetic 

promoters

Dry-lab achievements



Promoter parts

Biobrick number: Gene annotation: Gene name:

BBa_K3046001 glaA Glucoamylase

BBa_K3046003

BBa_K3046004

gpdA Glyceraldehyde-3-phosphate dehydrogenase

BBa_K3046005 mstA Monosaccharide transporter

BBa_K3046007 gfaA Glutamine:fructose-6-phosphate amidotransferase

BBa_K3046002 sonB Nuclear pore complex protein

BBa_K3046006 An07g08210 Actin filament binding 

BBa_K3046008 hfbD Hydrophobin



Wet lab design



Fungal promoter test device
(BBa_K3046009) 



Wet lab design

E. coli

with prokaryote promoter

E. coli

with synthetic eukaryote promoter



Confocal microscopy: A. niger
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Results 



Results 

S. Kannan, T. Sams, J. Jérô Me Maury, and C. T. Workman, “Reconstructing Dynamic Promoter Activity 
Profiles from Reporter Gene Data,” 2018.
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Results: Biolector (1.5 mL) 
Without noise With noise



Results



Results: Biolector (1.5 mL) 



Results: Shake-flasks (200 mL)



Results: Shake-flasks (200 mL)



Results: Bioreactor (1000 mL)



Demonstrate



Demonstrate: Scalability
PLEAPglaA_2



Demonstrate: Ladder (1.5 mL)



Education 



Summary



Summary



You can do this too! 

Logo from: https://2019.igem.org/Team:BrownStanfordPrinctn/Collaborations

https://2019.igem.org/Team:BrownStanfordPrinctn/Collaborations


Thank you

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


