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A Novel Assembly System
 

Synthetic biology has evolved dramatically within the past decade, which calls for a revolution of the Standard Assembly method 
that makes the foundation of BioBricks. We believe that iGEM should be about fast assembly of BioBricks, where any thinkable part, 
device or existing BioBrick can be combined for any type of organism within one day. Therefore, we have designed a new BioBrick 
Kit based  on a novel assembly standard; called “Plug 'n' Play with DNA”.  
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Achievements
• Development of a standardized assembly system
• Development of a guide for customization
• Construction of 49 biological parts and more than 21 unique devices
• Proof of concept for U-2 OS cell line and Aspergillus nidulans
• Characterization of two fungal promoters 
• We have helped another iGEM team by generating biological parts for bacteria

Plug ’n’ Play with DNA
The new assembly standard makes it possible to gather 
any biological parts without use of restriction enzymes and 
ligases. The USER cloning enables numerous biological 
parts in the form of pre-produced PCR-products to form a 
ready to use vector in just one reaction. 

Fluorescence Reporter System
As proof of concept we have created a reporter system that can be used for anything from 
monitoring gene expression to determination of protein localization. Within 2 months we 
constructed 10 plasmids with our Plug ’n’ Play assembly standard. The different fluorescent 
proteins were expressed in the model organism Aspergillus nidulans as well as in the mam-
malian cell line U-2 OS with success.

Acknowledgement
We thank the Danish Cancer Society for providing template plasmids and the U-2 OS cell line. We thank 
Bjarne Gram Hansen for assisting in designing a flexible USER cloning system for mammalian cells. 
Furthermore, we thank Martin Weiss Nielsen for capturing the confocal microscopy pictures of the mam-
malian cells and Jakob Blæsbjerg Nielsen for assisting with the electron microscopy pictures of the fila-
mentous fungi. 

Tailoring the System
Standardizing a technology entails rigidity. However, the 
Plug ‘n’ Play assembly standard is based on the USER 
cloning technology, which also enables customization.This 
makes it easy to introduce specific modifications such as 
seamless assembly, introducing point mutations or extra 
linkers [1,2].
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The USER cloning is a ligation in-
dependent cloning technique. 
The method applies long comple-
mentary overhangs to anneal to 
each other to form a stable hybri-
disation product that can be used 
to transform E. coli without prior li-
gation. The overhangs on the 
PCR products are custom-made 
and their generation is restriction 
site-independent. Assembly of 
complex DNA constructs made of 
several fragments can easily be 
fused seamlessly together [3,4]. 
By using transient transfection, 
mammalian cell line U-2 OS is 
transfected with a plasmid  able to 
express GFP with a targeting se-
quence localizing the produced 
GFP to the peroxisomes of the 
cell.
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