
Our toolkit comprises 
BioBricks for activation or 
repression of gene 
expression, even con-
trollable by light stimulus. 
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dCas9-VP16 and reporter protein 
expression were measured and 
correlated through ODEs to receive 
predictions of  behavior of mea-
sured and unmeasured compo-
nents. Theoretical increase of 
dCas9-VP16 expression elevates 
reporter levels and thereby opti-
mizes our ǎȅǎǘŜƳΩǎ efficiency. 

The greatest advantage of CRISPR/Cas9 is 
that only one protein is required for 
targeting various DNA sites. You only need 
to exchange the crRNA which is com-
plementary to the targeted DNA.  

The transactivation domain 
VP16 was fused to dCas9. 
This fusion protein can 
activate gene expression. 
We achieved 29-fold up-
regulation of SEAP ex-
pression and activation of 
mCherry. 

Specific chromatin 
modification was 
achieved by fusing 
the histone methyl-
transferase G9a to 
dCas9. This fusion 
protein repressed 
endogenous VEGF 
expression by 50%. 
Further we used 
KRAB to repress ge-
ne expression. 

SEAP 

Due to our modeling results dCas9 was truncated at different sites and in 
different scale to generate a smaller dCas9 to optimize expression. 
Functional tests were yet inconclusive. 

RNAimer 

ά/ƭǳǎǘŜǊŜŘ Regularly Interspaced Short 
Palindromic Repeats/CRISPR-associated 9έ 
is an adaptive immune system protecting 
the host of invasive DNA. Cas9 recognizes, 
binds and cleaves this DNA. 

We used a human codon optimized Cas9 [1], mutated the remaining nickase function [3] 
and standardized the 160 kDa protein. The result: The DNA binding protein dCas9 
which can be guided specifically to any DNA target site due to interaction with crRNA 
(CRISPR RNA) and tracrRNA (transactivating crRNA). By fusing different effector 
domains to dCas9 we built fusion proteins for gene regulation in mammalian cells. 
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We therefore designed an RNA plasmid 
termed the RNAimer. It provides the 
backbone for easy insertion of the crRNA 
sequences. Best New BioBrick, Engineered (Europe)  

Figure 2. Activation of SEAP expression via 
dCas9-VP16. The numbers characterizing 
the crRNAs represent the distance from the 
translational start site. 

uniBAss ς High Troughput 
A microfluidic chip is the next step 
to optimize our uniBAss method 
for high throughput screening. 
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Figure 3. Repression of endogenous 
VEGF expression via dCas9-G9a. Target 
site positions differ in distance from the 
transcription start site. 
 

Figure 4. Activation of SEAP 
expression via dCas9-CRY2 & CIB1-
VP16 controlled by blue light. 
 

Figure 5. Binding affinity of Cas9 (nickase function) and 
dCas9 (mutated, no nickase function). The mutated dCas9 
still has the same binding affinity as the Cas9 protein. 

Figure 8. Western Blot of truncated dCas9s. 
Smaller proteins are more expressed. 
 

Figure 7. Schematic overview of the truncated 
dCas9 versions. Red parts were truncated.  
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Figure 1. Activation of mCherry expression 
using the fusion protein dCas9-VP16.  
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         uniBOX ς A LEGO built light box  
 

You want to regulate cell behavior with 
light and need an affordable light box? 
We provide a tutorial how to build your 
own light box with just LEGO and LEDs.  

    Experts would use our system for Χ 
 

Χ tissue and stem cell reprogramming. 
Χ ǳƴŘŜǊǎǘŀƴŘƛƴƎ transcriptional codes of  
    brain development. 
Χ multiple enzyme regulation. 
Χ investigation of ageing processes. 
Χ gene regulation in plants. 
Χ understanding complex metabolomes. 
Χ repressing vital genes. 

ding efficiencies of our dCas9 fusion 
proteins: The uniCAS Binding Assay 
(uniBAss). 

We aimed to control 
our system with light 
thereby allowing for 
gene activation with 
high spatiotemporal 
resolution. 
 

We engineered a sys-
tem for induction by 
red, UVB and blue 
light. The systems are 
based on the light-
triggered interaction of 
photoreceptors of 
Arabidopsis thaliana [2]. 
A 5-fold upregulation 
of SEAP was achieved 
with the blue light 
system. 

Figure 6. Behavior of the uniCAS components dCas9-
VP16 and SEAP reporter expression. Increasing dCas9-
VP16 levels result in higher reporter expression. 
 

We developed a 
novel and inno-
vative ELISA-
based method to 
quantify the bin- 

29-fold upregulation 
*  


