
 

 

 

 

 

 

 

 

1. Fill in! 
 

I. The 160 kDa Cas9 protein was __________ to inactivate the DNA cleavage site, 
resulting in the DNA-__________ protein dCas9. This is the heart of our toolkit: A 
protein that allows for multiple and sequence-specific DNA binding. 

II. With our toolkit and the standardized RNA-plasmid, termed RNAimer, it is possible to 
target not only one, but __________ genes of interest. The only component which 
needs to be replaced is the __________. For multiple targeting, different crRNAs can 
be combined into one RNAimer plasmid which provides the backbone for easily 
exchanging the crRNA sequences. 

III. By using our toolkit it is possible to efficiently activate or repress genes in mammalian 
cells. We fused dCas9 to the trans-activation domain VP16. This fusion protein is 
able to __________ gene expression.  
Specific chromatin modification was achieved by fusing the histone methyltransferase 
G9a to dCas9 and thereby contributing an __________ BioBrick. Different 
endogenous VEGF loci were targeted in mammalian cells and this resulted in an up 
to 50% repression.  

IV. Furthermore, we aimed to control our system with light and engineered a system for 
induction by red, UVB and blue light. That was possible by using __________ of 
plants.  

V. To __________ the binding efficiencies of our dCas9 fusion proteins, we developed a 
novel and innovative ELISA-based method: the uniCAS Binding Assay (uniBAss). 
Biotinylated oligos are coated on 96-well ELISA plates via the __________ with 
streptavidin and bound dCas9/RNA complexes can be detected via antibodies.  

VI. For gene regulation experiments on someones own we designed an interactive 
Manual Tool that generates detailed __________ dependent on whether you would 
like to efficiently repress or activate gene expression. So use and __________ of our 
Toolkit are easily possible. 

 
interaction – quantify – activate – photoreceptors – mutated – extension – multiple 

descriptions – epigenetic – binding – crRNA (CRISPR -RNA) 
 

 

2. Numbers over numbers 
 

Teams 2013 
 
  Advanced to Championship 2013 
 

Europe Teams 2013 
 

Special prizes 
 
Team members Freiburg  

      
Wet lab time, days, Freiburg (ca) 

 
Number of Oligos, Freiburg (ca) 
 
Used cell lines, Freiburg 

  

300

18

81

204

59

150

4 

10 



 

3. Find the right sequence! 
 

The CRISPR (Clusterd Regularly Interspaced Short Palindromic Repeats) array was 
identified as a previously unknown adaptive prokaryotic immune system. Almost half of all 
prokaryotes make use of this defense mechanism. This unique feature results from the 
interplay of non-coding RNAs and CRISPR associated (Cas) proteins that are able to 
recognize and cleave invasive DNA. A wide range of different CRISPR subtypes is known; 
the sections below specifically describe CRISPR type II b of S. pyogenes. 
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A Furthermore trans-activating crRNAs (tracrRNA) are transcribed and bind to the direct 
repeat part of the crRNA. This second type of RNA is required to build a structure that 
can be bound by the Cas protein. 

  

B The Cas9 endonuclease is expressed. The CRISPR array is transcribed and 
processed by RNAse III into crRNAs. crRNAs contain the complementary spacer 
sequence and the direct repeat sequence.  

 

C Repeatedly invading DNA, of which parts have been integrated into the CRISPR 
locus, is detected by the RNA-protein-complex. Now the endonuclease Cas9 can 
dispose of the intruding DNA by enzymatically cleaving it. 

 

D Invasive DNA is recognized via a protospacer adjacent motif (PAM) – the sequence 
NGG. The foreign DNA is then integrated into the host CRISPR array which is called 
spacer. 

 

E After building the complex of the two RNAs and the Cas protein, the crRNA functions 
as a guide for the Cas9 protein to specifically trace invasive DNA sequence. Watson-
Crick base pairing can be established between crRNAs and the invasive DNA. 
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