
PLASMID DESIGNATION 

Choosing the plasmid 

We chose px333 plasmid to make this project happen. The keypoint of choosing this plasmid is that it 

enables us to synthesise two gRNAs at the same time with the kit we use. This gives us the chance to 

use only one vector. 

PLASMID MAP 

 

 

Adding of gRNA’s to the plasmid 

Why do we need a gRNA in the first place? 

gRNA is essential to cut the DNA with the help of an enzyme in a precise way. That’s why it is a 

constituent element in this project. 

 

 

 

 



Where to find the gRNA ? 

 

SYTNHESIZING THE gRNA 

 



HOW TO CUT THE DNA? 

We used cas9 enzyme and the gRNA given above to cut the DNA precisely where we wanted to. 

HOW DOES CAS9 ENZYME WORK? 

 Fully functional CRISPR/Cas enzymes will introduce a double-strand break (DSB) at a specific location 
based on a gRNA-defined target sequence. DSBs are preferentially repaired in the cell by non-
homologous end joining (NHEJ), a mechanism which frequently causes insertions or deletions (indels) 
in the DNA. Indels often lead to frameshifts, creating loss of function alleles. 

To introduce specific genomic changes, researchers use ssDNA or dsDNA repair templates with 1. 
homology to the DNA flanking the DSB and 2. a specific edit close to the gRNA PAM site. When a 
repair template is present, the cell may repair a DSB using homology-directed repair (HDR) instead of 
NHEJ. In most experimental systems, HDR occurs at a much lower efficiency than NHEJ. 
(demonstration given below)

 

 

Materials and Methods 

We used Golden State Assembly method to add the gRNA’s. To make this happen we used "The 

CRISPR kit used for constructing multiplex CRISPR/Cas9 vectors was a gift from Takashi Yamamoto 

(Addgene kit # 1000000055) or (Addgene kit # 1000000062)". This kit was especially chosen to 

enable construction of all-in-one CRISPR vectors for genome engineering expressing multiple gRNAs 

(2-7) and a Cas9 nuclease or Cas9-D10A nickase. Multiple gRNA cassettes are assembled using BsaI-

mediated Golden Gate cloning method. 

 

 

 

 



How to use the kit? 

 

STEP 1 

To perform STEP1 reactions, you can conduct conventional BpiI (BbsI) digestion and ligation 

procedures. Alternatively, you can also conduct Golden Gate assembly-like method (like what we 

did). Transform 0.5-1 µl of the reaction product directly to chemical competent E. coli such as XL1-

Blue and streak the transformant on Spectinomycin/Ampicillin-LB plate as described later. 

Culture O/N at 37°C. Pick two clones for each sample and culture them with 100 ng/µl 

Spectinomycin/Ampicillin-LB media. Purify the plasmids using Miniprep kit. To check the insert, BpiI 

digestion should be performed. If the oligonucleotides are correctly inserted, the plasmids are no 

longer cut by BpiI. 

STEP 2 

Perform 2nd-step assembly using the plasmids constructed in the section 1, following protocols 

described later. Transform the reaction product to XL1-Blue and streak the transformant on 

Ampicillin/X-gal/IPTG-LB plate. Culture O/N at 37°C. Pick white colonies and screen for correctly 



assembled clones by colony PCR. You can use CRISPR-step2-F and CRISPR-step2-R primers both for 

pX330A and pX330A_D10A vectors. The detailed reaction condition is described later. 

 

 

OPTIMAL CONDITIONS FOR STEP 1&2

 



 

 

 

 


