
Lab note summary: 

Ti project description 

As a part of the project of 2017 iGEM Edinburgh overgraduate team, this research 

project engineered the Sacas9 system carrying CRISPR arrays that can target the vanA 

gene into lysogenic lambda phage. DNA of vanA protein chunks and the Sacas9 CRISPR 

systems was designed and synthetized. Synthetized DNA constructs were assembled, 

amplified, and then engineered into lambda genome. Finally, engineered lambda 

genome was recovered in E.coil by using electroporation. 

 

 5.1-5.5 week 1 

1. Bioinformatics exam reviewing 

 

 5.8-5.12 week 2 

1. Antibiotic-resistant gene construct design (vanA gene) 

2. Plan making for every team member (I was responsible for Sacas9 designing and 

lambda phage engineering) 

 

 5.15-5.19 week 3 

1. Completing vanA protein construct  

 

Construct of vanA protein chunks: the protein chunks are destructive gene construct for unfunctional 

protein expression. The promoter is Anderson promoter. A GFP protein was added for testing of the Sacas9 

CRISPR system.  

2. checked lambda genome and selected restriction sites for Sacas9 engineering 

3. ordered vanA protein construct 

 

 5.22-5.26 week 4 

1. got wild type lambda genomic DNA from David leach lab 

2. got two E.coil strains (BHB2688 and BH2690) for in vitro phage packing 

3. test two E.coil strains (plate culture and liquid culture), temperature testing. 



4. Two Sacas9 protein parts design and ordered 

 
A. The first part of sacas9 construct. B. The second part of sacas9 construct. Two lac promoters were 

responsible for transcription of tracrRNA and the CRISPR array respectively. The complex comprised of 

Transcripted tracrRNA and CRISPR array RNA is essential for guiding Cas9 protein to target and cleave the 

sequence. The CRISPR array will be inserted into the second part of Sacas9 protein construct using two BsaI 

restriction sites between two directly repeats.  

 

 

 5.29-6.2 week 5 

1. Making TOP10 chemical competent cell.  

2. making glycol stock foe two E.coil strains 

3. test wild type lambda genomic DNA quality using lambda marker. 

 

 

 6.5-6.9 week 6 

1. Making electrocompetent cell using TOP10.  

2. chemical competent cell testing 

3. eletrocompetent cell testing (TOP10), using ampicillin. 

4. Two parts for CRISPR array for Sacas9 designing 

 

A. The first part of CRISPR array. B. The second part of CRISPR array. Grey arrows stand for sequences 

that contain primer sequence or restriction sites.  



 6.12-6.16 week 7 

1. electroporating wild type genome into eletrocompetent cell, test it. 

2. got phagemid from Russel (P1 phagemid) 

3. digested phagemid for inserting Sacas9 construct 

A 50 μl of digestion reaction containing 280ng of phagemid sample (56 ng/μl, extracted by teammates: Yuri 

Matsueda and Yating Wang), 1 μl of AvrII (5,000 units/ml, NEB), 1 μl of BsiWI-HF® (20,000 units/ml, NEB), 1×Cutsmart 

buffer (NEB) was set. The reaction was incubated at 37 ℃ for 1.5 hours.  

 

4. the quality of wild type lambda genomic DNA was not good, ordered NEB lambda 

genome 

 

 

 

 

 

 

 

 

 



Lambda DNA/EcoRI plus HindIII Marker (Thermo Fisher) was used as DNA molecular weight marker. HindIII and EcoRI 

enzymes were used for digestion. 

 

 

 6.19-6.23 week 8 

1. digested phagemid again, last time was not good. 

2. digested Sacas9 first part 

A 50 μl of digestion reaction containing 200ng of the first part of Sacas9 protein construct, 1 μl of AvrII (5,000 

units/ml, NEB), 1 μl of BsiWI-HF® (20,000 units/ml, NEB), 1×Cutsmart buffer (NEB) was set up. The digested sample 

was purified using QIAquick PCR clean-up Kit (Qiagen). The DNA concentration was quantified using Nanodrop 

(GenovaNano, Jenway).  

3. insert digested Sacas9 first part into digested phagemid backbone. 

The ratio of phagemid and first part of Sacas9 construct for ligation (3:1) was calculated using NEB ligation 

calculator (NEB). A 28.5 μl of ligation reaction containing 60.58 ng of the first part of Sacas9, 75ng of the extracted 

phagemid backilobasesone, 1×T4 ligase buffer (NEB) and 1 μl of T4 ligase (400,000 units/ml, NEB) was set up. The 

ligation reaction was incubated at room temperature (around 20 ℃) for 1.5 hours.  

4. making lanz plate for cloning screeing. 

 
5. digested Sacas9 second part 

same digestion protocol as the first part of Sacas9 protein. 

 

 



 6.26-6.30 week 9 

1. PCR amplification for the first and second parts of CRISPR array (many times) 

 

 
2. digested amplified VanA CRISPR array two parts 

The amplified first and second part were digested by setting two 50 μl of digestion reactions separately, both 

containing 1000 ng of constructs, 1 μl of BbsI (10,000 units/ml, NEB), 1 μl of BsaI-HF® (20,000 units/ml, NEB) and 

1×Cutsmart buffer (NEB).  

3. digestion of NEB lambda genome and gel extraction 

 Two 50 μl of digestion reactions containing 800 ng of lambda genome from Prof. David leach lab or 1000 ng 

of lambda genome form NEB, 1 μl of HindIII (20,000 units/ml, NEB) , 1 μl of EcoRI (20,000 units/ml, NEB), 1×Cutsmart 



buffer (NEB) were set up. Digested products were analysed in 0.5% agarose at 80V for 70 minutes, Lambda 

DNA/EcoRI plus HindIII Marker 1kilobases DNA ladder (NEB) was used as DNA molecular weight marker.  

 

 

 

 7.03-7.07 week 10 

1. digestion of NEB lambda again for long time  

2. purify first and second of vanA CRISPR array 

3. ligated two parts of vanA CRISPR array 

4. Interlab study, standard curve.  

 

 7.10-7.14 week 11 

1. digestion of lambda DNA using different enzyme and purification 

 

2. amplify vanA CRISPR array using shifted primers purify it 

3. digestion of complete Sacas9 construct in phagemid 

 



 
 

 7.17-7.21 week 12 

1.digetion of lambda phage a 

2. insert completed Sacas9 construct with CRISPR array into phagemid 

insert first part of vanA CRISPR array into completed Sacas9 protein construct 

  



 

 

 

 7.24-7.28 week 13 

1. Electroporate the completed Sacas9 protein with CRISPR array into E.coil 

 

2.plaque PCR 



 


