Target Guide Sequence Cloning Protocol
In order to clone the target sequence into the lentiCRISPRv2 or lenti-sgRNA backbone, synthesise two oligos of the form:
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Example oligo design: Note that the NGG PAM is not included in the designed oligos. 
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The lentiCRISPRv2 and lenti-sgRNA plasmid series have the same overhangs after BsmBI digestion and the same oligos can be used for cloning into both.
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lentiCRISPRv2 digestion, oligo annealing and cloning of sgRNA oligo pairs: 
 
1. Digest 2 µg of lentiCRISPRv2 plasmid with 
BsmBI overnight at 55oC: 
 



2.5 µl 10X NEB Buffer 3.1 
x µl ddH2O to make up 25 ul final volume 
1 µl BsmBI (NEB)  
2 µg lentiCRISPRv2 or lentiGuide plasmid 
25 µl total 



 
* Add the plasmid last, into the restriction enzyme 
mixture, pipette gently to mix and spin briefly. 
 
2. Gel purify digested plasmid using a 
QIAEXII Gel Extraction Kit and elute in 10 mM 
TrisHCl pH8 (the elution buffer from the plasmid 
isolation kit in Step 10). 
 
A ~2kb filler piece should be present on the gel. 
Only gel purify the larger band. Leave the 2 kb 
band. 
 
3. Suspend oligos at 100 µM in water. 
 
4. Anneal each pair of oligos: 
 



2 µl Oligo 1 (100 µM) 
2 µl Oligo 2 (100 µM) 
2 µl 10X T4 Ligation Buffer (NEB) 
14 µl ddH2O 
20 µl total 
 



Anneal in a thermocycler: 
 
95oC 5 min then ramp down to 25 oC at 5 oC /min 
 
5. Dilute annealed oligos from Step 4 1:200 with 
sterile water (1 µl annealed oligo pair + 199 µl 
water). 
 
6. Set up ligation reaction and incubate at 16 oC 
overnight: 
 



x µl 50 ng BsmBI digested plasmid (Step 2) 
1 µl diluted oligo duplex (Step 5) 
1.2 µl 10X T4 DNA Ligase Buffer (NEB) 
x µl ddH2O to make a final volume of 12 µl 
0.8 µl T4 DNA Ligase (NEB) 
12 µl total 



 
7. Transform Stbl4 bacteria. 
Lentiviral transfer plasmids contain Long-Terminal 
Repeats (LTRs) and must be transformed into 
recombination-deficient bacteria. 
 
20 µl ElectroMAX™ Stbl4™ Competent Cells 
(Invitrogen # 11635018) 
1 µl ligation reaction 
 
Mix gently in a chilled 1.5 ml microcentrifuge tube 
then transfer to a 1 mm electroporation cuvette on 
ice (Gene Pulser 0.1 cm, BioRad #1652089). 



 
Electroporate at 1.2 kV, 200 Ω, 25 µF. 
 
Use 250 µl of SOC to transfer electroporated 
STBL4 cells to a 1.5 ml microcentrifuge tube. 
 
Lay tube on its side (tape it to the platform of an 
orbital incubator) and incubate 60 mins at 37oC, 
200 rpm. 
 
Spread 90 µl of transformed bacteria over the 
surface of an LB agar plate containing 100 µg/ml 
ampicillin and incubate overnight (20 hours) at 
37oC. 
 
8. Pick single colonies and culture them overnight 
(20 hours) at 37oC in 5 ml LB broth containing 100 
µg/ml ampicillin at 200 rpm. 
 
9. Screen for the presence of cloned oligo pairs by 
PCR as follows: 
 



2 µl 10X KOD buffer 
2 µl 2 mM dNTPs 
0.8 µl 25 mM MgCl2 
12.44 µl water 
0.8 µl 10 µM lentiCRISPRv2 For 
0.8 µl 10 µM lentiCRISPRv2 Rev 
1 µl overnight culture from Step 8 
0.16 µl KOD DNA polymerase 
20 µl 
 



lentiCRISPRv2 For: 
GTGGAAAGGACGAAACACCG 
 
lentiCRISPRv2 Rev: 
CTAGGCACCGGATCAATTGC 



 
Cycle conditions: 95oC 2 mins (95oC 15 s, 60oC 
10 s, 72oC 15 s) x 30. 
 
Run 10 µl on a 0.8% agarose gel (100 V, 30 mins) 
to identify transformants containing cloned oligo 
pairs (248 bp PCR product). 
 
10. Isolate plasmid DNA from 1.4 ml of culture 
from Step 8. 
(e.g. High Pure Plasmid Isolation kit, Roche 
#11754777001). 
Elute plasmid in 50 µl 10 mM TrisHCl pH8. 
 
10. Sequence 200 ng of plasmid with 3 pmol hU6-
F primer using BD3.1. 
 
hU6-F: GAGGGCCTATTTCCCATGATT 
 
11. Prepare glycerol stock by adding 0.85 ml of 
culture from Step 8 to 187 mg glycerol in a 1 ml 
cryovial (Nunc). Vortex well to mix, snap freeze in 
dry ice and store at -80oC. 
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