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PROTOCOL: Preparation of genetic modules in Escherichia coli cloning host 
 
Material and chemicals: 
PureYield Plasmid Miniprep System from Promega 
Escherichia coli competent cells DH5α from ThermoFisher Scientific 
Isolated vectors and purified insert 
Restriction enzymes EcoRI and HindIII from NEB (in our case), appropriate buffer(CutSmart) 
Antarctic phosphatase from NEB 
Nuclease-free water 
LB agar plates 
Antibiotics - Ampicillin (150 mg/ml) in our case 
T4 ligase from NEB and T4 ligase from Promega 
Wizard® Genomic DNA Purification Kit 
 
Workflow: 
Vector obtaining: 

● Well grown night culture of the organism containing the plasmid of choice 
● Isolate the plasmid (using PureYield Plasmid Miniprep System from Promega) 
● Determine plasmid concentration and purity on Nanodrop 

See also PROTOCOL: Isolation of plasmids 
 
Restriction reaction:  
Double digest your gene as well as your target vector using EcoRI and HindIII enzymes and 
appropriate buffer (CutSmart). Preferentially follow manufacturer’s recommendations. 
 

1. REACTION 1: 17 μl of purified insert DNA + 0.5 μl of EcoRI + 0.5 μl of HindIII + 2 μl 
of restriction buffer (in our case). 
 

2. REACTION 2: about 500 ng of input plasmid DNA (volume depends on concentration 
of isolated plasmid) + 1 μl of EcoRI + 1 μl of HindIII + 2 μl of restriction buffer. 

 
3. Digest 2 h at 37 °C  and after one hour the Antarctic phosphatase NEB® to 

REACTION 2. 
 

4. Heat inactivate restriction enzymes in reaction mixtures at 80 °C for 15 min, then 
keep at room temperature for 5 minutes . 

 
5. Visualize correct product sizes on agarose gel. 

 
6. Excise vector from gel, purify using PureYield Plasmid Miniprep System from 

Promega. 
 

7. Purify insert on column using Wizard® Genomic DNA Purification Kit. 
 

8. Ligate at room temperature for 15 min (no heat deactivation). 
 

Notes: 
● After restriction reaction the DNA should be put on gel and then purified, but if you 

have a problem with low concentration of DNA after purifying - skip step 5., 6., and 7. 
This was very helpful in our experiment. 

 
 
 
Ligating in our case:  
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For T4 ligase from NEB (or PROMEGA) 
Insert  4 µl ▢ 

Vector  1 µl ▢ 

Quick ligation buffer  1 µl ▢ 

T4 ligase  0.5 µl ▢ 

miliQ H2O  3.5 µl (fill to 10 µl) ▢ 

 
Notes: 

● For T4 ligase from PROMEGA ligate at room temperature overnight (no heat 
deactivation) 

● The values in the table depends on the type of used ligase (check Usage information 
about your certain ligase) 

● Molar ratio of DNA concentration of insert to vector should be 3:1  
 

Workflow: 
Transformation: 

1. Transform competent cells E. coli Dh5α with your ligated plasmid. 
 

2. Use 5 μl of the ligation reaction to transform 50 μl of chemocompetent cells (1/10 of 
cell V). 

 
3. Gently release and stir the reaction into thawing cells (at the stage of a slushie) – no 

pipetting! 
 

4. Incubate cells on ice for 25 min. 
 

5. Heat-shock the cells at 42 °C for 90 s. 
 

6. Transfer back to ice and keep on ice for 2 min. 
 

7. Add 0.9 ml of LB medium (warmed to room temperature), secure lids with parafilm 
and incubate at 37 °C for 75 min at 200 rpm. 
 

8. Harvest cells by centrifugation 2 min at 2000 g (do not exceed this speed otherwise 
transformation efficiency can be reduced). 

 
9. Carefully decant the medium, re-suspend the cells in the remaining drop of liquid. 

 
10. Dilute cells appropriately. 

 
11. Plate 100 μl on LB agar with ampicillin (100 μg/ml) using sterile glass microbiological 

sticks. 
 

Notes: 
● We tried this experiment many times. We realized how helpful was the usage of 

Antarctic phosphatase in the restriction reaction. If you have a low transformation 
rate, try to use this enzyme to dephosphorylate ends of your vector.  

● You could also perform a test of vector background. You can see the PROTOCOL: 
Test of vector background.  


