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PROTOCOL: Subcloning and transformation of Escherichia coli host

Material and chemicals:
PureYield Plasmid Miniprep System from Promega
Escherichia coli competent cells DH5α from ThermoFisher Scientific
Escherichia coli competent cells DH5α from Promega
Escherichia coli competent cells BL21(DE3) (homemade prepared following PROTOCOL: Preparation of
competent cells E.coli BL21(DE3))
Isolated vectors and purified insert
Restriction enzymes EcoRI and HindIII from ThermoFisher Scientific (in our case),
appropriate buffer
Nuclease-free water
LB agar plates, antibiotics - Ampicillin (150 mg/ml) in our case
T4 ligase from NEB
Wizard® Genomic DNA Purification Kit

Transformation:
1. Transform competent cells E. coli Dh5α from QIAGEN with your ligated plasmid

following the producer’s instruction:
https://www.qiagen.com/re/landing-pages/microbiome-rna-research-workflow/sample
-disruption/qiagen-pcr-cloning-plus-kit/

Transform competent cells E. coli JM109 from Promega with your ligated plasmid
following the producer’s instruction:
https://se.promega.com/-/media/files/resources/protcards/e-coli-competent-cells-quic
k-protocol.pdf?la=en

Transform homemade competent cells BL21(DE3) following these instructions:

2. Let competent cells thaw on ice.

3. Mix 5 ul of ligation mixture with 1 ug of plasmid DNA/ 10 ul of ligation mixture and
add to the tube with competent cells.

4. Slightly mix by flicking - do not vortex!

5. Incubate for 30 minutes on ice.

6. Incubate for 1 minute at 42 °C in a water bath.

7. Incubate for 2 minutes on ice.

8. Add 1 ml of LB media and mix by flicking.

9. Incubate 1 hour/37 °C at 390 rpm.

10. Centrifuge for 6000g/4min.

11. Discard the supernatant and resuspend in 100 ul of LB media.

12. Dilute cells appropriately.

13. Plate 100 ul of cells on LB agar with ampicillin using sterile glass microbiological
sticks.

https://www.qiagen.com/re/landing-pages/microbiome-rna-research-workflow/sample-disruption/qiagen-pcr-cloning-plus-kit/
https://www.qiagen.com/re/landing-pages/microbiome-rna-research-workflow/sample-disruption/qiagen-pcr-cloning-plus-kit/
https://se.promega.com/-/media/files/resources/protcards/e-coli-competent-cells-quick-protocol.pdf?la=en
https://se.promega.com/-/media/files/resources/protcards/e-coli-competent-cells-quick-protocol.pdf?la=en
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Notes:
● Remember to make some controls:

○ as a positive control: transform cells with an empty plasmid with antibiotic
resistance gene

○ as a vital control: use a small volume of competent cells and plate them on
the petri dish with agar without antibiotics

○ negative control: follow transformation protocol with water instead of the
ligation mixture

Subcloning to destination vectors:

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

Insert obtaining:

Restriction reaction:
In case that your gene of interest is located in commercial vector:

● Well grown night culture of the organism containing the commercial vector with your
gene

● Isolate the vector (using PureYield Plasmid Miniprep System from Promega)
● Determine plasmid concentration and purity on Nanodrop

See also PROTOCOL: Isolation of plasmids

Double digest vector with your gene and also the destination vector with the same restriction
enzymes. Preferentially follow the manufacturer’s recommendations.

Workflow:
1. Plasmid isolation

2. Restriction digestion of vector and insert

3. Visualize correct product sizes on 1% agarose gel

4. Excise vector from the gel, purify using PureYield Plasmid Miniprep System from
Promega.

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

6. Ligate at room temperature overnight (no heat deactivation).

7. Repeat transformation protocol to cells of E.coli of your choice

8. Prepare glycerol stocks.

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

have a problem with a low concentration of DNA after purifying - skip steps 5., 6., and
7. This was very helpful in our experiment.
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Ligation in our case:
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 depend on the type of used ligase (check Usage information

about your certain ligase)
● The molar ratio of DNA concentration of insert to vector should be 3:1


