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Rules for working with air displacement pipettes

In an adjustable micropipette, the sampling volume can be set by twisting the
plunger, and there are two lever positions for filling. To take a sample, it is

necessary to put a disposable plastic tip on the pipette (blue for pipettes up to 1
ml, yellow for pipettes up to 20, 200 µl, transparent for pipettes up to 10 µl).

The liquid should be located at bottom of the plastic centrifuge tube before sampling. The sides of
the tip should not touch the sides of the tube.

1) Set the desired volume on the pipette (in the range of µl indicated on the pipette, e.g. 20-200
µl)

2) Put the tip on the pipette
3) Press the plunger to the first stop
4) Dip the tip into the liquid
5) Slowly release the plunger
6) Transfer the pipette with the tip to another tube
7) Squeeze out the fluid by pressing the plunger to the second stop
8) If necessary, change the tip

Attention

● Gently release the plunger upwards
● Do not turn the pipette over with the tip on, do not place the pipette on the table
● Do not discard a tip that has liquid in it
● If something has gone wrong, please contact a member of the lab staff

Plasmid DNA isolation from DH5α cell culture

E. coli cells of DH5α strain are used for plasmid DNA
production. These strains are called support strains. The
DH5α strain was obtained by American biologist Douglas
Hanahan and features three mutations. The recA1 mutation
turns off recombinase activity and the possibility of
homologous recombination (and incorporation of plasmid
genes into the bacterial genome). The endA1 mutation turns
off the intracellular endonuclease, which increases the
stability of the plasmid after transformation. The lacZΔM15
mutation makes this strain suitable for white-blue selection. GFP protein structure
The DH5α culture cells provided contain the plasmid pQE-GFP,
which encodes a green fluorescent protein. The plasmid is isolated on silica membrane columns.



Equipment and reagents

● Micropipettes (1 ml, 200 µl), pipette tips
● Vortex mixer
● Microcentrifuge
● Tube with cell precipitate
● Reagents for plasmid DNA extraction (one tube per two)
● Stands, test tubes (1.5 ml)

Plasmid DNA isolation with Plasmid-50-mini kit

The dispensed tube contains approximately 100 µl of the precipitate. The
tube should be centrifuged briefly if the precipitate is not at the bottom
of the tube.

1. Add 250 µl of SB Resuspending Solution to the precipitate and
mix thoroughly on a vortex mixer.

2. Add 250 µl of Lysis solution LB. 10 µl Thymolphthalein solution can be added. Mix gently
and invert the tube until the lysate is clear (blue). Incubate at room temperature for max. 1 minute.
Do not use a Vortex mixer: rapid stirring leads to bacterial chromosome breakage and contamination
of the plasmid preparation with genomic DNA.

Add 250 µl of Neutralizing Solution NB, mix the contents by inverting the tube until a
curd-like suspension forms (discolouration). Incubate at room temperature for 1 minute. Do not use
a Vortex type mixer.

4. Centrifuge the tube for 5 minutes at 12000×g. Label and equilibrate the tube. Transfer the
supernatant quantitatively, taking care not to interfere with the precipitate, to a 2 ml tube. Repeat
centrifugation for 5 minutes at 12000×g.

5. Place the spin column in the collection tube. Label the column and test tube.

6. Transfer the clarified supernatant (about 800 µl) quantitatively to the spin column without
scraping the precipitate. Centrifuge the column for 30 s at 12000×g.

7. Remove the filtrate from the collection tube.

8. Add 500 µl of "Washing Solution" WB1 to the column. Centrifuge the column for 30 s at
12000×g. Remove the filtrate from the collection tube.

9. Add 500 µl of "Washing Solution" WB2 to the column. Centrifuge the column for 30 s at
12000×g. Remove the filtrate from the collection tube.

10. Centrifuge the empty column for 1 min to completely remove the "Washing Solution" at
12000×g. Equilibrate the test tube.

11. Place the column in a new tube (1.5-2 mL), cut off and save the cap.

12. Leave at room temperature for 1 minute to allow the residual alcohol to evaporate.

13. Apply 60 µl of "Elution Solution" EB to the centre of the membrane. Incubate at room
temperature for 1 minute. Centrifuge the column for 30 s at 12000×g to collect purified DNA.





14. Determine the concentration of eluted DNA on the Qubit instrument according to the
instructions.

Questions

Why is DNA sorbed on a silicon membrane?

Why can DNA be eluted from a silicon membrane with water?

What would an attempt to isolate DNA without cell lysis lead to?

Read

Lactose operon, white-blue selection.

Determination of DNA concentration on Qubit

Equipment

● Qubit spectrofluorimeter
● Lumiprobe QuDye dsDNA HS Assay kit Reagents
● Micropipettes and pipette tips (up to 200 µl, up to 10 µl)
● 0.6 mL thin-walled test tubes containing 199 µl of working solution
● Vortex mixer for test tubes

The Qubit spectrofluorimeter allows specific determination of double-stranded DNA concentration
in a solution containing RNA in the range from 10 pg/µl to 100 ng/µl. The reagent is compatible
with solutions of salts, free nucleotides, detergents, proteins, and organic solvents. The instrument is
pre-calibrated

Protocol

1. Add 1 µl of isolated plasmid DNA to a 0.6 ml test tube containing 199 µl of working
solution and mix by pipetting.

2. Shake the tubes on the vortex mixer





3. Incubate for 2 minutes
4. Measure the concentration at Qubit

Attention

● Do not sign the tubes sideways!

Record a concentration of ng/μL

Questions

Explain the differences in the amount and/or concentration of DNA eluted from different samples by
different participants

Assume the working principle of the Qubit. What substances can be included in the working
solution?

Transformation of competent BL21(DE3) cells with plasmid DNA

Competent cells are capable of absorbing DNA from the extracellular medium. Electroporation (a
special device and cuvettes are required) and chemical transformation are commonly used to
transform the plasmid DNA of E. coli cells.

Chemical transformation requires preconditioned competent cells (obtained in a medium with a high
concentration of CaCl2 and urgently frozen in liquid nitrogen). Such cells can retain the ability to
transform for several years when stored at -70° C (in the Kelvinator).

Equipment and reagents

● Micropipettes up to 1 ml, up to 10 µl, sterile pipette tips
● Vortex, mixer
● Solid-state thermostat or 42° C water bath
● Microcentrifuge
● Stands, test tubes
● Air thermostat
● Spirit stove
● Laminar
● Drigalsky spatula

Protocol

1. Thaw competent BL21(DE3) cells on ice for 10 minutes
2. Add 1 µl (1 pg - 100 ng) of isolated plasmid DNA, mix by tapping the bottom of the test

tube 4-5 times
3. Incubate for 30 minutes on ice
4. Heat shock for 40 seconds at 42°C in a thermostat (10 seconds in a water bath)
5. Incubate for 5 minutes on ice
6. Add 950 µl of room temperature SOC solution (containing 20 mM glucose, 10 mM MgCl2,

10 mM MgSO4) to the tube
7. Incubate at 37° C for 1 hour on a vortex or flip-flop platform



8. Briefly centrifuge the tube and precipitate on a Petri dish (ampicillin), rubbing with a
Drigalsky spatula if the transformation efficiency is known to be low. Or apply 10 (or 100)
µl of the obtained cells to the Petri dish without centrifugation.

9. Incubate the Petri dishes in the incubator at 37° C overnight



10. We can calculate the transformation efficiency per 1 µg of plasmid DNA using the formula
competence = N (number of colonies)*106 (colonies/µg) if we apply 1/10 of the cell volume
on a Petri dish.

Questions
What factors influence the efficiency of cell transformation?

Why is it important to use a petri dish with an antibiotic?

Read

Competent cells, chemical transformation, strain BL21(DE3)

Preparation of Petri dishes with agarized medium

Equipment and reagents

● Micropipette for up to 200 µl, sterile tips
● Sterile Petri dishes
● Autoclaved LB medium with agar
● Ampicillin solution, 100 mg/ml
● Alcohol burner

Protocol
1. Calculate the amount of antibiotic to be added to the LB medium before pouring it into Petri

dishes. The final concentration in the filled petri dish is 100 µg/ml and 15 ml of medium is
needed to fill one petri dish

2. Melt the agarized LB medium in the microwave/electric plate. When melting, make sure that
the medium does not boil out of the flask;

3. Cool the molten medium to a temperature of 45-50° C. The temperature of the medium can
be checked by leaning the beaker against your hand: if it is hot, but tolerable, then this is
approximately the right temperature;

4. Add the required ampicillin volume to the LB-agar flask under sterile conditions (in the
laminar flow cabinet or sterile area of the burning alcohol burner)

5. Pour the medium into Petri dishes, leave it to harden with the lid ajar in sterile conditions
(within 20 cm of a burning kindling or in a sterile laminar box). The ajar lid is necessary to
avoid condensate buildup due to the cooling of the medium. It takes 10-15 minutes for the
medium to solidify.

6. After curing, close the Petri dishes and turn them upside down. Sign the bottom of the Petri
dishes with the name of the antibiotic, your name and the date of preparation.


