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Analysis of genomic editing system products

An experiment on EGFP gene editing by CRISPR\Cas9 was
carried out in the laboratory of genomic and protein
engineering of ICPHBM SB RAS. The edited cells were
sorted one by one into individual wells of a 96-well plate.
Cell colonies were grown for several days. Genomic DNA
was isolated from these cells, and PCR was performed with
primers targeting the edited DNA site. PCR products were
cloned into plasmid DNA using TA cloning. E. coli cells
(Strain DH5α) were transfected with the obtained plasmid
DNA.

As a result, Petri dishes with colonies containing plasmids
EGFP protein structure

with fragments of the original and mutant EGFP gene were obtained and provided to you for
analysis.

Using PCR and restriction analysis, determine the efficiency of the genomic editing system, identify
colonies containing a fragment of the original EGFP gene and its mutant form.

TA Cloning

TA cloning is used to rapidly clone PCR products without pretreatment with restrictases or
endonucleases. The TA-cloning vector is a linearized plasmid with protruding phosphorylated 3'-
terminal thymidines. Efficient ligation of the PCR product into the TA vector is based on the ability
(feature) of Taq polymerase and its analogues to add deoxyadenosine at the 3'-end of the synthesized
chain. Thus, PCR products carry complementary 3'-end A:T nucleotides to the ends of the Taq
vector. The presence of such "sticky" ends ensures high ligation efficiency.

For TA cloning, sterile water, ligation buffer, TA vector, PCR product, T4 DNA ligase are added to
the reaction mixture tube and incubated for a few (5-15) minutes at room temperature.

The transformation of competent E. coli cells is performed with a ligase mixture according to a
standard protocol. For example, an untreated ligase mixture is used for chemical transformation. To
100 µl of cell suspension 5-10 µl of ligase mixture are added.

Colony-PCR or white-blue selection is used to select clones containing the insert.



Amplification of EGFP gene fragment by
colony-PCR (colony-PCR)

The polymerase chain reaction method allows specific amplification of
fairly long fragments of double-stranded DNA.

Taq DNA polymerase is "hot-start", so all manipulations with the
reaction mixture can be performed at room temperature.

The components of the reaction mixture are in racks in the freezer
compartment of the  refrigerator.  Petri dishes with colonies for analysis are in the  refrigerator
compartment.

Equipment and reagents

● Micropipettes up to 200 µl, 20 µl, up to 10 µl, tips for them
● Amplifier
● Vortex
● Microcentrifuge
● Components of the reaction mixture
● Petri dishes with E. coli colonies
● Stacks, 0.6 ml, 0.2 ml tubes (for PCR)

Preparation of the reaction mixture

Protocol

1. Mark 4 separate colonies on a Petri dish with a marker and number them. Write down the
surnames of     the participants on the dish.



2. Mix the components of the reaction mixture in a 0.6 mL test tube.



3. Transfer 20 µl reaction mixture into 5 PCR tubes each. Use the fifth tube as a negative
control.

4. Touch each of the labeled colonies with the tip, place the tip in the reaction mixture, and
resuspend 2-3 times. Use a new tip for each colony. Do not add material from the colonies to
the control sample (tube 5). Label the test tubes.

5. Stir on a vortex mixer, centrifuge before placing the tubes in the amplifier.

Enter the location of the assay tubes in the table next to the amplifier and write down your name and
surname.

PCR parameters

1. Pre-denaturation (hot start) - 3 minutes at 95 °C
2. Amplification - 25 cycles

o Denaturation 95 °C, 20 sec
o Annealing 58 °C, 20 sec
o Elongation 72° C, 20 sec

3. Final elongation 72 °C, 2 min
4. Cooling down to 4-8 C

Questions

What are the advantages of the white-blue selection method over PCR from colonies?

What are the advantages of the PCR method from colonies over white-blue selection?

Read

White and blue selection, X-gal

RFLP analysis of PCR products



Restriction fragment length polymorphism is used to determine the presence of restriction sites in a
DNA fragment. For this purpose, DNA is hydrolyzed with restriction endonuclease and then
restriction  products are separated by gel electrophoresis of DNA in an agarose gel.

The presence or absence of a restriction site, and hence the formation of restriction products of
appropriate length, allows the sequence of a given stretch of DNA to be determined.

Equipment and reagents

● Micropipettes up to 200 µl, 20 µl, up to 10 µl, tips for them
● Vortex
● Microcentrifuge
● Stands, test tubes
● Solid state thermostat
● 1 µl of Bse1I restrictase with a concentration of 20 activity units per 1 µl
● 20 µl of 10X buffered Y restriction solution



Protocol

For each of the 4 amplicons obtained, prepare a mixture for PDRF analysis.

RFLP Blend Component Volume

Water µl

Y 10X buffer µl

PCR product 10 µl

Total volume 20 µl

1. Place the components for the analysis of each reaction mixture in separate 0.6 mL tubes.
2. Prepare a dilution of restrictase to a concentration of 1 unit of activity in 1 µl, in 1X Y buffer.

Add 2 units of Bse1I restrictase activity to the test tubes in the single Y buffer. Stir by
pipetting. Incubate at 37 °C for 1 h in a solid-state incubator.

3. Use the residue of the PCR product as a negative restriction control

Restriction product analysis

Equipment and reagents

● Micropipettes up to 200 µl, 20 µl, up to 10 µl, tips for them
● Vortex
● Microcentrifuge
● Stands, test tubes
● Horizontal electrophoresis chamber
● Agarose, TAE 50X, microwave

Protocol
1. Prepare 150 ml of 1% agarose gel per 1X TAE (or other volume, depending on the size of the

pouring stage).
2. Warm the agarose in buffer solution in the microwave oven, cool
3. Pour into the chamber for horizontal electrophoresis, set the combs
4. Mix the contents of the test tubes after the PDRF assay with µl of 4X dye; mix the

contents of the control samples with µl of 4X dye for application
to the agarose gel.

5. Apply 2 µl of DNA marker (Step100) to each gel in a separate pocket
6. Conduct electrophoresis for about 40 minutes at 80-120 V
7. Stain the gel with ethidium bromide solution (EtBr) - work with gloves!
8. Visualize the results on a transilluminator, print a photo or sketch the results



Results

paste or sketch the results here

DNA marker Step100



Component, initia

concentration

Water

Master mix, 2X

10 µM primer 1

10 µM primer 2



Questions

Using a DNA length marker, determine the length of the obtained PCR product

Which colonies contain a fragment with a mutation in the EGFP gene if the Bse1I restriction site is
known to disappear as a result of the mutation.

Which of the colonies contain DNA without a mutation in the EGFP gene? Justify the answer.

What can be said from the results of this experiment about the effectiveness of genome editing tools
in the original cells?


