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INTRODUCTION
One of the promising methods for obtaining genetically modified individuals is the use the precursors of primary germ cells as
target cells, for example, primordial germ cells – PGCs. In vitro experiments on the genetic transformation of quails PGCs were
performed using different gene delivery systems, such as lipophilic transfection and electroporation, and their effectiveness
was studied.

The isolation of PGCs were carried out from 5-day quail embryos. The
plasmid ZsGreen1-N1 (Addgene, # 54702) with the ZsGreen gene under the
CMV promoter was used for lipophilic transfection and electroporation.
Electroporation was performed using the Neon transfection system
(Invitrogen, # MPK5000) in 10 µl capillaries. Electroporation conditions
were chosen by voltage (1200, 1350, 1400, 1500, 1650 V), pulse exposure
time (10, 20, 30 µs), and number of breakdowns (1, 2, 3 pulses). Each
experiment was performed in 5 replicates.
Lipofectamine 3000 Reagent Kit (Invitrogen, # L3000001) was used for
lipofection. The concentration of DNA, the amount of lipofectamine and
the time of cell processing were selected experimentally.

The effectiveness of transfection of the PGC
with the lipophilic agent did not exceed 1%.
Optimization of lipofection conditions was
ineffective. The optimal electroporation
parameters were 1400 V and 10 µs and 2 pulses.
The percentage of cells transformed reached
12.7±1.2 %. When using other parameters, this
indicator was lower by 3-10% (p<0.05).
Based on the data obtained, the use of
electroporation can be recommended for the
efficient transfection of the quails PGCs in vitro.
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Voltage, v Pulse time, µs Pulses Transformation efficiency , %*

1200 20 1 9.3±0.8

1350 30 1 7.2±0.8

1400 10 2 12.7±1.2

Electroporation modes**

MATERIAL AND METHODS

*Number of using cells 1×105 cells/ml;           **the parameters with greatest expression 

The data from Cell sorter BD FacsAria III

Tissue culture 
vessel 

Amount of 
DNA, µg/µL

Volume of 
Lipofectamin 3000, µL

Transformation 
efficiency , %*

12-well plate 2 5 0.8

12-well plate 2 6.5 1.0

12-well plate 2 8 1.0
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