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INTRODUCTION
Primordial germ cells (PGC) are precursors for both male and female germ cells, and considered as promising target cells for
delivery of recombinant DNA in order to create genetically modified domestic birds. We have studied the effectiveness of PGC
transformation in vitro using various gene delivery systems - lipophilic transfection, retroviral transduction and electroporation.

The PGC cells used in the study were isolated from the
gonads of 6-days-old chick embryos. Lentiviral particles
(Tu/ml=1.7x10_7) carrying ZsGreen gene coding a fluorescent
protein were applied to transduce the PGC cells. A series of
experiments were conducted to determine the optimal MOI
(multiplicity of infection) for effective transduction of the
PGC. The plasmid pZsGreen1-N1 (Addgene, #54702) coding
the ZsGreen gene under the CMV promoter was used for
lipophilic transfection and electroporation. The conditions of
electroporation were optimised by voltage (170, 350, 500V)
and pulse time (40-100 μs). The effectiveness was evaluated
on the BD Acuri C6 cytometer. .

Transduction effectiveness of the PGC with the lentivirus in
volumes corresponding to MOI = 0.5; 1; 2.5; 5 were 12%,
46%, 75% and 42% respectively. The most effective volume
was MOI = 2.5. The increased volume of the virus led to cell
death caused by toxicity that resulted in decrease of
transformed cells. The effectiveness of transfection of the
PGC with the lipophilic agent TurboFect (Thermo Fisher) did
not exceed 1%. Optimization by different amounts of DNA
and the transfection agent did not result in any improvement.
Electroporation was more effective: the percentage of the
transformed cells varied from 0.5% to 11% and the optimal
parameters were 350 V, 100 μs.

RESULTS
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Voltage, v Pulse time, µs
Transformation 
efficiency , %*

170 100 0,5

350 100 11

500 40 6

Electroporation modes**

Results of fluorescence analysis on a cytometer

1-control 2 - 0,6ul TurboFect

3 - 0,4ul TurboFect 4 - 0,3ul TurboFect

MATERIAL AND METHODS

Embryonic suspension cells after 

enzymatic treatment of embryos

6-day chicken embryo

(green square - selection area)
2-days PGCs culture

Determination of the lowest effective dose

of lentiviral particles (MOI)
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Dependence of the number infected 
cells on the volume of introduced virus 

particles
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Volume of the lentiviral preparation

0,5 µl lenti 1 µl lenti

5 µl lenti2,5 µl lenti

Results of fluorescence 
analysis on a cytometer

*Number of using cells 1×106 cells/ml
**the parameters with greatest expression 

PGCs culture colonies after electroporation

Light Light Light

Uv (GFP filter) Uv (GFP filter) Uv (GFP filter)

Tissue culture 
vessel 

Amount of 
DNA, µL* 

Volume of 
TurboFect, µL Effectiveness

96-well plate 20 0,4 1,00%

96-well plate 20 0,3 0,80%

96-well plate 20 0,5 0,60%

96-well plate 20 0,6 0,33%

*The volume of DNA was be equal to 1/10 the volume of the cell 
culture medium.


