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Abstract Electroporation technology can penetrate the cell membrane by reversibly applying a certain
electric field, forming holes or pathways in the cell membrane, so that the genetic material can be transferred
into the cell. Traditional electroporation devices often require several hundred to several thousand volts and
are very dangerous to operate. In this study, an electrically insulated polyvinyl chloride (PVC) film was used
to make a small distance electroporation device with the electrodes’ distance of 80 pm, which can undertake

high flux operation. The experiments show that the proposed small distance electroporation device facilitates
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cell electroporation with the voltage one order of magnitude lower than the 1 mm standard shock cup,

greatly enhance the safety of the experimental operation, high flux also greatly improves the efficiency of

experimental operation. But the electroporation efficiency is one order of magnitude lower, and experimental

parameters need to be further optimized.
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Fig. 1 High throughput and small distance electroporation

device with thin film isolated electrodes
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Fig.2 Cutaway view and explosion view
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Fig.3 Schematic diagram of the electroporation experiment
3.1 KBAHE MG1655 %2k pUCST iz
(1) Btk: E. coli MG1655 T H Invitrogen
NG

El 4 BIFFLKKSLYIE

Fig. 4 Picture of the electroporation experiment

(2) JFiki: pUCS7 I H Novagen AT, JFifi
WRE N 122,127 ng/uL.

(3) LI 240 1%+ Bio-Rad MicroPulser
7 fLACH) Manual B30, WO Bkt LR s 1%l
/M AL EE R AL A A R R T ) R 2 AL
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Table 1 Results of electroporation experiments

1)

WA WEHL (A HALREE (CFU/ug DNA)
200V 23 188.329
220V 35 286.587
240V 5 40.941
260 V 34 278.399
280V 21 171.952
300V 33 270211
1 mm ik AR R
48 3930.335

(WFE 10 f555)

E. coli MG1655 ¥6 3L ki pUCS7 [ HL % FL5K
e WK, T RA 1 mm frfEmEg, 5B
SR1Z L 5 FLA% B R T AT P2 FL T 75 1 P PR
T—MEY, BERBFIABNEBEL T —
MIE.
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Invitrogen A ]

(2) Jfiki: pPIC9K W H Invitrogen 2], i
FrHk N 224.600 ng/ulL.
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Fig. 5 Results of plasmid pPICIK transfected by

Pichia pastoris
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