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BTXpress High Performance Electroporation

Low Electoporation Efficiency Solution and Kits provide increased transfection J s
Suboptimal DNA to Cells Rati Determi timal DNA t I ratio f h cell t efficiencies and cell viabilities during electroporation ".'f » § e ‘ Before YOU Sta rt
uboptima o Cells Ratio etermine optima o cells ratio for each cell type. . ' i . ?
of DNA. This buffer can be used with a broad range of f’{ t
Low Cell Density Optimize appropriate cell density for each cell type. cells including those considered "hard to transfect". (L &* i-— . IM?QRTANT TIPS _FOR OP‘TIMAL ELECTROPORATIONS
The BTXpress Electroporation Solution is compatible R Optimize electroporation conditions for each cell type to ensure
Cells not in Active Growth Phase Split cells 18 — 24 hours before electroporation as needed. with all BTX generator systems in cuvette applications. 5 successful results. The suggestions below generally yield highly
efficient electroporations. Table 1 presents recommended startin
Low-Quality DNA Use highly purified, sterile, contaminant-free DNA for electroporation. P b 9

pulse conditions for DNA electroporation into select hard to

SpeCifiCCIﬁOnS transfect cells.

(partially degraded or contaminated Do not use DNA prepared using miniprep kits or procedures.

with an inhibitor, such as endotoxin) Do not use DNA that has been purified using ethanol precipitation because any residual > DNA Purity. Use highly purified, sterile, and contaminant-free
salt may affect electroporation. Storage Store the BTXpress High Performance DNA. Endotoxin-free DNA (pbacterial lipopolysaccharide-free) is
Post-Electroporation Determine the optimal incubation time for each cell type and experiment. Electrgporatlon Solution at 4°C. All other optimal. Do not use nucleic acid that has been purified using
Incubation Time Test a range of inculbation times (for example, from 12 1o 72 hours) materials can be stored at room temperature. ethanol precipitation. High salt concentrations used in ethanol
(bsfore assay) The optimal incubation time is generally 12 - 48 hours. Stability 6 months from the date of purchase, precipitation methods can affect electroporation.
when properly stored and handled. i
Cell Morphology Has Changed A high or low cell passage number can reduce electroporation efficiency. propery > 5DNA /CTnJ ent?at:oni; Usith']\.l AhStOCkS tha;r re;nge from |1 tg ¢
Use a similar passage number between experiments to ensure reproducibility. Number of One ml of BTXpress High Performance Mg/ Lse of SIocks with higher concentrations may 1ead 1o

non-uniform mixing with cells. Use of stocks with lower

Electroporations  Solution is sufficient for 4 electroporations ) ) ) ]
concentrations may dilute the electroporation mix too much.

Suboptimal DNA Concentration in Use a DNA concentration of 20 ug/ml for each electroporation. Less DNA may reduce efficiency. ) . )
in 0.4 cm cuvettes or 10 electroporations in

the Electroporation Mix

0.2 cm cuvettes. > Avoid storing the cells in BTXpress Electroporation Solution.

High Cellular Toxicity Incubation of the cells in BTXpress Electroporation Solution at

i . - R X M 1. : I room temperature for more than 15 minutes may be harmful to
Cells not Transferred Immediately to Transfer the cells from each cuvette to a culture dish containing growth medium immediately areriais the cells
Culture Vessel After Electroporation after each electroporation. ’
Eloct tion Pulse St " 5 e ol 4 bulse lenath by | ' of 10 volts and 2.6 . St MATERIALS SUPPLIED > Split cells regularly. Maintain cells such that they are actively

ectroporation Pulse Stren ecrease the voltage an se len ncrements o olts and 2-5 msec when using the , . .
is t0o H'?gh I " s ECM 830'S qu\;re V\?ave geﬁgra‘[or SN v when using BTXpress High Performance Electroporation Solution Kits include growing. Split the cell culture one day before electroporation as
' BTX plus cuvettes with transfer pipettes. These cuvettes may also be needed. This step may not be required for slow-growing or
Decrease the voltage and capacitance by increments of 10 volts and 100 pf when using the ECM purchased separately. suspension cells.

630 Exponential decay wave generator > Cell passage number. Use of very low or very high passage

Cell Morphology has Changed A high or low cell passage number can reduce electroporation efficiency. Kit Part 2 mm Gap 4 mm Gap BTXpress i cells may affect experimental results. Use cells of similar pas-
Ao ; il Numbers Cuvette includes ~ Cuvettes include ~ Electroporation : -
Use cells at similar passage numbers between experiments to ensure reproducibility. iransfer pinett iransfer bibett Solution sage number for experimental reproducibility.
ransfer pipette ransfer pipettes
Endotoxin Contaminated DNA Use highly purified, sterile, contaminant-free DNA. Use cesium chloride gradient or anion exchange (Blue Cap) (Yellow cap) > Post-electroporation incubation time. Determine the optimal
purified DNA. Do not use DNA prepared using miniprep kits. 45-0800 5 5 2 mis incubation time post-electroporation for each cell type. Test a
DNA contaminated with high levels of endotoxin (bacterial lipopolysaccharide) 45-0803 50 NA 50 s range of incubation times. Thg optimal inoubgtion time is
may cause high cell death depending on the cell line. : generally 12 - 48 hours, but will vary depending on the goal of
45-0804 NA 20 5.0mls the experiment and the electroporated DNA.
45-0806 100 NA 10.0 mis > Optimized electroporation for other cell types. For cells other
45-0807 NA 40 10.0 mis than those listed in Table 1, more optimization will be required.
If using a Square wave system the general pulse conditions for
Anmartbl (727)345-47-04 WBaHoBo (4932)77-34-06 MarnuTtoropck (3519)55-03-13 PocToB-Ha-[loHy (863)308-18-15 TonbATTM (8482)63-91-07 Reagent OnIy No Cuvettes No Cuvettes BTXpress . t IIs fall with i f 120-200 lts. Pul | th
Awrapck (3955)60-70-56 WxeBck (3412)26-03-58 Mocksa (495)268-04-70 PsizaHb (4912)46-61-64 Tomck (3822)98-41-53 Part Numbers Electroporation most cells tall with In a range o - volts. Fulse lengtn ranges
ApxaHrenbck (8182)63-90-72 WpkyTck (395)279-98-46 MypmaHck (8152)59-64-93 Camapa (846)206-03-16 Tyna (4872)33-79-87 - i -
AcTpaxaHt (8512)99-46-04 Kazamb (843)206-01-48 HabepexHble YenHbl (8552)20-53-41  Camkr-Nletep6ypr (812)309-46-40  TromeH (3452)66-21-18 Solution Car" vary dependllng on cell type and range betyveen 5-20 msec for
BapHayn (3852)73-04-60 Kanunurpag (4012)72-03-81 Hwxkuin Hosropog, (831)429-08-12 Capartos (845)249-38-78 YnbsHoBCK (8422)24-23-59 a single pulse using a 2 mm gap cuvette. If using a 4 mm gap
Benropoa (4722)40-23-64 Kanyra (4842)92-23-67 HoBoKy3Hewk (3843)20-46-81 CeBacTonon (8692)22-31-93 YnaH-Yaa (3012)59-97-51 45-0802 NA NA 5.0mils
BnarosetueHck (4162)22-76-07 KemepoBo (3842)65-04-62 HosBpbek (3496)41-32-12 CapaHck (8342)22-96-24 Yeha (347)229-48-12 cuvette the voltage ranges are 170-300 V and pulse lengths of
BpsiHCk (4832)59-03-52 Kupos (8332)68-02-04 HoBocubmpck (383)227-86-73 Cumdpeponons (3652)67-13-56 XabapoBck (4212)92-98-04 45-0805 NA NA 10.0 mls 5-25 msec for a sinale pulse
BnagumeocTok (423)249-28-31 KonomHa (4966)23-41-49 Owmck (3812)21-46-40 CmoneHck (4812)29-41-54 Yebokcapbl (8352)28-53-07 ge p '
Brapvkaskas (8672)28-90-48 KocTpoma (4942)77-07-48 Open (4862)44-53-42 Coum (862)225-72-31 Yens6umck (351)202-03-61 .
Bnaaumwp (4922)49-43-18 KpacHogap (861)203-40-90 OpewGypr (3532)37-68-04 Crasponons (8652)20-65-13 Yepenoey (8202)49-02-64 MATERIALS REQUIRED. BUT NOT SUPPLIED > For Exponential decay wave systems, voltage ranges for
Bonrorpap, (844)278-03-48 KpacHospck (391)204-63-61 MeH3a (8412)22-31-16 CypryT (3462)77-98-35 Yura (3022)38-34-83 ’ common cell lines are in the range of 200-300 V and a
Bonorpa (8172)26-41-59 Kypck (4712)77-13-04 MeTpo3aBopck (8142)55-98-37 ChbIkTbIBKap (8212)25-95-17 AkyTck (4112)23-90-97 gn . 9
BopoHex (473)204-51-73 Kypra (3522)50-90-47 Mckos (8112)59-10-37 Tamos (4752)50-40-07 Sipocnasnb (4852)69-52-93 ¢ Cultured Cells * Purified DNA (e.g. plasmid, capacitance range of 800-1000 F with a resistance setting of
EkaTepunbypr (343)384-55-89 INuneuk (4742)52-20-81 Mepmb (342)205-81-47 Teepb (4822)63-31-35 ° Appropriate Cell Culture cosmid or linear DNA) . " wh A 4 tt For 2
. . none” when using a 4mm gap cuvettes. For 2mm ga
Poccus +7(495)268-04-70  KazaxcTaH +7(727)345-47-04 Benapych +(375)257-127-884 Y36ekucran +998(71)205-18-59 Kupruaus +996(312)96-26-47 Medium e Sterile Tubes 9 gap g b
. R . cuvettes the ranges are 80-160 V and 400-950 pF with
. e BTX Electroporation * Micropipettes resistance set 1o “none”
an. noyrta: bxt@nt-rt.ru || canut: https://btx.nt-rt.ru/ System Generators 12 Well Culture Plates '
¢ Trypsin-EDTA for o Reporter Gene or other
Dislodging Adherent Cells assays as required Publication # 5504-003 Rev A
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BTXpress High Perforrnance Electroporation Solution & Kifs

Procedure

The procedure below describes how to perform electroporations using the BTXpress High Performance Electroporation Solution.
This protocol can be followed using either a BTX square wave or exponential decay wave electroporator.

A. Preparation of cells 1 day prior to electroporation C. Perform electroporation

1. Add DNA to the cells in BTXpress High Performance
Electroporation Solution Solution. Use 20 pg DNA per ml of
cells. Mix gently but thoroughly. Do not create bubbles.

Table 1 cally. 2. Aliquot 100 pl DNA/cell mix to each 0.2 cm cuvette OR add 250
2. If necessary, divide cultured cells approximately 18 — 24 hours ul DNA/cell mix to each 0.4 cm cuvette.
prior to electroporation so that the cells reach optimal cell den- 3
sity at time of electroporation. For suspension cells, optimal cell
densities are approximately 1 — 2 million cells/ml. For adherent
cells, optimal cell densities are approximately 70 — 80% conflu-
ent. Users may also determine their own best cell densities.

1. Maintain the cells in appropriate complete growth medium
and cell density as recommended by ATCC. Appropriate cell
density and growth conditions can also be determined empiri-

Recommended electroporation conditions for select cell types using Square Wave Systems

. Electroporate the cells at room temperature. Refer to Table 1 for
Cell Type Cuvette Size | Cell Density | Voltage Number Pulse appropriate pulse conditions, or determine them experimentally.

Sy of Pulses Length 4. Immediately after performing each electroporation, transfer the

electroporated cells into the culture vessel prepared in step B-6.
If desired, use a micropipette to transfer an exact amount

cells/ml) (milliseconds)

MEF 2 mm 5 170 1 15 msec 3. Incubate the cells overnight. (e.g. 100 pl) from each 0.4 cm cuvette. For 0.2 cm cuvettes, we
4 mm 5 240 1 15-20 msec . recommend adding an additional 100 pl of complete media
Jurkat E6-1 > mm 10 180 ] 15 msec B. Prepare for electroporation using a micropette. Then use a transfer pipette to gently mix and
1. Warm all required solutions to room temperature for 15 — 30 transfer the entire contents to the culture plate.
4 mm 10 290 1 15-20 msec inutes bef
- minutes betore use. NOTE: Transfer the cells immediately following electroporation
Niks 2mm 3 180 1 15 msec ) . . )
eremies 2. Harvest cells for electroporation. Count cells to determine the to a culture vessel containing warm complete culture media.
4 mm 3 300 1 15-20 msec total number of cells per milliliter.

3. Determine the total volume of BTXpress High Performance
Table 2 Electroporation Solution required to perform all the desired
electroporations: Multiply the number of electroporations by
0.1 ml (for 0.2 cm cuvettes) OR by 0.25 ml (for 0.4 cm cuvettes),
and add 10% more to account for pipetting errors. 5. Incubate the electroporated cells in complete culture medium
in appropriate growth conditions (e.g. 37°C, 5% CO, in a
humidified incubator) for 12 — 72 hours or as required.

Incubation of the cells for more than
15 minutes may prove harmful to the cells.

Recommended electroporation conditions for select cell types using Exponential Decay Wave Systems

Cell Type Cuvette Size | Cell Density | Voltage Capacitance | Resistance
(X x 106 (uF) (ohms) 4

. Determine the volume of cells from step B-2 required for all

cells/ml) electroporations according to the formula:

6. Harvest cells and perform a reporter assay or other assay as

MEF 2mm 5 150 950 None Electroporation Cell Density Required cells/ml required.
4 mm ° 290 950 None Electroporation cell density/ml Total Volume
Niks 2 mm 3 170 950 None Cell volume required (ml) = ~ Harvested cell density/ml x of BT);,:;‘:s; from
(Kerotinocytes) 4 3 280 950 None 5100 e/l
————— X 0.3ml=0.25 m|
Jurkat E6-1 2 mm 10 150 950 None 6x10° ¢/ml 03 0.25 mis
4 mm 10 260 950 None — ;
* This is the number of cells per mi needed for each electroporation.
SK-N-MC 2 mm 5) 90 950 None Refer to Table 1.
4 mm 8 240 950 None
K562 2 mm 10 130 950 None
4 mm 10 250 950 None
HL-60 2 mm 10 110 950 None
4 mm 10 275 950 None
Anmartbi (727)345-47-04 WBaHoBo (4932)77-34-06 MarunuToropck (3519)55-03-13 PocTtoB-Ha-[oHy (863)308-18-15 TonbaTTyn (8482)63-91-07
RAW 264.7 2 mm © 140 950 None Anrapck (3955)60-70-56 VkeBck (3412)26-03-58 Mockea (495)268-04-70 PsizaHb (4912)46-61-64 Tomck (3822)98-41-53
ApxaHrenbck (8182)63-90-72 WUpkyTck (395)279-98-46 MypmaHck (8152)59-64-93 Camapa (846)206-03-16 Tyna (4872)33-79-87
4 mm 5 260 950 None AcTtpaxaHb (8512)99-46-04 KasaHb (843)206-01-48 Ha6epexHbie YenHbi (8552)20-53-41 Cankr-MNeTep6ypr (812)309-46-40 TromeHb (3452)66-21-18
Bapnayn (3852)73-04-60 Kanununrpapg (4012)72-03-81 HwxHuin HoBropop (831)429-08-12 Caparos (845)249-38-78 YnbsHoBck (8422)24-23-59
5 Benropop (4722)40-23-64 Kanyra (4842)92-23-67 HoBoky3Heuk (3843)20-46-81 CesacTonons (8692)22-31-93 Ynan-Ypas (3012)59-97-51
THP-1 2 mm 10 125 950 None BnaroBeuwyeHck (4162)22-76-07 KemepoBo (3842)65-04-62 Hosbpbck (3496)41-32-12 CapaHck (8342)22-96-24 Ydba (347)229-48-12
4 mm 10 250 950 None BpsHck (4832)59-03-52 Kupos (8332)68-02-04 HoBocubupck (383)227-86-73 Cumdeponons (3652)67-13-56 Xab6apoBck (4212)92-98-04
BnaguBocTok (423)249-28-31 KonomHa (4966)23-41-49 Omck (3812)21-46-40 CmoneHck (4812)29-41-54 Yebokcapsbl (8352)28-53-07
BnapukaBka3s (8672)28-90-48 Koctpoma (4942)77-07-48 Open (4862)44-53-42 Couwu (862)225-72-31 YenabuHck (351)202-03-61
HEK-293 2mm 5 160 950 None Bnagumup (4922)49-43-18 KpacHopgap (861)203-40-90 OpeHoypr (3532)37-68-04 CraBpononb (8652)20-65-13 Yepenosey (8202)49-02-64
Bonrorpap (844)278-03-48 KpacHospck (391)204-63-61 MeH3a (8412)22-31-16 CypryT (3462)77-98-35 Ywura (3022)38-34-83
4 mm 5 250 950 None Bornoraa (8172)26-41-59 Kypck (4712)77-13-04 MeTpo3saBoack (8142)55-98-37 ChIKTLIBKap (8212)25-95-17 SkyTek (4112)23-90-97
BopoHex (473)204-51-73 KypraH (3522)50-90-47 Mckos (8112)59-10-37 Tamb6oB (4752)50-40-97 Slpocnaensk (4852)69-52-93
PC-12 2 mm 8 130 950 None EKkaTepuHOypr (343)384-55-89 TNuneuk (4742)52-20-81 MepMmb (342)205-81-47 Teephb (4822)63-31-35
4 mm 3 240 950 None Poccus +7(495)268-04-70  KasaxcTaH +7(727)345-47-04 Benapychb +(375)257-127-884 Y36ekucraH +998(71)205-18-59 Kupruaus +996(312)96-26-47

an. noyra: bxt@nt-rt.ru || cant: https://btx.nt-rt.ru/
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