
Gene Pulser MXcellTM 

 
 

 
 
 
        

        
                 

                165-2670JA 
 
 
 
 

↔ ─ ⌐ 
 

╩ ⇔ↄ ⌐⅔ ™™√∞ↄ√╘⌐⁸↔ ─ 

⌐ ∏↓─ ╩ ⌐⅔ ╖ↄ∞↕™⁹ 

⅔ ╖⌐⌂∫√№≤│⁸™≈≢╙ ╠╣╢≤↓╤⌐ ∏ 

⇔≡ↄ∞↕™⁹ 

 
 
 
 
 
 

  
  

                                         
 



ii 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Copyright ©2007 Bio-Rad Laboratories, Inc.   

Bio-Rad Laboratories, Inc.─ ⌐╟╢ ⅜⌂™ ⌐│⁸ ╕√│ ─™⅛⌂╢ ≢№∫≡

╙ ╩ ⇔╕∆⁹ 

 

Gene Pulser MXcell
TM
│⁸Bio-Rad Laboratories, Inc.⌐ ∆╢ ≢∆⁹ 

 

∕─ ─Ⱪꜝfi♪╕√│ │⁸∕╣∙╣─ ─ ≢∆⁹ 

 
 



Gene Pulser MXcell
TM
◦☻♥ⱶ  | ⅔╟┘ ─  

iv 

⅔╟┘ ─  
 

Gene Pulser MXcell
TM
◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ│⁸ ⌐ ∆╢╟℮ ↕╣≡™╕∆⁹ ◦

☻♥ⱶ─ ⌂ ≤ ⌐≈™≡ ⇔≡™√∞ↄ√╘⌐⁸ ─☿◒◦ꜛfi╩⅔ ╖ↄ∞↕™⁹ 

 

⌐ ∆╢ ⌂  
 

↓─ Bio-Rad │ EN61010─ ≤ EN61326─ EMC Class A ╩ √∆╟℮⌐ ↕

╣≡⅔╡⁸↓╣╠─ ⌐ ∆╢↓≤⅜ ↕╣≡™╢╒⅛⁸ ╩ ∆╢ ─ ⌐

∆╢₈Class A₉ ╩ √⇔≡™╕∆⁹ ─ │⁸ ≢─ ⌐ ↕╣╕∆⁹ ─

╛ ⌐ ⇔√ ⁸ ⅛╠─ ⅜ ─ ⌐ ╩ ⅎ╢ ⅜№╡╕∆⁹

↓─╟℮⌂ ⅜№╢↓≤╩↔ ™√∞™√ ≢⁸ ╩ ∆╢√╘─ ⌂ ╩ ∂≡™√∞

ↄ ⅜№╡╕∆⁹ 

 

⌐ ╠⅛⌂ ⅜ ╘╠╣╢ ╛ ⅜ ─ ≥⅔╡⌐ ⇔⌂™ ⌐

│⁸Gene Pulser MXcell◦☻♥ⱶ─ ╩ ⇔⌂™≢ↄ∞↕™⁹ │ ∏⁸ ⅎ ╛ꜟⱩכ◔─↑

ⱪ꜠כ♩♅ꜗfiⱣכ √∞⇔⁸↓╣╠⌐ ↕╣╢╦↑≢│№╡╕∑╪ ⌂≥─ ╕√│⁸∕─

╛ ╡ ⅎ ≤≤╙⌐ ∆╢↓≤⌐⌂∫≡™╕∆⁹Gene Pulser MXcell◦☻♥ⱶ≤∕

─ ─ │ 18 35ϴ≢∆⁹ 

 

─ ⅜כ◙כꜚ⌐ ≢⅝╢ ╩כⱣ◌☻כ◔⁹╪∑╕╡№│ ↑╟℮≤⇔√╡⁸ ▬

fi♃כ꜡♇◒ ╩ ↕∑⌂™╟℮⌐∆╢↓≤│⅔╛╘ↄ∞↕™⁹™⅛⌂╢ ⌐╙⁸ ⌐ ╛

╩ ⅎ⌂™≢ↄ∞↕™⁹ ╩ ∆╢≤⁸ ─ ╩ ↄ↓≤⌐⌂╡╕∆  

 

· ─ ⅜ ⌐⌂╡╕∆⁹ 

· IEC 1010─ ⅜ ⌐⌂╡╕∆⁹ 

· ╩ ⅛∆ ⅜ ∂╢↓≤⅜№╡╕∆⁹ 

 

Bio-Rad│⁸ ↕╣√ ─ ⌐╟╢ ─ ╛ Bio-Rad╕√│ ⌐╟╢

─ ⌐╟∫≡ ∂╢ ╛ ⌐ ⇔≡⁸ ╩ ™╕∑╪⁹ 

 

⌐ ∆╢   
 

Gene Pulser MXcell◦☻♥ⱶ│ 500 V─ ╩ ↕∑╢√╘⁸ ⌐ ™ ⅜ ╣╢ ⅜№

╡╕∆⁹ ⌐╕≢ ∆╢≤⁸ ⌐│ 210 J⅜ ↕╣╕∆⁹↓─ ─◄Ⱡꜟ◑כ꜠ⱬꜟ

⌐ ⇔≡⁸№╢ ∆╢ ⅜№╡╕∆⁹◦☻♥ⱶ─ ⌐╟∫≡⁸ ⅜ ╛◘fiⱪꜟ

♅ꜗfiⱣכ ⌐ ╘ ╕╣√ ⌐ ⇔⌂™╟℮⌐ ↕╣≡™╕∆⁹↓╣╠─ⱷ◌♬◌ꜟ▬fi

◒♇꜡כ♃ ╩ ↕∑⌂™╟℮⌐∆╢↓≤│⁸ ⌐⅔╛╘ↄ∞↕™⁹ 

 

⌐ ⅜ ↕╣≡™╢ │ ⌐⁸PULSEⱲ♃fi⅜ ⇔≡™╢ ⌐№╡╕∆⁹PULSEⱲ♃fi

⅜ ⇔ →╠╣≡⅔╡⁸ ─ ⌐№╢ ♦▫☻ⱪ꜠▬⌐₈pulse being delivered Ɽꜟ☻ ₉

≤ ↕╣≡™╢ ⌐│⁸ ⌐ ⅜⅛⅛∫≡™╕∆⁹Gene Pulser MXcellⱪ꜠כ♩♅ꜗfiⱣכ⌐│

▬fi♃כ꜡♇◒ ⅜ ↕╣≡™╢√╘⁸ⱪ꜠כ♩♅ꜗfiⱣכ─ ⅜ ™≡™≡╙⁸◄꜠◒♩꜡ⱳ

⅜☻ꜟⱤ⌐♩כ꜠fiⱪꜛ◦כ꜠ ↕╣╢↓≤│№╡╕∑╪⁹◖fi♦fi◘⅜ ↕╣≡™╢⅜ ⇔

≡™⌂™ √≤ⅎ┌⁸Ɽꜟ☻⅜ ↕╣╢ ⌐ ◘▬◒ꜟ⅜ ↕╣√ ⌂≥ ⁸ ◖fi♦fi

◘⌐ ─ ⅜ ⇔≡™╢ ⅜№╡╕∆⁹↓─ │⁸1 2 ≢ ⇔╕∆⁹√∞⇔⁸ ◦☻

♥ⱶ⌐│ ⅜כ◙כꜚ⁸╘√╢№⅜ ↕╣√ ≤ ∆╢↓≤│№╡╕∑╪⁹ 
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⌐ ∆╢  
 

Gene Pulser MXcell◦☻♥ⱶ⌐│ ╩ ◒כ▪√⇔ ⅜ ↕╣≡⅔╡⁸◘fiⱪꜟ⌐ ⅜

↕╣√ ⌐⁸◐ꜙⱬ♇♩⌐▪כ◒ ⅜ ∂╢─╩ ⌐ ⅎ╢↓≤⅜≢⅝╕∆⁹ ⌐│⁸▪

─◒כ ╩ ⇔⁸2ⱴ▬◒꜡ ⌐◘fiⱪꜟ⅛╠─ ─ ╩ ⅎ╢ ⅜ ╖ ╕╣≡™╢√

╘⁸ⱪ꜠כ♩♅ꜗfiⱣכ─ ⁸ ⅔╟┘ ╩ ⌂™⇔ ⌐ ↕∑╢↓≤⅜≢⅝╕

⅜◒כ▪⁹∆ ⇔√ ⌐│⁸↓╣╠─╦∏⅛⌂ ╩ ∂ ╘╢─⌐◘fiⱪꜟ♅ꜗfiⱣכ⅜ ≢∆⁹

↔ ≢№╣┌⁸ ─ ⌐№√╡ ≤⇔≡ ⱷ●Ⱡ╩ ⇔≡™√∞ↄ↓≤╙≢⅝╕∆⁹ 
 

∕─ ─ ─  
 

⌐ ╩↓╓↕⌂™╟℮⌐⇔≡ↄ∞↕™⁹Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ─

╩ ↄ ⌐│⁸ ≢ꜟכ◖ꜟ▪│√╕ ╠∑√ⱭכⱤכ♃○ꜟ⅛ ─╖╩↔ ↄ∞↕™⁹ 

 

Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ⌐ ─ Bio-Rad◔כⱩꜟ─╖╩↔ ↄ∞↕™⁹ 

 

Gene Pulser MXcellⱪ꜠כ♩♅ꜗfiⱣ⁸│כ ∏ ╖ ≡╠╣√ ≢ ⇔≡ↄ∞↕™⁹ⱪ꜠כ♩♅ꜗ

fiⱣכ─ ╩ ↕∑⌂™╟℮⌐⇔√╡⁸ ↕╣√ ≢ ∆╢↓≤│⅔╛╘ↄ∞↕™⁹ 

 

Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ╩↔ ⌐⌂╢ ⌐⁸ ╩⅔ ╖ↄ∞↕™⁹ 
 

 

Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ│ ◄Ⱡꜟ◑כ╩ ↕∑≡ ⇔⁸↓

╣╩ ⇔╕∆⁹ ⌐ ↕╣≡™╢ ⌐⇔√⅜∫≡↔ ™√∞↑⌂™ ⌐│⁸

⌐ ╛ ╩ ⅎ╢ ⅜№╡╕∆⁹Gene Pulser MXcell╩ ⇔√ ⁸

≢ ∆╢ ⌐∕─╟℮⌂ ╛ ⌐ ∆╢ ⌂ ╩ ⅎ√ Class A◖fiⱧꜙכ♃

─ ╩ ⇔≡™╢↓≤⅜ ↕╣≡™╕∆ FCC Ɽכ♩ 15◘ⱩⱤכ♩ J⌐ ⁹

≢ ╩ ∆╢≤⁸ ╛ ╩ ⅝ ↓∆ ⅜№╡╕∆⁹↓─╟℮⌂ ⌐│⁸

╛ ╩ ∆╢ ─כ◙כꜚ⁸╘√╢№⅜ ≢ ╠⅛─ ╩ ∂≡™√∞⅛⌂ↄ

≡│⌂╡╕∑╪⁹ 

 
 

 
 

Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ╩ ⌐ ⇔≡™√∞ↄ√╘⁸ ╩ ─

⌐ ⇔≡ↄ∞↕™  

 

· 18 35ϴ⁸ 90 ⁹ 

· -40 +65ϴ≢ ∆╢⁹ 

· 90 132 VRMS⅔╟┘ 198 264 VRMS, 47 63Hz  

· 600 VA 
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Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ⌐│⁸⅔ ™ →─ ⅛╠ 1 ⁸ ⅔╟┘

─ ⌐ ∆╢ ⅜≈™≡™╕∆⁹↓─ ⌐ ╕√│ ⌐ ╠⅛─ ⅜ ∂√

⌐│⁸Ᵽ▬○הꜝ♇♪ ꜝⱲꜝ♩ꜞכ☼─ ⌐ ≠™≡ ╩ ≢ ™√⇔╕∆⁹↓─

│ⱥꜙכ☼⌐│ ↕╣∏⁸ ⌐ ─ ⌐│ ↕╣╕∑╪  

 

1. ⌂ ⌐╟∫≡ ∂√ ⁹ 

2. Ᵽ▬○הꜝ♇♪ ꜝⱲꜝ♩ꜞכ☼ ─ ⅜ ╛ ╩ ∫√ ⁹ 

3. ─ ╩ ⇔√√╘⌐ ∂√ ⁹ 

4. Ᵽ▬○הꜝ♇♪ ꜝⱲꜝ♩ꜞכ☼ ─ ⅛╠ ↕╣√ ╛☻Ɑ▪ ╩ ⇔√ ⁹ 

5. ╛ ⌐╟∫≡ ∂√ ⁹ 

6. ⌐╟╢ ⁹ 

7. ⌂ ╛◘fiⱪꜟ⌐╟∫≡ ∂√ ⁹ 

 

⌐☻ⱦכ◘ ∆╢⅔ ™ ╦∑╛↔ ⅜№╣┌⁸Ᵽ▬○ꜝה ♇♪ ꜝⱲꜝ♩ꜞכ☼⌐↔ ™√∞⅝⁸

⅔ ⌐№╢ ─⸗♦ꜟ≤◦ꜞ▪ꜟ ╩⅔ ⅎↄ∞↕™⁹ 

 

 Bio-Rad ─ │⁸EN61010*⅔╟┘ EMC EN61326 Class A ≤™℮ ╩

√∆╟℮⌐ ↕╣≡⅔╡⁸↓╣╠─ ⌐ ∆╢↓≤⅜ ↕╣≡™╕∆⁹ │⁸

⌐ ∫≡ ∆╣┌ ⌐⅔ ™™√∞↑╕∆⁹™⅛⌂╢ ⌐╙⁸ ⌐ ╛ ╩ ⅎ⌂™≢ↄ

∞↕™⁹ ╩ ∆╢≤⁸ ─ ╩ ↄ↓≤⌐⌂╡╕∆  

 

· ─ ⅜ ⌐⌂╡╕∆⁹ 

· EN61010─ ⅜ ⌐⌂╡╕∆⁹ 

· ╩ ⅛∆ ⅜ ∂╢↓≤⅜№╡╕∆⁹ 

 

Bio-Rad│⁸ ↕╣√ ─ ⌐╟╢ ─ ╛Ᵽ▬○הꜝ♇♪ ꜝⱲꜝ♩ꜞכ☼ ⌐╟╢

─ ⌐╟∫≡ ∂╢ ╛ ⌐ ⇔≡⁸ ╩ ™╕∑╪⁹ 

 

*EN61010≤│⁸ ⌐ ⇔≡ ⌐ ™╠╣≡™╢ ≢∆⁹ 
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FCC(US)┼─  
FCC │ ╩ ⅜כ◙כꜚ╢∆ ─ ╩ ╢╟℮⌐ ⇔≡™╕∆⁹ 

│ FCC ─ Part15 ⌐ ∫√ ╩ ™ClassA─♦☺♃ꜟ ─ ⌐ ⇔≡™╢↓≤⅜

↕╣≡™╕∆⁹↓─ │ ╩ ◄ꜞ▪≢ ∆╢ ⌐ ─ ≤⌂╢ │ ⌐ ⇔≡ ⌐

⅜ ╢ ⌐ ↕╣≡™╕∆⁹↓─ │ ◄Ⱡꜟ◑כ╩ ⁸ ⇔╕∆⁹

⌐ ╦⌂™≢ ה ∆╢ ⌐│⁸ ╩ ∆╢ ⅜№╡╕∆⁹╕√⁸↓─ ─

≢─ ╙ ⌐ ╩ ∆╢ ⅜ ↄ⁸↓─ │כ◙כꜚ ─ ≢∕─ ╩ ∂

╢↓≤╩ ↕╣╕∆⁹ 

 

Bio- Rad⅜ ╘≡™⌂™ ╛ ╩ ∫√ ⁸ ⅜ FCC─ ClassA─ ⌐ ⇔⌂ↄ⌂╡⁸

╩ ─כ◙כꜚ╢∆ ⅜ ⌐⌂╢ ⅜№╡╕∆─≢↔ ↄ∞↕™⁹ 

 

∕─ │ FCC ─Γ Δ⌐ ⇔≡™╕∆⅜⁸Bio- Rad─ ⌂ ⌐╟╡ FCC─ ClassA

⌐ ∆╢↓≤╩ ⇔≡™╕∆⁹ 

 

EMC EU ┼─  
╡╟⌐Ⱨ▪fiꜚ♬○fi꜡כꜜ│ ↕╣√ EMC ⌐ ∆╢↓≤⅜ ↕╣≡™╕∆⁹ 

 

CSA(Canada)┼─  
◌♫♄─ ─ ClassA⌐ ⇔≡™╕∆⁹ 

 

⇔ↄ│ ⱴ♬ꜙ▪ꜟ╩↔ ↄ∞↕™⁹ 
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⅔  ♪כ◌
 
 
 

⌐ ↕╣≡™╢₈⅔ ↔⌐₉♪כ◌ ⅝⁸ ╕≢ ™√∞⅝╕∆≤⁸  

↔≤─⅔ ≤⇔≡ ↕╣╕∆⁹ ⌐ ∆╢ ⌂≥ ⌐⅔ ↑↕∑≡™√∞⅝╕∆─≢⁸  

↔ ↕™⁹ 
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1 

1 │∂╘⌐ 

↓─√┘│ Gene Pulser MXcell
TM
◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ╩⅔ ™ →™√∞⅝⁸

№╡⅜≤℮↔↨™╕∆⁹ │⁸Ɫ▬☻ꜟכⱪ♇♩◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ≢∆⁹

◦☻♥ⱶ⌐│⁸ ╛ ╩│∂╘≤∆╢ ─ ⌐ ╩ ⌐

∆╢√╘─ ╩∆┌╛ↄ Optimize ≢⅝╢ ⅜ ↕╣≡™╕∆⁹ 

Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ│⁸96►▼ꜟ⁸24►▼ꜟ⅔╟┘ 12

►▼ꜟ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩╩ ™≡ ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi⅜ ⅎ

╢╟℮⌐ ↕╣≡™╕∆⁹ 

 

Gene Pulser MXcellTM◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ─  

◦☻♥ⱶ│⁸3≈─◖fiⱳכⱠfi♩≢ ↕╣≡™╕∆  

· Ɽ꞉כꜙ☺⸗כꜟ  Ɽ꞉⁸│ꜟכꜙ☺⸗כ exponential waveform pulse

╕√│ square waveform pulse ╩ ↕∑╕∆⁹ ꜚ♬♇♩│ ⸗☺ꜙ

╩ꜟכ ≤⇔⌂™ ꜚ♬♇♩≢⁸ 500 V─Ɽꜟ☻╩ ↕∑╢ ⅜№╡⁸

ⱴꜟ♅►▼ꜟⱪ꜠כ♩⌐ ─ ™◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ╩ ⌐ ∆

╢↓≤⅜≢⅝╕∆⁹ ◦☻♥ⱶ│⁸ ─Ɽꜝⱷכ♃╩ ≢⅝╢╟℮⌐ ↕╣≡

™╕∆ ⁸ ⁸ ⁸◖fi♦fi◘כ ⁸Ɽꜟ☻ ⁸Ɽꜟ☻ ⁹ 

· ⱪ꜠כ♩♅ꜗfiⱣכ  ⱪ꜠כ♩♅ꜗfiⱣכ│ ₁─ⱴꜟ♅►▼ꜟ◄꜠◒♩꜡ⱳ꜠כ

◦ꜛfiⱪ꜠⁸⅝≢⅜≥↓╢∆♩♇☿╩♩כ ─ ╩ ⅎ≡™╕∆⁹ 

· ⱴꜟ♅►▼ꜟ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩  ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩

│⁸12►▼ꜟ⁸24►▼ꜟ⅔╟┘ 96►▼ꜟ─ 3 ─ⱨ◊כⱴ♇♩⅜ ↕╣≡™

╕∆⁹96►▼ꜟⱪ꜠כ♩╕√│ 24►▼ꜟⱪ꜠כ♩╩ ∆╢ ⌐│⁸ ⌐ 24

─ ⌂╢ ╩ⱪ꜡◓ꜝⱶ⌐ ╖ ╣╢↓≤⅜≢⅝⁸12►▼ꜟⱪ꜠כ♩╩

∆╢ ⌐│⁸12 ─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹96►▼ꜟⱪ꜠כ♩╩

⇔≡ ╩ ⇔√ ⌐⁸24►▼ꜟⱪ꜠כ♩⅛ 12►▼ꜟⱪ꜠כ♩╩ ⇔≡

╩ ∫≡™√∞ↄ↓≤⅜ ≢∆⁹ ╩ ∆╢ ⌐⁸ⱪꜞ☿♇♩ optimization
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ⱪ꜡♩◖כꜟ╩⅔ ≡ↄ∞↕™⁹ ╘≡ ℮ ≢ ╩ ∆╢ ⌐╙⁸↓

─ⱪꜞ☿♇♩ optimizationⱪ꜡♩◖כꜟ⅜ ⌐ ∟╕∆⁹ 

Bio-Rad─ꜞ♁כ☻≤ꜞⱨ□꜠fi☻ 

Bio-Rad≢│⁸ ↑⌐ ╩☻כ♁ꜞ─ ⇔≡™╕∆⁹ ─►▼Ⱪ◘▬♩⌐│⁸

◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi─ ⌐ ∆╢ ⌂ ⅜ ↕╣≡™╕∆  

· Gene Expression Gateway www.bio-rad.com/genomics/  

↓─◘▬♩│⁸◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi≤ ⌐ ∆╢↕╕↨╕⌂ ≤

⌐≈™≡⁸ ⌂ ╩☻כ♁ꜞ ⁸ꜟכ♠│≢♩▬◘─↓⁸√╕⁹∆╕™≡⇔

⁸♥◒♬◌ꜟ◘ⱳכ♩⅔╟┘♩ꜝⱩꜟ◦ꜙכ♥▫fi◓≤™∫√ꜞ♁כ☻╩ ⇔

≡™╕∆⁹ 

· Life Science Research►▼Ⱪ◘▬♩ discover.bio-rad.com  

↓─◘▬♩⌐│⁸♥◒♬◌ꜟⱡ⁸♩כⱴ♬ꜙ▪ꜟ⁸ ⅔╟┘♥◒♬◌ꜟ◘ⱳכ

♩┼─ꜞfi◒⅜ ↕╣≡™╕∆⁹ 

─ꜞfi◒╩◒ꜞ♇◒⇔≡⁸ ─ ╛∕─ ─ Bio-Rad─ ╩♄►fi꜡כ

♪╕√│ ⇔≡ↄ∞↕™  

· PDF▪▬◖fi╩◒ꜞ♇◒⇔≡ⱳכ♃Ⱪꜟ♪◐ꜙⱷfi♩ⱨ◊כⱴ♇♩─ ╩♄►fi

▪▼►♩⁸Adobe Acrobat Reader♁ⱨ⇔♪כ꜡ www.adobe.com ≢♄►fi꜡כ♪

⇔√ⱨ□▬ꜟ╩ ™≡ↄ∞↕™⁹ 

· ⱨ◊ꜟ♄▪▬◖fi╩◒ꜞ♇◒⇔≡⁸ ╩⅔ ⇔ ╖ↄ∞↕™⁹ 

· ⱨ□♇◒☻▪▬◖fi╩◒ꜞ♇◒⇔≡⁸ ─ⱨ□♇◒☻ ╩⅔ ⇔ ╖ↄ∞↕™⁹ 

· ╡─Ᵽ▬○הꜝ♇♪ ꜝⱲꜝ♩ꜞכ☼○ⱨ▫☻⌐ ⇔⁸ ╩⅔ ⇔

╖ↄ∞↕™⁹ 

⅔ ╡⌐⌂╡√™↓≤⅜№╣┌⁸ ↔╩☻כ♁ꜞ─ ↄ∞↕™  

 1. Bio-Rad─ꜞ♁כ☻ 

  ☻כ♁ꜞ

Ᵽ▬○הꜝ♇♪ ꜝⱲꜝ♩ꜞכ☼ ○ⱨ▫☻ ⱱכⱶⱭכ☺ www.bio-rad.com ≢↔

─ ╩ ⇔⁸Bio-Rad►▼Ⱪ◘▬♩⌐

↕╣≡™╢ ╩↔ ↄ∞↕™⁹ 

♥◒♬◌ꜟⱡכ♩⅔╟┘  Gene Expression Gateway

www.bio-rad.com/genomics/ ⌐▪◒☿☻

⇔⁸►▼ⱩⱭכ☺─ ⌐№╢ SearchⱲ♇

◒☻╩↔ ↄ∞↕™⁹ Ⱳ♇◒☻ ⌐

╩ ⇔⁸ ⁸♥◒♬◌ꜟⱡכ♩⅔╟

┘ⱴ♬ꜙ▪ꜟ┼─ꜞfi◒╩↔ ↄ∞↕™⁹ 
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3 

 

  ☻כ♁ꜞ

♥◒♬◌ꜟ☻Ɑ◦ꜗꜞ☻♩ Bio-Rad │⁸ ─ ™♥◒♬◌ꜟ◘ⱳכ♩╩

⇔≡™╕∆⁹ ≢│⁸ ─╖⌂↕╕

⌐ ⅛≈ ⌂ ╩ ∆╢√

╘⁸♥◒♬◌ꜟ◘ⱳכ♩ ⌐ ⌂☻

♃♇ⱨ╩ ⇔≡™╕∆⁹►▼Ⱪ ≢♥◒♬

◌ꜟ◘ⱳכ♩╩↔ ™√∞ↄ⌐│⁸Gene 

Expression Gateway

www.bio-rad.com/genomics/ ⌐▪◒☿☻

⇔≡ↄ∞↕™⁹ 

≢ ↕╣≡™╢  

│⁸Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ≤∕─ ╩

∆╢ ⅔╟┘ ↑─╙─≢∆⁹↓─ ≢│⁸Gene Pulser MXcell◦☻♥

ⱶ╩ ⌐☿♇♩▪♇ⱪ⇔≡ ∆╢√╘─ ╩ ⇔≡™╕∆⁹↓─ ⌐│⁸

Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ ≢◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ╩

⌐ ℮√╘─ ⌐ ∆╢ ⱳ▬fi♩╙ ⇔≡™╕∆⁹ 

╩ ≢╦⅛╡╛∆ↄ ∆╢√╘⁸ ≢│  2⌐ →√ ╩

⇔≡™╕∆⁹ 

 2. ≢ ↕╣≡™╢  

  

ⱳ▬fi♩ ≈ ╛ ⅜ ↕╣≡™╕∆⁹ 

 ─ ─ ≢↕╠⌐ ⇔ↄ ↕╣≡™╢ ⌂≥⁸

⅜ ↕╣≡™╕∆⁹ 

 ╛ ⌐ ╩ ⅎ√╡⁸♦כ♃─ ╩ ⅝ ↓∆ ─№

╢⁸⅝╦╘≡ ⌂ ⌐≈™≡ ⇔≡™╕∆⁹ 

ȷȭɨɶɱⱷ♇☿

 ☺כ

⅜ ╕√│ ∆╢ ♦▫☻ⱪ꜠▬─☻◒ꜞכfiⱷ♇☿כ

☺╛◖ⱴfi♪╩ ⇔╕∆⁹√≤ⅎ┌⁸₈Select Protocol Set - up  

in the home screen₉≤ ↕╣≡™╣┌⁸Home ─ꜞ☻♩⌐№

╢₈Protocol Set - up₉≤™℮ ⅜Ɫ▬ꜝ▬♩ ↕╣≡™╢↓≤

╩ ⇔≡™╕∆⁹ 

◖fi♩꜡כꜟⱤⱠ

׀─כ◐ꜟ  

◄ꜞכ◒─ ≢ ↕╣≡™╢ │⁸Gene Pulser MXcell

◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ─◖fi♩꜡כꜟⱤⱠꜟ כ◐╢№⌐

─ ╩ ⇔≡™╕∆⁹√≤ⅎ┌⁸↓╣╠─◐כ⌐│ ─ ⅜≈™

≡™╕∆  

· ENTERȫɶ│⁸◖fi♩꜡כꜟⱤⱠꜟ⌐№╢ ENTER≤™℮

 ⁹∆≢כ◐─

· ӽȫɶRIGHT│⁸ ⅝─  ⁹∆≢כ◐
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X╩ ╩כ◐  ⇔≡ X╩ ⇔╕∆⁹₈ ₉≤│⁸ ╩כ◐ ⇔≡

─ ╩Ɫ▬ꜝ▬♩ ↕∑╢≤™℮ ≢∆⁹√≤ⅎ┌⁸

₈Protocol Set - up ╩ ∆╢₉≤ ↕╣≡™╣┌⁸₈ כ◐

╩ ⇔≡⁸ ♦▫☻ⱪ꜠▬ ─ Protocol Set - up ≤™℮

╩Ɫ▬ꜝ▬♩ ↕∑╢₉≤™℮ ⌐⌂╡╕∆⁹ 

X Y╩  ⱷ♬ꜙכX⅛╠ Y╩ ⇔╕∆⁹√≤ⅎ┌⁸₈Protocol Set - up

WHOLE PLATE╩ ∆╢₉≤ ↕╣≡™╣┌⁸Protocol Set - up

≤™℮ ╩Ɫ▬ꜝ▬♩ ↕∑⁸ ─ ⌐ ↕╣╢WHOLE 

PLATE╩ ∆╢≤™℮ ⌐⌂╡╕∆⁹ ⌐⁸₈ ₉≤™℮

│⁸ ─ ╩Ɫ▬ꜝ▬♩ ↕∑╢↓≤╩ ⇔≡™╕∆⁹√

≤ⅎ┌⁸₈WHOLE PLATE╩ ∆╢₉≤ ↕╣≡™╣┌⁸ כ◐

╩ ⇔≡⁸ ⌐WHOLE PLATE≤™℮ ╩Ɫ▬ꜝ▬♩ ↕∑╢

≤™℮ ⌐⌂╡╕∆⁹ 

X╩ ∆ ◖fi♩꜡כꜟⱤⱠꜟ ─ X◐כ╩ ⇔╕∆⁹√≤ⅎ┌⁸₈ENTER╩

∆₉≤ ↕╣≡™╣┌⁸₈◖fi♩꜡כꜟⱤⱠꜟ ─ ENTER◐כ╩

∆₉≤™℮ ⌐⌂╡╕∆⁹ 

⅔╟┘ Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ⌐ ↕╣≡™

╢ ꜝⱬꜟ⌐ ∆╢ │⁸iiiⱭ₈─☺כ ⅔╟┘ ─ ₉╩ ⇔≡ↄ∞↕

™⁹ 
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2 ↕№ ╘╕⇔╞℮ 

Gene Pulser MXcell
TM
◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ│⁸∆═≡⅜ ↕╣√ ≢

↕╣╕∆─≢⁸∆←⌐☿♇♩▪♇ⱪ⇔≡ ™ ╘╢↓≤⅜≢⅝╕∆⁹↓─ ≢│ ≈─☿◒

◦ꜛfi╩ ↑⁸↓─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ╩ ™ ╘╢⌐№√∫≡─ ╩↔

™√⇔╕∆  

· Gene Pulser MXcell◦☻♥ⱶ─ 5Ɑכ☺  

· ◦☻♥ⱶ─☿♇♩▪♇ⱪ 6Ɑכ☺  

· Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ─ ⅝ 8Ɑכ☺  

· Gene Pulser◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩─►▼ꜟ☿♇♩≤ Quadrant 12Ɑכ

☺  

Gene Pulser MXcell◦☻♥ⱶ─ⱪ꜡◓ꜝⱵfi◓≤◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ⌐ ∆╢

⇔™ │⁸17Ɑ₈─☺כ◦☻♥ⱶ─ⱪ꜡◓ꜝⱵfi◓≤ ₉╩ ⇔≡ↄ∞↕™⁹ 

◦☻♥ⱶ─ ≤☿♇♩▪♇ⱪ 

⅔ ⌐ ™√ Gene Pulser MXcell◦☻♥ⱶ⌐│⁸ ─◖fiⱳכⱠfi♩⅜ ↕╣≡™╕

∆  

· Gene Pulser MXcellⱤ꞉כꜙ☺⸗כꜟ 

· ⱪ꜠כ♩♅ꜗfiⱣכ 

· Gene Pulser◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩ 1×96►▼ꜟ  

· Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ  

· ⱪ꜡♩◖כꜟ◒▬♇◒●▬♪ 

· Optimization ◒▬♇◒●▬♪ 

╩∆═≡ ╡ ⅝⁸ ⌂ ◖fi☿fi♩⅜ ↄ⌐№╢ ╠⌂ ™√ ⌐◖fiⱳכ

Ⱡfi♩╩ ™≡ↄ∞↕™⁹∆═≡─◖fiⱳכⱠfi♩⅜⅔ ⌐ ∫≡™╢⅛ ⇔≡ↄ∞↕

™⁹ ≈≢╙ ╣╛ ⇔≡™╢╙─⅜№╣┌⁸Ᵽ▬○הꜝ♇♪ ꜝⱲꜝ♩ꜞכ☼ ○ⱨ

▫☻⌐↔ ↄ∞↕™ 2Ɑכ☺ ⁹ 
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Gene Pulser MXcell◦☻♥ⱶ─☿♇♩▪♇ⱪ 

Gene Pulser MXcellⱤ꞉כꜙ☺⸗כꜟ╩☿♇♩▪♇ⱪ∆╢√╘⌐⁸ ─ ⌐⇔√⅜∫≡

ↄ∞↕™  

1. Gene Pulser MXcellⱤ꞉כꜙ☺⸗כꜟ─ ⌐ ╩♪כ◖ ╡ ↑╕∆  1  

 
 1. Gene Pulser MXcellⱤ꞉כꜙ☺⸗כꜟ─ ⱤⱠꜟ 

2. Ɽ꞉כꜙ☺⸗כꜟ─ ⌐ ◖Ⱡ◒♃╩ ⇔ ╖⁸ⱪ꜠כ♩♅ꜗfiⱣכ╩ ⇔╕

∆  

 
 2. Ɽ꞉כꜙ☺⸗כꜟ─ ≤ⱪ꜠כ♩♅ꜗfiⱣכ⅔╟┘ ☻▬♇♅ 

3. ⌂ ◖fi☿fi♩⌐ꜚ♬♇♩─ⱪꜝ◓╩ ⇔ ╖╕∆⁹ 

4. Ɽ꞉כꜙ☺⸗כꜟ─ ⌐№╢ ☻▬♇♅╩ ⇔≡  2 ⁸Gene Pulser MXcell

◦☻♥ⱶ⌐ ╩ ╣╕∆⁹ 

ⱳ▬fi♩  Gene Pulser MXcell◦☻♥ⱶ─ ⌐№╢ ╩ ⅝ ⇔⁸

♦▫☻ⱪ꜠▬ ─ ╩ ⅎ≡ↄ∞↕™⁹ 

5. Home ─ꜞ☻♩⌐№╢ ╩ ┘⁸ ╩ ⇔≡ↄ∞↕™  3 ⁹ 

1. Protocol Set-up 

2. Gradient Protocol 

3. User Protocols 

4. Pre-set Protocols 

5. Last Pulse 

6. Data Management 

7. Screen Intensity 

8. Measurements 

 3. Home ─  

Home ⌐ ↕╣╢ ─ ⇔™ │⁸17Ɑכ☺╩ ⇔≡ↄ∞↕™⁹ 

ⱪ꜠כ♩ 

♅ꜗfiⱣכ 

  

☻▬♇♅ 

ⱪ꜠כ♩ 

♅ꜗfiⱣכ 
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ⱪ꜠כ♩♅ꜗfiⱣ⁸│⌐כGene Pulser◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠⁹∆╕⇔♩♇☿╩♩כ

ⱪ꜠כ♩♅ꜗfiⱣכ╩ ⇔≡Ɽꜟ☻╩ ∆╢ ⌐│⁸ ∏♅ꜗfiⱣכ─ ╩ ∂⌂

ↄ≡│⌂╡╕∑╪⁹ ◦☻♥ⱶ─ ⌐╟╡⁸Ɽꜟ☻╩ ∆╢ ⌐ ╩ ∂╢↓≤

⅜ ≤⇔≡ ╘╠╣≡™╕∆⁹♅ꜗfiⱣכ─ ⅜ ™√╕╕─ ≢⁸◄꜠◒♩꜡ⱳ

⅜☻ꜟⱤ⌐♩כ꜠fiⱪꜛ◦כ꜠ ↕╣╢↓≤│№╡╕∑╪⁹ 

 ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩─☻꜡♇♩ │⁸ ⌐ ↕╣

√ Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠⁹╪∑╕⅝≢♩♇☿⅛⇔♩כ 

ⱪ꜠כ♩♅ꜗfiⱣכ╩ ∆╢ ⌐│⁸ ─☻♥♇ⱪ⌐⇔√⅜∫≡ↄ∞↕™  

1. ⱪ꜠כ♩♅ꜗfiⱣכ ⌐№╢♃Ⱪ╩≈╕╖⁸꜡♇◒╩ ⇔≡ ╩ ↑╕∆⁹ 

 
 4. ⱪ꜠כ♩♅ꜗfiⱣכ╩ ↑╢ 

2. 96►▼ꜟ⁸24►▼ꜟ╕√│ 12►▼ꜟⱪ꜠כ♩╩ ╣⁸Ⱨfi╩ ⅎ≡☿♇♩⇔⁸⇔

∫⅛╡≤ ⇔ ╖╕∆⁹ 

 
 5. 96►▼ꜟ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩⅜ ↕╣√ⱪ꜠כ♩♅ꜗfiⱣכ 

3. ♅ꜗfiⱣכ╩ ∂╢ ⌐│⁸ ╩ ⅛⌐ ⇔ →╕∆⁹ 

 Gene Pulser MXcell◦☻♥ⱶ⌐│⁸Gene Pulser◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱣ

♇ⱨ□כ─╟℮⌂ ─ ™ⱷ♦▫►ⱶ ⱶכ○1000 ─╖╩ ⇔≡ↄ∞↕

™⁹ 

♃Ⱪ╩≈╕╪≢

↑╢ 
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◦☻♥ⱶ─ ⅝ 

⅔ ─ Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ│⁸ ™╛∆ↄ ⌐ⱪ꜡

◓ꜝⱵfi◓≢⅝╢╟℮⌐ ↕╣≡™╕∆⁹↓─☿◒◦ꜛfi≢│⁸ ◦☻♥ⱶ─ ⌐

≈™≡ ╩ ⇔╕∆  

· Gene Pulser MXcell◦☻♥ⱶ─ 8Ɑכ☺  

· ◖fi♩꜡כꜟⱤⱠꜟ≤◐כ─ 9Ɑכ☺  

· Home ≢─ 10Ɑכ☺  

Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ  

Gene Pulser MXcellⱤ꞉⁸2│ꜟכꜙ☺⸗כ ─ ⌂╢ ─ ≈╩Ɽꜟ☻≤⇔≡ ↕

∑╕∆  

· EXP  

· SQR  

╩ ∆╢√╘⌐⁸Ɽ꞉כꜙ☺⸗כꜟ⌐│ 25 ɛF ╖≢ ≢⅝╢ 25

2475 ɛF─◖fi♦fi◘ ☿♇♩⅜ ↕╣≡™╕∆⁹ Ɽꜟ☻─ ⁸Ɽ꞉כꜙ☺⸗כ

ꜟ│ ─ ™ⱷ♦▫►ⱶ⌐Ɽꜟ☻╩ ∆╢─⌐ ⌂ ◖fi♦fi◘כ 2,475 ɛF

╩ ⅎ≡™╕∆⁹ 

Ɽ꞉⁸50│ꜟכꜙ☺⸗כ 1500Ɏ─ ↕╣√ ╩ ≢⅝╕∆⁹◘fiⱪꜟ≤

⌐ ╩ ⅜ꜟכꜙ☺⸗⁸╡╟⌐≥↓╢∆ ─ ╩ ∆╢√╘⁸ ─

♃▬ⱶ◖fi☻♃fi♩╩ ↕∑╢↓≤⅜≢⅝╕∆⁹↓─ │⁸ ─ ™ⱷ♦▫►ⱶ╩

∆╢ ⌐♃▬ⱶ◖fi☻♃fi♩╩ ∆╢ ≢∆⅜⁸ ─ ™ⱷ♦▫►ⱶ╩ ™╢

─♃▬ⱶ◖fi☻♃fi♩⌐│╒≤╪≥ ╩ ⅎ╕∑╪⁹ 

 Gene Pulser MXcell◦☻♥ⱶ⌐│⁸Gene Pulser◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱣ

♇ⱨ□כ─╟℮⌂ ─ ™ⱷ♦▫►ⱶ 1000 ─╖╩ ⇔≡ↄ∞↕™⁹ 

Gene Pulser MXcell◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ≢│⁸ ◦☻♥ⱶ ⌐ ⌐ ↕╣

√ 12►▼ꜟ⁸24►▼ꜟ⅔╟┘ 96►▼ꜟⱨ◊כⱴ♇♩─ Gene Pulser◄꜠◒♩꜡ⱳ꜠כ◦

ꜛfiⱪ꜠כ♩╩ ⇔╕∆ 12Ɑ₈─☺כ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩─►▼ꜟ☿♇♩

≤ Quadrant₉╩ ⇔≡ↄ∞↕™ ⁹ 

Ɽꜟ☻ ⌐⁸ ⱪ꜠כ♩╕√│►▼ꜟ☿♇♩─ ⅜ ⌐ ↕╣╕∆⁹ 

ⱳ▬fi♩  Gene Expression Gateway♠כꜟ►▼Ⱪ◘▬♩

www.bio-rad.com/genomics/ ⌐▪◒☿☻⇔⁸ ─♥fiⱪ꜠כ♩╩♄►fi

 ↄ∞↕™⁹≡⇔♪כ꜡

Gene Pulser MXcell◦☻♥ⱶ≢Ɽꜟ☻╩ ∆╢ ⌐⁸ ─Ɽꜝⱷכ♃╩ ™╢↓≤⅜≢

⅝╕∆  

· Ⱳꜟ♩ V  

· ⱴ▬◒꜡ⱨ□ꜝ♪ ɛF  

ⱶכ○ · Ɏ  

· Ⱶꜞ ms  

· Ɽꜟ☻ ₁─Ɽꜟ☻ NP  

· Ɽꜟ☻ Ɽꜟ☻ ─  
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◖fi♩꜡כꜟⱤⱠꜟ─  

◖fi♩꜡כꜟⱤⱠꜟ⌐│⁸ ♦▫☻ⱪ꜠▬ ⅜♪♇Ɽכ◐≥ ╖ ╕╣≡™╕∆  

 
 6. Gene Pulser MXcell◦☻♥ⱶ─◖fi♩꜡כꜟⱤⱠꜟ≤◐כⱤ♇♪ 

◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ⌐ ∆╢ Ɽꜝⱷכ♃╩ ∆╢⌐│ Gene Pulser MXcell◖

fi♩꜡כꜟⱤⱠꜟ ╩כ◐─ ⇔╕∆⁹  3≢│⁸◖fi♩꜡כꜟⱤⱠꜟ ─ ─כ◐

⌐≈™≡ ⇔╕∆⁹ 

 3. ◖fi♩꜡כꜟⱤⱠꜟ ─כ◐─  

  כ◐

╩◓Gene Pulser MXcell◦☻♥ⱶ─ⱪ꜡◓ꜝⱵfi כ◐ ℮ ⌐⁸↓╣╠─◐

╩כ ⇔≡ ╛ ╩ ⇔╕∆⁹ ≤ ─ ╡ ⅎ│ Shift

╩כ◐ ⇔╕∆⁹ ⌐כ◐∂ ╡ ≡╠╣√ ╩ 2 ↑≡ ⇔

√™ ⌐│⁸ ⅝ ╩ꜟ♁כ◌≢כ◐ ↕∑╕∆⁹√≤ⅎ┌⁸

₈a₉≤ ⇔≡⅛╠₈b₉≤ ⇔√™ ⌐│⁸╕∏₈abc₉◐כ╩ 1

⇔⁸ENTER◐כ╩ ⇔⁸ ⌐₈abc₉◐כ╩ 2 ⇔╕∆⁹ 

 2 ─ ╩ ∆╢ ⌐│⁸ ─ ╩ ⇔≡⅛╠ 2

⌐ ─ ╩ ⇔⌂↑╣┌⌂╡╕∑╪⁹2 ─ ⅜ ™≤⁸Ɽ꞉כ

⅜ꜟכꜙ☺⸗ 2 ≢│⌂ↄ 1 ─ ╩ ⇔≡⇔╕™╕∆⁹ 

Shift ȫɶ ≤ ─ ╩ ╡ ⅎ╕∆⁹√≤ⅎ┌⁸ ╩ ∆╢ ⌐│⁸

Shift◐כ╩ ⇔≡ ⌐♪כ⸗ ╡ ⅎ≡⅛╠⁸⇔⅛╢═⅝ ╩כ◐

⇔╕∆⁹₈a₉≤ ∆╢ ⌐│ ╩₈2₉─כ◐ 1 ⇔⁸₈b₉

≤ ∆╢ ⌐│ ╩₈2₉─כ◐ 2 ⇔⁸₈c₉≤ ∆╢

⌐│ ╩₈2₉─כ◐ 3 ⇔╕∆⁹ ⌐⁸ ≤ ─™

∏╣⅛ ─╖⅜ ⌂ ⌐│⁸Gene Pulser MXcell◦☻♥ⱶ⅜

≤ ╩ ⌐ ╡ ⅎ╕∆⁹ 

HOMEȫɶ ⱪ꜡◓ꜝⱶ─≥↓⅛╠≢╙ Home ⌐ ╢↓≤⅜≢⅝╕∆⁹ 

BACKȫɶ ≢⁸ ≈ ─ ─ ⌐ ╡╕∆⁹ 

HELPȫɶ ∕╣∙╣─ ─ ⌐ ∫√Ⱬꜟⱪ ╩ ⇔╕∆⁹Ⱬꜟⱪ

╩ ⅝√™ ⌐│⁸HELP◐כ╩ ⇔╕∆⁹Ⱬꜟⱪ ╩ ⇔≡

⌐ ∆ ⌐│⁸HELP◐כ╩╙℮ ⇔╕∆⁹ 

 

Ⱬꜟⱪ │⁸ ⌐≈™≡─ ⅜ ↕╣⁸ ⅝ ⅝

─ ⌐ ╢↓≤⅜≢⅝╕∆⁹ ─ ╩כ◐ ⇔≡Ⱬꜟⱪ ╩

 ↄ∞↕™⁹≡∑↕ꜟכ꜡◒☻

Save ȫɶ User Name≤ User Protocol╩ ⇔╕∆⁹ 

Delete ȫɶ ⱨ▫כꜟ♪ ⌐ ⌐ ↕╣√ ─╖╩ ⇔╕∆⁹User Name≤

User Protocol─ⱨ□▬ꜟ╩ ∆╢ ⌐╙ ⇔╕∆⁹ 



Gene Pulser MXcell
TM
◦☻♥ⱶ  | ↕№ ╘╕⇔╞℮ 

10 

3. ◖fi♩꜡כꜟⱤⱠꜟ ─כ◐─  

  כ◐

Clear◐כ ⱨ▫כꜟ♪─ ╩∆═≡ ⇔╕∆⁹ 

ENTER◐כ ╩ ⇔√╡⁸ ─ ╩ꜟ♁כ◌⌐ ↕∑╢ ⌐↓─◐

╩כ ⇔╕∆⁹ 

─≈4 כ◐ ─כ◐ ≈╩ ∆≤⁸ ─ ⅜ꜟ♁כ◌⌐ ⇔╕∆⁹

─ ╩כ◐ ∆≤⁸1 ⌐≈⅝ ⅜ꜟ♁כ◌≈∏ ⇔╕∆⁹

─ꜟ♁כ◌≥ ⌐ ∂≡⁸ ╕√│ ⅝─ ╩כ◐ ∆≤⁸1 ⌐

≈⅝ 1ⱴ☻∏≈◌כ♁ꜟ⅜ ⌐ ⇔⁸ ⱷ♬ꜙכ≢ ─ ⅜

№╢ ⌐│ ⅜ ⌐ ╡ ╦╢╒⅛⁸ ╩ ↕∑╢↓≤

⅜≢⅝╕∆⁹ 

PULSE◐כ ↓─ ╩כ◐™ ∆≤ Ɽꜟ☻⅜ ⇔ ╘╕∆⁹ⱪ꜠כ♩⌐Ɽꜟ☻

⅜ ↕╣≡™╢ │ ⌐ Pulsing ≤ ↕╣⁸ ◦☻♥ⱶ⅛╠Ⱪ◙

⅜כ ╡╕∆⁹ ◦☻♥ⱶ⅛╠ ─Ɽꜟ☻⅜ ↕╣╢ ⌐│⁸ꜝ

☻♩Ɽꜟ☻⅜ ↕╣√ ⌐Ⱪ◙כ⅜ ╡╕∆⁹ 

 

Home Screen⌐ ↕╣╢ ─  

Gene Pulser MXcell◦☻♥ⱶ─ Home ⌐│⁸ ⌂ ⅜∆═≡ ╡ ╕╣≡™╕

∆  

· ⱪ꜡◓ꜝⱶ⅔╟┘ ⱪ꜡♩◖כꜟ  ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ─Ɽꜝⱷכ♃─

╩ ™╕∆⁹ 

· ◦☻♥ⱶ ♃כ♦  ⁸Ᵽ♇ⱨ□⁸♩☻♥─כ ─ ╩ ™╕∆⁹ 

ⱪ꜡◓ꜝⱶⱪ꜡♩◖כꜟ⌐ ∆╢○ⱪ◦ꜛfi╙ ╘⁸Home ⅛╠ ◦☻♥ⱶ─∆═≡─

⌐▪◒☿☻∆╢↓≤⅜≢⅝╕∆  

 
 7. Home ─  

ⱳ▬fi♩  ◖fi♩꜡כꜟⱤⱠꜟ─ HOME◐כ╩ ∑┌⁸ⱪ꜡◓ꜝⱶ─≥↓⅛

╠≢╙ Home ⌐ ╢↓≤⅜≢⅝╕∆⁹ 

⌐│⁸2♃▬ⱪ─ ⅜ ╖ ╕╣≡™╕∆  

· ⱪ꜡♩◖כꜟ  Gene Pulser◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩╩ ™≡ ∆╢

⌐⁸4 №╢ⱪ꜡♩◖כꜟ○ⱪ◦ꜛfi─ ≈╩ ⇔≡ⱪ꜡♩◖כꜟ╩ ⁸

╕√│ ⇔╕∆⁹ ≈─ⱪ꜠כ♩ ≢ ⌂╢ⱪ꜡♩◖כꜟ╩ ∆╢╟℮⌐►▼ꜟ

☿♇♩≤ Quadrant╩ⱪ꜡◓ꜝⱵfi◓∆╢↓≤⅜≢⅝╕∆⁹ ⱪ꜡♩◖כꜟ ≢⁸∕

╣∙╣ ₁─►▼ꜟ⁸ ►▼ꜟ☿♇♩╕√│ Quadrant─Ɽꜝⱷכ♃╩ ∆╢↓

≤⅜≢⅝╕∆⁹ 

· ◦☻♥ⱶ  4 №╢ ─ ≈╩ ⱶ♥☻◦╛☻☿◒▪─┼♃כ♦⁸≡⇔

Ɽꜝⱷכ♃─ ╩ ™╕∆⁹ 

ⱪ꜡◓ꜝⱶ⅔╟┘ 

ⱪ꜡♩◖כꜟ 

◦☻♥ⱶ  
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Gene Pulser MXcell◦☻♥ⱶ─ ╩ ∆╢⌐│⁸Home ⌐ ↕╣╢ ─

≈╩ ┘╕∆⁹  4⌐⁸∆═≡─ ≤ ∆╢ ╩ ⇔╕∆⁹ 

 4. Home ⌐ ↕╣╢  

  

ⱪ꜡♩◖כꜟ  

Protocol Set - up ⱪ꜠כ♩⌐ ∆╢Ɽꜝⱷכ♃╩ ≢ⱪ꜡◓ꜝⱶ⇔╕

∆⁹ 

Gradient Protocol  ⱪ꜠כ♩ ─∆═≡─►▼ꜟ⌐ ⇔≡ ─ ╩

⌐ⱪ꜡◓ꜝⱶ∆╢√╘⌐ ∆╢ ╩ ⇔╕

∆⁹ 

User Protocols  ◦☻♥ⱶꜚכ◙כ─♦▫꜠◒♩ꜞ ⌐№╢∆═≡─ⱪ

⁸⅛╒╢∆☻☿◒▪⌐ꜟכ◖♩꜡ ◒꜠▫♦כ◙כꜚ

♩ꜞ╩ ⇔╕∆⁹ 

Pre - Set Protocols  ⱪ꜠כ♩⌐Ɽꜟ☻╩ ∆╢√╘─Ɽꜝⱷכ♃╩ ⌐

optimization ∆╢√╘⌐ ↕╣√ 21 ─

ⱪꜞ☿♇♩הⱪ꜡♩◖כꜟ─ ≈╩ ⇔╕∆⁹ 

◦☻♥ⱶ   

Last Pulse  ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi≢ ⌐ ⇔√Ɽꜟ☻─Ɽꜝ

ⱷכ♃╩ ┘ ⇔⁸ ╩ ™≡Ɽꜟ☻╩ ⇔╕

∆⁹ 

Data Management  ≤ ⌐ ↕╣√ 100 ─Ɽꜟ☻⌐≈™

≡⁸Ɽꜟ☻Ɽꜝⱷכ♃≤ ╩ ⇔╕∆⁹ 

Screen Intensity  ♦▫☻ⱪ꜠▬─◖fi♩ꜝ☻♩ ╩ ⇔╕∆⁹ 

Measurements  ⌐☿♇♩↕╣≡™╢►▼ꜟ─ ╛◖fi♦fi

כ◘ ╩ ⇔╕∆⁹ 
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◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩─►▼ꜟ☿♇♩≤ Quadrant 

Gene Pulser◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠⁸│♩כ ─ 3 ─ ⌂╢ⱨ◊כⱴ♇♩╩↔

™√∞↑╕∆ 96►▼ꜟ⁸24►▼ꜟ⅔╟┘ 12►▼ꜟ≢∆⁹  5⌐⁸ⱪ꜠כ♩ 1 ─

►▼ꜟ⌐ ⇔≡ ↕╣╢ ≤ ╩ ⇔╕∆⁹ 

 5. ◄꜠◒♩꜡ⱳ꜠כ♃כ─ⱪ꜠כ♩ⱨ◊כⱴ♇♩ 

ⱪ꜠כ♩ⱨ◊כⱴ♇♩   ►▼ꜟ☿♇♩  

96►▼ꜟ 1 10
5

2 10
6
  100 200 ɛL 24 

24►▼ꜟ 5 10
5

8 10
6 

 500 800 ɛL 24 

12►▼ꜟ 1 10
6

1.5 10
7

 1.0 1.5mL 12 

─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ⌐ ∆╢ ⇔™ │⁸14Ɑ₈─☺כ ─

₉╩ ⇔≡ↄ∞↕™⁹ 

►▼ꜟ☿♇♩≤ Quadrant│⁸◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩╩ ⌐ ⇔╕∆⁹

∕╣∙╣ ⌂╢►▼ꜟ☿♇♩╕√│ Quadrant⌐ ⇔≡ ⌂╢ⱪ꜡♩◖כꜟ╩ ∆╢↓≤

╙ ≢⅝╕∆⁹ ⱪ꜠כ♩ⱨ◊כⱴ♇♩│⁸ ─ ⌐⇔√⅜∫≡ ↕╣╕∆  

· ►▼ꜟ☿♇♩  ≈─ⱪ꜠כ♩ ≢⁸└≤╕≤╕╡≤⇔≡ ℮►▼ꜟ 

· Quadrant  ≈─ⱪ꜠כ♩╩ ⇔√ 1◄ꜞ▪⌐№╢∆═≡─►▼ꜟ╕√│►

▼ꜟ☿♇♩ 

►▼ꜟ☿♇♩ 

1►▼ꜟ☿♇♩≤│⁸96►▼ꜟⱪ꜠כ♩─ ╩ ⇔≡™╢ 4≈─►▼ꜟ⅛╠⌂╢ 1 ─

↓≤≢№╡⁸ⱪ꜡◓ꜝⱵfi◓↕╣√ ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ⅜ ⌐ ↕╣╕

∆⁹ ─ ╩ ℮ ⁸►▼ꜟ☿♇♩⅜ ⌐ ∟╕∆  

· ∂ ♃▬ⱪ⅔╟┘ ∂ⱪ꜡♩◖כꜟ╩ ⇔≡ ╩ ∆╢⁹ 

· ⌂╢►▼ꜟ☿♇♩⌐ ⌂╢ ╕√│ ╩ ╣⁸╕∫√ↄ ─◄

꜠◒♩꜡ⱳ꜠כ◦ꜛfi ≢↕╕↨╕⌂ ╩♥☻♩∆╢⁹√≤ⅎ┌⁸ ─

⌐ ⌂╢ siRNA╩ ∆╢⌂≥⁹ 

96►▼ꜟⱪ꜠כ♩─ ⁸ ►▼ꜟ☿♇♩│ ⌐№╢ 4≈─ ⇔√►▼ꜟ≢ ↕╣≡

™╕∆⁹√≤ⅎ┌⁸ 1≤ A, B, C⅔╟┘ D⅛╠⌂╢ 4≈─►▼ꜟ⅜ ≈─►▼ꜟ☿

♇♩⌐⌂╡╕∆ 8  

 
 8. 96►▼ꜟⱪ꜠כ♩─►▼ꜟ☿♇♩ 

 8─ ↑ ≤ ⅝ │⁸└≤╕≤╕╡≤⇔≡ ℮ ─►▼ꜟ╩ ⇔≡⅔╡⁸►

▼ꜟ☿♇♩ ⱪכꜟ◓≡╘≥╕≢ ↑↕╣≡™╕∆⁹ ─ │⁸ ►▼ꜟ☿♇♩⌐ ⇔

≡ ↕╣√Ɽꜝⱷ⁸│♃כ ☿♇♩╩ ∆╢∆═≡─►▼ꜟ⌐ ⌐ ↕╣╕∆⁹ 

1►▼ꜟ☿♇♩ 
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ⱪ꜡♩◖כꜟ╩ⱪ꜡◓ꜝⱵfi◓∆╢ ⁸►▼ꜟ☿♇♩│ ─ ≤↓╣⌐ ↄ ─

─ ∑≢ ↕╣╕∆⁹√≤ⅎ┌⁸►▼ꜟ☿♇♩₈ABCD1₉│⁸ 1⌐№╢►▼ꜟ

A, B, C⅔╟┘ D≢ ↕╣≡™╕∆  8 ⁹ 

 ►▼ꜟ☿♇♩╩ ⇔≡™╢∆═≡─►▼ꜟ⌐⁸◘fiⱪꜟ⅛◘fiⱪꜟⱣ♇ⱨ

╩⅛╣∏™─כ□ √↕⌂↑╣┌⌂╡╕∑╪⁹√≤ⅎ┌⁸6≈─►▼ꜟ⌐ ⇔≡◄꜠

◒♩꜡ⱳ꜠כ◦ꜛfi╩ ™√™─≢№╣┌⁸►▼ꜟ☿♇♩╩ ⇔≡™╢ 4≈─►▼

ꜟ √≤ⅎ┌ ABCD1 ∆═≡⌐◘fiⱪꜟ╩ √⇔⁸ ─►▼ꜟ☿♇♩─℮∟ ≈─

►▼ꜟ √≤ⅎ┌ AB2 ⌐╙◘fiⱪꜟ╩ √⇔╕∆⁹ ⌐ ∏⁸ ≈ ─►▼ꜟ☿

♇♩─ ╡ ≈─►▼ꜟ √≤ⅎ┌ CD2 ⌐◘fiⱪꜟⱣ♇ⱨ□כ╩ √⇔≡ↄ∞↕™⁹ 

Quadrant 

24►▼ꜟⱪ꜠כ♩≤ 96►▼ꜟⱪ꜠⁸│♩כQuadrant╩ ™≡ⱪ꜡◓ꜝⱵfi◓∆╢↓≤⅜≢

⅝╕∆⁹96►▼ꜟ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩─ ⁸ ≈─ Quadrant│ 6≈─►

▼ꜟ☿♇♩╩└≤╕≤╕╡≤⇔≡ ™╕∆⁹24►▼ꜟⱪ꜠כ♩─ ⁸∕╣∙╣─ Quadrant

⌐│ 6≈─►▼ꜟ⅜└≤╕≤╕╡≤⇔≡ ╕╣≡™╕∆⁹Quadrant╩ⱪ꜡◓ꜝⱵfi◓∆╣

┌⁸ ╩ ⌐ ∆╢↓≤⅜≢⅝╕∆⁹  9⌐⁸96►▼ꜟ⅔╟┘ 24►▼ꜟ◄꜠◒

♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩─∕╣∙╣─ Quadrant╩ ⇔╕∆⁹ 

 
 9. 96►▼ꜟⱪ꜠כ♩≤ 24►▼ꜟⱪ꜠כ♩─ Quadrant 

1►▼ꜟ☿♇♩ 1►▼ꜟ 

96►▼ꜟⱪ꜠24 ♩כ►▼ꜟⱪ꜠כ♩ 
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3 ─  

◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ╩ ↕∑╢⌐│⁸ ─ ⅜⅝╦╘≡ ⌐⌂╡╕∆⁹

≢│⁸Gene Pulser MXcell
TM
◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ≢ ╩℮╕ↄ ╘╢

⌐≈™≡⁸ ⌂ ╩ ⇔≡™╕∆⁹ ─☿◒◦ꜛfi╩↔ ↄ∞↕™  

· ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi 14Ɑכ☺  

· ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ─ ≤ 16Ɑכ☺  

 

─  

↓─☿◒◦ꜛfi≢│⁸◄꜠◒♩꜡◖fiⱧ♥fi♩⌂ ─ ≤◄꜠◒♩꜡ⱳ꜠כ◦

ꜛfi ─ ─ ™ ⌐≈™≡ ⇔╕∆⁹↓╣╠─ ─ ↄ│⁸Bio-Rad ≢♥☻

♩ ╖≢∆⁹ ─ꜞ☻♩│⁸Gene Pulser MXcell
TM
◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ╩

⇔≡◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ╩ ℮ ─ ⌂☻♥♇ⱪ─ ╩ ⇔√╙─≢∆⁹

⇔™ ╩⅔ ╡⌐⌂╡√™ ⌐│⁸ Ɑכ☺╩↔ ↄ∞↕™⁹ 

· ─ ≤ ─ 15Ɑכ☺  

· ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ─ 15Ɑכ☺  

· Gene Pulser◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱣ♇ⱨ□כ⌐ ╩ ⇔⁸◄꜠◒♩꜡ⱳ꜠

⌐♩כ꜠fiⱪꜛ◦כ ∆⁹ 

· ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩╩ⱪ꜠כ♩♅ꜗfiⱣכ⌐│╘ ╗⁹ 

· Home ⅛╠ ─ⱪ꜡♩◖כꜟ╩ ∆╢⅛ ─ⱪ꜡♩◖כꜟ╩ ⇔⁸

PULSEⱲ♃fi╩ ⇔≡ ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩ ℮⁹ 

· ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩╩ ╡ ⇔⁸ ⌂ ⱪ꜠כ♩⌐ ╩ ∆⁹

≢№╣┌⁸╒⅛─►▼ꜟ─ ╙ ∂ ⱪ꜠כ♩⌐ ∆╢⁹♩ꜝfi☻ⱨ▼◒

◦ꜛfi ╩ ∆╢⁹ 

◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ⌐ ╩ ⅎ╢ ─ ⌐≈™≡│⁸38Ɑכ☺╩ ⇔≡ↄ

∞↕™⁹ 
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─ ≤ ─  

─ ≤ ─ ╩ ℮ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™⁹ 

1. ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi─ ⌐ ╩ ⇔≡⅔⅝╕∆⁹™∏╣─ ♃▬ⱪ╙

⌐ ⇔≡™╢ ≢ ⇔╕∆⁹ ╩ ℮─≢№╣┌⁸♩ꜞⱪ◦fi

⇔≡ ╩ ↕∑╕∆⁹ ╩ ⇔√ ⁸ ╩⅛╢ↄ ⇔ ↕∑╕∆⁹

╩ ℮ ╙⁸ ╩⅛╢ↄ ⇔ ↕∑≡ↄ∞↕™⁹ 

2. ╩ ↕∑√╠ ╩ ⇔⁸PBS ─Ᵽ♇ⱨ□כ╩ ⅎ ⅛⌐ⱧⱭ♇♥▫fi◓

⇔≡ ╩ ⇔╕∆⁹ 

3. ⇔√ ⅛╠ ╩ ╡ ⇔≡ ⇔╕∆⁹ 

◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ─  

◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ─ ╩ ∆╢ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. ╩ ℮─⌐ ⌂ ─ ╩ ╡ ⇔╕∆⁹ ─ ⁸ ≢│ 1×10
6
 

cell/mL─ ≢↔ ⌐⌂╢↓≤╩ ⇔≡™╕∆⅜⁸Bio-Rad─ ≢│ 0.5 5

×10
6 

cell/mL─ ≢ ⌂ↄ ∆╢↓≤⅜≢⅝╕⇔√⁹ ─ │ 2 3

×10
6
 cell/mL╩ ⇔╕∆⅜⁸ ≢│ 1 5×10

6 
cell/mL─ ≢ ⌐

∆╢↓≤⅜≢⅝╕⇔√⁹ 

2. ╩⅛╢ↄ ⇔≡ ↕∑╕∆⁹PBS╩ ⇔⁸ ─ Gene Pulser◄꜠

◒♩꜡ⱳ꜠כ◦ꜛfiⱣ♇ⱨ□כ ⌐ ╩ ↕∑╕∆ 1×10
6
⌐

⇔≡ 1 mL⁸ 2 3×10
6
⌐ ⇔≡ 1 mL ⁹ 

3. ╕√│∕─ ─ ╩ ⇔╕∆⁹siRNA╩ ∆╢◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi─

⁸10 100 nM─ siRNA╩ ⇔≡ↄ∞↕™⁹ⱪꜝ☻Ⱶ♪ DNA╩ ∆╢◄꜠

◒♩꜡ⱳ꜠כ◦ꜛfi≢│⁸5 40 ɛg/mL╩ ⇔≡ↄ∞↕™⁹ 

◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi 

─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩ ℮ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. 96►▼ꜟ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩─ ⁸1►▼ꜟ⌐ ⇔≡ 100 200 ɛL

─ ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱣ♇ⱨ□כ ─ ≤ ╩ ⇔≡ↄ∞

↕™⁹24►▼ꜟ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩─ ⌐│⁸1►▼ꜟ⌐≈⅝ 500

800 ɛL─ ╩ ⇔╕∆⁹12►▼ꜟ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠⁸1│≢♩כ

►▼ꜟ⌐≈⅝ 1 1.5 mL─ ╩ ⇔╕∆⁹ 

 ≈─►▼ꜟ☿♇♩╩ ⇔≡™╢∆═≡─►▼ꜟ⌐│⁸◘fiⱪꜟ⅛◘fiⱪ

ꜟⱣ♇ⱨ□כ─™∏╣⅛╩ √↕⌂↑╣┌⌂╡╕∑╪⁹√≤ⅎ┌⁸6≈─►▼ꜟ⌐

⇔≡◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩ ™√™─≢№╣┌⁸►▼ꜟ☿♇♩╩ ⇔≡™╢ 4

≈─►▼ꜟ √≤ⅎ┌ ABCD1 ∆═≡⌐◘fiⱪꜟ╩ √⇔⁸ ─►▼ꜟ☿♇♩─℮

∟ ≈─►▼ꜟ √≤ⅎ┌ AB2 ⌐╙◘fiⱪꜟ╩ √⇔╕∆⁹ ⌐ ∏⁸ ≈ ─

►▼ꜟ☿♇♩─ ╡ ≈─►▼ꜟ √≤ⅎ┌ CD2 ⌐◘fiⱪꜟⱣ♇ⱨ□כ╩ √⇔≡

ↄ∞↕™⁹ 

2. ⱪ꜠כ♩╩ ╡ ⅛⇔≡ ╩ ╠∑⁸ ╩ ⌐⇔⁸◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩

™╕∆⁹ 

3. ╩ ⇔√ ♦▫♇◦ꜙ⌐ ╩ ⇔╕∆⁹ 

4. ▪♇☿▬⌐ ∆╢ ⅜ ℮╕≢⁸CO2 ▬fi◐ꜙⱬכ♃╩ ™≡ 37ϴ≢ ╩

▬fi◐ꜙⱬ⁹∆╕⇔♩כ 

5. 24 ▬fi◐ꜙⱬ⁸╠√⇔♩כ ╩ ⇔╕∆⁹ 
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♩ꜝfi☻ⱨ▼◒◦ꜛfi ─  

♩ꜝfi☻ⱨ▼◒◦ꜛfi ─ ╩ ∆╢ ⁸™ↄ≈⅛─ ╩ ™╢↓≤⅜≢⅝╕

∆  

siRNA╩ ∆╣┌⁸siRNA╩ ∆╢ ─♩ꜝfi☻ⱨ▼◒◦ꜛfi ╩ ∆

╢↓≤⅜≢⅝╕∆⁹♩ꜝfi☻ⱨ▼◒◦ꜛfi │⁸ ╕√│ⱨ꜡כ◘▬♩ⱷ♩ꜞ

≡∫╟⌐כ ∆╢↓≤⅜≢⅝╕∆⁹ⱪꜝ☻Ⱶ♪╩ ∆╢ ─♩ꜝfi☻ⱨ▼◒◦ꜛfi

│⁸GFP╛ɗ-●ꜝ◒♩◦♄כ♀⌂≥─꜠ⱳכ♃כ ╩ ⇔≡™╢ⱪꜝ☻Ⱶ♪╩◄

꜠◒♩꜡ⱳ꜠כ◦ꜛfi∆╢↓≤⌐╟∫≡ ∆╢↓≤⅜≢⅝╕∆⁹ 

─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩ ╘≡ ℮ ⌐│⁸ ╛╒⅛─

╩ ™≡ ⇔√ ⌐ ≠⅝⁸◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ─ ╩ ⇔╕∆⁹ 

◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ─ ≤  

⌐⁸◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi ╩ ℮ ⌐ ↕╣╢ ≤ ╩ ⇔╕∆  

· Gene Pulser◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱣ♇ⱨ□כ ◌♃꜡◓ 165-2676≤

165-2677  

· FBS≤ ⌂ ╩ ⅎ√  

· ♩ꜞⱪ◦fi-EDTA 

· PBS 137 mM NaCl⁸2.7 mM KCl⁸9.5 mMꜞfi ♫♩ꜞ►ⱶ⁸pH7.3 
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4 ◦☻♥ⱶ─ⱪ꜡◓ꜝⱵfi◓≤  

ⱪꜞ☿♇♩הⱪ꜡♩◖כꜟ╕√│ ⇔√ⱪ꜡♩◖כꜟ╩ ⇔≡⁸Gene Pulser 

MXcell
TM
◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi◦☻♥ⱶ⌐╟╢ ╩ ™╕∆⁹◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi

╩ ℮ ⁸ ─ⱪ꜡♩◖כꜟ╩ⱪ꜡◓ꜝⱵfi◓∆╢↓≤╙≢⅝╕∆⇔⁸ ─ⱪ꜡

╩ꜟכ◖♩ ∆╢↓≤╙ ≢∆⁹ 

↓─ ≢│⁸ⱪ꜡♩◖כꜟ─ⱪ꜡◓ꜝⱵfi◓⁸ⱪ꜡♩◖כꜟ─ ⅔╟┘∕─ ─◦☻♥ⱶ

─ ⌐≈™≡ ╩ ⇔╕∆  

· Gene Pulser MXcell◦☻♥ⱶ─ ╩ ╣╢ 18Ɑכ☺ ⁹ 

· Protocol Set - up ≤™℮ ╩ ⇔⁸ⱪ꜠כ♩ ╕√│►▼ꜟ☿♇♩⌐ ⇔≡

ⱪ꜡♩◖כꜟ╩ⱪ꜡◓ꜝⱵfi◓∆╢ 18Ɑכ☺ ⁹ 

· Gradient Protocol ≤™℮ ╩ ⇔⁸ⱪ꜠כ♩ ╕√│ Quadrant⌐ ⇔≡

─ gradient protocol╩ⱪ꜡◓ꜝⱵfi◓∆╢ 20Ɑכ☺ ⁹ 

· User Protocols ≤™℮ ╩ ╩ꜟכ◖♩꜡ⱪהכ◙כꜚ⁸≡⇔ ∆╢ 22

Ɑכ☺ ⁹ 

· Pre - Set Protocols ≤™℮ ╩ ⇔≡⁸ⱪꜞ☿♇♩הⱪ꜡♩◖כꜟ╩ ∆

╢ 23Ɑכ☺ ⁹ 

· Last Pulse ≤™℮ ╩ ⇔≡⁸ ⌐ ⇔√Ɽꜟ☻╩ ∆╢ 24Ɑכ☺ ⁹ 

· Data Management ≤™℮ ╩ ⇔≡⁸ ↕╣√ⱪ꜡♩◖כ♦─ꜟכ♃╩

∆╢ 24Ɑכ☺ ⁹ 

· Screen Intensity ≤™℮ ╩ ⇔≡⁸ ♦▫☻ⱪ꜠▬─ ╩ ∆╢ 25

Ɑכ☺ ⁹ 

· Measurements ≤™℮ ╩ ⇔≡⁸Ᵽ♇ⱨ□כ─ ≤◖fi♦fi◘כ

╩♅▼♇◒∆╢ 25Ɑכ☺ ⁹ 

· ⱪ꜡♩◖כꜟ╕√│ ╖ⱪ꜡♩◖כꜟ╩ ∆╢ 26Ɑכ☺ ⁹ 

· User Protocols ≤™℮ ╩ ⇔≡⁸ ╩כ◙כꜚ ∆╢ 27Ɑכ☺ ⁹ 
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◦☻♥ⱶ─ ╩ ╣╢ 

Ɽ꞉כꜙ☺⸗כꜟ─ ⌐№╢ Ⱳ♃fi╩ ⇔≡⁸Gene Pulser MXcell◦☻♥ⱶ─ ╩

╣╕∆ 6Ɑכ☺─  2 ⁹ 

╩ ╣╢≤⁸Gene Pulser MXcell◦☻♥ⱶ⅜ ─♥☻♩╩ ⇔╕∆⁹↓╣╠─♥☻

♩⌐╟∫≡⁸ ◦☻♥ⱶ⅜ ≢ ⇔≡™╢⅛≥℮⅛╩ ⇔╕∆⁹♥☻♩≢│⁸Pulse 

Trac
TM
◦☻♥ⱶ 46Ɑכ☺ ≤ⱨ□כⱶ►▼▪╩♅▼♇◒⇔╕∆⁹♥☻♩⅜ ╦╣≡™╢

⁸◦☻♥ⱶ⌐│ Bio-Rad Laboratories─꜡◗⁸Gene Pulser MXcell◦☻♥ⱶ─ ⅔╟┘

ⱨ□כⱶ►▼▪─Ᵽכ☺ꜛfi⅜ ↕╣╕∆⁹ 

─ ⁸Home ⅜ ↕╣╕∆ 10Ɑכ☺ ⁹↓─ ⅛╠⁸ⱪ꜡♩◖כꜟ─ⱪ꜡

◓ꜝⱵfi◓≤ ⌐ ∆╢ ─ 4 ╩ ╗∆═≡─ ⌐ ⌐▪◒☿☻∆╢↓≤

⅜≢⅝╕∆⁹Home ⌐ ↕╣≡™╢ ╩ ∆╢ ⌐│⁸ ─ ╩כ◐ ⇔

≡ ╩ ⇔⁸ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

ⱳ▬fi♩  ◖fi♩꜡כꜟⱤⱠꜟ─ HOME◐כ╩ ∑┌⁸ⱪ꜡◓ꜝⱶ─≥↓⅛

╠≢╙ Home ⌐ ╢↓≤⅜≢⅝╕∆⁹ 

Protocol Set-up○ⱪ◦ꜛfi 

Protocol Set-up≤™℮ ╩ ∆╣┌⁸ ─╟℮⌐ⱪ꜠כ♩⌐ ⇔≡ⱪ꜡♩◖כꜟ

╩ⱪ꜡◓ꜝⱵfi◓∆╢↓≤⅜≢⅝╕∆  

· ⱪ꜠כ♩ WHOLE PLATE  ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩ ⌐

─Ɽꜟ☻Ɽꜝⱷכ♃╩ ⇔╕∆ 18Ɑכ☺ ⁹ 

· ►▼ꜟ☿♇♩ WELL SET  ◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠כ♩ ─ ≈─►▼ꜟ

☿♇♩⌐ ⇔≡Ɽꜝⱷכ♃╩ ⇔╕∆ 19Ɑכ☺ ⁹ 

WHOLE PLATEⱪ꜡◓ꜝⱵfi◓ 

ⱪ꜠כ♩ ╩ⱪ꜡◓ꜝⱵfi◓∆╢ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. Home ─ Protocol Set - up ╩ ⇔╕∆⁹ 

ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

2. ⱪ꜠כ♩◘▬☼╩ ⇔╕∆⁹ 

╩כ◐ ⇔≡ Plate 96, 24╕√│ 12 ╩ ⇔⁸ENTER◐כ╩ ⇔≡

╩ ⇔╕∆⁹ 

3. WHOLE PLATE╩ ⇔╕∆⁹ 

ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆  

 

4. ╩ ⇔╕∆⁹ 

╩כ◐ ⇔≡ EXP╕√│ SQR ╩ ⇔⁸ENTER◐כ╩ ⇔≡

╩ ⇔╕∆⁹ 

5. Ɽꜝⱷכ♃╩ ⇔╕∆⁹ 

Ɽꜟ☻ꜚ♬♇♩⌐ ⌂Ɽꜝⱷכ♃ ╩ ⇔╕∆⁹ 

 Ɽꜝⱷכ♃≤⇔≡ ↕╣√ ⅜ Gene Pulser MXcell◦☻♥ⱶ─

⅛╠ ╣≡™╢ ⌐│⁸ ─ ╙ ™ ⌐ ↕╣╕∆⁹ 
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╩כ◐ ⇔≡Ɽꜝⱷכ♃╩ ⇔√ ⁸ ╩כ◐ ⇔≡ √⌂ ╩ ⇔

╕∆⁹ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

 

ⱳ▬fi♩  ╩ ∆╢ ⌐│ Clear ╩כ◐ ⇔╕∆⁹ 

↓↓≢│ ≤⇔≡⁸ Ɽꜟ☻ SQR ╩ ∆╢ ─ Ɽꜝⱷכ♃─

╩™ↄ≈⅛ ⇔╕∆  

 

 ─ p│⁸ ⌂Ɽꜝⱷכ♃⅜∆═≡ ↕╣≡⅔╡⁸PULSEⱲ♃fi╩

∑╢ ⅜ ∫√↓≤╩ ⇔≡™╕∆⁹ 

ⱳ▬fi♩ ╩ꜟ♁כ◌≢כ◐  ↕∑≡ Edit well Set? ≤™℮ ╩

∆╣┌⁸►▼ꜟ☿♇♩─ ╩ ℮↓≤╙≢⅝╕∆⁹ ╩ ∆╢ ⌐│⁸

ENTER◐כ╩ ⇔≡ↄ∞↕™⁹►▼ꜟ☿♇♩ⱪ꜡◓ꜝⱵfi◓─ ⇔™ │⁸20Ɑ

ⱪ♇♥☻─☺כ 5₈ EXP╕√│ SQR ─ ₉╩ ⇔≡ↄ∞↕™⁹ 

6. Save ╩כ◐ ⇔≡⁸ⱪ꜡♩◖כꜟ─ ╩ ⇔╕∆ 26Ɑ

☺כ ⁹ 

7. PULSEⱲ♃fi╩ ⇔≡⁸◘fiⱪꜟ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩ ⇔╕∆⁹ 

ⱳ▬fi♩  ⱪ꜡♩◖כꜟ ≢№∫≡╙⁸ ≢№╣┌ ╩ ↕∑╢↓

≤⅜≢⅝╕∆⁹ⱪ꜡♩◖כꜟ╩ ∆╢ ⌐│⁸PULSEⱲ♃fi╩ ⇔⇔╕∆⁹ⱪ

⅜ꜟכ◖♩꜡ ∆╢≤⁸ ⌐ꜝ☻♩Ɽꜟ☻⅜ ↕╣╕∆ 24Ɑ₈─☺כLast 

Pulse○ⱪ◦ꜛfi₉ ⁹ 

WELL SETⱪ꜡◓ꜝⱵfi◓ 

►▼ꜟ☿♇♩⌐ ⇔≡ ⌂╢ⱪ꜡♩◖כꜟ╩ ∆╢ ─ⱪ꜠כ♩─ⱪ꜡◓ꜝⱵfi◓⌐

≈™≡│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. Home ─ Protocol Set - up ╩ ⇔╕∆⁹ 

ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

2. ⱪ꜠כ♩◘▬☼╩ ⇔╕∆⁹ 

╩כ◐ ⇔≡ⱪ꜠כ♩◘▬☼╩ ⇔√ ⁸ENTER◐כ╩ ⇔≡ ╩

⇔╕∆⁹ 

3. WELL SET╩ ⇔╕∆⁹ 

WELL SET╩ ⇔⁸ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

 

4. ⱪ꜠כ♩─►▼ꜟ☿♇♩╩ ⇔╕∆⁹ 

►▼ꜟ☿♇♩─ ╛Ɽꜝⱷכ♃ ─ │⁸ ─ ╩כ◐ ⇔╕∆⁹ 

ENTER◐כ╩ ⇔≡⁸Ɽꜝⱷכ♃ ╩ ⇔╕∆⁹ 
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5. EXP╕√│ SQR ╩ ⇔╕∆⁹ 

╩כ◐ ⇔≡ ╩ ⇔╕∆⁹ ⌐⁸ Ɽꜝⱷכ♃─ ╩ ⇔╕∆⁹

⇔√╠⁸ENTER◐כ╩ ⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

 ─ p│⁸ ⌂Ɽꜝⱷכ♃⅜∆═≡ ↕╣≡⅔╡⁸PULSEⱲ♃fi╩

∑╢ ⅜ ∫√↓≤╩ ⇔≡™╕∆⁹ 

6. ╒⅛─►▼ꜟ☿♇♩╩ ⇔╕∆⁹ 

⅝╕√│ ⅝─ ╩כ◐ ⇔∆╣┌⁸ⱪ꜠כ♩ ─╒⅛─►▼ꜟ☿♇♩╩

∆╢↓≤⅜≢⅝╕∆⁹ ╩ ∆╢⌐№√╡⁸ ►▼ꜟ☿♇♩⌐ ⇔≡∆═≡

─Ɽꜝⱷכ♃╩ ⇔≡ↄ∞↕™⁹ 

7. PULSEⱲ♃fi╩ ⇔≡⁸◘fiⱪꜟ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩

⇔╕∆⁹ 

ⱳ▬fi♩  ⱪ꜡♩◖כꜟ ≢№∫≡╙⁸ ≢№╣┌ ╩ ↕∑╢↓

≤⅜≢⅝╕∆⁹ⱪ꜡♩◖כꜟ╩ ∆╢ ⌐│⁸PULSEⱲ♃fi╩ ⇔⇔╕∆⁹ⱪ

⅜ꜟכ◖♩꜡ ∆╢≤⁸ ⌐ꜝ☻♩Ɽꜟ☻⅜ ↕╣╕∆ 24Ɑ₈─☺כLast 

Pulse○ⱪ◦ꜛfi₉ ⁹ 

Gradient Protocol○ⱪ◦ꜛfi 

Gradient Protocol╩ ∆╣┌⁸ⱪ꜠כ♩─ ►▼ꜟ⌐ ⇔≡ ─ ╩ ⌐ⱪ꜡

◓ꜝⱶ∆╢√╘⌐ ∆╢ ╩ ∆╢↓≤⅜≢⅝╕∆⁹↓─ⱪ꜡♩◖כꜟ╩ ™╣┌⁸

↔ ⌐⌂╢ ♃▬ⱪ⌐ ∆╢ ╩∆╖╛⅛⌐ ≢⅝╕∆⁹ 

 Gradient Protocol│⁸24►▼ꜟ≤ 96►▼ꜟ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfiⱪ꜠

╖─⌐♩כ ≢⅝╕∆⁹ 

gradient protocol╩ ∆╢⌐│⁸╕∏ ╩⅛↑╢ⱪ꜠כ♩─ ╩ ⇔╕∆⁹ ─

☿◒◦ꜛfi⌐ ↕╣≡™╢ ⌐⇔√⅜™⁸ⱪ꜠כ♩⌐ gradient protocol╩ ⇔≡ↄ∞

↕™  

· GRADIENT  ►▼ꜟ☿♇♩╕√│ⱪ꜠כ♩ ⌐ ⇔≡ gradient protocol╩ ⇔

╕∆ 21Ɑכ☺ ⁹ 

· QUADRANT ⱪ꜠כ♩╩ ⇔√ 1◄ꜞ▪⌐№╢►▼ꜟ⌐ ⇔≡ gradient protocol

╩ ⇔╕∆ 21Ɑכ☺ ⁹ 

 
 10. 96►▼ꜟⱪ꜠כ♩≤ 24►▼ꜟⱪ꜠כ♩─ Quadrant Quadrant≤│⁸ⱪ꜠כ♩╩

⇔√ 1◄ꜞ▪⌐№╢►▼ꜟ─↓≤≢№╢⁹ 

⇔√ ─ ⅜►▼ꜟ☿♇♩─ ⌐ ↕╣╕∆⁹ⱪ꜠כ♩ ≢╖√ ⁸

│ EFGH1─►▼ꜟ☿♇♩⌐ ⇔≡⅔╡⁸Quadrant ≢╖√ ⌐│⁸ABCD4, 

ABCD10, EFGH4╕√│ EFGH10─™∏╣⅛⌐ ⇔╕∆⁹ ⇔√Ɽכ☿fi♩ ─ ⌐

№╢►▼ꜟ│ ⇔√Ɽכ☿fi♥כ☺∞↑ ∆╢─⌐ ⇔⁸ ⇔√Ɽכ☿fi♩ ─

⌐№╢►▼ꜟ│Ɽכ☿fi♩ ─ ∞↑ ⇔╕∆⁹ ⁸ ╩כ◐ ∆╣┌

Ɽꜝⱷכ♃─ ╩ ╘╢↓≤⅜≢⅝╕∆⁹ 

96►▼ꜟⱪ꜠24 ♩כ►▼ꜟⱪ꜠כ♩ 



Gradient Protocol○ⱪ◦ꜛfi 

21 

GRADIENTⱪ꜡◓ꜝⱵfi◓ 

gradient protocol─ⱪ꜡◓ꜝⱵfi◓╩ ℮ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. Home ─ Gradient Protocol ╩ ⇔╕∆⁹ 

ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

2. ⱪ꜠כ♩◘▬☼╩ ⇔╕∆⁹ 

╩כ◐ ⇔≡ Plate 96 ╕√│ 24 ╩ ⇔⁸ENTER◐כ╩ ⇔≡

╩ ⇔╕∆⁹ 

3. GRADIENT╩ ⇔╕∆⁹ 

GRADIENT╩ ⇔√ ⁸ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

 

4. EXP╕√│ SQR ╩ ⇔╕∆⁹ 

╩כ◐ ⇔≡ ╩ ⇔√ ⁸ Ɽꜝⱷכ♃─ ╩ ⇔╕∆⁹ ⇔√╠⁸

ENTER◐כ╩ ⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

 ♦▫☻ⱪ꜠▬ ─ p│⁸ ⌂Ɽꜝⱷכ♃⅜∆═≡ ↕╣≡⅔╡⁸PULSE

Ⱳ♃fi╩ ∑╢ ⅜ ∫√↓≤╩ ⇔≡™╕∆⁹ 

5. PULSEⱲ♃fi╩ ⇔≡⁸◘fiⱪꜟ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩ ⇔╕∆⁹ 

ⱳ▬fi♩  ⱪ꜡♩◖כꜟ ≢№∫≡╙⁸ ≢№╣┌ ╩ ↕∑╢↓

≤⅜≢⅝╕∆⁹ⱪ꜡♩◖כꜟ╩ ∆╢ ⌐│⁸PULSEⱲ♃fi╩ ⇔⇔╕∆⁹ⱪ

⅜ꜟכ◖♩꜡ ∆╢≤⁸ ⌐ꜝ☻♩Ɽꜟ☻⅜ ↕╣╕∆ 24Ɑ₈─☺כLast 

Pulse○ⱪ◦ꜛfi₉ ⁹ 

QUADRANTⱪ꜡◓ꜝⱵfi◓ 

Quadrantⱪ꜡◓ꜝⱶ─ⱪ꜡◓ꜝⱵfi◓╩ ℮ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. Home ─ Gradient Protocol ╩ ⇔╕∆⁹ 

ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

2. ⱪ꜠כ♩◘▬☼╩ ⇔╕∆⁹ 

╩כ◐ ⇔≡ Plate 96 ╕√│ 24 ╩ ⇔⁸ENTER◐כ╩ ⇔≡

╩ ⇔╕∆⁹ 

3. QUADRANT╩ ⇔╕∆⁹ 

╩כ◐ ⇔≡ QUADRANT╩ ⇔⁸ENTER◐כ╩ ⇔≡ ╩ ⇔╕

∆⁹ 

 

4. EXP╕√│ SQR ╩ ⇔╕∆⁹ 

╩כ◐ ⇔≡⁸ Ɽꜝⱷכ♃─ ╩ ⇔╕∆⁹ ⇔√╠⁸ENTER◐כ╩

⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

 ♦▫☻ⱪ꜠▬ ─ p│⁸ ⌂Ɽꜝⱷכ♃⅜∆═≡ ↕╣≡⅔╡⁸PULSE

Ⱳ♃fi╩ ∑╢ ⅜ ∫√↓≤╩ ⇔≡™╕∆⁹ 
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5. ─ Quadrant╩ ⇔╕∆⁹ 

─ ╩כ◐ ⇔√╡ ⇔√╡∆╣┌⁸Quadrant─ ≢Ɽꜝⱷכ♃ ╩

∆╢↓≤⅜≢⅝╕∆⁹ ─ ╩כ◐ ⇔⇔⁸ ─ Quadrant╩ ⇔╕∆⁹ 

6. PULSEⱲ♃fi╩ ⇔≡⁸◘fiⱪꜟ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩ ⇔╕∆⁹ 

ⱳ▬fi♩  ⱪ꜡♩◖כꜟ ≢№∫≡╙⁸ ≢№╣┌ ╩ ↕∑╢↓

≤⅜≢⅝╕∆⁹ⱪ꜡♩◖כꜟ╩ ∆╢ ⌐│⁸PULSEⱲ♃fi╩ ⇔⇔╕∆⁹ⱪ

⅜ꜟכ◖♩꜡ ∆╢≤⁸ ⌐ꜝ☻♩Ɽꜟ☻⅜ ↕╣╕∆ 24Ɑ₈─☺כLast 

Pulse○ⱪ◦ꜛfi₉ ⁹ 

User Protocols○ⱪ◦ꜛfi 

User Protocol ꜞ☻♩⅛╠ ─ⱪ꜡♩◖כꜟ╩ ⇔≡ ⇔╕∆⁹╕√⁸User 

Protocol ꜞ☻♩⅛╠ⱪ꜡♩◖כꜟ╩ ⁸ ⁸ ╕√│ ∆╢↓≤╙≢⅝╕∆⁹

─ ─√╘⁸№╠╝╢ⱪ꜡♩◖כꜟ╩ User Protocols≤⇔≡ ⇔≡⅔™≡ↄ∞↕™⁹

ⱪ꜡♩◖כꜟ│∕─╕╕ ∆╢⅛⁸№╢™│ ⇔≡⅛╠ ⇔╕∆⁹ 

User Protocols╩ ∆╢ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. Home ─ User Protocols ╩ ⇔╕∆⁹ 

ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

 

 ↓─ כ◙כꜚ⁸│≢ ─♦▫꜠◒♩ꜞ⅜ ↕╣╕∆⁹ כ◙כꜚ─

─♦▫꜠◒♩ꜞ╩ ⇔√™ ⌐│⁸User Protocols≢│⌂ↄ User Directory╩

⇔≡ↄ∞↕™⁹ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

2. User Protocols─ꜞ☻♩⅛╠ⱪ꜡♩◖כꜟ╩ ⇔╕∆⁹ 

─ ╩כ◐ ⇔≡ⱪ꜡♩◖כꜟ╩ ⇔≡ↄ∞↕™⁹ENTER◐כ╩ ⇔≡

╩ ⇔╕∆⁹ 

 

╩ꜟכ◖♩꜡ⱪ─⅛╒╠⅛ꜞ♩◒꜠▫♦─כ◙כꜚ─ .3 ↕∑√

™ ⌐│⁸Back◐כ╩ ⇔≡ↄ∞↕™⁹ 

─ ╩כ◐ ⇔√╡ ⇔√╡∆╣┌⁸ ⅜ ╪≢ ─ⱪ꜡♩◖כꜟ╩ ↕

∑╢↓≤⅜≢⅝╕∆⁹ 

─ ╩כ◐ ⇔∆╣┌⁸ ─  ⁹∆╕⅝≢⅜≥↓╢∑↕ꜟכ꜡◒☻⌐

 



Pre-Set Protocols○ⱪ◦ꜛfi 

23 

4. ⇔√ⱪ꜡♩◖כꜟ╩ ⇔╕∆⁹ 

╩ ⇔√╠⁸Save ╩כ◐ ⇔≡ ╩ ⇔╕∆  

· ⱪ꜡♩◖כꜟ─ ╩ ∆╢ ⌐│⁸CLEAR◐כ╩ ⇔≡ ─ ╩ ⇔

≡⅛╠ ⇔™ ╩ ⇔╕∆⁹ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

· ⱪ꜡♩◖כꜟ─Ɽꜝⱷכ♃╩ ∆╢ ⌐│⁸ ⇔√™Ɽꜝⱷכ♃╩ ⇔≡

⇔™Ɽꜝⱷכ♃╩ ⇔╕∆⁹ 

· ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

5. ⇔√ⱪ꜡♩◖כꜟ╩ ⇔╕∆⁹DELETE◐כ╩ ⇔≡ↄ∞↕™⁹ ⌐ⱪ꜡fi

ⱪ♩⅜ ↕╣√╠⁸╙℮ DELETE◐כ╩ ⇔≡ↄ∞↕™⁹ 

6. Save ╩כ◐ ⇔≡⁸ⱪ꜡♩◖כꜟ─ ╩ ⇔╕∆ 26Ɑכ☺ ⁹ 

7. PULSEⱲ♃fi╩ ⇔≡⁸◘fiⱪꜟ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩ ⇔╕∆⁹ 

ⱳ▬fi♩  ⱪ꜡♩◖כꜟ ≢№∫≡╙⁸ ≢№╣┌ ╩ ↕∑╢↓

≤⅜≢⅝╕∆⁹ⱪ꜡♩◖כꜟ╩ ∆╢ ⌐│⁸PULSEⱲ♃fi╩ ⇔⇔╕∆⁹ⱪ

⅜ꜟכ◖♩꜡ ∆╢≤⁸ ⌐ꜝ☻♩Ɽꜟ☻⅜ ↕╣╕∆ 24Ɑ₈─☺כLast 

Pulse○ⱪ◦ꜛfi₉ ⁹ 

Pre-Set Protocols○ⱪ◦ꜛfi 

Pre - Set Proto cols ꜞ☻♩⅛╠ ─ⱪ꜡♩◖כꜟ╩ ⇔≡ ⇔╕∆⁹ ─

─√╘⁸№╠╝╢ⱪ꜡♩◖כꜟ╩ User Protocols≤⇔≡ ⇔≡⅔™≡ↄ∞↕™⁹ⱪ꜡♩◖

╕╕─⧵│ꜟכ ∆╢⅛⁸№╢™│ ⇔≡⅛╠ ⇔╕∆⁹ 

Bio-Rad─ ⅜ 21 ─ ─√╘─ Pre-Set Protocol╩ ™√⇔╕⇔√─≢⁸∆

←⌐ ╩ ℮↓≤⅜≢⅝╕∆⁹↓╣╠─ⱪ꜡♩◖כꜟ≢│ ⌂◄꜠◒♩꜡ⱳ꜠כ◦ꜛ

fi ⅜ ╩ ℮↓≤⅜≢⅝⁸ ─№╢™│ ─Ɽꜝⱷכ♃≢ ╩ ∆╢↓≤

╙≢⅝╕∆⁹ 

pre-set protocol╩ ∆╢ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. Home ─ Pre - Set Protocol ╩ ⇔╕∆⁹ 

ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

2. ꜞ☻♩⅛╠ pre-set protocol╩ ⇔╕∆⁹ 

─ ╩כ◐ ⇔√╡ ⇔√╡∆╣┌⁸ ⅜ ╪≢ ─ⱪ꜡♩◖כꜟ╩ ↕

∑╢↓≤⅜≢⅝╕∆⁹ ─ ╩כ◐ ⇔∆╣┌⁸ ─ ╢∑↕ꜟכ꜡◒☻⌐

↓≤⅜≢⅝╕∆⁹ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

 

 Pre-Set Protocol─Ɽꜝⱷכ♃≤ⱪ꜠כ♩─☿♇♩▪♇ⱪ⌐ ∆╢ ⇔™

│⁸17Ɑ₈─☺כ◦☻♥ⱶ─ⱪ꜡◓ꜝⱵfi◓≤ ₉╩ ⇔≡ↄ∞↕™⁹ 
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3. Ɽꜝⱷכ♃─ ╩ ⇔╕∆⁹ 

╩כ◐ ⇔≡Ɽꜝⱷכ♃╩ ⇔⁸ ≢כ◐ √⌂ ╩ ⇔╕∆⁹

╩ ⇔≡ √⌂ⱪ꜡♩◖כꜟ╩ ∆╢ ⌐│⁸Save◐כ╩ ⇔╕∆ 26

Ɑכ☺ ⁹ 

 ∆╢ ⌐⁸ ∏ⱪ꜡♩◖כꜟ─ ╩ ⇔≡ↄ∞↕™⁹CLEAR◐כ

╩ ⇔≡ Pre-Set Protocol─ ╩ ⇔⁸ ≢כ◐ ⇔™ ╩ ⇔╕∆ 26

Ɑכ☺ ⁹ 

4. Save ╩כ◐ ⇔≡⁸ⱪ꜡♩◖כꜟ─ ╩ ⇔╕∆ 26Ɑ

☺כ ⁹ 

5. PULSEⱲ♃fi╩ ⇔≡⁸◘fiⱪꜟ─◄꜠◒♩꜡ⱳ꜠כ◦ꜛfi╩ ⇔╕∆⁹ 

ⱳ▬fi♩  ⱪ꜡♩◖כꜟ ≢№∫≡╙⁸ ≢№╣┌ ╩ ↕∑╢↓

≤⅜≢⅝╕∆⁹ⱪ꜡♩◖כꜟ╩ ∆╢ ⌐│⁸PULSEⱲ♃fi╩ ⇔⇔╕∆⁹ⱪ

⅜ꜟכ◖♩꜡ ∆╢≤⁸ ⌐ꜝ☻♩Ɽꜟ☻⅜ ↕╣╕∆ 24Ɑ₈─☺כLast 

Pulse○ⱪ◦ꜛfi₉ ⁹ 

Last Pulse○ⱪ◦ꜛfi 

Ɽꜟ☻⅜ ∆╢≤⁸ ⌐ꜝ☻♩Ɽꜟ☻♦כ♃⅜ ↕╣╕∆⁹╕√⁸Last Pulse

╩ ∆╣┌⁸ ╩♃כ♦ ↕∑╢↓≤╙≢⅝╕∆⁹ 

ⱳ▬fi♩  ↓─ ╩ ∆╣┌⁸ ⅜ ⇔√ ≢╙ ⌐ ◦☻♥

ⱶ⅜ ⇔√ꜝ☻♩Ɽꜟ☻⅛╠ ∆╢↓≤⅜≢⅝╕∆⁹ 

Last Pulse ─ ╩ ↕∑╢ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. Home screen⅛╠ Last Pulse╩ ⇔╕∆⁹ 

2. ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

Data Management○ⱪ◦ꜛfi 

Data Management ⌐│⁸↓╣╕≢⌐ ↕╣√ 100 ─ⱪ꜡♩◖כꜟꜞ☻♩⅜

↕╣≡⅔╡⁸ ⌐ ↕╣√ ╠⅛♃כ♦ ╙ ≢╕♃כ♦™ ⌐ ↕╣≡™

╕∆⁹↓─ꜞ☻♩╩ ∆╣┌⁸ ─ ⌂Ɽꜝⱷכ♃╩ ↕∑╢↓≤⅜≢⅝╕∆⁹ 

 ⱨ□▬ꜟ⅜ ⌐ ∆╢≤⁸ ╙ ™ⱪ꜡♩◖כꜟⱨ□▬ꜟ⅜ ↕╣

╕∆⁹ 

ⱪ꜡♩◖כꜟ╩ ∆╢ ⁸Data Management⌐╟∫≡ ≤ ⌐ ⇔√Ɽꜝ

ⱷכ♃─ ⅜ ↕╣╕∆⁹↓─ꜞ☻♩⌐ ↕╣╢ │⁸ ╩ ∫√ ⌐ ⇔√

ⱪ꜡♩◖כꜟ─ ≢∆⁹ 

Data Management ⌐╟∫≡ꜞ☻♩▪♇ⱪ↕╣╢ ╩ ↕∑√™ ⌐│⁸ ─

⌐⇔√⅜∫≡ↄ∞↕™  

1. Home screen⅛╠ Data Mamagement╩ ⇔╕∆⁹ 

─ ╩כ◐ ⇔≡⁸Data Mamagement ≤™℮ ╩ ⇔╕∆⁹ ⌐ ENTER

╩כ◐ ⇔≡ ╩ ⇔╕∆⁹ 

2. ─ ╩כ◐ ⇔≡⁸ꜞ☻♩⌐ →╠╣≡™╢ⱪ꜡♩◖כꜟ╩ ⇔╕∆⁹ 

ⱳ▬fi♩  Data Managementꜞ☻♩⌐№╢ ─ ╩ ∆╢ ⌐│⁸

─ ╩ ⇔≡ √⌂ ╩ ⇔╕∆⁹ ⌐⁸ENTER◐כ╩ ⇔≡ ⇔™

╩ ⇔╕∆⁹ ⌐ⱪ꜡fiⱪ♩⅜ ↕╣√╠⁸ ∆╢ ⌐│₈Yes₉╩

⇔⁸ ─ ⌐ ⇔√™ ⌐│₈No₉╩ ⇔╕∆⁹ 

╩כ◐─ .3 ∑┌⁸ ⇔√ ╩ ╕√│ ∆╢↓≤⅜≢⅝╕∆  

· ENTER◐כ╩ ∑┌⁸ ⇔√ⱪ꜡♩◖כꜟ╩ ↕∑╢↓≤⅜≢⅝╕∆⁹ 
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· Delete ╩כ◐ ∑┌⁸ ⇔√ⱪ꜡♩◖כꜟ╩ꜞ☻♩⅛╠ ∆╢↓≤⅜≢⅝╕

∆⁹ 

· ⌐ⱪ꜡fiⱪ♩⅜ ↕╣√╠⁸ ∆╢ ⌐│₈Yes₉╩ ⇔⁸ ─ ⌐

⇔√™ ⌐│₈No₉╩ ⇔╕∆⁹ 

Screen Intensity○ⱪ◦ꜛfi 

⅜ ⌂ ⌐│⁸ ─ ╩ ⇔╕∆⁹ ─ ╩ ∆╢ ⌐│⁸

─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. HOME screen ⅛╠ Screen Intensity ╩ ⇔╕∆⁹ 

2. ─ ╩ ⇔╕∆⁹ 

─ ╩כ◐ ⇔≡ ─ ╩ ⇔⁸ ─ ⅎ ╩ ⇔╕∆⁹ 

 

Measurements○ⱪ◦ꜛfi 

Measurements ╩ ⇔⁸ⱪ꜠כ♩ ⌐№╢Ᵽ♇ⱨ□כ─◘fiⱪꜟ ╩ ⇔╕∆⁹

↓─ ╩ ∆╣┌⁸Ᵽ♇ⱨ□כ─ ╩ ∆╢↓≤⅜≢⅝╢╒⅛⁸ ─♩ꜝ

Ⱪꜟ◦ꜙכ♥▫fi◓╩ ℮↓≤⅜≢⅝╕∆⁹ 

 Ᵽ♇ⱨ□כ─ ╩ ∆╢√╘⌐ⱪ꜠כ♩◘▬☼╩ ∆╢ ⌐│⁸Protocol 

Set-up⌐▪◒☿☻⇔⌂↑╣┌⌂╡╕∑╪⁹ⱪ꜠כ♩◘▬☼╩ ⇔√╠⁸HOME screen⌐

∫≡ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. HOME screen⅛╠ Measurements≤™℮ ╩ ⇔╕∆⁹ 

2. ►▼ꜟ ID╩ ∆╣┌⁸ ►▼ꜟ ⌐№╢◘fiⱪꜟ─ ╩ ∆╢↓≤⅜≢

⅝╕∆⁹ 

─ ╩כ◐ ⇔≡⁸ ⇔√™►▼ꜟ╩ ⇔╕∆⁹ ⌐ ENTER◐כ╩ ⇔

≡ ╩ ⇔⁸╙℮ ENTER◐כ╩ ∑┌ ╩ ╘╢↓≤⅜≢⅝╕∆⁹ 
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ⱪ꜡♩◖כꜟ─  

ⱪ꜡♩◖כꜟ─ⱪ꜡◓ꜝⱵfi◓╛ⱪꜞ☿♇♩הⱪ꜡♩◖כꜟ─ ╩ ∫√ ⌐│⁸∕─

ⱪ꜡♩◖כꜟ╩ ≡⇔≥ꜟכ◖♩꜡ⱪהכ◙כꜚ⌂√ ≢⅝╢≤™℮○ⱪ◦ꜛfi⅜ ↑╠

╣≡™╕∆⁹ 

ⱪ꜡♩◖כꜟ╩ⱨ□▬ꜟ≤⇔≡ ∆╢ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. ⱪ꜡♩◖כꜟ─ⱪ꜡◓ꜝⱵfi◓╕√│ ╩ ∫√╠⁸Save ╩כ◐ ⇔≡ⱪ꜡♩◖

─ꜟכ ╩ ⇔╕∆⁹ 

╩כ◐ .2 כ◙כꜚ≡⇔ ╩ ⇔╕∆⁹ 

ⱳ▬fi♩ ╩כ◐  ⇔≡ √⌐ ╩ ⇔╕∆⁹Shift ╩כ◐ ∑

┌⁸ ≤ ╩ ╡ ⅎ╢↓≤⅜≢⅝╕∆⁹ ⌐⁸ENTER◐כ╩ ⇔≡

╩ ⇔╕∆⁹ ⇔√™ ⌐│⁸Clear ╩כ◐ ⇔≡ↄ∞↕™⁹ 

─ ≢│⁸Mike 15 כ◙כꜚ℮™≥ ╩ ⇔≡™╕∆  

 

⅜כ◙כꜚ .3 ⇔⌂™ ⌐│⁸ ╩כ◙כꜚ ⇔╕∆⁹ 

כ◙כꜚ ╩ ⇔√╠⁸ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

 

ꜟכ◖♩꜡ⱪ≢כ◐ .4 ╩ ⇔╕∆⁹ 

ⱳ▬fi♩ ╩כ◐  ⇔≡ √⌐ ╩ ⇔╕∆⁹Shift◐כ╩ ∑┌⁸

≤ ╩ ╡ ⅎ╢↓≤⅜≢⅝╕∆⁹ ⌐⁸ENTER◐כ⅛ Save ╩כ◐

∑┌ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ ⇔√™ ⌐│⁸Clear ╩כ◐ ⇔≡ↄ

∞↕™⁹ 

5. Save◐כ╩ ⇔≡ⱪ꜡♩◖כꜟ╩ ⇔╕∆⁹ 

√⌂ⱪ꜡♩◖כꜟ ─ ⅜ ⌐ ↕╣╕∆⁹ 
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6. ↑╢ ⌐│ SAVE◐כ╩ ⇔⁸ⱪ꜡♩◖כꜟ⌐ ╡√™ ⌐│ BACK◐כ╩

⇔╕∆⁹ 

ⱳ▬fi♩  ⱪ꜡♩◖כꜟ╩ ∑∏⌐ ─ⱪ꜡♩◖כꜟ─ⱪ꜡◓ꜝⱵfi◓⌐

⇔√╡⁸ ◦☻♥ⱶ─╒⅛─ ╩ ∆╢≤⁸ⱪ꜡♩◖כꜟ╩ ∆╢⅛ ∆

╢⅛─ ╩ ╘╠╣╕∆⁹ 

 

─ꜟכ◖♩꜡ⱪ┘╟⅔כ◙כꜚ ≤  

Gene Pulser MXcell◦☻♥ⱶ│⁸♦▫꜠◒♩ꜞ כꜚ⌐ꜟ▬□ⱨꜟכ◖♩꜡ⱪהכ◙כꜚ─

כ◙ ╩ ⇔╕∆⁹ ╩כ◙כꜚ ⇔≡⅛╠ⱪ꜡♩◖כꜟ╩ ∆╢⅛⁸ⱪ꜡♩◖כ

ꜟ─ ≤ ╩כ◙כꜚ⌐ ⌐ ⇔≡ↄ∞↕™⁹ꜚכ◙כ│ ∆╢↓≤╙≢⅝╕

∆⁹ 

⁸│⌐ꜞ♩◒꜠▫♦כ◙כꜚ  כ◙כꜚ20 ×15ⱪ꜡♩◖כꜟ≢ 300

╕≢─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

כ◙כꜚ ╩ ∆╢ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. Home ⅛╠ User Protocols╩ ⇔╕∆⁹ 

ENTER◐כ╩ ⇔≡ ╩ ⇔╕∆⁹ 

2. User Directories ╩ ⇔╕∆⁹ 

≥כ◐ ENTER◐כ╩ ⇔≡⁸User Directories ╩ ⇔╕∆⁹ ⌐│⁸

─כ◙כꜚ ⅜ ↕╣╕∆  

 

 20 ╩כ◙כꜚ─ ∆╢↓≤⅜≢⅝╕∆ ⌐│⁸ ⌐ 5 ╕

≢ ↕╣╕∆⁹ 

ⱳ▬fi♩  ─ ╩כ◐ ⇔√╡ ⇔√╡∆╣┌⁸ ⅜ ╪≢ כꜚ─

כ◙ ╩ ↕∑╢↓≤⅜≢⅝╕∆⁹ ─ ╩כ◐ ⇔∆╣┌⁸ ─ ⌐☻

 ⁹∆╕⅝≢⅜≥↓╢∑↕ꜟכ꜡◒

3. ₈no user registered₉≤ ↕╣≡™╢ ╩ ⇔╕∆ ENTER◐כ╩ ⇔≡

╩ ⇔╕∆⁹ 

≢כ◐ .4 ╩ ⇔╕∆⁹ 

Shift ╩כ◐ ⇔≡ ∑┌⁸ ⅛╠ ⌐ ╡ ⅎ╢↓≤⅜≢⅝╕∆⁹

כ◙כꜚ™⇔ ╩ ∆╢ ⌐│⁸ENTER◐כ╩ ⇔╕∆⁹ 

5. Save ╩כ◐ ∑┌⁸ ─ ╩כ◙כꜚ≢ ∆╢↓≤⅜≢⅝╕∆⁹ 

כ◙כꜚ ╩ ∆╢ ⌐│⁸ ─ ⌐⇔√⅜∫≡ↄ∞↕™  

1. User Directory╩ ⇔≡ DELETE◐כ╩ ⇔╕∆⁹ 

2. ⌐ⱪ꜡fiⱪ♩⅜ ↕╣√╠⁸ ∆╢ ⌐│₈Yes₉╩ ⇔⁸ ─ ⌐

╡√™ ⌐│₈No₉╩ ⇔≡ↄ∞↕™⁹ 


















































