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1. ṿӣᾼ ₤ 

                  XFe 24 Analyzer  

 

 

 

 

 

ṳ Ӕ ᾼ Ḋ 

 

XFe 24 FluxPak  XF24 Islet  FluxPak  

  

ӣὑ  ӣὑ♄ Ӑ 

XF24 & XFe24 ӣ 
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2. ᾼҒ  

A. Mito Stress Test ȸᶙ ᴷ ғ ᾼҒ  

Basal Respirationȸ ὑ ᾭ ᾼ  

ATP Productionȸ ᴷ юֵצ Ӣ ATP 

Proton Leakȸч ᾼᶙ ἤȲ ᴿ ᾼ MMP 

Maximal Respirationȸ ᴷ ᾼ ᵂ  

Spare Capacityȸ ᴷ Ἤ’ ᾼ ϩȲϷ ╥ ẞ оҠ ᾼ ἤ 

Non-Mito Respirationȸ ѿҵᾼ Ȳ вצ ֵ ROSẔ

Ғ 

 

ᾬ ȸ 

XF cell mito stress test kit  

 

в ᾬҔᵶ 

V Oligomycin   

V FCCP ( Ṿ ⇔)  

V Rotenone/Antimycin A  

(ṼṿӣѠה, Ҡ ᴩ 6~10 )  
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B. Glycolysis Stress Testȸ ᴷ ᵂӣᾼ ᵂ ϩ 

 

 

Glycolysisȸ ᴷ Ӑ no glucoseẞ glucose ⇔ ế ᾼ ᵂ  

Glycolytic Capacityȸ ᴷ ᵂӣⱢ Ӑ Ϛ ATPẃ ᾼ ᵂ  

Glycolytic Reserveȸч ᵂӣ҅ Ѐᾼᾭᾓ 

Non-glycolytic Acidificationȸиέ ᵂӣѿҵᾼ ￼  

 

 

ᾬ ȸ 

XF glycolysis stress test kit  
 

в ᾬҔᵶ 

V Glucose 

V Oligomcycin  

V 2-DG  

(Ҡ ᴩ 6 )  
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C. Fatty Acid Oxidation ᴷ Ὶ҅ ϩ 

 

 

ױ ѿMito Stress TestⱢ Ȳ

֥ BSA-conjugated Palmitate

ếḀạ etomoxirẃ ᴷ в

ἤ Ὶ҅ ᾼѩẂ, ѿцҠἭ

ắҵẃ Ὶᾼ҅ ᾼ ⇔╥

ֵюȴ 

ױ ⇔ ȲЛ∂ ῴװ

ᴩ Ϣ ᵂȴ 

 

ᾬ ȸ  

XF Palmitate -BSA FAO Substrate  

 

в ᾬҔᵶ 

V BSA 

V BSA-conjugated Palmitate 

(Ҡ ᴩ 3 )  
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D. Complex protein  Activity & Substrate  Utilization  

 

ṿӣ plasma membrane 

permeabilizer (PMP) Ȳ

Ҡצ זּ ᵀЛ

ȷ֪ױҠ֯Ли

ᾼ› ϯҒϤЄ₤ ֥ᾬֽȸ

ADP, succinate ẃ ᴩ

ᾼ ғ ᴷȴ 

 

ᾬ ȸ  

XF Plasma Membrane Permeabilizer   
 

в ᾬҔᵶ 

V PMP 

(Ҡ ᴩּפ 10 ѿϱ , Ṿ ⇔)  
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E. Mito Fuel Flex Testȸ ᴷ ἤ 

 

ᾼ Ҡṿӣ Glucose, 

fatty acids & glutamine; ᴷ

ֻṿӣ Ϛ ᵗὑצ

҅ ᾼ оȴ 

(Ex: ὑGlucoseᾼṼ

⇔ ϱс; memory T cell ὑ

Fatty AcidsᾼṼ ⇔ ϱс) 

 

ᴷᾼѠה╥ ӦҒϤẔד

ᾼḀạ ẃ ȸ 

 

  

 

 

ᾬ ȸ  

XF Mito Fuel Flex Test Kit  
 

вᵶ 

V UK5099 

V BPTES 

V Etomoxir 

(Ҡ ᴩ 6 ) 
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3. ϱ ӣᾼ  

ϱ Ɫ ԓ  

ᾼ Ɫ ЊῈ ᴯ ᾼ Ȳ Ӈ

 ֯Ἁ Ȳֽױḕװ ẞᾼ И╥ỆứᾼȲ֪ױ Ɫ ἤ ⁄

 ϱҟȷ юҠ Лẞ Ȳ ֵ⁄Ҡ

֪ ᾼ ϩᴖḂ ҅ Ȳ ᴖ Ӣ ᾼ Ὠȷ֪ױ ᾼ ∂

Ɫ Ὼԓ Ɫ Ṿȴ 

 

 

Ἁ Ɫ 0.275cm2Ȳ 96 well plateЄЊῺᴿȲⱢϠ ’ϱ

Ҡ ẞṜ ᾼ Ȳ∂ ϱ Ὼԓ Ѿ Ὲ ȷἬѿӇ Ԓ

ֵю ὑϱ Ҡ Ὼԓ Ȳ֪ױ Ԓѿ ⅍ 96 well plate ᴩ

ȴ 

 

Blank Well Ὲϯẃ 

Ӧὑ ⇔ דצ ᾼ …ȲἬѿ A1,B4,C3,D6ῈϯẃȲЛ Ҭ

ȲᵂⱢϱ ⇔￼ Ӕȴ 

 

2-Step Cell Seeding  
ⱢϠ иᵉᶁл,∂ ӣϯ Ѡה ȷ ›Ϛщ, ứᾼ

֯ 100uL ӂ ṿӣᾼ culture medium вȲ ᾃϤ Ἁ ∟Ὅ ὑ

в᾿ẞ  (  

Ṽ ἤᴖứȲϚ פּ 1̡ 5

Њ )Ȳ ậҏԛҒϤ

150uL ѿ ’ щϱ ›

Ṝצ ᾼ иȲֽױ ҠὍ

֫ ὑ ѡ ᴩ ȴ 
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ἤ ☼  

֯ Ἁ ЊῈ ᴩ ȲⱢϠ ḕװ

╥Ϛ ᾼȲ∂ ἤ  ֯ Ἁ ᴩ ȴ 
 

Coating Plate  
Ӈ щ Coatingѿ Ṿ Ὠȴ 

Coating materialӇ  ȲЛҠṿӣ⁴צ⇔ᾼ Matrigelȷ צ⅍

 ᾼ Coating materialד ҠᾘӣȲֽ poly-L-Lysine, 

fibronectin, collagen ȴ 

ד Ҡṿӣ ∂ ᾼ Cell-Takȸ 

 

Materials  

1. Cell-Tak Cell and Tissue Adhesive (Corning #354240) 

ṙ(Mytilus edulis ṙ ) ậҏẃᾼ ҵ ӪȲױ Ӫ╥

ṙ֯ Ệứ֯ỵӰϱᾼѻ ᵍꜟẛצиȷЛẓכ ἤȲ ֥ᵂⱢ

Ӣᾬ ṿӣẃ   ȴ 

2. NaHCO3 (Sigma, S5761) 

ậ420mg NaHCO3 ὑ50ml ѬМȲ pH ᴟ8.0Ȳѿ0.22 um

Ὅὑ4°C׀∟ ӣȲױⱢ0.1MПNaHCO3 ȴ 

3. Sterile Water 

 

Procedure  
1. ѿCell-Tak  

ṿӣ ȸCell-Takᾼ∂ ṿӣ ╥ḕӂѠеи3.5ugȴ 

ѿ2.54 MG/MLҔ ⱢẂ ᴩϯԝ ȸ 

ậ13 uL Cell-Tak ҒϤ1.5mlᾼNaHCO3 Мȷḕ wellҒϤ50 

uLȴ 

 

plate ὑLaminar FlowвἼ Ȳ ІӉ 20minȷ20min∟

ȲҒϤ200uL 2װѬ∟ԛ ѿҟ ᾼNaHCO3Ȳԛ І

Ӊ 20minᴟ І ∟ Ҡ ҒϤ  ȴ 
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2.    

ὑLaminar Flowв ᵂȲ֪Ɫ ⇔ ὑ37ʕ cell-tak ἤ ϯ ȴ 

 ᾼ ὑ 100uLϱ ӣᾼ (ЛҠᵶצᴨ )  

в 30minȷὑ ϯ ⇔ ֥ ᴩ ∟ԛҒϤ

ҵᾼϱ ӣ ᴟϱ (675uL)Ȳὑ ϯ Ь

ứ  ∟ Ὅẞ37̆  non-CO2ᾼῈ ∕ϱ ̢ 

 

צ  Лḵᾼ ȲɲҠ ҒϤ ∟ І їȲW ᾎֽϯȸ 

a. ї› ї ὑӂ ᾼᾭ ȴ 

b. Ғ ᴟ (4 on a scale of 9)Ȳ ứ ᴟ ᵅ (Zero 

Breaking)ȴ 

c. Ғ ᴟ450rpmȲϚẞ450rpm Ӵᵛ ȴ 

d. Іч ȲҒ ᴟ650rpmȲϚẞ650rpm Ӵᵛ ȴ 

 

 

ӭ›ԓ Б Є ґ ῶȲỪ ṷ Ɫ ѿẁ ӣ

љ▲ ᴕȲᵀӦὑ֝Ϛ ὑԓ ֢֮ ᾭᾓЬצ Ȳ֪ױ∂

Ь ᴞᴩ ᴷ Ṿϱ ȴ 
 

http://www.seahorsebio.com/learning/cell -line.php 
(∂ Ϛ Ԉ ᴩ ᵛҠ) 
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Q1ȸ Ӑ › ᾬ 24Њ ѿϱ 

ᾬ כ ҒἨ юȲ ᴷ֯Ϛ ỞצҒ ḥצҒ

ᾼ Ԉ иᵑ ֵю Ҡὑϱ щ Ὼԓ ȷ֪ױӇ ᴩ Cell 

Density Testѿ ᴷ Ṿϱ ȴ 

ᾬ כ Є ∂ϺȲײ ᵅ ᾬ ⇔ ᴩ ȷ֪Ɫ

ֽ ϠἨᵛײ ╥Ϻᾼᾭᾓϯײ Ѿḥצ ᾼȴ 

 

Q2ȸ Ӑ ╬ (Transfection)  

ױ ᾭᾓ Ϛщȳ ╬Ϛщȳ֫ ϚщȲᴟюϮщѿϱꜙᴟḆϵȷ

ױ֪ ᴷϚ Ở ֵю Ҡὑϱ щ Ὼԓ ȲӇ ᴩ Cell 

Density Testѿ ᴷ Ṿϱ ȴ 

Ӈ ᵑᾃ ᾼ╥ Ϥ Vector only Ḃ ᾼ ҅ Ȳ֪ױ ạ

Ɫ Vector onlyᴖ wild typeȷᴖЛ֝ᾼ Vector כ ҅ Л֝צ

ᾼḂ Ȳ֪ױӇ ╥֝ ᾼ Vector ԈϯИҠѿФדѩ ȴ 

 

Q3ȸ ӐⱢ Ȳ иоֵщИҠ ᴩ  

Ӧὑ ֯Ϛứ ᾼ ⇔ПϱȲ ӦἒױП ᾼӻФᵂ

ӣИ ᴩиоȷԛҒϱЄ иᾼϢ ӑֽ֯ױЊ ᾼᾭᾓϯио Ȳ

ᴶֽױ֪ ᴷ Ṿᾼ ⇔ ȴ 

Ϣ Ԓ ᴷ֯Ϛ Ở ֵю Ȳ иоᾼ Ὠ Ἇᾼ

╥Ϛ ᾼȷᵀ צ ᾼ ᶮȲ֪ױ ϚḔ ᴷ

Ҡ юẞᴶ ⇔ Ȳ иоᾼ Ὠ Ἇᾼ Ь╥Ϛ ᾼȴ 

ֽ ֵȲ ֯ в ᶙ в ᵅכ ᾼ

ᾭᾓ כ ϩȷ֝ ֵᾼ Ϛ֝ Ϸ כ pH ᵅ

ֵ ϩȲ֪ױ ẞᾼ ҅ Ҡצ ╥Л ᾼȷ֪

Ӈױ Ӕ ᴷϚ Ở ֵю ҠכғиоϭЛᴟὑὑ ╥

 ᾼȴ 
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4. ϱ ӣᾼ  

ӣӂ ṿӣᾼ  

ϱ ӣ ᾿ẞϱ ›ϚЊ И Ḇ Ȳ֪ױП›Ἤצᾼ ᾘ

ӣ Ἇ ⅍ᾼ☼ ȴ 

 

⅍ӂ ӣᾼ ╥ Powder   

ᵂӣᾼ ╥ ᴯ в pH ᾼϯ Ȳϯ

ᶶῶӱ Ṽ ᵂӣȴӂ ⱢϠѠ― ṓȲ ҒϤ

Sodium Bicarbonate or HEPES CO2ӂ pH ứȲἬѿҠ

ѿ  ϮщИ Ϛװ ȷᵀⱢϠ ᵂӣȲӇ ױ иכ

Sodium Bicarbonate or HEPES ȴ 

 

Ṽӂ ☼ ṿӣ powder ȲT Л ҒϤ sodium bicarbonate Ȳ

Ẕ ӂ иֽכҒϤᾼצ Sodium pyruvate, glutamine, antibiotic ֝

ҒϤȲḥצҒϤ Л ҒϤȲ ϱױ ӣᾼ ӂ ӣᾼ

Ὼ ֻȴ 

 

ᴨ ҒϤ 2%v ҠȲ֪Ɫᴨ вЄ ᾼ Albumin ֝ ṏֻᾼצ pH

Ὠȷᴖ’ 2%Лᶙԓ ᾼ ֪Ɫ█ṷ ֯ᶙԓḥצᴨ ᾼ ᾓϯ

צ ᾼ ȲẂֽ₤ Ḃ ȷᵀ ⅍ ױ ᴩ ᴨ ᾼ

Starvationṳ ẞצ Ȳ⁄ᶙԓ ᴨ ӼҠȴ 

 

pH ᴟ 7.4ȲӦὑױ ӭ› иἬѿכ Ȳ֯ Ὼ 7.4

Ḃѿ pipetman ᵂȲϚװҒϤ 5̡ 10 uLȲҠ ᵍ ẃ֫ ȴ 

∟ Filter ∟Ȳ pH ṷ Ḃ Ȳᵀ ЛЄҠἕ ȴ 
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ӂ ӣᾼ ╥ כ Liquid   

ӣᾼכ Liquid Ϛứвᵶ Sodium Bicarbonate or HEPESȲἬѿṳ

Л∂ ṿӣȴ∂ ᾼ ֝ ₇ᾼ powder

Ȳ Ѡᾎ ṓϱϚ◕ ȴ 

 

 

ӂ ӣᾼ ╥  ᾼכ֥

ӂ ṿӣᾼ╥ ᵑ ᾼ Liquid Ȳ ᾎ᷄ẞ ᾼכ powder

ȷ∂ Ϛṷ Ӑ ∟Ȳ ṳ Ɫ ᴿᾼ ȷ

Ӈ ᾼ Ӑ Ɫױ ᾼ Ἁ(ex: DMEM, MEM or RPMI)Ɫᴶȹ

Glucose, Sodium pyruvate, glutamine ᾿ ẁ ҅ ᾼ ⇔

╥ֵюȹꜙᴟẔ҃Ҡ ẞ ҅ ᾼכиֽ insulin Ϸ ϱȲ

ѿ ’ ӣᾼ ӂ ӣᾼ֯ ҅ ϱ ᾼ ╥

ῺϚ ᾼȴ 

֥ ᾎ ẁױ Ȳ∂ ѿ ґѝ ⅍ ЛЄ

ᾼ ᴩ ȷ֪Ɫ֯ϱ ›ϚЊ И Ḇ Ȳϱ

פּ 2Њ Ȳ֪ױ ṷצ ȲᵀṳЛ ыЄᾼצ Ȳ ᵑП

ᾼ Ь ╥Ϛ ᾼȴ 

 

 

 

 

 

 

 

 

 



 

 

 16 

Wave User Guide  

ẁᾼ  

XF Base Medium  

DMEM, no glucose, no sodium bicarbonate & 

HEPES; pH 7.4; 1L 

 

XF Assay Medium  

DMEM, no glucose, 2mM GlutaMA X, no sodium 

bicarbonate & HEPES; pH 7.4; 1L  

 

Ṽ ἤ Glucose, pyruvate and glutamine ẞἬ

⇔! 

 

 

 

 

 

 

 


