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3ËÙÌÉÎÅ♃3-♩♇◕כȾ-302- 

Skyline≢│⁸▬○fi♩ꜝ♇ⱪ╛ Q-TOF≤™∫√ⱨꜟ☻◐ꜗfi≢─ ⅛╠─ ♃כ♦─

ⱨ□▬ꜟ⅛╠⁸◒꜡ⱴ♩◓ꜝⱨ▫כ⌐╙≤≠ↄ⁸ ╩ ∆╢√╘─ ⱷ♁♇♪╩◘ⱳכ

♩≢⅝╢╟℮⌐⌂╡╕⇔√⁹↓╣╕≢─♩ꜞⱪꜟ ≢─ Selecte Reaction 

Monitoring SRM⁸ ⸗♬♃ꜞfi◓ ⌐⅔↑╢◘ⱳכ♩≤ ⌐⁸Skyline≢│⁸AB SCIEX⁸

Agilent⁸Thermo-Scientific⁸⅔╟┘ Waters─ ⱬfi♄4כ ─ ⌐⅔™≡⁸ ⅝ ⅝⁸

↓╣╠─ √⌂ ⱷ♁♇♪⌐≈™≡╙◘ⱳ⁸⌐╠↕⁸⇔∆╕⅝™≡⇔♩כBruker─ Q-TOF

╙ ╦ⅎ⁸↓╣╠─ ⅔╟┘ ─ ⌐⇔≡╙ ⌐◘ⱳכ♩⇔≡™

╕∆⁹ 

╩⁸Skyline│≢ꜟ▪ꜞ♩כꜙ♅─↓ ╩♃כ♦MS/MS♩♇◕כ♃≡⇔ ∆╢ ╩ ┘

╕∆⁹↓╣│⁸Parallel Reaction MonitoringPRM⁸ ⸗♬♃ꜞfi◓ ≤⇔≡ ╠╣≡⅔╡⁸

pseudo-SRM⅔╟┘ MRM-Iwϰ≤╙ ┌╣≡™╢ ≢∆⁹↓╣╠─ ⌐╟╡ ↕╣╢ ╡⁸

ꜟMS/MS│♩ꜞⱪ♩♇◕כ♃ ⌐⅔↑╢ SRM≤ ⌐╟ↄ √ⱨꜟ☻◐ꜗfi

⌐╟╢ⱷ♁♇♪≢∆⁹ 

 

SRM⅜ⱪꜞ◌כ◘כ▬○fi≤ⱪ꜡♄◒♩▬○fi─ ─Ɑ▪⌐ ⇔⁸☻◐ꜗfi∆╢↓≤≢⁸∕

╣∙╣─♩ꜝfi☺♇◦ꜛfi⌐⅔↑╢ ╩ ⌐ ⇔≡™ↄ╟℮⌐⁸♃כ◕♇♩ MS/MS│

ⱪꜞ◌כ◘כ▬○fi─ꜞ☻♩⌐ ≠ↄ☻◐ꜗfi≢⁸∕╣∙╣─ⱪꜞ◌כ◘כ▬○fi─⌐ ∆╢

ⱨꜟ MS/MS☻◐ꜗfi─♦כ♃╩ ⇔≡™⅝╕∆⁹ 
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Skyline⌐╟╡⁸↓─ ≢ ↕╣√ ─☻◐ꜗfi♦⁸╠⅛♃כ ₁─◒꜡ⱴ♩◓ꜝⱶ⅜

↕╣╕∆⁹   

 

∕─ ⁸ ↕╣√◒꜡ⱴ♩◓ꜝⱶ⌐╟╡⁸↓╣╕≢⌐ ╣ ⇔╪≢⅝√ Skyline─ꜚכ◙כ

▬fi♃כⱨ▼▬☻ ≢⁸♩ꜞⱪꜟ ≢─ SRM♦כ♃─╟℮⌂ ⅜♃כ♦

╠╣╕∆⁹ 

♩ꜞⱪꜟ ╩ ≢⅝⌂™ ─ ♩♇◕כ♃─↓⁸≡⇔≥ MS/MS│∕─

╦╡≤⇔≡ ∆╢↓≤⅜ ≢∆⁹ ≢⁸ MS/MS≢─ⱨ▫ꜟ♃ꜞfi◓│⁸ ─

SRM╟╡╙⁸ ⌐ ╣≡™╢ ⅜№╡⁸ ↕╣√☻◐ꜗfi♦כ♃⅛╠ ↕╣√◒꜡

ⱴ♩◓ꜝⱶ─Ⱨכ◒╩ ∆╢↓≤≢Ɑⱪ♅♪ ─ ⌐╙ ≡╢↓≤⅜ ≢∆⁹

MS/MS│⁸♩♇◕כ♃⁸√╕ ↄⱨꜟ☻◐ꜗfi ─ ♃כ♦─ ⌐ ∆╢↓≤⅜≢⅝╕

∆⇔⁸Data Dependent AcquisitionDDA ≢─Ɑⱪ♅♪-☻Ɑ◒♩ꜟⱴ♇♅fi◓⌐╟╢Ɑⱪ♅♪

─Ɽ▬ⱪꜝ▬fi─ ─ Quality Control ⌐╙ ∆╢↓≤╙ ≢∆⁹⇔⅛⇔⁸↓─

Quality Control▪ⱪ꜡כ♅⌐≈™≡│ ≢ꜟ▪ꜞ♩כꜙ♅─ ꜞ♩כꜙ♅─↓⁹∆╕⇔√™

▪ꜟ≢│⁸ Thermo LTQ⅔╟┘ Agilent Q-TOF≢─♃כ◕♇♩ ─√

─MS/MS♩♇◕כ♃⁸─╘ ⌐≈™≡ ≡™⅝╕∆⁹ 

│∂╘⌐ 

╩ꜟ▪ꜞ♩כꜙ♅ ╘╢ ⌐⁸ ─ zipⱨ□▬ꜟ╩♄►fi꜡כ♪⇔≡ↄ∞↕™⁹ 

https://skyline.gs.washington.edu/tutorials/TargetedMSMS_2.zip 

↓─ ─ⱨ□▬ꜟ╩⁸ ─╟℮⌐◖fiⱧꜙכ♃ ─ⱨ◊ꜟ♄≢ ⇔╕∆⁹ 

https://skyline.gs.washington.edu/tutorials/TargetedMSMS_2.zip
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C:\Users\brendanx\Documents 

↓╣⌐╟╡ ─ ⇔™ⱨ◊ꜟ♄⅜ ↕╣╕∆⁹ 

C:\Users\brendanx\Documents\TargetedMSMS 

⁸│⌐ꜟ▪ꜞ♩כꜙ♅─↓ ⌂∆═≡─ⱨ□▬ꜟ⅜ ╕╣≡™╕∆⁹Windows─ Explorer

≢ ╠√⌐ ↕╣√⁸₈TargetedMSMS₉ⱨ◊ꜟ♄⅛╠⁸∕─ ─₈Low Res₉≤™℮◘Ⱪⱨ

◊ꜟ♄⌐ ⇔╕∆⁹ ─ Thermo LTQ≢─♃כ◕♇♩MS/MS♦כ♃─ ♩כꜙ♅─

ꜞ▪ꜟ≢ ∆╢ Skylineⱪ꜡☺▼◒♩╩ ↄ⌐│⁸₈BSA_Protea_label_free_meth3.sky₉ⱨ□▬

ꜟ╩♄Ⱪꜟ◒ꜞ♇◒⇔╕∆⁹ 

Skyline─♪◐ꜙⱷfi♩ ─ ≈ ─Ɑⱪ♅♪╩ ⇔╕∆⁹Skyline≢│⁸ ─╟℮⌐⌂∫≡

™╢│∏≢∆⁹ 

 

 

↓╣│ ↕⌂♪◐ꜙⱷfi♩≢∆⁹ 78─ⱪ꜡♄◒♩▬○fi╕√│♩ꜝfi☺◦ꜛfi─♃

╩♩♇◕כ ∆╢ 10 ─Ɑⱪ♅♪─ⱪꜞ◌כ◘כ⅜ ─כⱣ☻♃כ♥☻⁸⅜≥↓╢™≡╣╕

─▬fi☺◔כ♃כ⌐ ↕╣≡™╕∆⁹↓╣╠─ ─ⱪꜞ◌⁸│כ◘כNIST╟╡ ↕╣≡

™╢ꜝ▬Ⱪꜝꜞ─►◦ ▪ꜟⱩⱵfi BSA ─MS/MSꜝ▬Ⱪꜝꜞ☻Ɑ◒♩ꜟ≤ ↑╠╣

√╙─≤⁸MS/MSꜝ▬Ⱪꜝꜞ☻Ɑ◒♩ꜟ╩ ⇔⌂™ ≤ꜞfi ╩ ↑√ⱥ♩≤►◦

─Ɑⱪ♅♪⅜∕╣∙╣ ↕╣≡™╕∆⁹ 
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Skyline ≢⁸↓─╟℮⌂─ Skyline♪◐ꜙⱷfi♩╩ ∆╢↓≤⌐ ╣≡™⌂™ ⌐│⁸

Skyline─ⱷ♁♇♪ ⌂≥─ ₁─ ┘╟⅔ꜟ▪ꜞ♩כꜙ♅ ⱦ♦○⅜ ⌐

─♪♇♁ⱪ꜡♥○Ⱶ◒☻ⱷ♁♇♪─ⱷ♩♇◕כ♃⁸│≢ꜟ▪ꜞ♩כꜙ♅─↓⁹∆╕™≡╣↕

≤⇔≡ Skyline⌐ ╣≡™╢↓≤╩ ≤⇔≡⁸ ─ Skyline♪◐ꜙⱷfi♩⅛╠ ╘≡

™⅝√™≤ ™╕∆⁹ 

♩♇◕כ♃ MS/MS ─ Skyline ♪◐ꜙⱷfi♩╩ ∆╢ 

Windows Explorer╩ ∆╢≤⁸↓─ Skyline♪◐ꜙⱷfi♩─ ─ ─₈Low Res₉ⱨ◊ꜟ♄

⌐⁸2≈─ Thermo─ Rawⱨ□▬ꜟ╩ ≈↑╢↓≤⅜≢⅝╢≤ ™╕∆⁹↓╣╠─ⱨ□▬ꜟ⌐

│⁸ ─ⱷ♁♇♪⌐╟╡ ⁸≢♅כ꜡MS/MS─▪ⱪ♩♇◕כ♃─ ─ LTQ─

⌐╟╡ ↕╣√ MS1⅔╟┘MS/MS☻◐ꜗfi─♦כ♃⅜ ╕╣≡™╕∆⁹ 

1. MS1☻◐ꜗfi 

2. MS/MS☻◐ꜗfi ς Parent m/z 582.32 

3. MS/MS☻◐ꜗfi ς Parent m/z 473.90 

4. MS/MS☻◐ꜗfi ς Parent m/z 722.34 

5. MS/MS☻◐ꜗfi ς Parent m/z 653.36 

6. MS/MS☻◐ꜗfi ς Parent m/z 820.47 

7. MS/MS☻◐ꜗfi ς Parent m/z 547.32 

8. MS/MS☻◐ꜗfi ς Parent m/z 523.77 

9. MS/MS☻◐ꜗfi ς Parent m/z 563.76 

10. MS/MS☻◐ꜗfi ς Parent m/z 417.89 

11. MS/MS☻◐ꜗfi ς Parent m/z 444.55 

Skyline≢│⁸↓─╟℮⌂♃כ◕♇♩ MS/MS─ⱷ♁♇♪╩⁸Thermo-Scientific⁸Bruker Daltonik⁸

⅔╟┘ AB SCIEX─ ⌐◄◒☻ⱳכ♩∆╢↓≤⅜ ≢∆⁹Agilent─ ⅔╟┘ Thermo Q 

Exactive⌐≈™≡│⁸Isolatiion List≤ ┌╣╢╙─╩◄◒☻ⱳכ♩∆╢↓≤⅜ ≢№╡⁸

Waters⌐≈™≡│⁸ ≢∆⁹ⱨꜟ☻◐ꜗfi ─ⱷ♁♇♪╩◄◒☻ⱳכ♩∆╢ ⌐

│⁸ⱨꜟ☻◐ꜗfi♦כ♃─ ─♪◐ꜙⱷfi♩╩№╠⅛∂╘ ⇔≡⅔ↄ ⅜№╡╕∆⁹ 

─ Skyline♪◐ꜙⱷfi♩╩↓─♅ꜙכ♩ꜞ▪ꜟ≢ ↕╣≡™╢ Thermo─ Rawⱨ□▬ꜟ─

⌐ ∆╢⌐│⁸ ─ ╩ ⇔╕∆⁹ 

¶ [ ] ⱷ♬ꜙכ≢ [♩ꜝfi☺◦ꜛfi ] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ⱨꜟ☻◐ꜗfi] ♃Ⱪ╩◒ꜞ♇◒⇔╕∆⁹ 

↓─♪◐ꜙⱷfi♩│⁸╕∞ⱨꜟ☻◐ꜗfi♦כ♃⅛╠─◒꜡ⱴ♩◓ꜝⱶ ↑⌐ ↕╣≡™

╕∑╪⁹SRM♦כ♃⌐≈™≡│ ⌂ↄ ≢⅝╕∆⅜⁸ⱨꜟ☻◐ꜗfi♦כ♃─ⱨ□▬ꜟ╩▬

fiⱳ⁸│⌐╢∆♩כ ⅜ ⌐⌂╡╕∆⁹[ⱨꜟ☻◐ꜗfi] ♃Ⱪ│ ─╟℮⌐⌂∫≡™

╕∆⁹ 
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ⱨꜟ☻◐ꜗfi♦כ♃⅛╠◒꜡ⱴ♩◓ꜝⱶ╩ ∆╢⌐│⁸Skyline⌐⁸↕╠⌐ ╩ ∆╢

⅜№╡╕∆⁹ 

¶ MS1ⱨ▫ꜟ♃≢⁸[ ╕╣╢ Ⱨכ◒] ♪꜡♇ⱪꜞ☻♩⅛╠₈ ₉╩ ⇔╕∆⁹ 

¶ [ⱪꜞ◌כ◘כ ] ♪꜡♇ⱪꜞ☻♩⅛╠⁸₈QIT₉╩ ⇔╕∆⁹ 

¶ MS/MSⱨ▫ꜟ♃─ [ ⱷ♁♇♪] ♪꜡♇ⱪꜞ☻♩⅛╠₈♃₉♩♇◕כ╩ ⇔╕∆⁹ 

¶ [ⱪ꜡♄◒♩▬○fi─ ♃▬ⱪ] ♪꜡♇ⱪꜞ☻♩⅛╠₈QIT₉╩ ⇔╕∆⁹ 

[ⱨꜟ☻◐ꜗfi♃Ⱪ] ♃Ⱪ│ ─╟℮⌐⌂∫≡™╕∆⁹ 



6 
 

 

: MS1≤ MS/MSⱨ▫ꜟ♃─ ⅜ ↕╣≡™╢ ⁸∆═≡─ⱪꜞ◌כ◘כ▬○fi─ⱴ

☻◒꜡ⱴ♩◓ꜝⱶ⅜MS1☻◐ꜗfi⅛╠ ↕╣⁸∆═≡─ⱨꜝ◓ⱷfi♩▬○fi─ⱴ☻◒꜡ⱴ♩

◓ꜝⱶ⅜MS/MS☻◐ꜗfi⅛╠ ↕╣╕∆⁹MS/MS☻◐ꜗfi ≢ⱪꜞ◌כ◘כ▬○fi⅜≥─

╟℮⌐ ↕╣╢⅛╩ ╢⌐│⁸MS1ⱨ▫ꜟ♃⅜ ≢№╢♪◐ꜙⱷfi♩╩ ⇔⌂↑╣┌⌂

╡╕∑╪⁹Skyline│♦ⱨ◊ꜟ♩─ ≢│⁸ [ ⱨ▫ꜟ♃] ─ ⅜ [MS/MS ID─ 5

─☻◐ꜗfi─╖╩ ] ≤⌂∫≡™╕∆⅜⁸↓─ │ ≢Ɫ▬ꜝ▬♩ ↕╣≡™╕∆⁹

─♥◐☻♩⌐ⱴ►☻◌כ♁ꜟ╩ ∫≡ↄ╢≤⁸ⱥfi♩₈↓─♪◐ꜙⱷfi♩─☻Ɑ◒♩ꜟꜝ

▬Ⱪꜝꜞ⌐⁸♪◐ꜙⱷfi♩ ─Ɑⱪ♅♪─ ⅜№╡╕∑╪⁹₉≤ ↕╣╕∆⁹↓

─ │◒꜡ⱴ♩◓ꜝⱶ╩ ∆╢ ╩ ╘╢↓≤╩ ⇔≡™╕∆⅜⁸MS/MS ID─

─ ⅜ ≢│⌂™ ⌐│⁸Skyline⌐╟╢ ◓ꜝ☺◄fi♩ⱴ☻◒꜡ⱴ♩◓ꜝⱶ─

⅜ ≢∆⁸≤─ ⅜ ⇔≡ ↕╣╕∆⁹⇔⅛⇔ ♇◕כ♃⁸│≢ꜟ▪ꜞ♩כꜙ♅─

Γ Δ  

Γ Δ  
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♩ MS/MS☻◐ꜗfi⅛╠ ↕╣√Ɑⱪ♅♪─♦כ♃╩▬fiⱳ⁹∆╕⇔♩כ ╩ ℮↓≤≢⁸

ⱴ☻◒꜡ⱴ♩◓ꜝⱶ─ ╩╙℮ ⇔ ╡╕∆⁹ 

¶ ╩₈5₉ ⅛╠₈2₉ ⌐ ⇔╕∆⁹ 

↓╣⌐╟╡⁸Skyline─ⱨ□▬ꜟ◘▬☼╩ ⌐ ⇔⁸▬fiⱳכ♩ ╩ ∆╢↓≤≢ⱴ

☻◒꜡ⱴ♩◓ꜝⱶ─Ⱨכ◒─ ─ ╩ ≢⅝╕∆⁹ 

MS/MSꜝ▬Ⱪꜝꜞ☻Ɑ◒♩ꜟ⌐⅔↑╢ⱴ♇♅fi◓⅜ Skyline╟╡ ↕╣╢◒꜡ⱴ♩◓ꜝⱶ⌐

⇔ↄ ↕╣╢╟℮⌐∆╢⌐│⁸ⱨꜟ☻◐ꜗfi ─MS/MS ≤ꜝ▬Ⱪꜝꜞ▬○fi

─ ╩ ╦∑╢ ⁸│≡™≈⌐♩♇☿♃כ♦─↓⁹∆╕╡№⅜ ─ ╩ ⇔

╕∆⁹ 

¶ [ꜝ▬Ⱪꜝꜞ] ♃Ⱪ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [▬○fi ─ ] ⱨ▫⁸₈0.7₉⌐♪ꜟכ≤ ⇔╕∆⁹ 

[ꜝ▬Ⱪꜝꜞ] ♃Ⱪ│ ─╟℮⌐⌂∫≡™╕∆⁹ 
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↓↓≢⁸ꜝ▬Ⱪꜝꜞ▬○fi╩ⱴ♇♅↕∑╢►▫fi♪►│◒꜡ⱴ♩◓ꜝⱶ ►▫fi♪►≤ ∂

⌐⌂╡╕∆⁹ ↓─ ⌐ ⇔≡│⁸ ─♃כ♦ ™⌐⅔™≡│⁸╛╛ ⌐⌂╢

⅜№╡╕∆⁹⌂−⌂╠⁸◒꜡ⱴ♩◓ꜝⱶ╩ ∆╢►▫fi♪►│ m/z ⌐╟╡ ⌂╢⅛╠≢∆⁹

⁸♅▼♇◒Ⱳ♇◒☻╩ ⇔≡↓╣╠ 2≈─ ╩ ⌐ ╦∑≡™ↄ↓≤╩ ≢

∆⅜⁸ ≢│ 0.05 0.01─ ─ ⅜ ⌐♃כ♦ ╙ ⇔≡™╕∆ MS/MS

─ ⌐╟╡ ⌂╡╕∆ ⁹ 

MS1ⱨꜟ☻◐ꜗfi─ │⁸ ⱨ□▬ꜟ─ MS1☻◐ꜗfi♦כ♃⅛╠⸗ⱡ▪▬♁♩Ⱨ♇◒

─ⱪꜞ◌כ◘כ▬○fi─Ⱨכ◒╩ ⇔≡⅝╕∆─≢⁸Skyline♪◐ꜙⱷfi♩ ⌐∕─ⱪꜞ◌כ

⅜fi─♩ꜝfi☺◦ꜛfi○▬כ◘ ╕╣≡™╢⅛ ∆╢ ⅜№╡╕∆⁹ ─ ≢↓╣╩

∆╢↓≤⅜ ≢∆⁹ 
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¶ [ⱨ▫ꜟ♃] ♃Ⱪ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ ⱨ▫כꜟ♪ [▬○fi─ ] ≢⁸◌fiⱴ╩ 1≈ ⇔≡∕─ ⌐₈p₉≤♃▬ⱪ⇔╕∆

ⱪꜞ◌כ◘כ≤™℮ ⁹ 

[ⱨ▫ꜟ♃] ♃Ⱪ│ ─╟℮⌐⌂∫≡™╕∆⁹ 

 

¶ [OK] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

Ɑⱪ♅♪ⱪꜞ◌כ◘כ▪▬♥ⱶ⌐ⱪꜞ◌כ◘כ♩ꜝfi☺◦ꜛfi⅜ ╕╣≡™╢↓≤╩ ∆

╢⌐│⁸ ─↓≤╩ ™╕∆⁹ 
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¶ [ ] ⱷ♬ꜙכ≢ [∆═≡ ] ╩ ⇔≡⁸[ⱪꜞ◌כ◘כ] Ctrl+W ╩◒ꜞ♇◒⇔╕

∆⁹ 

⌂⅜╠⁸↓─♪◐ꜙⱷfi♩ ≢│∆═≡─ⱪꜞ◌כ◘כ⅜ ≢ ↕╣≡™╕∆─≢⁸ 

[ⱨ▫ꜟ♃] ♃Ⱪ≢─ ⌐ ⇔≡♩ꜝfi☺◦ꜛfi♩ꜝfi☺◦ꜛfi╩ ∆╢↓≤⅜≢⅝╕∑

╪⁹∕↓≢⁸ ─╟℮⌐⁸ⱪꜞ◌כ◘כ♩ꜝfi☺◦ꜛfi╩ ≢ ∆╢ ⅜№╡╕∆⁹ 

¶ ─ⱪꜞ◌₉++₈582.3190כ◘כ ⌐ⱴ►☻◌כ♁ꜟ╩ ⌐ ∫≡™⅝⁸ ─♪꜡

♇ⱪ♄►fi─ ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ ╣√ⱳ♇ⱪ▪♇ⱪ ꜞ☻♩ ⌐№╢ⱪꜞ◌כ◘כ♩ꜝfi☺◦ꜛfi⌐♅▼♇◒╩

╣╕∆⁹⁹ 

ⱨ◊כⱶ│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 

 

¶ ─♅▼♇◒Ⱳ♃fi ╩◒ꜞ♇◒⇔╕∆⁹ 

♪◐ꜙⱷfi♩ ─∕─ ─ 9 ≈─ⱪꜞ◌⁸╙≡™≈⌐╣∙╣⧵כ◘כ↓─ ╩ ╡ ⇔╕∆⁹

↓╣╠─ ⅜ ⇔√╠⁸ ─Ɑⱪ♅♪╩ ⇔╕∆⁹ 

↓╣≢♪◐ꜙⱷfi♩│⁸ⱨꜟ☻◐ꜗfi♃כ◕♇♩ MS/MS♦כ♃≢ ≢⅝╢╟℮ ↕╣╕⇔

√⁹╕√⁸↓╣≢⁸LTQ ♩♇◕כ♃─ MS/MSⱷ♁♇♪─≤⇔≡⁸◄◒☻ⱳ⁹∆╕⅝≢♩כ 

♩♇◕כ♃ MS/MSⱷ♁♇♪─◄◒☻ⱳכ♩ 

ⱷ♁♇♪─◄◒☻ⱳ⁸│♩כ∕─ⱷ♁♇♪╩ ∆╢ ◖fiⱧꜙכ♃ ≢⁸Skyline♪

◐ꜙⱷfi♩⅛╠ ℮─⅜ ≢∆⁹⌂−⌂╠⁸╒≤╪≥─ ⱬfi♄כ│ⱷ♁♇♪ ♁ⱨ♩

►▼▪─ ⌐№√╡⁸∕─ ─ ≢─ │ ↕╣≡™⌂™⅛╠≢∆⁹Skyline≢

│⁸↓╣╠─ⱬfi♄כ─ꜝ▬Ⱪꜝꜞ╩ ⇔≡⁸ ↕╣√♥fiⱪ꜠כ♩ⱷ♁♇♪⌐ ⌂

╩ ╦⌂↑╣┌⌂╡╕∑╪⁹ ╩▪▼►♩ⱨ♁─כ♄⁸ⱬfi│≡™⅔⌐☻כ◔─ ─Ɽ♁

◖fi ⌐ ⇔≡⁸ PC ─ ╩ ↕∑╢↓≤╙ ≢∆⅜⁸↓╣│ ↕╣╕



11 
 

∑╪⁹Skyline♪◐ꜙⱷfi♩╩ ─Ɽ♁◖fi ≢ ⇔⁸∕─ ≢⁸ⱷ♁♇♪◄◒☻ⱳכ♩─√

╘⌐ ◖fiⱧꜙכ♃⌐ Skyline♪◐ꜙⱷfi♩╩ ⇔√ ⅜ ™≢∆⁹ 

⇔√⅜∫≡⁸ ─♪◐ꜙⱷfi♩ ⌐ Thermo LTQⱷ♁♇♪╩◄◒☻ⱳ⁸│⌐╢∆♩כ╕∏

Thermo LTQ ↑─ ◖fiⱧꜙכ♃ ┼≤♪◐ꜙⱷfi♩╩ ⇔⁸∕─ ─ ╩ ⇔

╕∆⁹ 

¶ [ⱨ□▬ꜟ] ⱷ♬ꜙ⁸≢כ[◄◒☻ⱳכ♩] ╩ ⇔≡ [ⱷ♁♇♪] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ] ♃▬ⱪꜞ☻♩│♦ⱨ◊ꜟ♩≢₈Thermo LTQ₉⌐ ↕╣≡™╢│∏≢∆⁹ 

¶ [◦fi◓ꜟⱷ♁♇♪] ╩ ⇔╕∆⁹ 

¶ [ⱷ♁♇♪♃▬ⱪ] ♪꜡♇ⱪ♄►fiꜞ☻♩≢⁸₈ ₉╩ ⇔╕∆⁹ 

¶ [♥fiⱪ꜠כ♩ⱨ□▬ꜟ] ⱨ▫כꜟ♪─ ─ [ ] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ LTQ─ ─◖fiⱧꜙכ♃ ≢↓╣╩ ∫≡™╢ ⁸◦fi◓ꜟMS1☻◐ꜗfi╩

╗ ─♥fiⱪ꜠כ♩ⱷ♁♇♪⅜ ╕╣≡™╢ⱨ◊ꜟ♄⌐ ⇔╕∆⁹ 

LTQ─ ─◖fiⱧꜙכ♃ ≢│⌂™ ꜟ▪ꜞ♩כꜙ♅─↓⁸ ⌐ ⇔√

₈TargetedMSMS₉ⱨ◊ꜟ♄─ ─₈Low Res₉◘Ⱪⱨ◊ꜟ♄⌐ ⇔╕∆⁹ 

¶ LTQ─ ─◖fiⱧꜙכ♃ ≢↓╣╩ ∫≡™╢ ⁸♥fiⱪ꜠כ♩ⱷ♁♇♪╩

♄Ⱪꜟ◒ꜞ♇◒⇔╕∆⁹ 

LTQ─ ─◖fiⱧꜙכ♃ ≢│⌂™ ≢ꜟ▪ꜞ♩כꜙ♅─↓⁸ ⇔√

₈TargetedMSMS_template.meth₉ⱨ□▬ꜟ╩♄Ⱪꜟ◒ꜞ♇◒⇔⁸ ⇔╕∆⁹ 

[ⱷ♁♇♪╩◄◒☻ⱳכ♩] ⱨ◊כⱶ│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 
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¶ [OK] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [Thermo LTQⱷ♁♇♪╩◄◒☻ⱳכ♩] ⱨ◊כⱶ ≢⁸ⱷ♁♇♪╩ ∆╢ⱨ◊ꜟ♄⌐

⇔╕∆⁹ 

¶ [ⱨ□▬ꜟ ] ⱨ▫⁸₈⌐♪ꜟכTargetedMSMS_BSA_Protea.meth₉≤ ⇔╕∆⁹ 

¶ [ ] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

⌐↓─ ╩ Thermo LTQ ≢ ∫√ ⁸↓─ ⌐╟╡⁸ √⌐ ⇔√

₈TargetedMSMS_BSA_Protea.meth₉ⱨ□▬ꜟ⅜ ↕╣╕∆⁹ ⱨ□▬ꜟ╩♄Ⱪꜟ◒ꜞ♇◒

∆╢≤⁸∕─ ⁸LTQ─ ♁ⱨ♩►▼▪⌐ ─╟℮⌂ ⅜ ↕╣╕∆⁹ 
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╕√│⁸Skyline⌐ ⅜☺כ☿♇ⱷכꜝ◄─ ↕╣╕∆⁹ 

 

[OK] Ⱳ♃fi╩◒ꜞ♇◒⇔≡↓─♅ꜙכ♩ꜞ▪ꜟ ⇔╕∆⅜⁸ ─ │ Thermo LTQ⁸

Bruker TOF⅔╟┘ AB SCIEX TOF─ ◖fiⱧꜙכ♃ ≢╙ ≢⅝⁸ ⌐│ Agilent

⅔╟┘Waters TOF─ ◖fiⱧꜙכ♃≢╙≢⅝╢╟℮⌐⌂╢ ≢∆⁹╕√│⁸ⱨ□▬

ꜟ > ◄◒☻ⱳכ♩ > Agilent TOF⅔╟┘ Thermo Q Exactive ─ Isolation List⅛╠╙ ℮↓≤⅜

≢⅝╕∆⁹ 

↓─╟℮⌐ ─ ⌂™♪◐ꜙⱷfi♩⌐⅔™≡│⁸♪◐ꜙⱷfi♩ ─ ─ⱪꜞ◌כ◘כ─m/z

⌐≈™≡MS1☻◐ꜗfi╩ 1≈⅔╟┘ MS/MS☻◐ꜗfi╩ 10 ∆╢ ⅜№╢─╖≢⇔√─≢⁸
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─╟℮⌂ⱷ♁♇♪│ ≢ ⇔≡ↄ∞↕™⁹↓─ ─√╘ⱪꜞ◌כ◘כm/z ╩ ╗

꜠ⱳכ♩╩ ∆╢⌐│⁸ ─ ╩ ⇔╕∆⁹ 

¶ [ⱨ□▬ꜟ] ⱷ♬ꜙ⁸≢כ[◄◒☻ⱳכ♩] ╩ ⇔≡ [꜠ⱳכ♩] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [꜠ⱳכ♩╩◄◒☻ⱳכ♩] ≢ [ꜞ☻♩╩ ] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [꜠ⱳכ♩╩ ] ≢ [ ] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [꜠ⱳכ♩╩ ] ⱨ◊כⱶ≢ ─ⱨ▫כꜟ♪╩ ⇔╕∆⁹ 

o ProteinName 

o Peptides.Precursors.ModifiedSequence 

o Peptides.Precursors.Charge 

o Peptides.Precursors.Mz 

[꜠ⱳכ♩╩ ] ⱨ◊כⱶ│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 

 

¶ [ⱪ꜠ⱦꜙכ] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [꜠ⱳכ♩╩ⱪ꜠ⱦꜙכ] ⱨ◊כⱶ≢⁸₈PrecursorMz₉ Ⱬ♇♄⁹∆╕⇔◒♇ꜞ◒╩כ 

[꜠ⱳכ♩╩ⱪ꜠ⱦꜙכ] ⱨ◊כⱶ│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 
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↓─ⱨ◊כⱶ⌐│ⱪꜞ◌כ◘כm/z ⅜ ↕╣≡™╕∆─≢⁸ ⱷ♁♇♪◄◒☻ⱳכ

♩╩◘ⱳכ♩⇔≡™⌂™ ≢№∫≡╙⁸↓─♪◐ꜙⱷfi♩─♃כ◕♇♩ MS/MSⱷ♁♇♪─

⌐ │⅛⅛╠⌂™│∏≢∆⁹ ─≤↓╤⁸ ≢ꜟ▪ꜞ♩כꜙ♅─ ♃כ♦╢™≡⇔

─ ─ⱷ♁♇♪│↓─ ≢ ⇔╕⇔√⁹ : SRM─╟℮⌐⁸♃כ◕♇♩ MS/MS ╕√│

PRM ─♃כ♦╢╟⌐ꜟכꜙ☺◔☻⅜ ⌐ ↄ ꜟכꜙ☺◔☻⁸≥╢⌂⌐℮╟╢∆

∆╢√╘─▪ꜟ◗ꜞ☼ⱶ⅜ ⌐ ≤⌂╡╕∆⁹ 

ⱨꜟ☻◐ꜗfi♦כ♃─▬fiⱳכ♩≤  

Thermo LTQ ≢ ⇔√Ɑⱪ♅♪ ≤ 2≈─ ─ꜟ▬□ⱨ─♃כ♦ ╩↓─♪◐ꜙⱷ

fi♩ ⌐▬fiⱳ⁸│⌐╢∆♩כ ─ ╩ ⇔╕∆⁹ 

¶ ⅛╣≡™╢∆═≡─►▬fi♪►ⱨ◊כⱶ⅜ ↄ⌂╡⁸Skyline─ⱷ▬fi►▫fi♪►∞↑

⅜ ╢╕≢⁸Esc◐כ╩ ⇔╕∆⁹ 

¶ [ⱨ□▬ꜟ] ⱷ♬ꜙ⁸≢כ[▬fiⱳכ♩] ╩ ⇔≡ [Ɑⱪ♅♪ ] ╩◒ꜞ♇◒⇔╕∆⁹ 

Skyline⌐ ⅜ⱶכ◊ⱨ♪כ◙▫►⌂℮╟─ ↕╣╕∆⁹ 
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↓─ⱨ◊כⱶ─ ─Ɑ⁸│☺כSkyline♪◐ꜙⱷfi♩─☻Ɑ◒♩ꜟ ꜝ ▬Ⱪꜝꜞ─ ⌐

≢∆⁹↓╣╩ ℮⌐│⁸ ─ ╩ ⇔╕∆⁹ 

¶ [◌♇♩○ⱨ☻◖▪] ⱨ▫₈0.99₉⌐♪ꜟכ≤ ⇔╕∆⁹ 

¶ [♪◐ꜙⱷfi♩ ─Ɑⱪ♅♪─ⱨ▫ꜟ♃] ♅▼♇◒Ⱳ♇◒☻╩○fi⌐⇔≡⁸♪◐ꜙⱷfi♩

─Ɑⱪ♅♪╩ ∆╢☻Ɑ◒♩ꜟ─╖╩ ∆╟℮⌐⇔╕∆⁹ 

¶ [Ɑⱪ♅♪ ╩▬fiⱳכ♩] ⱨ◊כⱶ─ [ⱨ□▬ꜟ╩ ] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ ₈Low Res₉ⱨ◊ꜟ♄─₈search₉◘Ⱪⱨ◊ꜟ♄⌐ ⇔╕∆⁹ 

¶ [ⱨ□▬ꜟ ] ⱨ▫₈⌐♪ꜟכ*.xml₉≤ ⇔╕∆⁹ 

¶ Ctrl◐כ╩ ⇔ →⌂⅜╠⁸↓─ⱨ◊ꜟ♄ ─.perc.xml≢ ╦╢ 2≈─ⱨ□▬ꜟ╩◒ꜞ

♇◒⇔╕∆⁹ 

¶ [ ⱨ□▬ꜟ╩ ] ─ [ ↄ] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

ⱨ◊כⱶ│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 
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¶ [ ┼] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

Skyline⅜⁸♃כ◕♇♩MS/MS─♦כ♃≢ ↕╣√ Sequest/PercolatorⱭⱪ♅♪ ─ ⅛

╠☻Ɑ◒♩ꜟꜝ▬Ⱪꜝꜞ╩ ⇔ ╘⁸↓╣╩ ™⌂⅜╠ ⱨ◊כⱶ╩ ⇔╕∆⁹

Skyline│↓─ ╩ ∆╢≤⁸Ɑⱪ♅♪ ☻Ɑ◒♩ꜟ♁כ☻ⱨ□▬ꜟ╕√│ Skyline♪◐ꜙ

ⱷfi♩⌐ ⅛™⌂⅜ꜟ▬□ⱨ─♃כ♦ ⁸│≢☻כ◔─↓⁹∆╕⇔ ∆╢ Thermo─ Raw

ⱨ□▬ꜟ⅜ 2≈ ≈⅛╡╕∆⁹ ⅜ꜟ▬□ⱨ♃כ♦╢∆ ≈⅛╠⌂⅛∫√ ⁸∕╣╠╩

∆╟℮ ⅜ ╕∆⁹ 

│ⱶכ◊ⱨ♪כ◙▫► ─╟℮⌐ ⅎ⁸◒꜡ⱴ♩◓ꜝⱶ ─√╘⌐ Skyline⅜ ∆╢ⱨ□

▬ꜟ⅜ ↕╣≡™╢│∏≢∆⁹ 
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≢ꜟ▪ꜞ♩כꜙ♅♃ꜟ▫⁸MS1ⱨꜟ☻◐ꜗfiⱨ│⌐♪כ◙▫►─↓ ↕╣≡™╢╟℮⌐⁸∕

─ ─ ⅜ ╕╣╢ ⅜№╡╕∆⁹⇔⅛⇔⁸♪◐ꜙⱷfi♩⌐│⁸∆≢⌐Ɑⱪ♅♪ ⅔╟

┘ⱨꜟ☻◐ꜗfi─ ⅜ ╕╣≡⅔╡⁸♪◐ꜙⱷfi♩⌐ ∆╢╙──ⱨ▫ꜟ♃Ɑⱪ♅♪ ID─

╖╩ ∆╢↓≤ ≢№╢√╘⁸Skyline ≢│◒꜡ⱴ♩◓ꜝⱶ─ ⌐ ╙∆╢↓

≤│№╡╕∑╪⁹⁹ 

ⱶכ◊ⱨ♪כ◙▫► ¶ ─ [ ] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ ⱪꜞⱨ▫♇◒☻╩ ∆╢⅛≥℮⅛ ⌡╢ⱨ◊כⱶ─ ─⁸[ ] Ⱳ♃fi╩◒ꜞ♇

◒⇔╕∆⁹ 

ⱨ□▬ꜟ─▬fiⱳכ♩⅜ ↕╣⁸Skyline►▫fi♪►⅔╟┘ [◒꜡ⱴ♩◓ꜝⱶ─ ╖ ╖ ] ⱨ

─ⱶכ◊ ⌐כⱣ☻♃כ♥☻╢№⌐ ⅜ ↕╣╕∆⁹ 
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╩♃כ♦ ∆╢ 

⅜ⱴ♩◓ꜝⱶ꜡◒♩♇◕כ♃ ↕╣Ⱨכ◒⅜ ↕╣≡™╢ ⌐⁸ ─ ≢ ↕╣√

◒꜡ⱴ♩◓ꜝⱶ╩ ∆╢√╘─ ∆╢↓≤≢⅝╕∆⁹ 

¶ [ ] ⱷ♬ꜙ⁸≢כ[◓ꜝⱨ╩ ] ╩ ⇔≡ [♃▬ꜟ] Ctrl+T ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ] ⱷ♬ꜙ⁸≢כ[∆═≡ ╡ ╗] ╩ ⇔≡ [ⱪꜞ◌כ◘כ] Ctrl+Shift+W ╩◒ꜞ

♇◒⇔╕∆⁹ 

▬fiⱳכ♩⅜ ∆╢≤⁸Skyline►▫fi♪►│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 
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↓─ ≢◒꜡ⱴ♩◓ꜝⱶ╩ ∆╢─│⁸☻Ɑ◒♩ꜟ ID⅜ №╢√╘⁸╛╛ ≢№╢

⅜№╡╕∆⁹↓╣╠⌐│⁸ ™ ꜝ▬fi⁸₈ID₉─ ⅔╟┘ ↕╣√☻Ɑ◒♩ꜟ─

≢─ ⅜ ↑╠╣≡™╕∆⁹ ⇔√◒꜡ⱴ♩◓ꜝⱶⱧ⁸⅜◒כ∕─ ╩ ∆

─ ⱳ▬fi♃ ⅝≢⁸↓╣╠─ ID─ ╪ ⌐ ╣╕∆⁹ 

⇔√Ɑⱪ♅♪─∕╣∙╣─◒꜡ⱴ♩◓ꜝⱶ─Ⱨכ◒ 1.4 x 107 ⅜⁸4:1≢ ⇔√

⌐ ≡™╢≤™℮↓≤⌐ ⅛╣╢⅛╙⇔╣╕∑╪⁹↓╣│⁸♪◐ꜙⱷfi♩ ─∕─ ─ 2≈

─♃fiⱤ◒ ─ ⌐⅔™≡⁸BSAⱭⱪ♅♪╩ ─Ᵽ♇◒◓ꜝ►fi♪≤⇔≡ ⇔√⅛╠≢

∆⁹ 

↓─ⱨꜟ◒꜡ⱴ♩◓ꜝⱶⱦꜙכ⅜ Skyline≢ ↕╣≡™╢ ⁸ ╩ ∫≡◒꜡ⱴ♩◓ꜝⱶ

─ Ⱨכ☼≥┼◒כⱶ▬fi⇔╕∆⁹ 

¶ [ ] ⱷ♬ꜙ⁸≢כ[○כ☼♩כⱶ] ╩ ⇔≡ [ Ⱨכ◒] F11 ╩◒ꜞ♇◒⇔╕∆⁹ 

◒꜡ⱴ♩◓ꜝⱶ◓ꜝⱨ│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 
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≡⇔≥♪♅Ɑⱪ♩♇◕כ♃⁸│≢↓↓ ↕╣√☻Ɑ◒♩ꜟ⅜ ─ꜝ▬fi≤⇔≡ꜝ▬fi⅜

↕╣╕∆⁹╟ↄ ≡╖╢≤⁸20fmol◘fiⱪꜟ─◒꜡ⱴ♩◓ꜝⱶⱧכ◒─ ╪ ⌐ ™ꜝ▬fi

⅜ ╠╣╕∆⁹↓╣│⁸  [ꜝ▬Ⱪꜝꜞ─ ] ⱦꜙכ⌐ ↕╣≡™╢☻Ɑ◒♩ꜟ≢№╡⁸

BiblioSpecꜝ ▬Ⱪꜝꜞ ₈⅜ꜟכ♠ ☻Ɑ◒♩ꜟ₉≤⇔≡ ⇔√╙─≢∆⁹◒꜡ⱴ♩◓ꜝ

ⱶⱪ꜡♇♩ ─ꜝ▬fi╩◒ꜞ♇◒∆╢⅛⁸[ꜝ▬Ⱪꜝꜞ─ ] ⱦꜙכ≢ ─♪꜡♇ⱪ♄►fi

ꜞ☻♩╩◒ꜞ♇◒⇔≡⁸ꜞ☻♩╩ ∆╢↓≤≢⁸∕─ ─☻Ɑ◒♩ꜟ╙ ╢↓≤⅜≢⅝╕∆

Ɑⱪ♅♪ ◄fi☺fi⅜⁸◒꜡ⱴ♩◓ꜝⱶ─Ⱨכ◒⅛╠↓─ ⌐ ∆╢Ɑⱪ♅♪╩ ╗☻

Ɑ◒♩ꜟ≤⇔≡ ⅜ ≢№╢≤™℮↓≤│⁸ ⅝⌐ ∆╢⅛╙⇔╣╕∑╪⁹Ⱨכ◒

─ ─☻Ɑ◒♩ꜟ╩ ≡╖╢≤⁸◦◓♫ꜟⱡ▬☼ ⅜ ⌐ ™≤™℮↓≤⅜ ⅛╡

╕∆⁹ 
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⌐ ⇔≡│⁸3≈─♃fiⱤ◒ ≤ Uniprot─ FASTAⱨ□▬ꜟ╩ ⇔√╙─⌐ ⇔⁸

⇔≡™╕∆⁹ 

¶ [ꜝ▬Ⱪꜝꜞ─ ] ⱦꜙכ─ ─₈X₉╩◒ꜞ♇◒⇔≡⁸ⱦꜙכ╩ ∂╕∆⁹ 

╕√⁸Ɑⱪ♅♪ ID─ ⅜ ∆⅞╢≤◒꜡ⱴ♩◓ꜝⱶ◓ꜝⱨ╩ ⇔≠╠™⅛╙⇔╣╕∑╪─

≢⁸ ╩ ™╕∆⁹ 

¶ ◒꜡ⱴ♩◓ꜝⱶ◓ꜝⱨ╩ ◒ꜞ♇◒⇔⁸[Ɑⱪ♅♪ ] ╩ ⇔≡ [ ] ╩◒ꜞ♇

◒⇔≡ ⇔╕∆ ♅▼♇◒⅜○fi─ ⁹ 

⌐כꜙⱦ [♩♇◕כ♃] ╩♪♅Ɑⱪ♩♇◕כ♃─≡═∆⁸≥╢╖≡⇔ ≢⅝╕∆⁹↓╣≢

MS/MS☻Ɑ◒♩ꜟ⅜ ⇔⁸ ↕⌂☻Ɑ◒♩ꜟ ⅝─▪▬◖fi ⅜ ⌐ ↕╣╕∆⁹ ♪

♇♩ ☻◖▪ ₈dotp₉≤ │⁸0.84≢№╢↓≤⅜ ⅛╡╕∆⁹↓╣⌐╟╡⁸ⱪꜞ◌כ◘

+++₈417.8946כ dotp 0.84 ─⁸ ╖─ⱪ꜡♄◒♩▬○fiⱧכ◒ ≤ꜝ▬Ⱪꜝꜞ☻Ɑ◒

♩ꜟ ─ ▬○fi ≤─ ─ ☻◖▪⅜ │⌐כꜙⱦ [♩♇◕כ♃]⁹∆╕╣↕

⌂ ╡ ⇔ ⁸∆⌂╦∟₈20fmol_ul_tech1₉─♪♇♩ ☻◖▪─╖⅜ ↕╣≡™╕∆⁹♃

Ⱪ♥◐☻♩⅜ כꜙⱦ [♩♇◕כ♃]⁸╡№≢ ─♪꜡♇ⱪꜞ☻♩ ≢ ↕╣≡™╢√╘⁸
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⌂ ╡ ⇔ ≢№╢↓≤⅜ ⅛╡╕∆⁹₈80fmol_ul_tech1₉ ╡ ⇔ ─♪♇♩ ☻

◖▪╩ ╢⌐│⁸∕─◒꜡ⱴ♩◓ꜝⱶ◓ꜝⱨ╩◒ꜞ♇◒∆╢⅛⁸♪꜡♇ⱪꜞ☻♩ ≢

╩ ⇔≡ↄ∞↕™⁹ 

∆═≡─ ╡ ⇔ ⌐≈™≡ ⌐↓─ ╩ ∆╢⌐│⁸ ╩ ™╕∆⁹ 

¶ [ ] ⱷ♬ꜙ⁸≢כ[Ⱨכ◒ ] ╩ ⇔≡ [ ╡ ⇔ ] F7 ╩◒ꜞ♇◒⇔╕

∆⁹ 

¶ [ ] ⱷ♬ꜙ⁸≢כ[♩ꜝfi☺◦ꜛfi] ╩ ⇔≡ [ⱪ꜡♄◒♩] Ctrl+Alt+F10 ╩◒ꜞ♇

◒⇔╕∆⁹ 

[Ⱨכ◒ ] ◓ꜝⱨ│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 

 

∕─╟℮⌐ ⅎ⌂™ │⁸ ─ ╩ ∆╢ ⅜№╡╕∆⁹ 

¶ [Ⱨכ◒ ] ◓ꜝⱨ╩ ◒ꜞ♇◒⇔⁸[ ] ╩ ⇔≡ [⌂⇔] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [Ⱨכ◒ ] ◓ꜝⱨ╩ ◒ꜞ♇◒⇔≡⁸[ꜝ▬Ⱪꜝꜞ╩ ] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [Ⱨכ◒ ] ◓ꜝⱨ╩ ◒ꜞ♇◒⇔≡⁸[♪♇♩ ╩ ] ╩◒ꜞ♇◒⇔╕∆⁹ 

↓╣╠─ ╩ ╩♪♅Ɑⱪ♩♇◕כ♃─≡═∆╢∆ ⇔≡⁸∆═≡⅜ ☻Ɑ◒♩ꜟ⌐

⌐ ⇔≡™╢↓≤⁸⅔╟┘ BSAⱭⱪ♅♪─ ⅜↓╣╠─◘fiⱪꜟ ≢ ⇔≡

™╢↓≤╩ ≢∆⁹BSAⱭⱪ♅♪─ │ 20 fmol◘fiⱪꜟ≢╟╡ ™Ⱨכ◒ ╩ ⇔
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≡⅔╡⁸╕√ │ 80 fmol◘fiⱪꜟ≢╟╡ ↄ⌂∫≡™╕∆⅜⁸↓╣│ ⌐ ─┌╠≈

⅝⌐╟╢╙─≢∆⁹ 5ⱳ▬fi♩⌐⅔↑╢ ⌐≈™≡│⁸ LVNELTEFAKⱭⱪ♅♪─

Ⱨכ◒ ◓ꜝⱨ│ ─╟℮⌐⌂╡╕∆⁹ 

 

⌐⁸ⱥꜙכⱴfi─Ɑⱪ♅♪ DRVYIHPF⌐ ⇔≡╖╕⇔╞℮⁹↓↓≢│⁸◘fiⱪꜟ 80 fmol

⅔╟┘ 20 fmol⌐╟╡ ↕╣╢╟℮⌐ 4:1─ ⅜ ╠╣╢≤ ↕╣╕∆⁹Skyline⅜

⌐ ∫√ ─ ╩ ╢⌐│⁸ ╩ ™╕∆⁹ 

¶ [Ⱨכ◒ ] ◓ꜝⱨ╩ ◒ꜞ♇◒⇔⁸[♩ꜝfi☺◦ꜛfi] ╩ ⇔≡ [∆═≡] ╩◒ꜞ♇◒

⇔╕∆⁹ 

¶ [Ⱨכ◒ ] ◓ꜝⱨ╩ ◒ꜞ♇◒⇔⁸[♩ꜝfi☺◦ꜛfi] ╩ ⇔≡ [◓ꜝⱨ╩ ] ╩◒

ꜞ♇◒⇔╕∆⁹ 

[Ⱨכ◒ ] ◓ꜝⱨ│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 
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80 fmolⱪ꜡♄◒♩▬○fi│ 3 x 106⁸⅔╟┘ 20 fmol ⱪ꜡♄◒♩▬○fi│ 0.7 x 106

≤⌂╡╕∆⁹↓╣│ ↕╣√ 4:1─ ⅛╠⅛↑ ╣≡™╢≤™℮╦↑≢│⌂™─≢∆⅜⁸

MS1☻◐ꜗfi⅛╠ ↕╣√ⱪꜞ◌כ◘כ▬○fi⌐≈™≡│⁸80 fmol │ 6 x 106⅔╟┘

20 fmol │╒╓ 4 x 106⁸╕√│ 3:2─ ≢∆⁹◒꜡ⱴ♩◓ꜝⱶ◓ꜝⱨ⌐ ⇔≡⁸↓─

─ ╩ ⇔≡╖╕∆⁹ 
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20 fmol ╡ ⇔ ─Ⱨכ◒ ╩ⱪ꜡♄◒♩▬○fi◒꜡ⱴ♩◓ꜝⱶ◓ꜝⱨ ─Ⱨכ◒

┼≤ꜞ☿♇♩∆╢ ⁸ ◓ꜝⱨⱭ▬fi─ x- ─ ◒♄꜡⁹ⱪ∆╕⇔◓♇ꜝ♪ה◒♇ꜞ◒╩

♩▬○fi─Ⱨכ◒ │№╕╡ ↕╣╕∑╪⅜⁸ⱪꜞ◌כ◘כ─Ⱨכ◒ │ 0.8 x 106⌐

╕≢ ∟ ╖╕∆⁹╕√│⁸80 fmolⱧכ◒ ─¼⌐⅛⌂╡ ↄ⌂╡╕∆⁹ⱪ꜡♄◒♩▬○fi

◒꜡ⱴ♩◓ꜝⱶ─ⱡ▬☼│⁸MS1⅛╠ ⇔√◒꜡ⱴ♩◓ꜝⱶ≤ ⇔≡⅛⌂╡ ⌂™≤™℮

↓≤│⁸↓↓≢╙ ⌐ ⇔╕∆⁹MS/MS⅛╠─ⱪ꜡♄◒♩▬○fi◒꜡ⱴ♩◓ꜝⱶ│⁸

─MS1⅛╠─ⱪꜞ◌כ◘כ◒꜡ⱴ♩◓ꜝⱶ╟╡╙ ≢∆⁹ 

↓↓≢⁸♪◐ꜙⱷfi♩ ─ ─ 4≈─Ɑⱪ♅♪╩∆═≡ ∆╢≤⁸∆═≡─ 4≈─Ɑⱪ

♅♪─ⱨ◊כⱶ⌐⁸80 fmol◘fiⱪꜟ≤ 20 fmol◘fiⱪꜟ≤─ ─ ≤⇔≡⁸ ⌐⁸

╡ 4:1⅜ ↕╣≡™╢↓≤╙ ≢⅝╕∆⁹ │♃כ♦─↓ ╠⅛☼כꜞ◦ 2ⱳ▬fi♩

╩ ╩☼▬◘│≢ꜟ▪ꜞ♩כꜙ♅─↓⁹∆≢─╙∞╪ ⇔≡⁸2ⱳ▬fi♩─╖≢ ∫≡™╕

∆⁹  

LTQ│⁸MS/MS☻◐ꜗfi 1⅛╠ ↕╣√ⱨꜝ◓ⱷfi♩▬○fi◒꜡ⱴ♩◓ꜝⱶ╩

⇔√ ╩ ℮⌐№√╡⁸ ⌂ ─⧵┘╟⅔♃כ♦─↓⁸⅜≥↓╢№≢ ─ ≢

↕╣≡™╕∆⁹ 
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╕√ ╩ ∫≡⁸ ╡ ⇔ ─ ─ ▬○fi ⅜ ≢∆⁹ 

¶ [Ⱨכ◒ ] ◓ꜝⱨ╩ ◒ꜞ♇◒⇔⁸[♩ꜝfi☺◦ꜛfi] ╩ ⇔≡ [ⱪ꜡♄◒♩] ╩◒ꜞ

♇◒⇔╕∆⁹ 

¶ [Ⱨכ◒ ] ◓ꜝⱨ╩ ◒ꜞ♇◒⇔⁸[ ] ╩ ⇔≡ [ ] ╩◒ꜞ♇◒⇔╕∆⁹ 

♩ⱷfiꜙ◐♪⁸│≢♪כ⸗─↓ ─∆═≡─Ɑⱪ♅♪╩╙℮ ⇔≡⁸ ▬○fi─

⅜ ╡ ⇔ ≢ ⌐ ≡™╢↓≤⁸⅔╟┘ꜝ▬Ⱪꜝꜞ☻Ɑ◒♩ꜟ ⌐

⌐ ≡™╢↓≤╩ ≢∆⁹ 

R.IKNLQSLDPSH.- [80, 90]    K.HLVDEPQNLIK.Q [401, 411] 

  

☻Ɑ◒♩ꜟ≢ ∆╢ 

⌐ꜟ▪ꜞ♩כꜙ♅─↓ ╕╣≡™╢∕─ ⁸BSA│♩♇☿♃כ♦─ ≢ ↕╣ Agilent 

6500 Series Q-TOF≢ ↕╣√ ►♄≢ꜟ▪ꜞ♩כꜙ♅─↓╩♃כ♦─↓⁹∆≢☼כꜞ◦

fi꜡כ♪≢⅝╢ ↕™◘▬☼⌐ ╘╢√╘⁸ ☻◐ꜗfi ─∆═≡─Ⱨכ◒╩☿fi♩꜡

▬♪ ⇔╕⇔√⁹⇔⅛⇔⌂⅜╠⁸Skylineⱨꜟ☻◐ꜗfiⱨ▫ꜟ♃│⁸ⱪ꜡ⱨ□▬ꜟ☻◐ꜗfi≢╙

∂╟℮⌐ ⌐ ⇔╕∆⁹ 

↓─ Q-TOF♦כ♃≢ ╩ ∆╢⌐│⁸ ╩ ∫≡™╢ⱨ□▬ꜟ╩ ⇔≡⁸ ╖─

─♄ꜟ◊ⱨ◊ꜟ♄─₈TOF₉◘Ⱪⱨꜟ▪ꜞ♩כꜙ♅ ─₈BSA_Agilent.sky₉ⱨ□▬ꜟ╩ ⅝╕∆⁹ 
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♩♇◕כ♃ MS/MS ─ Skyline ♪◐ꜙⱷfi♩╩ ∆╢ 

╡ ⇔⌐⌂╡╕∆⅜⁸↓╣│₈TOF₉ⱨ◊ꜟ♄ ─ ╡╟⌐ꜟ▬□ⱨ♃כ♦ ↕╣√

─ Skyline♪◐ꜙⱷfi♩≢∆⁹⇔⅛⇔ ⁸∕─ ≢│ SRM♦כ♃─▬fiⱳכ♩─╖⅜

↕╣≡™╢ ≢∆⁹↓─ ⌐ꜟ▪ꜞ♩כꜙ♅─↓⁸≢ ╕╣≡™╢ⱨꜟ☻◐ꜗfi♦כ♃

ⱨ□▬ꜟ╩▬fiⱳ⁸≥╢∆≥℮╟⇔♩כ ⅜☺כ☿♇ⱷכꜝ◄─ ↕╣╕∆⁹ 

 

⌐↓╣╩ ℮ ⁸ ⌐ ∆ ctrl+Z ╩ ⇔≡♪◐ꜙⱷfi♩╩ ─ ⌐ ⇔╕∆⁹ 

╩ ∫≡⁸♪◐ꜙⱷfi♩ ╩ ⌐ꜟ▬□ⱨ♃כ♦ꜟ▪ꜞ♩כꜙ♅⁸⇔ ╡ ╕╣√♃

MS/MS♩♇◕כ ≤ ╩ √∑╢↓≤⅜ ≢∆⁹ 

¶ [ ] ⱷ♬ꜙכ≢ [♩ꜝfi☺◦ꜛfi ] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ⱨꜟ☻◐ꜗfi] ♃Ⱪ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ MS1ⱨ▫ꜟ♃≢⁸ 

o [ ╕╣╢ Ⱨכ◒] ♪꜡♇ⱪꜞ☻♩⅛╠₈ ₉╩ ⇔╕∆⁹ 

o [Ⱨכ◒] ⱨ▫₈3₉⌐♪ꜟכ≤ ⇔╕∆⁹ 

o [ⱪ╡◌כ◘כ▬○fi ♃▬ⱪ] ♪꜡♇ⱪꜞ☻♩⅛╠⁸₈TOF₉╩ ⇔╕

∆⁹ 

¶ MS/MSⱨ▫ꜟ♃≢⁸ 

o [ ⱷ♁♇♪]♪꜡♇ⱪꜞ☻♩⅛╠₈♃₉♩♇◕כ╩ ⇔╕∆⁹ 

o [ ╕╣╢ Ⱨכ◒] 

o [ⱪ꜡♄◒♩ ] ♪꜡♇ⱪꜞ☻♩⅛╠⁸₈TOF₉╩ ⇔╕∆⁹ 

[ⱨꜟ☻◐ꜗfi♃Ⱪ] ♃Ⱪ│ ─╟℮⌐⌂∫≡™╕∆⁹ 
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♪♅Ɑⱪ⅝═∆♩כfiⱳ▬⁸│⌐♩♇☿♃כ♦─↓ ♩כfiⱳ▬♃כ♦⁹╪∑╕╡№│

⌐Ɑⱪ♅♪⅜ ∆╢ ╩ ∆╢ ╙№╡╕∑╪⁹ ╩↓─╕╕⌐⇔≡⅔ↄ≤⁸

Skyline│ ◓ꜝ☺◄fi♩◒꜡ⱴ♩◓ꜝⱶ╩ ⇔╕∆⁹⌂−⌂╠⁸MS/MS ID─ ⅜ ↑≡™

╢⅛╠≢∆⁹ ╩ ℮↓≤╙≢⅝╕∆⁹ 

¶ [ ─ⱨ▫ꜟ♃] ─ [∆═≡─ ∆╢☻◐ꜗfi╩ ╘╢] ○ⱪ◦ꜛfi╩◒ꜞ♇◒⇔

╕∆⁹ 

╕√⁸Skyline⌐↓─○ⱪ◦ꜛfi⅜ ≢ ↕╣⁸ⱴ►☻◌כ♁ꜟ╩ ™♥◐☻♩─ ⌐ⱱⱣꜞ

fi◓↕∑╢≤⁸ⱥfi♩₈ ◓ꜝ☺◄fi♩◒꜡ⱴ♩◓ꜝⱶ│▬fiⱳכ♩⌐│ ⅜⅛⅛╡⁸♦▫

Default 
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☻◒ ╩ ∆╢℮ⅎ⁸Ⱨכ◒─ ⅜ ⌐≢⅝⌂™ ⅜№╡╕∆⁹₉⅜ ╣╕∆⁹

⇔⅛⇔⁸ ⌐ │⌂™ ≢∆─≢⁸↓─ ╩ ─ⱨ□▬ꜟ⌐ ⇔≡─╖ ⇔╕∆⁹ 

│⌐♩♇☿♃כ♦─↓√╕ MS1☻◐ꜗfi╙ ╕╣≡™╕∆⅜⁸↓↓≢╙ⱪꜞ◌כ◘כ♩ꜝfi☺

◦ꜛfi⅜♪◐ꜙⱷfi♩ ⌐ ╕╣≡™╕∆⁹ⱪꜞ◌כ◘כ♩ꜝfi☺◦ꜛfi╩ ∆╢⌐│⁸ 

¶ [ⱨ▫ꜟ♃] ♃Ⱪ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ ⱨ▫כꜟ♪ [▬○fi─ ] ≢⁸◌fiⱴ╩ 1≈ ⇔≡∕─ ⌐ⱪꜞ◌₈─כ◘כp₉╩

♃▬ⱪ⇔╕∆⁹ 

[ⱨ▫ꜟ♃] ♃Ⱪ│ ─╟℮⌐⌂∫≡™╕∆⁹ 
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¶ [OK] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

Ɑⱪ♅♪ⱪꜞ◌כ◘כ▪▬♥ⱶ⌐ⱪꜞ◌כ◘כ♩ꜝfi☺◦ꜛfi⅜ ╕╣≡™╢╟℮ ↕∑

╢⌐│⁸ ╩ ™╕∆⁹ 

¶ [ ] ⱷ♬ꜙכ≢ [∆═≡ ] ╩ ⇔≡⁸[ⱪꜞ◌כ◘כ] Ctrl+W ╩◒ꜞ♇◒⇔╕

∆⁹ 

↓─ ⁸∆═≡─Ɑⱪ♅♪⌐ 3≈─ⱪꜞ◌כ◘כ♩ꜝfi☺◦ꜛfi M⁸M+1⁸⅔╟┘M+2

⅜ ╕╣≡™╢─⅜ ╠╣╕∆⁹↓╣│⁸ MS1☻◐ꜗfi≢─╖ ≢∆⁹↓╣│

─╟℮⌐ ⅎ╢│∏≢∆⁹ 

 

♩ꜝfi☺◦ꜛfi⅜ ⌐ ↕╣╕∆⁹⌂−⌂╠≥─Ɑⱪ♅♪╙ ≢ ↕╣≡⅔╠∏⁸

  ⁹∆≢╠⅛╢™≡∫⌂⌐╕╕─♪כ⸗

╕√⁸Skyline⅜ Orthigonalꜝfi◐fi◓╩ ⇔≡⁸ⱪꜞ◌כ◘כ Ⱨכ◒ iꜝfi◒ ⅔╟

┘ⱪ꜡♄◒♩▬○fiⱧכ◒ ꜝfi◒ ╩ꜝfi◒ ↑⇔≡™╢─⅜ ╠╣╕∆⁹ⱪꜞ◌כ◘כ

Ⱨ⁸│◒כ ⌐ ™ꜝfi◒ ↑↕╣╕∆⁹ ⱪ꜡♄◒♩▬○fiⱧ⁸│◒כ

∆╢ꜝ▬Ⱪꜝꜞ☻Ɑ◒♩ꜟ⌐⅔↑╢ ⌐╟╡ ⌐ꜝfi◒ ↑↕╣╕∆⁹ 

ⱨꜟ☻◐ꜗfi♦כ♃─▬fiⱳכ♩≤  

─≢☼כꜞ◦ ─ ╩♪◐ꜙⱷfi♩⌐▬fiⱳ⁸│⌐╢∆♩כ ─ ╩ ⇔

╕∆⁹ 

¶ [ⱨ□▬ꜟ] ⱷ♬ꜙ⁸≢כ[▬fiⱳכ♩] ╩ ⇔≡ [ ] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ╩▬fiⱳכ♩] ─ [OK] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ ₈6-BSA-500fmol.d₉ⱨ□▬ꜟ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ⱨ□▬ꜟ╩▬fiⱳכ♩] ─ [ ↄ] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

⅜ⱴ♩◓ꜝⱶ꜡◒♩♇◕כ♃ ↕╣Ⱨכ◒⅜ ↕╣≡™╢ ⌐⁸ ╩ ∫≡ ↕╣√

◒꜡ⱴ♩◓ꜝⱶ╩ ∆╢ ╩ ⅎ╢↓≤⅜≢⅝╕∆⁹ 
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כꜙⱦ [♩♇◕כ♃] ¶ ─ ─Ɑⱪ♅♪ K.LVNELTEFAK.T [65, 74]╩ ⇔╕∆⁹ 

¶ [ ] ⱷ♬ꜙ⁸≢כ[∆═≡ ╡ ╗] ╩ ⇔≡ [ⱪꜞ◌כ◘כ] Ctrl+Shift+W ╩◒ꜞ

♇◒⇔╕∆⁹ 

▬fiⱳכ♩⅜ ∆╢≤⁸Skyline►▫fi♪►│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 

 

╕∏⁸◒꜡ⱴ♩◓ꜝⱶ◓ꜝⱨ ─◒꜡ⱴ♩◓ꜝⱶ⅜ 30 ╩ ∫≡™╢─⌐⅔ ≠⅝⌐

⌂╢≤ ™╕∆⁹ 

ⱶ▬fi∆╢≤⁸כ☼⌐כꜙⱦ [♩♇◕כ♃] √⌐ 2≈─ Orthogonal♪♇♩ ≢№╢⁸idotp⅔

╟┘ dotp⅜⁸ⱪꜞ◌כ◘כ ⅔╟┘ⱪ꜡♄◒♩▬○fi ⌐ ↕╣≡™╢─⅜ ╠

╣╕∆⁹↓─ ™ ≥◒כⱴ♩◓ꜝⱶⱧ꜡◒⁸│≡™≈⌐♃כ♦─ ≤─

─ ⌐ ⌂ ⅜⁸↓╣╠─ ⌐╟╡ ↕╣≡™╕∆⁹ 
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∕─ ─ 5≈─ ⱳ▬fi♩─ ◓ꜝ☺◄fi♩◒꜡ⱴ♩◓ꜝⱶ─▬fiⱳכ♩╩ ∆╢⌐│⁸

╩ ™╕∆⁹ 

¶ [ ] ⱷ♬ꜙכ≢ [Ɑⱪ♅♪ ] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ] ♃Ⱪ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ↕╣√ ⅜№╣┌ ∆╢] ♅▼♇◒Ⱳ♇◒☻╩○fi⌐⇔╕∆⁹ 

¶ [ ] ⱨ▫₈2₉⌐♪ꜟכ╩ ⇔╕∆⁹ 

[Ɑⱪ♅♪ ] ⱨ◊כⱶ│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 
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¶ [OK] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ] ⱷ♬ꜙכ≢ [♩ꜝfi☺◦ꜛfi ] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ⱨꜟ☻◐ꜗfi] ♃Ⱪ≢⁸[ ─ⱨ▫ꜟ♃] Ⱳ♇◒☻≢⁸[ RT─ 5 ─☻◐

ꜗfi─╖╩ ] ○ⱪ◦ꜛfi╩ ⇔╕∆⁹ 

¶ ╩₈5₉ ⅛╠₈1₉ ⌐ ⇔╕∆⁹ 

[♩ꜝfi☺◦ꜛfi ] ─ │ ─╟℮⌐⌂╡╕∆⁹ 
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╠⅛♩♇☿♃כ♦─↓ ╡─ ⁸│⌐╢∆♩כⱨ□▬ꜟ╩▬fiⱳ♃כ♦ ─ ╩ ⇔╕

∆⁹ 

¶ [ⱨ□▬ꜟ] ⱷ♬ꜙ⁸≢כ[▬fiⱳכ♩] ╩ ⇔≡ [ ] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ RT⌐ ™╢ ╡ ⇔ ╩ ] ≢₈6-BSA-500fmol₉⌐♅▼♇◒╩ ╣⁸[OK] Ⱳ

♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ╩▬fiⱳכ♩] ─ [OK] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ ₈1-BSA-50amol.d₉ⱨ□▬ꜟ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ Shift◐כ╩ ⇔ →⌂⅜╠⁸₈5-BSA-100fmol.d₉ⱨ□▬ꜟ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ⱨ□▬ꜟ╩▬fiⱳכ♩] ─ [ ↄ] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 
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♩כfiⱳ▬│√╕⁸╠√╣↕♩כfiⱳ▬⅜♃כ♦ ⌐⁸ ╩ ∫≡◒꜡ⱴ♩◓ꜝⱶ◓ꜝⱨ╩

⇔╕∆⁹ 

¶ [ Ⱨכ◒ ] ⱦꜙכ─ ─₈X₉╩◒ꜞ♇◒⇔≡⁸ⱦꜙכ╩ ∂╕∆⁹ 

¶ [ ] ⱷ♬ꜙ⁸≢כ[ ╩ ] Ctrl+R ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ ₈6-BSA-500fmol₉⅜ꜞ☻♩─ ⌐⌂╢╕≢⁸[ ┼] Ⱳ♃fi╩ 5 ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ╩ ] ─ [OK] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [ ] ⱷ♬ꜙ⁸≢כ[◓ꜝⱨ╩ ] ╩ ⱪכꜟ◓] ≡⇔ ] ╩◒ꜞ♇◒⇔╕∆⁹ 

¶ [Ɑ▬fi─◓ꜟכⱪ ] ⱨ▫⁸₈6₉⌐♪ꜟכ≤ ⇔╕∆⁹ 

¶ [ ═ ] ♪꜡♇ⱪ♄►fiꜞ☻♩≢⁸₈♪◐ꜙⱷfi♩₉╩ ⇔╕∆⁹ 

─ⱪ⌐╕≤╘√◓ꜝⱨכꜟ◓] ¶ ] ─ [OK] Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

◒꜡ⱴ♩◓ꜝⱶ◓ꜝⱨ│ ─╟℮⌐ ⅎ╢│∏≢∆⁹ 
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⇔ↄ▬fiⱳכ♩⇔√◒꜡ⱴ♩◓ꜝⱶ─ ↕│╦∏⅛ 2 ≢∆⅜⁸6-BSA-500fmol◒꜡ⱴ♩◓ꜝ

ⱶ─ ↕│ 30 ─╕╕≢№╢─⅜ ⅛╡╕∆⁹∆═≡◓ꜝⱨ ≢ ⇔√Ⱨכ☼⌐◒כⱶ▬fi

∆╢⌐│⁸ ╩ ™╕∆⁹ 

¶ [ ] ⱷ♬ꜙ⁸≢כ[ ╩ [ⱶכ☼ ⇔≡ [ Ⱨכ◒] F11 ╩◒ꜞ♇◒⇔╕∆⁹ 

↓╣⌐╟╡⁸◒꜡ⱴ♩◓ꜝⱶ│ ─╟℮⌐⌂╡╕∆⁹ 


