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�¾ ︢ ḙḧớ εMS2 �Æ ⅎ �Æ ︢ζ

@ ‍ ḧ ︢ Ӣ ӈ♇ ḧ ...

�¾ḧ ︢ ḙεLFQ TMT/iTRAQ SWATH ...ζ

@ᴧאṮầ ︢ ҊӐּז PTM ...

�¾ ᵇ ︢ ḙεMRMHR/PRMζ

@ ᶟ￼WB



טּ (Discovery proteomics )

︢ ḙχҡḧớֹḧ

• ḧớχ ︢ ḧ ᶶᵀӌ ḧ ԓ ︢ ἄ PTM...

• ḧ χ⅝ јᵃꜛỗї ︢↨Ẉ￼ᴪק ҊӐ ḙ

--- ‰ ḧ χLFQ/SWATH
---‰ ḧ χSILAC/ᴥ ᶢק/TMT/iTRAQ...
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模拟酶切 ……
NQWFFSK
……

模拟碎裂

b1 N——QWFFSK    y1

b2 NQ——WFFSK    y2

b3 NQW——FFSK    y3

b4 NQWF——FSK    y4

b5 NQWFF——SK    y5

b6 NQWFFS——K    y6

推
测
图
谱

比对匹配

Protein
database

数据库检索比对

蛋白鉴定

肽段鉴定

相对定量



�¾ѣ ḧ ẻẪ

�z Ḿḧ ỳΆẪת : ︢￼ Ḿᵍ ιẂᶈѪẐ₅╜

ѧε⅝ḅχng/mL ζ

�z Ḿḧ : ῭῏ ἄ ︢ᶈјᵃ‍ҭї￼ Ḿᵍ ⅝

ιẂᶈᶢ ε⅝ḅχ ⱶֽ☼/ḾⱢζ

�¾ ︢ ḙḧ Ἡ 

�z ‰ ḧ

�z ‰ ḧ εSILAC/ᴥ ᶢק/TMT/iTRAQζ
�z SWATH
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VS

ἰớ/תᶴ /פֿכֿ

ῊῼI
VS
ῊῼII

Silence/inhibition/over-expression
ᶴׁת VS ʃ ᵅת

Ḧ יִ Ḙ

Ṯầ ︢

Candidate proteins

(qPCR/WB/ELISA/PRM)

ו (silence/mutation/inhibition)

֫Ḓ ֺ

ⱳ◓Ӡ Ḙ

GO├ ├

PPI/

ⱶוּ ᵙ ￼
ᴪקᵙ ễ

Top changed/prediction /references

ᾭὯ ή



Label-free quantification
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• јᵃ‾ᵝᴅ꜠ᶴת ָ֫₅╜

• ᶴתℓ ᶺιẬԄ￼Ṯầ ᶽι

ẽᵠḧ ֝ ớ

• Ḿҩᵸ￼ꜛỗᵙ ḧớ ∂

• ᴅ ј ‰



Label-free quantification example: Murine Liver

• ֫ ҋ ᶚ￼

HC/KC/LSEC/CHC/HSC

• ‰ ḧ │

MaxLFQ

• ֫‘

Perseus, R

Cell Metabolism: 20, 1076ï1087, 2014
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(Targeted proteomics)

�¾ᴦ♪ יִ Ḙ
discovery-based investigation
‾ᵝ �Æ ᾭὯ �Æ /ᴧא

�¾ ᵆ יִ Ḙ
hypothesis-driven investigation
Ӭ �Æ ᾭὯ �Æ

MS strategy:  Targeted VS. Large-scale



MRM & PRM

MRM/SRM

MRM HR

PRM



�z Authors who submit paperscontainingquantitativeprotein data
generatedvia MS are frequently askedby reviewersto validate
someof thevalueswith Westernblotting.

�z Unfortunately, the quality of quantitative data obtained via
Westernblotting is notcomparableto thatobtainedwith SRM.

�z We posit that the requestto validate quantitativeMS data by
Westernblotting is no longerjustified.

�z In fact, it maybetime toñturnthetablesòandrequestthatWestern
blotting resultsbevalidatedby MS.



PRM
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ᴅӈὭ χ1 mol = 103 mmol = 106 ɛmol = 109 nmol = 1012 pmol = 1015 fmol = 1018 amol



PRM

�¾ ᵇ ︢ ḙἩ χñ ᶟWestern Blotò

�¾ ︢/ ⅎ￼ Ḿ/ Ḿḧ χ

�z ḧ ︢ ḙᾭὯ

�z ӮWBι≡ῶἰӌ￼εe.g. ︢ ḧק ζ

�z ו ѧ╧ᴣֹ ︢ ḧ ￼

�¾PRM├Ỵ҆ χ

�z ῎ ḫ ￼ι ḧ ‰ ︢/ ⅎ
�z ḧԓᴠ ︢ιּ҈זḧ ặ ק

�z ‰֝ ⅎᴵҨḫא Ḿḧ



• DDA (Shotgun, IDA, topN)
• SWATH/DIA
• Targeted method (MRM, SRM; PRM, MRMHR)
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�¾ḧớ ︢ ḙ

�¾ḧ ︢ ḙ

�¾ ᵇ ︢ ḙ
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ThermoԆᴺַײQ Exactive HF-X

�z ׁῳ Ṋ￼ ҩѳ ιԏ
ᶵ ♄ᾧẙ ֫ ꞌ ₅╜
ẙ Ἔὼ ẙ

�z ᴵҨ◑ ︢ ḙ ᶟ֡Ѷ
Ἅῶ￼ ᴣẔּז ∂

ThermoԆᴺַײLTQ Orbitrap Elite

�z Orbitrap ֯ѧῳ Ԑ￼ ₲
ҩιԏᶵ‖Ặ￼ ḧớ

ớזּ ֝ẙ

�z ᴵҨ◑ ︢ ḙ ᶟ
ᶽ ֫￼ ᴣẔּז ∂

ѩּאι




