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Fig. 1 Workflow for phosphoproteomics
1 BEBUEBRAFHRITE

1 BHERUKEMNESR

TR TR A0 A JOA B 1) = B AR R AR A0 i T 5 AR
iKY, BRSO A PSR, JERERA I IRB =
T RAR = B8 S5 5, 5 I B R 1k Ik B i A
g0 BR] B RR AL AR BRI, E R R AT E
. AL, XM IUNE . B A, B
Fe FEAR I MR T . FR R UTR P i F 7 k.

11 BEEFENE

BRI IR B & R TT 1k, B SEIR AR T i
ZAWER AP, BEIREL A 5 & R SR AN 1) 7 S A2 IR
TR 5, Horh LR Bz P o A <6 R B T
% A8 3% (immobilized metal affinity chromatograph,
IMAC) Fil 4 J& 46 5 Al €41 (metal oxide affinity
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720 4, MHASESEREHEE T, W Fe*. Ga,
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RN FY (motif) &5 7 1, & F A W A A
mEER R, EWERES, MARITELERE
S, OGS GRS B B,

FPEILYTETT%, REIIH T LR AR B
WHIERITE, 4a TR TSm0 EETEANET
PUAR ) B T E T A B0, 1275 kR0 ke 7
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Table 1 Comparison of different quantitative strategies
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A brE B R LAWK T 20 FH 2 BTk,
B35 AR R 40 8 97 B AR € [F) AL 3 AR 1L (stable
isotope labeling with amino acids in cell culture,
SILAC)J7 ik, F T A% At g & i Rz i ifidnic
(amine-modifying tags for relative and absolute
quantification, TRAQ) /7 ¥£ L K — H JE bR id
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VAT AT T I EL AR AR ).
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Ak A I 2 A2 B SR B B9 20 B, Skyline ™A
MaxQuant!®155 £ 28 K Ji& H LE B0 24 1 BE IR Ak 7€

J7i%. Ak MaxQuant # H match between runs [f]
JEL gt SR R B IR A A ) s LR B A R, R
IRIX— I EA AT RE T N 2 AN E
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FE— R %5 HH RENS T SE ) S e T P 12
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W R EEREE SR, F-KR
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B AR AL R B B R SE BT D, Gl R A
FRRBOR VPR, XA AL & — MBI AL R IR BEA
A B ) RACR

H A28 K 22 3007 mUE SR 80 SV BTk F )
M T2 B3 PRI, — i i B P Al A 5 1
U E 3 45 8 A7 s IO BE 2, R FH X M SR I 1Y) B 9%
A-Scorel™, PTM Score (MaxQuant / Andromeda) ),
the PLS (phosphorylation
SLoMo [,

localization
Phosphinator ™ 5

score) in

Inspect 7,

Table 2 Quality control strategies of modification sites
F2 IR SEMRSENHERTE

TS

s SN H it 45
VSR 153544 UEEHEHY o i th gt g 2
He T WA VU BC A 22 A-Score 43 100Th $EHL n M o AT A AL R
PTM Score N
TG H T HE = £} 100Th $2HL n MU i FIA B R 4T 43
(MaxQuant /Andromeda)
FETHERGI STy Mascot Delta Score 4 100Th $2HL n M4 % B FEFT 3
the SLIP i
TR EHT 5 co o 20 4 B B 2 45 (LA RS T 20
Protein Prospector
the variable modification
TR oy localization (VML) score in 25 AME W bb f e U b 25 8 BE N AT 5

Spectrum Mill




* 1254 - MU FEESE YRR

Prog. Biochem. Biophys. 2018; 45 (12)

PhosphoRS™4% ;7 — Pl S HE 52 v 5L B AME A L 5
2R T ey AT 20 248, SR X Fh S0 () B 5
Mascot Delta Score ™. the SLIP score in Protein
Prospector " 5 the VML (variable modification
localization) score in Spectrum Mill [Agilent].

A-Score 5 PTM Score = %2 3 T 6 {H UL B Mk
R R, KPP EERRZ O Z ATE T e e A fr
VRS BIPIAN AL s 2 TB E , SRJE 20 Al v SRR A E
A R B T DL RC 2 B 1IN 8, THE R I
I3 A ) p ABRAL S EFT 0, B s THE MBI AL
RUFT 3 22 8 I\ T P K B A A AT A

Jy— Mk TR G AT 4 2 AE B KRS
Mascot Delta Score, 115 4 & & 1] Mascot ion
scores 5 X & ) Mascot ion scores M % {H .
Bernhard Kuster %5 {) B 70 L {F & 7~ MD-score H]J
UM S5 RS A-score RBL. ARATTVEAL FOAL A5
VR T N A B 180 25 A7 ri T 01 B 16l R AH JI B
A, MD-score 1E P& 28 R A L IR 5E o7 455 il v AE 1
AR T A-score. H Bl Mascot2.4 iz A DL b )48 B
SRR L E RS AL S BT 47, {E MD-score it
R TRE AN I TAER,  Hovh 5 s B sk
H, 1M A-score f&3& T Sequest 18 J 25 R 11 H ).
[R] I 2R 44 26 3K 48 B Mascot, ] DL E $21% H
MD-score ] 47 .

HASFFEZ R A&, A-Score fll MD-score # R 45
HFT o B AL L, T 2E T 43 IR s B A s, T
PTM Score (MaxQuant / Andromeda) Ml X} & — A4~
FERZE T ME R #7 43 . The SLIP score in Protein
Prospector 5 the VML score N %5 H T 774 BRE 1 BT
FEEDA=ViEd

4 BES5ie
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WRIEHAHRSRE, LREETHRERESH
SN w2 AR AT VRO FR R 4 R A R AR
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WU iz R F R JE 2 1. LI BRI AL 2
FRARITL, E e BRI IR BLAT = &, MRm it
AT BRI B 7 T, f B AR R S R MR A
AT EME B, e R I R R A S R A
Wik fe, 2] N TR 2940 miiik
AN RS I S R N B3, mT DA B R AL R
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LLEIR - TRR RN R B AL AW T )

2B AE T, XIS O- BRI B, A
R R BIR = MBI E . BhA, B
N- R AL B (R R K &R A1 4L &R )AL S-
RS CEEER)Y. Potel 252018 4EL1k T
HAMRMRIAS 75, FIFH Fe'-IMAC H: & Sk
BEkm, 75K AT i % 2 240 B HE R
BRI ER R, B R A4 R 1 i R A % < % H
B, AHR AR IUX SRR ok ) R (A5 1 L =
TR AL THREDY, DR ek 1% R A 2 SR 11 Tl
BB 75 1 B AR R A BN Rl
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AR IR S AR EE e e e ', # R IX L
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Phosphoproteomics Based on Mass Spectrometry (MS):
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Abstract Protein phosphorylation is one of post-translational modifications (PTM), which plays a role in
regulation of development, signal transduction, and processes of diseases. Because of high sensitivity, considerable
throughput, and residue resolution, mass spectrometry (MS) has been the most popular tool for phosphorylation
modification analysis. Common MS-centric phosphoproteomics workflow includes phosphorylation modified
peptides sampling, LC-MS/MS detection, phosphorylation sites assignment and quantification. We summarized
and discussed these workflow parts in this review.

Key words phosphoproteomics, methodology, LC-MS/MS, confident phosphosite assignment
DOI: 10.16476/j.pibb.2018.0292

* This work was supported by grants from National Key R&D Program of China (2017YFA0505102) and The National Natural Science Foundation of
China (31770886, 31770892, 31700682).

**Corresponding author.

Tel: 86-21-31240741, E-mail: chend@fudan.edu.cn

Received: November 11,2018  Accepted: December 11, 2018


mailto:E-mail:chend@fudan.edu.cn

