EHRASIREB LI ERP)

ﬁ

Pree
KEGNPOCERREBFFES

2020.6.12



2004-2006 Hi+
BUKEE
BB REEA

2011-2013
RPN
i ST 5L B

2019-&%
IKAE BT 43 B A 0
EARASPSE

2000-2004 A&F}
UK
E g Sk

2006-2010 f& 1+
B K2
IR BIR R A

2013-2018
B BAM T
EYRET S HTTA

F15: EREBANFEEEFEE
AltEETEeIFmRMESE
RiXThiETERRENES



> ERRAFEFTHS

> BRREFHATRE
EEu!E

Eiﬁﬁu!ﬁﬂ#

fit

> $ERERREF

FRiZsmtsiAwWB: MRMHPR/PRM




&RA i£ VS ERREFHIE

HEANERHRR

AR, BEE

=]

l

RS KR

R BN PERE

=]

Fa:pf S




X = Dy

VSN 5 :
¢ ST v o >
. - .:a‘»o ;
P \.c\ >
T O R e
Y 4 w 3.2V ‘..\.'.
2P B WVES
2 b M T
168 .
. »
Sy
LT :

SILAC(2002)

b Shdebunes

g Vi—_— s
.
- o

e 4R (1994)

2(1999)

X = e, :
. Qe |

e et D WC AT
‘ pere SO MCAT X

o
o

gy i
- > :

- ) -y

RSN LRI TR

Mg MRRitey

iTRAQ

(2004)

2000

2010

HEE B S AR
1%““'7@(2002)

ARIICL X

umm pﬂum

A doath

}\ﬁﬁaﬁﬂ
(2014)

SWATH(2012)




&
i

LIEE

\}x

LC-MS/MS3RE

==
j
Intensity

&

Time
——— ? | —
‘ Digestion : \ : peptide separation
L (HPLC)
proteins peptides

ffagmentatio,r\ full scan

& 2
w w
' . S s
identified < ldent!ﬁed < = &
proteins protein peptides didibass 'g .g
assignment search ‘ | ® | |I
(df - & ll |-
miz

miz

“Bottom-up” proteomics or “Shotgun” proteomics
PP g p



-
///

AU o

Q Exacrive



o
e
N
]
B

5 (MS2 > fREx > &
E. BHFRIXIE, BIMIREE

J2H. PTM ...

Al

QEES (LFQ. TMT/ITRAQ. SWATH ...)
Z5EH. tHE(F




E L& 9 BT£A 5t (Discovery proteomics )

nal

Al

1A= NEEEIEE
T EAFRLSE. E5EE. MINEAREAER. PTM..

= =

¢« = IWRARNS FEREKFENZN., BIFAEZE
- IFfRICEE: LFQ/SWATH
—- FRCEE: SILACEEMN/TMT/TRAQ...




248 1553 map joay
1

145
292
405
a34
GE3
fra
a07
1020

408, T2E4

28 1T 518, 2914
I

407, 2807
o3 zzr1
|. R i il Ll.-lll |

Z7T. 1513

.
E38. 30a0

'ESD. 450

649 3882

T13. 3551

300

500

S GFLEEDELK
SG FLEEDELK
SGF LEEDELK
SGFL EEDELK
SGFLE EDELK
SGFLEE DELK
SGFLEED ELK
SGFLEEDE LK
SGFLEEDEL e



UL

200 400 600 8001000 1200
mfz

_BEERRLR

RREEE

ERLRE

xR

b, N——QWFFSK y,
- —_
brotel *;*ug@t)] ...... *EEUﬁ g_ b, NQ WFFSK vy,
rotein » NQWFFSK —>b, NQW——FFSK vy,
database | b4 NQWF——FSK vy,
200 400 600;1}310001 0 b6 NQWFFS__K y6
bs-NHz yg~NHg
> yi-NHa bo-NHg Y b by-NH; b-hH, b~y p, Be-HeQ YeteD
PO \ Ya 85/ b v.a, /b, \ Vel s ! Yo
g 1 )
) a ya-NH3 ¥aNHg as
§ yz—NH3 ya-H;0 y4~H:0 Ys~NH; E‘
. yz-HO ys—H20 5
2 Sls
2 E
= £
o T | T T T T T T T T T _; .‘:
150 00 0 200 350 400 450 500 550 on €50 700 750 JO ese 200 850
Mass/charge (mz)
| g ez
Ys N Q W[ F F‘ S K
g 20 i i l-_,_ t
3 v b,~NH
§ 10 =l b3_NH3‘ t - DS—NHQ be—NH.
3 | Yo-NH, s\ ° 04—NH3 a 6 NH3
2 Yy yz'””? V2 { \u { ‘ Y-, '% e a:THfo Ve
-H; s |
I T || —— 'l_#_"iioh LA
180 20 20 00 280 40 450 50 € 70 75 0 @0 W0 90
Mass/chafge(rwz)

1

1
A

K

~

Ta

11



i = P Bl g0 - Fit]

> PREERT

o MBIITER:

o HYIE

'I'

& (btan:

[FEESTN] &

= [EFiXm] £

J

< I

AN E, SRR
mLE[MSZ)

JEARSEE TRIE S 2L

WI'.I

B, WEEMAR (Fal: Zo¥RIEVIIRR)

> ERRAFEENA
o JFtFCEER

o TRCEE
e SWATH

(SILAC/XNH:

=

A/ TMT/ITRAQ)



ais, THA
IF/'? [ H_{/’fl J SiIence/inhibition/over-expressionJ

ERRLE ]
prapTapeam— {1 Top changed/prediction /references
=1y
GOER vﬁﬂ%ﬁi%’% —> [Candidate proteins ]
PPI/%%% i‘éﬁ%ﬁﬁiﬁ(qPCR/WB/EL|SA/PR|v|)
L SURISHE! IjJﬁE‘E’@iE(siIence/mutation/inhibition)

1 §
YRR BE
T [ AT ]




JE4xE B (Label-free quantification)

Ba £ o

i Protein extraction * o AEFEMEIRLNE, oalta
Proteinl | | T Protein?

| oesion | . QEEBES, SINNEREA,
peptidel @ 3,43”2\ peptide2 ?zuﬁfﬁﬁ;ﬁﬁﬁ'ri

! !
il

et Sy - AR
l - [BE, fHirc. BES
Protein analysis and quantitation

+ XUERINSHRREIE KRS

'z

14



Label-free quantification example: Murine Liver
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Phosphoproteins in extracellular vesicles as candidate
markers for breast cancer
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AE-MS (Affinity-Enrichment MS)

A Protein extraction

B Single-stepAE

C LC-MS/MS analysis

D Data analysis
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ITRAQ (isobaric tags for relative and absolute quantification )
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ITRAQ example: dietary protein limitation response
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Scientific Reports: 6, 36888, 2016
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SWATH/DIAZX &= T

» Targeted extraction of quantitative information from the
acquired DIA data with the use of libraries containing
retention time and fragmentation information for the
desired peptide species. [Skyline/Spectronaut]

» DIA data - pseudo—tandem MS spectra - (untargeted)
database search = Quantification by targeted extraction

[DIA-Umpire/Group-DIA/MSPLIT-DIA]
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Molecular & Cellular Proteomics Editorial

© 2013 by The American Society for Biochemistry and Molecular Biology, Inc.
This paper is available on line at http://www.mcponline.org

Western Blots versus Selected Reaction
Monitoring Assays: Time to Turn the Tables?

Ruedi Aebersold, Alma L. Burlingame, and Ralph A. Bradshaw

Authors who submit papers containing quantitative protein data
generated via MS are frequently asked by reviewers to validate
some of the values with Western blotting.

Unfortunately, the quality of quantitative data obtained via
Western blotting is not comparable to that obtained with SRM.

We posit that the request to validate quantitative MS data by
Western blotting is no longer justified.

In fact, it may be time to “turn the tables and request that Western
blotting results be validated by MS.
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