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2 Cell Lysis Protein Protease HPLC MS and/or
Separation Digestion Separation | MS/MS Analysis . = -
@ Raw data Mas cot Distiller Quantitation report
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Metabolic Spiking: Enzymatic: Isobaric Tagging: Label-free:
Labelling: - AQUA 150 Labeling - iTRAQ - Spectral Counting
- SILAC - QeconCAT - TMT - MS
- SILAM - Super-SILAC Chemical Labeling - MRM

- Dimethylation - SWATH
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Types of Proteomics Service

4. Proteomics-NanoUPLC-ESI-MS/MS

Select # . . . . .

! a) protein/peptide identification
‘ ® 1 Metabolomics - ESLMS _ _
; (1D-SDS-PAGE, CBB or Silver stain)
‘ O 2 Metabolomics - ESI-MS/MS
| O 3 Metaholomics - UPLC-ESI-MS/MS 5. Proteomics-ESI-MS (infusion)

O Proteomics - NanoUPLC-ESI-MS/MS a) Whole pure protein

© G Ty b) Tryptic-digested pure protein digests

Proteomics - ESIMS/S - .
9 TEE ¢) synthetic peptide
O 7 UPLC-MS-Multiple Reaction Monitoring (MERM)

(0.5-1 pmole/pL, 100uL)

6. Proteomics-ESI-MS/MS (infusion)
a) Tryptic-digested pure protein digests

b) synthetic peptide
(0.5-1 pmole/pL, 100uL)

Waters Synapt G2 HDMS



Proteomics-ESI-MS and ESI-MS/MS (infusion)
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b) Synthetic Peptide

Intact MS Analysis
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Proteomics-ESI-MS and ESI-MS/MS (infusion)------
A #rintact protein molecular weightE &% % b ey ka5 ?

“r 7 gk & I % 0.5-1pmol/ul > # 4 X -> 100ul (% 50-100 pmol)

12100 pmole & #,% & % > ugéng-o

_ Ax10
100 pmole = MW

MW x 100
108

A= —MW

104
MW = 14304.82Da Lysozyme }~v & &
100 pmole: 14305/10% = 1.43ug

A=

" mw=66,463 Da BSAF-v 3 &
100 pmole: 66463/10% = 6.64ug

n S o
/llgx *

R & >90%

* 2 i% 47 2 Amicon2 “,/TT buffer® #
3 AT BERT b
B8 140 10ul & 4 52




Proteomics-NanoUPLC-ESI-MS/MS

~

NanoFlow rate: 200-500 nl/min
Ultra Performance Liquid

Sample Chromatography
preparation In gel — . .
—_— digestion Electrospray lonization
SDS-PAGE Peptide
2D-gel 7 jﬁ
Co-IP 100
Cell culture J s 1 ( J Peptide o
Tissue separation z y
D
1 rr =
@ % 1 ( NanoUPLC =
- -~ -
Tl'ypSlll C18 0 10 20 30 40 50
% In solution Lys-C Retention Time (min)
\\\ @ digestion Glu- C/
V'S At
zl ¢ 4 \ /
(ol o] | —
) Sample Taylo Mass E | I Data analvsis MSILKIHAREIFD
ionization rene  spectrometry > Y TSKGLIRAAVES
é GASTGIYEALEL
g A RDNDKTRYMGK
Electrospray Capillary Q-TOF 1. A" N Mascot GVSKAVEHINKT §
ionization 2 4 o _
g | f3| | A+ MS/MS A
= | Database search
m/z } K )

e
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Proteomics-NanoUPLC-ESI-MS/MS------

Protein Identification

» Protein Protein Interaction » Proteomic analysis of a-amino-3-hydroxy-5-methyl-4-

T isoxazole propionate receptor complexes
o Co-Immunoprecipitation (Co-IP) prop P P

© PUI I-Down Assays A B Results of LC-MS/MS Analysis
H 1= Cx_2: Dimer of GluA1 or IgG heavy chain
. . . . . ! :C)t 2 Cx_4: Protein Phosphatase 1 Inhibitory subunit 14
o Tandem Affinity Purification 220 i e R
r [l [ =Cx 4 GluA: GluAl, 2, 3, and 4
160 — i i Cx_T: GluA1, 2 and 3
(TA P ) . 4 : Cx_8: ADPIATP translocase (adenine nucleolide
- Cx 6 translocator) (Solute carrier family 25, member 5)
120 | S - Cx_11: Heat shock T0kD pratein 5 (BiF)
100 —| Pt : SLU? (GRP78; T8kDa glucose-regulated protein)
907 &b o ®cx 9
80 — ; N
=Cx 11
70 = PR
60—

Pep+ Pep-

Figure 3: Mediurm-scale immunoprecipitation of AMPA receptor complexes from the
forebrain followed by LC-MSME analysis. &, shown is silver staining of a 7.5% protein
gel separating proteins that were solubilized with D2 (0.5% Triton % +0.1% D3,
affinity-purified with YWGA-chromatography, co-immunoprecipitated with Gludl
antibodies, and eluted with loading buffer. Pep+, peptide block, Pep—, no peptide block;
IgG, immunoglobin 5. Arrows indicate proteins resolved by LC-MS/MS. Arrowheads
indicate proteing not resolved by LC-MEMS. B, results of LC-MS/MS analysis followed
by a data base search showed a list of prateins specifically co-immunoprecipitated with
AMPAR. C shown are representative LC-M3/MS spectra for the peptide derived from
the protein band Cx_ 9.

J Biol Chem. 2012 Aug 17;287(34):28632-45




Proteomics-NanoUPLC-ESI-MS/MS------

Post-Translational Modifications Analysis

» Phosphorylation--- Serine (S), Threonine (T), Tyrosine (Y)
» Ubiquitination--- Lysine (K)

w

» Acetylation--- Lysine (K) —— g g??

» Acetylation--- Protein N-termina n @@ @[Ofé? ﬁf’
» Methylation--- Lysine (K) pOOOm_’ i | | |g~;m/z

Sulfydration---Cysteine(C ® NO
» Sulfydration---Cysteine(C) péOO@ - Iogé)egff
L,
‘ - Amino acid residue modified with PTM Am, PTM

O - Amino acid residue amino acid assignment

© - C-terminal amino acid residue
® - N-terminal amino acid residue
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Core Instrument Center
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SERE e (1) In gel digestion
Zhik
e p———— (2) In solution digestion
&h

O EFAEREMLETERE . R

1. T
Metabolite extraction protocol
2. X6 H
In-gel digestion (coomassie staned)
In-gel digestion (sibver stained--H203)
In-gel digestion (sikver stained--K:[Fe(CIN)s]+INa-5,03+5H-0)

In-solution digestion

Zip-Tip purification




In gel digestion3 P9 K A7 4% & B 57X & F IR

1l #Elagdagneratapis o7
¥R UELETE (Keratin)i® 4 @ 258
(e R e

N

= > > N N Y, N A
) HEREZ2OAATAMEVIEACH
3T j ° 903 Unprocessed

80 BSA tryptic digest
with 4 M urea + 150 mM NaCl

60

ZxL‘—,— ,gt/E‘.)Fﬁ‘ ° 50
40
RCEEN

R NBEIE ALY ZipTip 2 h B v
vk

30
20 3
10

> AP X et TR 3

BB1.73 83073 1073891 118456 1321.91 1414.00 1501.00 1565.82 1650.91 1783.73 1850.36 2018.00 2106.64
n

100
90 Processed
80 with Pierce C18 Tips
70
60
50
40

Relative abundance

203891

30 1436.73

20 927.00 . 1636.55 i
99091 1282.08 4419.97
10 Jsa073 g orad 1L | l 1722.081784.27

1911.82
j 2076.5¢
ji) /

800 900 1,000 1,100 1,200 1,300 1,400 1,500 1,600 1,700 1,800 1,900 2,000 2,10I




HEY AT

In solution digestionif &= &4+ & F 18

AR AL e O

o

Salts : Na*, Cl,

Chaotropes

Tris, ...
Urea, Thiourea, Gu-HCI

Detergents : SDS, NP-40, Triton X,
TWEEN, CHAPS, ...

Polymers : PEG, Ampholytes, ...

All non volatile, ionic compounds
glycerol, DMSO, ...

+0.5% Triton X-100 Unprocessed

Mo Detergent Unprocessed

1655

1884 45 9g

12563 1463

1572

1618
16.33

16T

1525
610 65 351 1p29 - s
162 298 207278, AW ML“” 13.16 / o G
+0.5% SD0S Unprocessed || sss (i ”-9? 1299
868 g g
1315 16.60 1874
1355 1647

147 188 258

227 474 521 140

https://www.thermofisher.com/order/catalog/product/88305



Q1:Coomassie blue ¢ &, #1145 3 F 4 & 18 B 4F ?

» A : Coomassie blue% ¢ &4ATA 530-100ng » 4L+ L OF AR IRF &
0.5-1ng > ™ 4p Fr /& & sband % 35 > Coomassie blue ¢ ehj-v £ #& 7 >
WOR TS R R o

» Coomassie blue ¢ ﬁﬁ?ﬁ? g ooom A 24 ¥ 3 5
Fe @ €33 & Fo f(keratin)ehi® L B % > A SRAMEF o AT
A ¢ EATE FHRAE o

N ~
> é
g & & 08
Stain Detection limit References & P Ky <
kDa
(ng per gel band) 196
Coomassie 30-100 [24, 25] 1%’ —
Colloidal Coomassie 1-16 [24, 26] 55 ——
Silver stain 0.5-1 [27, 28] %
28 co—

DIGE (Cy2/Cy3/Cy5) 0.025 [29]

Journal of Biological Methods | 2016 | Vol. 3(3) [e45
Front Physiol. 2015 Mar 26;6:98.




Q2:Mascot #% & 5 #7 data BF

translational modification, PTM)
239 PTM?

» AH {7 F1 5 Mascotdii®8 ¢ PTMAZE R 7 » EHAX I PTMAT S A 1R AL > Flit &
- X 2{NEE o ERPE G BAEY PTMﬁiE' X35 &7 4T

N

2 dir oLl Gl d ol 4 3 v = ¥ 7 24 4T IR A AT
> EPTM#T & P 8 B s B3 - ZT_¢ 27 |MS1 data KMSZ?] AR FKF FORL
KR L J$ ) =7 k= 'pr ‘Q 3 /:t f‘l‘"’ S oy 212 N 2 PSR AT
ZCEHIPTM Vil 7 & A R 4 T PTMEE - Hh & 1 1P 3 B #F T
L o
Score Mass Matches Sequences emPAI
56.1 =FIUN_MOUSE 153 36092 8 (5) 5(3) 0.28 Transcription factor AP-1 0S=Mus musculus GN=Jun PE=1 SY¥=3
Query Dupes Observed Mr(expt) Mr(calc) ppm M Score Expect Rank U Peptide
=658 497.7339 993 .4532 993.4532 0.062 0 53 0.00076 ’1 U K.LASPELER.L + Phospho (5T)
#1750 ’2 776.38B69 1550.759%2 1550.7593 -0.025 0 87 3.4e-007 ’1 U K.NSDLLTSPDVGLLK.L + Phospho (ST)
ef2380 8/8;956] 17i99.890a 1749,8914 3.60. 1 15 0.11 '1 LLISPDVGLLEK.L + Phoapho (SI)
MS/MS Fragmentation of NSDLLTSPDVGLLK \-L.—‘
Found in JUN_MOUSE in SwissProt, Transcription factor AP-1 OS=Mus musculus GN=Jun PE=1 §V=3 =4 st 4
Match to Query 1750: 1350.759248 from(776.386900,2+) intensity(183568.8000) index(681)
Data file 20151006_2_LPS_merge.pkl N S D L L
s Poarseser AR
o LT i
H SJEJ LILInlziFeive LI All matches to this query
T @
oo [Scorel Mricalo) | Delta | Sequence [ Site Analvsis |
] §7.2 |1550.7593|-0.0000(NSDLITSPDVGIIK |Phospho S7 95.15%
] =50 74.3 |1550.7593]-0.0000(NSDLITSPDVGIIK |Phospho T6 4.85%
® [ - 37.5 |1550.7593]-0.0000(NSDLITSPDVGLLK |Phospho S2 0.00%
o s— |-s000 8
@ [ 2] L £ i &
“‘Z 20— [ 2000 § 143 |1550.8394|-0.0802 |LTLMEEVIIIGLK
R == I - 125 |1549.6636]|1.0956 |[NSPMEFFRIDSK
] =258 T 8 _ E s > T 2 S 113 |15506452|0 1140 |NSMVAIVENLASK
I‘>- | i ; N == | >' = % : 0 r 10.1 [1549.6426(1.1167 |[KGSANQETLSDEK
1500 9.9 |1550.8966|-0.1374 | MTAIGAQAHKIIGLE
9.2 |1550.8093|-0.0500AASST T ANIWOQYSK

fe

B
7
2!

T
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» o AUE R e R Bicdy A 17 3 18 e Mascot
{«f!}’ﬁ : —i‘rz’v’?}é BRI FREE

ve¥F LEE VT A e B oo
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FEEFHFTAIVHDTHEET R
o Bl ¥ & % & 3 de novo
sequencing¥ ¢ cHfc 8 > ¥ U E F | H
TR - s B (MS2)R A 2 B mj;?
Fr(m/z) L@ kg ip I H =i iR

Glu-Fibrinopeptide: y series ions
(+2ion (m/z 785.8) Da, 14aa)

N-terminal C-terminal
114 115 114 129 120 57 147 147 87 7
E G V N D N E E G F F S A
1286 1171.9 1056.8 942.7 813.6 684.6 627.5 480.4 333.3 246.2 175.2
y13 y12 y11  y10 y9 y8 y7 y6 y5 vy4 y3 y2
114 115 14 129 129 57 147 147 87 7
E G ) 57
G, Al71)
IS E  E e
.S ' ! e N D P |97
100 A <> ’ ' i PN N V|99
R | ! \ ' ! ! > I “Tior]
<> | ' ! <> T [101
e—> 480,42 ":f’ i ; ) ] < Tioal
] ! ' —_
IR y4 i ' ' ! i W E
156 (71187 ! 147 | 147 157:129 | 129 ' 114 | 115 114 | I NE
A CEY o ! ' N 114
iy ' D115
- 4 10! Q128
| |essse M2 1286.00 K [128
| 81468 Y8 17191 yis = Tizs]
| y10 —
187.14 246.24 1287.00 ™M 131
b | y2 4973352;‘55 94377 H [137
175.18 740.55 T 147
y1 38231 6124 92“i ‘0393\‘1 115488 [117392 |2sa.¢}| & 156
1454 14 ¥ 63
il il olle AL glesewie gmes RS
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autoflex maX TOF/TOF system
7 tp H FTER




¢ MALDI TOF MS system r1-7270% %)
A FTPRFE BT i

TR PFE

1 BH - % 8:00-10:00% % B% AL > 2 B EITY
FEPFE D & HP - 10:00-17:00 > & Hp = T & Hp T 8.00-17.00

3 frﬂﬂ— 5 F10:00F 2cig TR
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1.78 p 9 autoflex maX TOF/TOF

207 (& ) i% F “ Laser shots i+ §3+5 > 13-/1000shots
R A= o S I A . @Laser shots %% § T ok

Seloet | # mE I (T W
1 | Waters UPLC-XeVo QTOF (hMetabolomics - ESE-MS) 400
1 | Waters UPLC-MeVo QTOF (Metabolomics - ESI-MSMAS) 404}
3 | Waters UPLC-XeVo QTOF (Metabobomics) 2000
4 | Waters NanoUPLC-Synapt G2 HDMS (Proteomics) 2000
5 | Warers Synapt G2 HDMS (Proteomles- ESI-MS) H00
& | Waters Synapt G52 HDMS (Proteomics - ESI-MSMS) 500
7 | Waters Xeve-TQ 00 (NS FMEREAN  SFENBEREE - ARG (RSN ETFSHECERTH)
i | QE Plus 500 | IRERa R FMAERSEAN  SERBEWSE - AOHSEE (MEEERNERSHECEET )
mmmm) | @ | 9 |Autoflex maX TOF/TOF 13 | A EMERN - ERELaser shonERBEIEE
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1.%% ~ e85 % 278 > PRF2IE P 28 LC-MSMS > i2 » ¥ — JRF2IE P :EHE P 9
Autoflex maX TOF/TOF -

LW 2 F 5 8 (LB LR
81F
(1).Typhoon Trio Variable mode Imager & DeCyder 2D software ©
(2).Cary Eclipse fluorescence spectrophotometer
(3).Jasco J-815 plus Circular Dichroism spectrophotometer
(4).LI-COR Odyssey Infrared Imaging System

Emm=) 2.LC-MSMS

3.Micro-western blot

4NEHEESEE

5. Cell line and Plasmid Lists

Select | # BB 5% T ji-Fe3

i@ 1 | Waters UPLC-XeVo QTOF (Metabolomics - ESI-MS) 400

@ 2 | Waters UPLC-XeVo QTOF (Metabolomics - ESI-MS/MS) 400

) 3 | Waters UPLC-XeVo QTOF (Metabolomics) 2000

O 4 | Waters NanoUPLC-Synapt G2 HDMS (Proteomics) 2000

O 5 | Waters Synapt G2 HDMS (Proteomics-ESI-MS) 800

L) 6 | Waters Synapt G2 HDMS (Proteomics - ESI-MS/MS) 800

() | 7 | Waters Xevo-TQ 200 | AR LEFEREE HAERERIDE - TURARR (REREEREEEREROEETH)
O | 8 | QE Plus 500 | BB LEREREE HAERERIDE  TURNRR (REREEEEERERMEETH)

— @ | 9 | Autoflex maX TOF/TOF 13 | FE EEERAT - fERAELaser shots{ER BT 8
) | 10 | Analysis Software 0 | EREESTEE
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e 22 ‘:F N vl ’ 0 9eee 2
g 2 T g e 2o VY v ~ 2, L
H_:. — — E'% 7 - H_:. — v = 2 E'%
(2) 5‘5 E ?F\ ‘S‘J < 'F)\ /E‘ ) :r{ = ) @ “\g‘. S “x. ©
|.x3% /&% [P1 SIGNATURE): 1.% 5 o % (DATE SUEMITIED) : 2021-01-14
53 Bz (ORGANIZATION) © ®.¢ & Sy
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CEFS FhE
TEnRal tm AEE EHA RS (G Data | Select | # = WECD ey
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@ 6 ‘Waters Synapt G2 HDMS (Proteomics - ESI-MS/MS) 800
In zel digestion o 7| Waters Xevo TQ 200 | EHEAR LEELRES . STRRERTE ./ TRARE EEFEEETEAERIEE T
0 8 |QEPus 00 | BEEAR LEEERAT - SARRSRRE TRARE (GERARASEARELEE T
it ® 9 | Autoflex maX TOF/TOF 13 | B L @A - ERELaser shots ERSWiRH
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5.5 7% % (Estimated concentration) o e e i 0| EREES S
Estimated Concentration:
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THANK YOU'VERY MUCH




