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RN F vy TR EBOrbitrap “Q-Exactive”

74cm * MS scan : m/z50-4,000
\) - Q1 isolation : ~m/z2500
* Isolation width : >0.4amu
* MS/MS : m/z50-4,000
- BERE . 1ppm(REEH)
S5ppm(5} ERZHE)
- SMfiREE . 17,500@12Hz
140,000@1Hz
* Pos/Negtll Y) & Z BIFE (<1s)
« Data dependent MS/MS3EIE
* SIMAIE

91cm

N F vy FRIMEBOrbitrap “Q-Exactive”

* HCD collision cell * Quadrupole mass filter (Q1)
+ Predict AGC - A#ETIEACNHEEOMER
+ Prefilling + HCD-MS/MS s BAMBEEE—FTHLEBMERZMHIF
- BREEERMSMSHE - SIME—RIZ& %R

I_#l
* S-lens
« BAAUBEBYE

* Orbitrap detector
+ ) LWWFTF B4 5 L: Enhanced FT
- HEEEY B 1.BIEDEHAREE (or BiElL)




RN F vy TR MM EHOrbitrap “Q-Exactive”

* S-lens
« BAAUBEBYE

S-Lens: Stacked Lens

WEDAF A
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S-Lens: Stacked Lens

Standard LTQ +S-Lens:
Intensity: 1.1E3 Intensity: 8.8E3

7 5 injections of Alprazolam ThermNo FiSFhler

N F vy FRIMEBOrbitrap “Q-Exactive”

* Quadrupole mass filter (Q1)

MAEE TE 74 < NEmE O /| ES
s BOBETE— R THLEBNEREMHIT
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Hyperbplic Rods (Q1)

WA E Z ¥ DHyperbolic Rods
RS BEELFTHENEBENEZHIE

Mm% SORound rod
Quantum . =R SERE

s TYH—H—AF2DTA4YL—>3 2 ~miz2,500F TR
* SIME— FOBIFE : BE (SIN) &84 FIvoLrPnmEE
c HRIAMIZ & 542 —4v b EE

9 ThermoFisher
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Selected ion monitoring: Q1 mass filter

1007 oS 12 NERET-CI Full MS@m/z150 to 2,000
80 ' [150.00-2000.00] [SSTANRERAZES)

60
§ 40
§ 20 { \
2 0 950877 o ) -
E 100 N=20.741 NL: 1.12E8 SIM@m/z190 to 200
S 80 [190.10-200.10] [ESTANRSRSREI0]0)
X 60
40 6000 -
20 MCH filter: 10amu 5000 m/z195
° £ 4000 Caffeine
§_3000
52000

Sensitivity gain 5 — 10 x
with SIM mode

0 T u T
195.082 195.084 195.086 195.088 195.09 195.092 195.094

=4—S5/N (FMS) =li=S/N (SIM10)

10 ThermoFisher
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NoFy T8

E B Orbitrap “Q-Exactive”

* HCD collision cell
* Predict AGC
* Prefilling + HCD-MS/MS
- SREEEEBEMS/MSHIE

[l s porf——=

s¢ CHp
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BSA 20fmol: m/z474.23 (0.79ppm), z=3, MS/MS

Sequence: SLHTLFGDELCK
11 Cabosymethyl (5200548 D)
Charge: +3, Monoisotopic m/z: 47423114 Da (+0.37 mmu/+0 78 ppm], MH+: 1420 67887 Da, RT: 17.78 min,
Extracted from; C:\Documents and Setings|ThemolDeskiopiHIGOI20110531_C-Exactive testi20/BSA_Z2and3_ CEZ5sten20 006 raw #5104 RT: 17.78 b
FTMS, HCD, z=+3, Mono miz=474.23114 Da, Mr+=1420.67887 Da. Match Tol.=20 mmu
23020 O b*
£000000- 4312156 b] @
¥ WAL Bl Ok
Focunco y
Fuoon00o 2003 | 390.1078 2300 S0t Oy
g r 523185 7233057
£ 38,1821 maee | [ bes pa14 Oy
“2000000 172088 | 21130 — uﬂ“'s‘ ‘i“ I oy O
521081 mmorium
ol 143.1182 “. i Ll LN Ll L (TN il I \ 4‘53,“33 mhn ) “”_“37‘2 i it 00,3567 { 913 mz‘ ‘ﬂ“ﬂ:‘m i 1083 5022
i 200 360 abo 560 a0 700 abn a6 i 100
mz
MNH34)- | 1> <¢H H» T (T <L|L> < | P> G» D> Ex < L < o <K K-[COOH) ]
P b+ 20112338 33818229 43322337 55231404 B3930246 75640333 67143088 100047348 111355755 127457222 140266713
b+1] 7101276 18409683 32115574 42220342 53520743 68235531 | 73337738 B5440433 98344633 103653100| 1257.54567 | 138564064
bi(+1] 7002874 18311281 32017172 42121940 53430347 £8137183 73339336 BRI 42031 98246291 103554698 | 1256.6A165 1384 BGEG2
PI+1) | 133364672 12205616 108350274 98240005 BE9.37099 72230257 GED.28110 B50.25415 42121155 30812748 14711281 1420.67779
W) 13BEINT 120353510 106647619 | 965.42051 | 85234444 TOG.2PE02 G48.25455 B533.227E0 40478500 29110093 130.08626 1403.65120 - VEID TS
W) 1315E/16 ) 120255109 106549218 | 964.44450 85136043 704.29201 647.27054 53224350 40320099 29011692 12910225 1402.66719 = Theo. Mass [Da] v
f
S LIHITJLIFIGIDIESL Te TK y
8
Tolerance: MMU  Charge State: |1

12 MASCOT search result: MS tol.=10ppm, MS/MS tol.=0.02Da

ThermoFisher
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BSA 20fmol: m/z978.48 (1.99ppm), z=2, MS/MS

g&uuence DAIPEMLPFLTADFAEDK
Charge: +2, Monoisatopic m/z: 978.48547 Da (+1.95 mmu/+1.99 ppm),  MH+ 195596367 Da, RAT: 17.90 min, |
|
Extracted from: €-\Documents and Settings\ ThermalDeskiapiHIGO\20710531_Q-Exactive lest20/BSA_Z2and3_CE25aiap20_006 raw #5163 RT: 17.80 b
FTMS, HCD, 2=+2, Meno m/z=478 48547 Ois, Mr+=1955.96367 Da, Match Tol.=20 mmu
1203 5798 [ b*
Esoouonu O ywn b
£
gfuouonc 828 9023 y
Zao0oo00 341.1426 Oy
g 454.2257 N
£ Ly
"2000000- 426.2308 83 3708
#47.1000 = 5953051 l B06.2017 1065267 131608522 14307048 1856 7309 [ tmmonium
! 159‘.@ L ; debin oy xJJliJ.l. yorkddcach sl g s L.‘M H ' e .
] 200 400 £00 800 1000 1200 1400 1600
miz
[NH3+)- A <l <P | P> <E | E» <M N> L L» <P P> <P | P> <L | L» a7 |8
L1 30 187.07135 30015542  397.20819 52625079 640.29372 75337770 85043056 947.48333 106056740
b+1) 93.00768 | 170.04480 28312887 38018164 | 509.22424 B23.26717 73635124 83340401 93045678 | 104354085
bij+1) 98.02366 | 169.06078 | 28214485 37919762 50824022 62228315 73536722 83241939 92947276 | 104255683
y(+1] 184093282 | 1769.89570 165681163 1559.758BE 143071626 1316.67333 120358926 110653643 1009.48372 BIE.39365
V1) | 182390627 | 1752.66915 | 1639.76508 154273231 | 141366971 | 123964678 1186.56271 1089.50934 95245717 | 673.37310 e e
< ] 3 | Theo Mass[Da]
=
D Al JPTEINILIPIPTLITIAIDIFTATENDIK .
J ;
H
] Tolerance: |20 MMU  Charge State: v
13 MASCOT search result: MS tol.=10ppm, MS/MS tol.=0.02Da ThermoFisher

BSA 20fmol: m/z1014.40 (0.46ppm), z=3, MS/MS

Sequence: EYEATLEECCARDDPHACYSTVFDK
C3-Carbosymethyl [58.00548 Da), C10-Carboxymethyl (58.00548 Da). C18-Carbosymethyl [58.00548 Da]
Charge: +3, Monoisotopic m/z: 1014.40472 Da [-0.47 mmu/-0.46 ppm).  MH+ 3041.19362 Da, RT: 17.61 min,
Extracted from: GiDocuments and Settings\Therma!DesktoplHIGD120110531_O-Exactive test20fBSA_Zzand3_CE25step2z0_006 raw #5020 RT: 17.61 h
FTMS, HCD, z=+3, Mono miz=1014 40472 Da, MH+=3041.18962 Da, Match Tol.=20 mmu
10147368 [ b*
1000000
T !f[+h‘ = Obe
£ 800000
ésﬂumuo 4
E-mumm 63,2024 Oy
] i
£ 851174 1717.6304 Uy
200600- 409 2067 6342046 1001 4669 13255778 A
147.1124 6141057 0173728 [ Immanium
! = _I.l.llllI ‘I|| ot ol g gl IJH l‘n .i.‘ L I.IJ{ L “ﬂm‘m ‘EDILWEQ}I . 1927‘6329
Q 200 400 800 ao0 1000 1200 1400 1600 1800
miz
[NH3+]- | > <E | Ex b Ay < Tx L L <E | Ex <E  E» € o € | o b |
P b+ 29311320 42215580 49319292 59424060 70732467 B3636727 96540987 112642454 | 128742920
br[+1] 113.02333 276.08665 40512926 4VE16637 57721405 63023812 81934072 94838332 | 110939793 | 1270.41266
b+1] 11202931 27510262 40414523 47518235 57E.23003 6B9.31410 B12.35670| 94739930 1108.41397 | 1269.42364
p+1) | 291215842 | 274909510 262005250 2549.01538 | 2447.96770 | 2334.80363  2205.84103 | 2076.79843 | 191578376 | 1754.76909
¥i+1] 289513187 | 2732.08855 | 260302535 | 2531.98883 | 243084115 | 231785708 | 2188.81448 | 205877188 | 189875721 | 173774254 |~ Value Type
< | > Theo. Mass [Da]
§
9E YJEJAITJLIEIEJc ¢ ATKIDIDIPTHIATe Y TSTT IV IF ey,
£
1 Tolerance: |20 MU Charge State: |1 ~

14 MASCOT search result: MS tol.=10ppm, MS/MS tol.=0.02Da Thermo Fishlecr
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RN F vy TR EBOrbitrap “Q-Exactive”

* Orbitrap detector
« TILWWFTZF0O4 S5 L: Enhanced FT
c REEEY H1.8EBDE 5 REE (or miR1E)

15 ThermoFisher
SCIENTIFIC

BEGICLDIFTUDNSYT

“..Static charges can not be stable in
electrostatic fields...”

e

Linear traps Segmented-ring traps
(WWAVAVA|

| VAN |

Orbital traps

16 ThermoFisher
NT




OrbitrapTD A 74> DELE

 Characteristic frequencies:
* Frequency of rotation w,,
» Frequency of radial oscillations w,
» Frequency of axial oscillations w,

17 ThermoFisher
SCIENTIFIC

Lord of the ion rings: “U> 9" DAL

Electrodynamic
Squeezing

A.A. Makarov, Anal. Chem., v.72
(2000), No.6, p.1156-1162.

A.A. Makarov, US Pat. 5,886,346,
1999.

“Fast” Injection

. ——

18 ThermoFisher
SCIENTIFIC




Lord of the ion rings: “IJ> 5" D #

lutdi
|'|||-'|| | il '|'|~

BB OREIZT—) I EREFIA-BEEDEH
. .—:’E’Zf‘*b\’3="\ﬁ BREBAIOICT A VERFRNICESTILELDHD
—SEORLEEEEEER

N —

19 Thermo Fi;shecr

REREEZYHEIHVER

HEROIRS ot

N o NEBORELELISHTS
?1 "-“"'0.' ’ ..' i -, .".'“.--': ...0' .t EE E“EEO)“/?"
E:J’f..!m m.m 4000 5000 6000 ;“f
1.
I —— V.
- nanc-HPLC-ESH-LCMS 120 minutes
Spectrumnumber mass shift (m/z 524) vs. TIC
cw| HEORE 1o oo
£ %00 -ve
5 0.00 - ":'0 L ud
T -2.00
- S 4004 Ly >
R HBOEARIZLD | Eig) e g
EE;‘E“E%O)“/?F wo 0 10‘00 2(;00 3(;00 4(;00 5{;00 6(';00 7(';00 8(;00
1| E—— Y J: {03
2 ThormoFistior
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HAEEDRERS T FILREICIKE

B B 0
ERE mass shift (m/z 524) vs. TIC
(ppm)

— N \| BT
0 1000 2000 3 4000 5000 6000 7000 8000 \
TIC
Intensity
BLTFIL
R.T.

2 ThermoFisher
SCIENTIFIC

REHBEHETIERNOBRRT ~(4 BHlE~

+Auto Gain Control (AGC)

MSZAARIKILDEAIZITSRIIZ. TLRAF¥(~1msec)ZE 1T,
FOBHE—IDAF U EEHZEL. BRZTIRICTBEN (A ELEA
VIrIITIZEHEEFIEHT, REOBRETEIEEAHFEFTFE Ao o

. s
AFVBOHAHER o
2 50 L .
5 Injection Time
2 40
T 30
S
S 20
=
= 10
0
0 100 200 00 00 50 600
Scan flumber
-~
AAVBE | .
8 v
@ ! v
£ 7.0E+08
3 6.0E+08 Scaled TIC
S 5.0E+08
Q
F 4.0E+08
B 3.0E+08
3 20E+08
@ 1.0E+08
0.0E+00
0 100 200 300 400 500 600

Scan Number

2 ThermoFisher
SCIENTIFIC




MEREETYHEIDERDERRT ~(F U EflEH~

mass shift of m/z 524 AGC OFF
8.00
__6.00 to e
€ 1
S 000{ waw oo L
& -2.00 4 haad
3 4001 A > gy 0
.00
8.00 . . . . . . .
0 20 40 60 80 100 120 140
scan number
mass shift (m/z 524) vs. TIC
8.00
_6.00- o S vl
E 4.00
~, B 4 ~ g i 4&‘0
AAVEFHIEL TLVENE, g g_gg et
ZTODREDBBICHZELTEH g 20 o
e aondtoLisgic: 540 et
BEEDRENELCTLEN © 600 ]
F4 -8.00 . . . . . . . .
o 0 1000 2000 3000 4000 5000 6000 7000 8000
TIC
23 ThermoFisher
SCIENTIFIC

MEREETYHEIDERDERRT ~(F U EflEH~

mass shift of m/z 524 AGC ON

8.00 4
_6.00
E 400
& 2004 . .
S 000 W&J—WW’W‘—.—
2 200 WP e TR S M
3 -4.00 -
© 6.00
-8.00 . . . . . . . , . e
0 20 40 60 80 100 120 140 FESN A7 =25 H
scan number
mass shift (m/z 524) vs. TIC
8.00 -
__ 600
E 4.00
. - . _ & 200- 2
WEEAFVEIZEST | £ oow- N
= f N 7 -2.00 -
HEMBENEL | £20 _r‘i—
© 6.00 - |
-8.00 - . . . .
0 2000 4000 6000 8000
Tic

24 SCIENTIFIC




SR TE 57 AR & BIE R RE D LLER

Acquisition speed
Hz 14

Orbitrap

12
-\ + Enhanced FT
10 \

8
Orbitrap
A\ \

N
N

\_ =
0
0 20000 40000 60000 80000 100000 120000
Resolusion
25 ThermoFisher
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HCD-MS/MS: Prefilling in C-trap

RP70k 17.5k
256ms 64ms

MS2 MS2 MS2 MS2 MS2 MS2 MS2 MS2 MS2 MS2

Full MS 1 2 3 4 | 5 6 7 8 9 10

]?71' VEPhAH ©

Befll (Sec)

: : ! ! :I ! ! | ! ! ! : : i i
I | | | |
0.0 0.2 0.4 0.6 0.8 |10

1 Full MS scan + Top10-MS/MSEIEDH A 2 )L 2 A L (Sec)

2 Thermo Fi;shecr

13



1 Full MS scan + Top10-MS/MS = 1 sec

E.Coli tryptic digested 1 ug : nanoLC-MS(30k)-ddTop10(17.5k)

E'Ka_Apri12_2011Ecdi_fug_run1_F2 ANTI011 24930 AM

RT: 1932 214
100,

Re lative Abundance
5 3 ®

]

Time (min)

=Ty —
BaE | 0.01773min=1.06 sec l Teswn w
BascPak

Pa— NN
£ 0 .
5 2eew w2
Z3.64843 a
£ gR=es o @m
= nzs.ontm z‘m’ i zssnr 1 l
ol 2 , T [i_ I g T
28 aue 1]
Toue fwiv)
27 ThermoFisher
SCIENTIFIC

B TILE &L WEIE/fEHTMethod

E.Coli/ YeastD % /5 8

Proteome Discoverer 1.3, MASCOT ver2.3

- BT ILEILE (CAM)
- Trypsin;&1t

Count only rank1 peptide, FDR<1%

Parameters > R
Bz | A
nanoLC : Easy nLC ( Thermo scientific) (5|21 show Advanced Parameters
E 1. Input Data
Pratein Database SwizsProt
+ Trap column : 0.1x10mm, ODS Enzyme Name Tiypsin
(Easy column, Thermo scientific) Masimum Missed Cloavage Skes .0
) histiument Default
+ Analytical column : 0.075x100mm, ODS T sy Escherichia col
= B 2 Tolerances
( E =T 7 / X) o N Precursor Mass Talerance 15 pprn
- FEIFEA - K+0.1% X8 Fragment Mass Tolerance 0.02Da
. *ggj*EB [l =i N} }L-{.O‘]OA)#@ Use Average Precursor Mass False
S a N . E 3. Dynamic Modifications
" 7 vz I~ : 0'35%8(120m|n) 1. Dynamic M odification Dreamidated [NO]
= Flow rate : 300nL/min 2. Dynamic Modification Giln-> pyro-Glu [M-term Q)
3. Dynamic Modification Oxidation (M)
) ) " 4. Dynamic Modification
MS : Q-Exactive (Thermo scientific) 5. Dynanic: Modiication
E. Dynamic Modification
7. Dynamic Modification
- Full MS scan : m/z300-1500 (RP70k) 8. Dynamic Madiication
- ddTop10 : HCD NCE30(RP17.5k) 5 Dyname Modfcalion
_ E 4. Static Modifications
* Charge state : Z=2 and 3 1. Static Modiication Caibamidomethyl (C]
- Dynamic exclusion 2. Static Modification
28 ThermoFisher
SCIENTIFIC
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PO EBQ1(Z & Blsolation widthdD zh R

E.Coli = 500 ng Iso width=2.0 Iso width=0.7 Iso width=0.4
Input 51,746 51,644 52,012
PSM 10,851 10,838 10,043

Peptide 6,123 6,219 5,894
Protein 1,178 1,216 1,197

Average score 43.08 47.64 47.49
7000 “"/: 6,123 021 5,894 —_—

6000

5000

4000

3000
e

2000

1000

Isolation
Width = 2.0

Isolation
Width = 0.7

Isolation
Width = 0.4

B Peptide D
' Protein ID

29

ThermoFisher
SCIENTIFIC

BRIEXRTF FOBEEIRE : Isolation width = 0.7
<15ppm :10,838 ( 100% )
<5ppm : 9,598 ( 88.56% )
<3ppm : 8,658 ( 79.89% )
15
10 +
5
Error 1 20'00 4000 60r00 80Y00 10000 12600
(ppm )
-5
Number
10 | of peptide
-15
30

ThermoFisher
SCIENTIFIC




Isolation widthIZ &K BRIER VNV BEDA—/N—F v T

Isolation
Width = 0.7
1,216 protein

53

Isolation
Width = 0.4
1,197 protein

1002/1385
=72.3%

Isolation
Width = 2.0
1,178 protein

a1 Thermo Fi;shecr

EColiZ VNI EDRIEHFR

E.Coli 20 ng 50 ng 100 ng 500 ng
Input 42,056 45,724 46,437 54,276
PSM 5,045 6,515 6,902 11,013
Peptide 3,320 4,172 4,345 5,815
Protein 787 897 933 1,162
Average score 43.44 44.01 44.57 47.26
; 5,815
6,000 "/
pd
so00 @ Peptide D
o b7 3.320 .
L ' Protein ID
3,000 +
-~ 1,162 ©
2,000 s
e
1,000 o
e
—— —r— —
20 ng 50 ng 100 ng 500 ng
22 ThermoFisher

SCIENTIFIC
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RIESR /Y BEOBRME

50ng 1st run
897 protein »

50ng 2" run
885 protein

807/976
=82.7%

500ng 18t run
1,162 protein

500ng 29 run
1,176 protein

1069/1272
=84.0%

33

WEIOTA—LEN

Yeast protein with reported cellular copy number*

600 7
(2]
£ I .
QD 500 ofong ——
9 ®100 ng
% 400 I 01000ng |____
2
=
=
S 300
e
£
Y5 200
—
3
[ 100
=)
z

o » »
L S R\ & R & R R R & &
R R

Cellular Copy Number in Log-phase Growth Cells

*Yeast cellular protein copy numbers are from Weissman and co-workers, Nature, 2003, 16, 737-41.

2 ThermoFisher

17



BB T 07 A — LA

High confidence identification from 10 ng of Yeast Digest

ﬁ@@@ﬁ EMILFR MASCOT lonScore: 90
Exp Value: 3.8 E-9
50 4 yi©
- 548.35284
5] 435.26990 647.42157
S
5 v
£ %] " 891.48932 yio'
s 175.11826 X ye Ve 1177.57886
2 201 v 77646594 100651752
g 32218576
£ yg'
10 bs*-NH; ¥o'-H0 112055273
‘ ‘ 498.17874 758.45410
SN 1 I , il , Joal
200 400 600 800 1000 1200
miz

5 ermoFisher
SCIENTI
AR
A EZR
Method of Q Exactive =
FULL MS / DD-MS? (TOPN)
General I =
Polarity positive
Full MS [ Exactive - Thema "
Microscans 1 Drh:r‘?:p‘xvieﬁ EaSrnLC 0.075x120mm ODS column (Nikkyo tech)
Resolution 70000 ] T T
AGC target 1e6 Samoie pxckup e loadng | Gradert | Pre-column snd Anshbcsl column | Auo-sampler
Maximum IT 60 ms
Number of scan ranges 1 Flow frlmin] AB miture [10]
Scan range 300 to 1500 m/z Time Dumion  Flow frlmin] T ETI
dd-MS?/ dd-SIM 00:00 ) a0 0| a0s
Microscans 1 600 6000 30 15| s I
Resolution 17,500 e on e P f
AGC target 5e5 - an
Maximum IT 80 ms e | |
Loop count 10 205 ‘J
MSX count 1 m
TopN 10 poes
Isolation window 20m/z 208
Fixed first mass 140.0 m/z =
NCE 30.0 M 1 1 o © 100 e
A [™
Stepped NCE — ! I e Tie o]
dd Settings Fa—
Underfill ratio 0.1% A ke B ocelontdn
Intensity threshold 6.3e3
Apex trigger —
Charge exclusion u_nassngned, 1,4-8,>8 Sample

Peptide match
Exclude isotopes
Dynamic exclusion

LOCK MASSES
445.12003 Positive
391.28429 Positive

on
30.0s

o YT ILIE0.1ug/uL&0.01ug/uL e B & 5120.1%FAIZTE
- HmRLEL,

c BUTLIERERELLDLITEAREEA THEE!TS
TEYFET,

36

18



VT IVBIEFER (BPC) lIsolation width® thE%

RT: 0.00 - 128.04 500 ng
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EHUTIREICHEITDRTEERDLLE

THP-1 500ng 200ng 50ng 20ng
# of MS/MS 42,169 41,347 38,296 33,724
PSM 10,891 10,054 7,071 3,901
peptide hit 8,691 7,972 5,681 3,193
protein hit 2,091 1,875 1,454 912
38 691
g TEEE # of i
9000 +* ' of pept de
8000 I # of protein
7000 5681
6000 1
5000 {*
4000
3000
2000
1000

°“ s500ng  200ng ~ 50ng  20ng
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Isolation width[Z &5 1T 4 [E] 7 #5 R D LL &R

THP-1, 500ng Isolation 2.0 Isolation 0.7 Isolation 0.4
# of MS/MS 42,169 42,269 41,718
PSM 10,891 10,435 8,062
peptide hit 8,691 8,201 6,522
protein hit 2,091 2,048 1,849
h it 8,201 .
9000 ' # of peptide
8000 * 6,522

# of protein

7000
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5000 {°

4000 +

3000

2,048

1,849

2000 7 -

1000

0L .
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" width = 2.0 width=0.7  width=0.4 ThermoFisher
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Label Free
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Pierce Biotechnology is Part of Thermo Scientific

TMT (Tandem Mass Tag)
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BT EE
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TMTEHEZRWN =22 N\ E R L EEN

Cleavable Linker

i

AU NYERIBE
Mass Reporter Mass Normalizer Reactive Group EREE

126 131 103-97 /

TMT reagent (229Da

TMTEZED /
e

127 102 §
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TMTERZEZRBUN =2 /OB RINT R

Cleavable Linker

TMT2 : 2527 LD LEER

1]
0 o 126, 127
\* /\)k (Normalizer : 99 — 100)
N N
N o "
K TMTS : 62T LD LB
) (1} 126,127,128,129,130,131

. ] (Normalizer : 99 - 104)
Mass Reporter Mass Normalizer Reactive Group

@ MS/MS spectra
" 129, 130

131
fetyemy

TMT126 (229Da) } ,

TMT127 (229Da) P

127 102 §
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TMTSREZRAW =2 N\ VBRI EEENT

exp.ratiol1:2:4:6:8:3 129.1374 fioglﬁé’,i
obs.ratiol1:2:4:7:8:3 -3.0ppm &
128.1341
* a8 pem 131.1382
126-131 127.1309 +1.2 ppm
+1.5 ppm
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131 132 2

100 b,
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a 4
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7 i
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Discovery Quan

(TMT) — accuracy and precision

Peptide level quan error <5%
CV<13%

1.4

1.2

0.4
0.2

TMT reporter ion ratio
[

127/

126 128/126 129/126  130/126  131/126

Result from 80 ng E. Coli digest

Oobserved
H expected
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Discovery Quan (TMT) - >97% of identified peptides were quantified
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Accurate mass / High resolution MST D SIME £

* Quadrupole mass filter (Q1)

« Multi plex SIM
s FRFICRKRK1O0OF v URILEQITEIR

(B

* Orbitrap detector

« TILWWFTZF0O4 S5 L: Enhanced FT
- WEXEYB18EDE RN AERE (or EE1L)
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Selected ion monitoring: Q1 mass filter

195.0876
100 N=248,402
80

60
40
20
0 1950877
100 N=20,741
80
60
40
2
0

Relative Abundance

o

Sensitivity gain 5 — 10 x

NL: 1.94E8 Full MS@m/z150 to 2,000
[150.00-2000.00] [STANRENAZES)

Lo

NL: 1.12E8 SIM@m/z190 to 200
[190.10-200.10] [ESTANRSNSREI0]0)

Q1 filter: 10amu

with SIM mode

6000 -

5000

S/N (spectrum)
Now s
S & 8
8 38 8
8 8 &

1000 -

0 -

m/z195
Caffeine

—4—5/N (FMS)

195.082 195.084 195.086 195.088 195.09 195.092 195.094

~@—S5/N (SIM10)
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SIMIZKBRTFKE2—47 v bEE

Q7 4 I —LERREEMSIZ L HSIMTERE/GHEELE
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Gl

R: 35K R: 70K R: 140K
492.2634 492.2665 492.2661
492.2511
4022495 »
»
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Exactive vs. TSQ Ultra - Calibration Curves

—&— Antifungal drug curves : LC-ESI-TSQ Ultra - MS

— Antifungal drug curves : LC-ESI Exactive - MS

hydroxy-Itraconazole Itraconazole Posaconazole

Area Ratio
Area Ratio
Area Ratio

0 2 4 6 8 10
mg/L mg/L mg/L

Caspofungin

Voriconazole Voriconazole-NO

Area Ratio
Area Ratio
Area Ratio
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SIMIZ&BRTF K2 —% v FEE ( Low matrix )

10 ng YeastiZHEM L =R TF FIZRDR=HR

*  Low amole detection
1 * 4 orders of linearity
3 . *  CV<10% at 50amole
4.E+09 - g S/N: >40 °
< |
S| SSAAPPPPPR*
82’ ]
3.E+09 |~ |
©
o 10amole  1fmole  100fmole
< L
~ 0g4o(Sample Amount)
© GISNEGQNASIK*
o 2.E+09 -
o
1.E+09 -
DIPVPKPK*
R2: 0.9991-0.9999
0.E+00 . :
0 50 100
Sample Amount (fmole)
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SIMIZKBRTF K2 —%v FEE ( High matrix )

1,000 ng YeastiZAM L =R TF FEZRDBRELR

6E+08 - 100amol- 1fmol QEtegtion for most targets
3 to 4 orders of linearity
T SIN: 2.5-6
5E+08 | | < -
3 1 NGFILDGFPR*
[ 1
4E+08 - | 8
-
(] 1
o 10amole  1fmole  100fmole
< 3E+08 - Log,o(Sample Amount)
®
o)
& oe+08 GLILVGGYGTR*
1E+08 -
R2: 0.9997-1.0000
OE+00 T .
0 50 100
Sample Amount (fmole)
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FTEDH
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< HLWFTFA4 S LA TEnhanced FT1 [2& - TEEARIEATTERZR
Y. IMS+10MS/MSE 1B TRAT 5 EMNARETL:
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ERERRELTVLIHEENBON, <SppmTORIEMNTHET L=,
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