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What is Global Proteome Profiling

A
Study Design

Large-scale study design with well- @m Weight loss Weight
defined groups, timepoints, etc. (800 kcal/day) . maintenance
1( )H{ )U( )l 52 Individuals 43 Individuals
Blood Sampling (Weeks) + Set LC-MS method with qual and quant
-8 04 13 26 39 52 considerations built into the method
. « Standard protocol for LC-MS robustness
PistasitiicWaikilow and reproducibility assessment (based
on generic ISTD)
* Well-defined sample preparation 1294 Samples Plasma Proteome Profiles + Bioinformatics pipeline for automated
protocols —— = data processing
* Incorporation of generic = e » Processing output into a format for
ISTD/control : Protein : biologi(_:al interpretation (KEGG, String,
» Reference groups or pooled 1 Ingenuity, etc.)
response % ‘_ == ' =
_> ——
E - “E;j;,_’ z /’(_/ Pror:ein
S N Weight Weight
g*a& % - loss  maintenance @
Raw Data q,\éo'b
Time \‘\8\
Sample
Preparation LC-MS/MS Data Analysis |
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Pushing the Limits of LFQ

Maximize breadth and depth of proteome
coverage for each sample — peptide detection

Maintain high throughput

Robust and reproducible data acquisition across
each sample for the entire study

Leverage “match between runs”

Employ automated data processing pipeline(s)




Challenges — LC-MS Perspective

Speed of data acquisition (MS and MS/MS)
Reproducibility for match-between-runs analysis

Data quality for peptide identification — MS data
guality plays as much of a role as MS/MS

Data quality for peptide XIC, integration, and
guantitation

Platform stability across the study




Things to Consider When Creating Maximum Data Acquisition Methods

Quantitative Data Processing

Minimum data points per chromatographic peak
Resolution to extract target m/z values
Mass tolerance for data extraction

Reproducibility across samples

Qualitative Data Processing

Confident peptide sequencing (HRAM for DIA)
Accurate mass analysis at MS stage

Match between runs

:|‘ 1 DDA/DIA Cycle



Top 5 Attributes of the Orbitrap Fusion Lumos™ Tribrid™ Mass Spectrometer

5. FAIMS Pro Interface

2. Orbitrap mass analyzer
 Resolution up to 500,000

 Exceptional mass accuracy

Tribrid Architecture

Advanced
3 mass analyzers o Bt
2 mass detectors Guide

lon-routing multiple

Dual-Pressure

Ultra-High Field Orbitrap Linear lon Trap

Mass Analyzer

o
\ f O\O\O@\ Low Pressure

Cell

Advanced

Quadrupole \

Technology High Pressure
Cell

3. Linear lon Trap mass analyzer

ﬁ'ﬁ . = | N A g Routing « Maximum sensitivity
I | \ Multipole e Shortion fill times
C-Trap * Reproducible product ion
EASY-ETD/IC __ —Tu.5 spectra
lon Source E%}*— Electrodynamic
S— lon Funnel .
. : 4. AGC and Max lon Fill
High Capacity . ) . .. .
% Transfer Tube « Maintains highly efficient data acquisition

Enhances Tribrid performance

Extends proteome coverage through CV
fractionation

Reproducible performance

Extends robustness

« High mass accuracy for all precursors
across the dynamic range

« Enables reliable quantitation between
samples




LC-MS Experimental Design

Standard Sample Reversed phase LC-MS Data Processing

Pierce HelLa Protein Digest Standard

Easy nLC coupled with Orbitrap Fusion Lumos
(P/N 88239)

Proteome Discoverer
(300 nL/min)

et (oW,

Aurora UHPLC Column with nanoZero™ fitting

. — -
P DISCOVER MORE MS/MS were searched in the UniProt Human
T database with Sequest HT and only 3 standard
Product Specifications Modifications:
« Column Format: Analytical Column « Max Pressure: 1200 bar -Carbamldomethylatlon (C)
» Column e: Reversed Phase * Temp Limits: °C (Low pH . .
. (I:ml' use v-l;‘ljt: UHPLC . :arti?:ll; Si:e: ?56urrf o _OXIdatIO.n (M) .
- Dlareter . " Erstonary Phase:  C10 -Acetylation (Protein Nter)
» Pore Size: 120A
, Unique Peptides were filtered with 1% FDR.
lonOpticks (P/N AUR-25075C18A)
, ThermoFisher
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Parallel ion processing on the Tribrids in OTIT Mode — Fastest Data Acquisition

All Tribrid mass spectrometers optimize the duty cycle by parallelizing ion injection with m/z analysis

Orbitrap MS1 scan -

ion trap MS2 scans -

Scan cycle
Dual-Pressure
Ultra-High Field Orbitrap : @3 O\
A X LR\
// Low Pressure
Advanced Quadrupole e = R,
= .
Active Beam Technology 2 = High Pressure
¢ -
. lon Routing Tzt Charge State
. \ Multipole
C-Tra W"a'_mc
oo £ ‘
lon Source E%]-— Electrodynamic
— lon Funnel ddMsS2 IT HCD

High Capacity
% Transfer Tube




Maximizing Proteome Coverage on the Orbitrap Fusion Lumos Tribrid

New Depths of Analysis of Complex Samples

Base Peak: 9E9

e To maximize the sampling available precursors,
we configured the ion trap to collect MS/MS
spectra at 240 Hz
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Maximizing Proteome Coverage on the Orbitrap Fusion Lumos Tribrid

Resolution = 240,000

Intensity

Charge State

Dynamic
Exclusion

Multiplex Tons

Isclation Mode

Isolation Window (m/z)

Isclation Offset

Activation Type

Collision Energy Mode

CID Collision Energy (%)

CID Activation Time (ms)

Activation Q

Multistage Activation

Detector Type

Scan Range Mode

Ion Trap Scan Rate

AGC Target

Inject Tons for All Available
Parallelizable Time

Maximum Injection Time (ms)

Microscans

Data Type

r

| Quadrupole

|1.6

|Dﬁ"

| CID

| Fixed

|35

10

|U.25

r

| Ion Trap

| Auto: m/fz Mormal

| Rapid

| 2.0e3

[~

|300

1

| Centroid

Data-Dependent MSN Scan Properties

Data-Dependent MS™ Scan Properties

Multiplex Ions

Isolation Mode

r

Quadrupale -

I Isolation Window (m/z)

=

Isolation Offset | off - ‘
I Activation Type | HCD - I
Collision Energy Mode | Fixed - ‘
HCD Collision Energy {%a) | 35 |
Detector Type | Ton Trap hd

Scan Range Mode

| Define m/z range

Scan Description

Ion Trap Scan Rate | Turbo -
Scan Range (m/fz) | 200-1400

a
AGC Target | 3.0e4 -
Inject Ions for All Available O
Parallelizable Time
Maximum Injection Time (ms) | 10
Microscans | 1 |
Data Type | Centroid - ‘

@ To maximize the sampling
available precursors, we
configured the ion trap to
collect MS/MS spectra at
240 Hz

Method template also available on:

http://planetorbitrap.com/
orbitrap-fusion tips/templates
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Either ion injection or ion trap m/z analysis can limit the acquisition rate

« The ion trap analysis time is

proportional to the size of the m/z
Injection time 10 ms Injection time 15 ms range analyzed

Injection time 25 ms Injection time 35 ms

Turbo scan rate (0.008 ms/Da)

~l
o

_ « The MS2 acquisition rate will be
) limited by the m/z analysis step if
| the time needed to scan ions out
of the trap is longer than the
injection time

o)

o
| 1 1 1 1
————

1200 m/z range guaranteed
ITMS2 rate set by injection time

o)
o
C

ITMS2 acquisition rate (Hz)

40 + ! .
1 . - - ] - o * In order to interrogate the largest
30 1 : ] population of precursors
20 1 ] possible, we need to control the
T ; acquisition rate with the MS2
10 I o e Maximum injection time
0 200 1000 1500 2000

Scan range (m/z)
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Comparative HCD Data - Measured in Both Detectors

FSN20466_HelLa_OTIT_Turbo_2ug_Aurora_120min_028.raw #187835 RT: 98.3468 min
ITMS, 714.8558@hcd35.00, cv=-50.0V, z=+2, Mono m/z=714.85445 Da, MH+=1428.70162 Da, Match Tol.=0.6 D

ys'
40 + 516.10 . .
Linear lon Trap HCD Detection
»
2 30
° Ve©
2 603.13
Z 20 ] s y#-NHs bg*  bi-H,O y6-H:0 7 ys* yo' Yo'
@ P £ 3 8 4 bs+-H,O 750.32 y10*-NHs yu'-NH;
5 . . 401.97 45696 45564 ys-H:0 585.04 : 851.36 952.30 1067.28 .
- 212201 ys=H0 vt e 49820 | 0035 by be* by 1050.26 119744 yu
: 287.08 : ‘ 613.30 679.29 826.38 1214.35
10 - N 305.09 by HZO b; - y6 -NH:’.s . N y N y10t-HO L .
y2 344.10 " yif be-HO VROl yeNHs Yo 0| yeNHy Y0OREO o6 » yuHO - o
I 607.87 66127 73231 83390  §33.06 93512 93432 129753 131552
0 I ' LJ.‘ Il J.u anly " Ldding iva ' il Wi N~ ' e i | ,
200 600 800

1400
m/z

FSN20466_HeLa_OTOT_2ug_22ms_Aurora_120min_027.raw #99559 RT: 97.9486 min
FTMS, 714.8557@hcd35.00, cv=-50.0V, z=+2, Mono m/z=714.85399 Da, MH+=1428.70070 Da, Match Tol.=0.02 D

w Orbitrap HCD Detect
600 o
rbitra etection
500 +
»
e N
7 400 Ye
g 603.31213 X
8 7 + Yo"
2z 300 7 y2* 2 11,0 750.37982 s +
g 20413422 by O y-H,0 ;’;“5 25336 85142816 9525;’7516 1067.50366 yar*
= . (915.13940 o by 498.26852 . 1214.57300
200 ] Y : ys* 34419794 477, 23520 Nn
305.18277 ys-NHs L0 N ) yio'-Hz:0 . N
100 12862 v 499.25400 PR Al y7-H0 ys*F0 yo'-H;0 1049.49500 yu'-H0 yi2
" | 419.22397 . /58530188 732.36664 833.41772 93446118 1196.56165 1315.61987
| ys-Ha - bet S 46
o 1 [0 | (| 'l | | | L “ L1 g N | wl | l: - 1. | . | Ly . | |' | .
200 400 600 800 1000 1200

1400

HCD method is consistent between the two experiments — the ion-routing multiple moves the resulting product ions
into the defined mass analyzer for HCD spectral analysis




Optimal ITMS2 settings are sample and method dependent

c o © .
« The Orbitrap Fusion Lumos collects > 150,000 ion trap MS/MS spectra during e - ‘e °® o
. . . - ® 9
a 1 h data-dependent LC-MS/MS analysis of 1 ug of HelLa tryptic digest
. MS/MS . PSMs . Uniquuoz II:ergi)des Protein Groups
50000 - - 200000
46351 @ 155010 46117 ITMS2 acquisition rate with Turbo Scan
45000 - 42891 49202 - 180000 and 10 ms Injection Time
159370 during a 60 min LC-MS analysis
40000 - ® - 160000
37075 _ .
N
35000 - - 140000 so | :
@ e e - ~47HZ
30000 - - 120000 9
"=' 40
25000 - - 100000 2
@ 30
20000 - - 80000 =
§' 20
15000 - - 60000 o
= 10 +
10000 - 40000 =
Cl [E T S R R S ST B
5000 - 20000 0 10 20 30 40 50 60 70
Retention time (min)
0 10 ms 15 ms 20 ms 25 ms Y
ThermoFisher
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Spectral Complexity Presents Unknown Challenges

9.31

24.79 31.44

47.24
15.40

68.47 77.55 85.65

20.59 40.62

100 110 120 130

NL: 7e6 sopm

451.8940
7=3 538.7751
z=2
395.2313
z=2
581.3139
460.7643 13
7=2
445.1209 4707
=2 70,7356 631.4054
415.2614 74,8559 789._32649
z=2 677.3374 7-2 z=
646.3330 272
752
509.2745 83.3376

A‘m‘lt t Aol ‘n‘ﬂ;u‘l‘l‘ el ‘hu‘ ‘ Jl L “Mﬂ‘ e

- f T 1 i
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ThermoFisher
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Spectral Complexity Presents Unknown Challenges

9.31
24.79
31.44
47.24
15.40 81.34
85.65
20.59 40.62 68.47 77.55
59.54
W 124.93
10 20 30 40 50 60 70 80 90 100 110 120 130
Time (min)
561.3147
- Z:
NL 3e5 564.3207
: 558.2675 #e
550.7675 7=2
z72
451.8940
7=3 538.7751 564.8223 566.3174
= e 558.7692 561.8163 72 =
2= z=2
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395._22313 721 5622604563 2315 z ey 5719725
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Spectral Complexity Presents Unknown Challenges

931
24.79 3144
47.24
15,40 81.34
2059 40,62 6847 7755 | 8985
i i oM W
10 20 30 40 50 60 70 80 90 100 110 120 130
Time (min) sq13147
5507675 5643207
= 558.2675 T
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564.8223 5%6_. 3174
3952313 558.7692 56,8163 272 e
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732
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Z 0o
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R5=6165%%g(])- z=3 R=152029
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Comparative Product lon Spectra

Hela_0_7Da_lso_02.raw #100597 RT:59.8997 min
ITMS, 566.3050@hcd35.00, z=+2, Mono m/z=566.30386 Da, MH+=1131.60045 Da, Match Tol.=0.6 D
4000
NTEAVDLITR 919.55
735.41 .
y7
30001 Scan # 1000597 787.49
7
2 213.11
8 3 . R
8 213. . . V4 566.24 Ve*
g0 bs"-NH, boNHs o 50235 . ys* 716.45
g 328.13  b,t-H,O 5 399.10 ¥ X
£ 216.12 - iy e T 42913 478.99
327.09 358.19 : |
1000 660.41 1018.54 4 1> 56
ya~-H0 678.28 "E”fi‘ yoNH;  yo' -
484.17 91745 o050 1017.67
o ; Ll 1 PR L
110 1200
miz
Hela_0_7Da_lIso_02.raw #100596 RT:59.8992 min
ITMS, 566.3174@hcd35.00, z=+2, Mono m/z=566.31631 Da, MH+=1131.62535 Da, Match Tol.=0.6 D
4000
IVAIGTSDLDK s
919.55
3000
Scan # 1000596 v o yo-NHs
z by* 735.40 e 902.41 916.57
H
% 2000 21315 566.19 617.36 H
g bs?* bs* ye2 502.26 b+~H,O 67};;7 ys'
£ 227.16 ° bs* ya* - 624.33 27 716.46
yr 28416 339.16 453598 19028 535.07 by yeHO 84847 vy H,0
1000 26207 : S 64215 660.42 Yi-H:0 773.32
e VS 1 ye-H.Q Y1 ys*-NHs . 2 920.59
I 20.5
vt |, - 3 519.23 560.36 bs* 788.47 be*
. ) 757.25 870.82
o 1 it T T—— L ,
300 400 500 600 700 800 900 1000 110 1200
m/z
Hela_0_7Da_lso_02.raw #100573 RT: 60.0113 min
ITMS, 566.9398@hcd35.00, z=+3, Mono m/z=566.93869 Da, MH+=1698.80152 Da, Match Tol.=0.6 D
] LDHHPEWFNVYNK o
1500 - . 50238 b by 917.56
£ 42}:15 .. 50323 566,94 589.05 yu*'
3 y3*, ys> o 34 . +NH. 736.36 788.52
z 21314 YUY yNH, VP HO ys*-NHs s bg2* y10*-Ha0, y102-NH; /8802 921.48
£ 1000 - 26202 31020 13075 50625 ¢ v yst 658.47 735.37 bt
3 . X 199.9/ + 2+ 2+ i+
E | bi?*-H,0 532.22 59879 637.38 Ve, y122-HoO, y122*-NHj y7*-NHs 117651
22604 Y2 419.08 be 784.74 ey YSHO e
261,02 Vi 729.39 S0 108150 1099.37 NH Y
500 4 ; 300.87 by? bs-H, ys*-NHs 1196.52
b, | v bus? 1179.48 2
o
300 400 500 600 700 800 900 1000 110 1200
miz
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Theoretical Isotopic Analysis

i)
RS NTEAVDLITR
100
80 ] 566.82%583
60 R‘lziz !
40 567.3066
. R=128246
20 7 7=?
0 566.3174
R=161605
100 — z=2 -1.85ppm
() |
% go 66.3051 -2.23 ppm
S ] -2.12 ppm 566.8192
3 60 R=155300
2 B -2.65 ppm 7=2
2 40— 566.8068 566.9398 567.3079
2 ] R=14£%305 R=135700
¥ 20 7 Z-/\A z=2
| N A n JUL
0 566.3164
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100 z=?
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- IVAIGTSDLDK R=143387
60 7=?
40 567.3192
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20 1 7=
0 7”\‘”\”‘\‘”\”‘ UL R A R R Rl R L R R R RS R R R Rl R I R L R R R S R R L A R RS R AR R A R RS R Rl AR Ll AR R AR R RARS LA AN RN RRRE RN RARE RN RARERRAN RRRN A
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m/z
ThermoFisher
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Benefits of Mass Measurement Accuracy for XIC Analysis

-1.77

100 Lo s980 NL: 2.11E5
] 59.77 =
E 1.59 5983 B86.3146-566.3180 F-
901 -1.77 FTMS + 8 NSI Full ms
80 59.74 50.86 [\%75 .0000-1500.0000]
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970~ -1.59
%60: 59.70
<50
o - 59.67 -1.94
gao  2d2 59.03
30 59.64
207 59.96
10-
1(?& -1.61 59.77 59.80 177 N%: 1.93E5
] 212 2.12 -1 =
E . 566.3025-566.3059 F:
90- 974 59.83 FTNIS + p NSI Full ms
80 230 o4 [a,?s .0000-1500.0000]
% 70; 59.70 59.86 HelLa 0 7Da lso 02
° -2.12
c E -1.59
5 %0 9.67
< A 59.
o 501 -2.65 59.89
= ] -2.12
© =
8 407
& ] 59.64 5993
30
20+ 59.96
10
0: ‘\““\““\““““““\““\““\““““““\““\““\““““““\““““\““““““\““\“‘\ ‘\“‘\““““““““\““\““\“““
59.65 59.70 59.75 59.80 59.85 59.90 59.95
Time (min)
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OT Resolution and Precursor Extraction Tolerance

Resolving Power = 150,000
Extraction tolerance = = 5 ppm

NL:
e,
1007 NTEAVDLITR B ) I 1 NTEAVDLITRFH +H2 O;
] I C47 Hsa N14 O18
B 1 p (gss, s /p:40) Chrg2
80 7 I | R: 150000 Res.Pwr. @FWHM
1 1
60 1
] I [
40 I 1
1 I 1
20 - I I
0 . 1 !
I NL:
4 | 566.31|74 > 1865
100 — 1 1 I ;=2 Hela_0_7Da_lso_02#100474
] R=1589051 Z=2 | I | RT:50.83 AV: 1 F: FTMS +p
1 = NSI Full ms
880 I 1 I I R=161605 [375.0000-1500.0000]
s I I I !
3 1 1
é 60 | | |
< 1 I I I !
2407 566.2868 | | ) 1
8 R=153104
& 20 z=1 | | |
] I I
° ' ‘ 66.316, NL:
| | "IS ' f 1.26E4
100 7 |VAIGTSDLDK I 1 1 zz? | R=149866 IVAIGTSDLDI+H+Hz O:
] | | I 1 C49 Heg N12 O1s
B p (gss, s /p:40) Chrg2
80 1 1 1 ! R: 150000 Res.Pwr. @FWHM
o - I I I !
] I 1 I !
40 E | | | !
] I | I !
20 I | I
] 1 l |
0 AR A R R R A A A AR A A DA R AR R R R R A LA RN AR R R RN RN RN R N R “\“‘\‘-“\“‘“‘\“‘\“‘\“‘\“‘“““\“‘\“‘\““““‘\“‘\“‘\“‘
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m/z
20 ThermoFisher
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Lower Resolution with Wide Mass Extraction Parameters

Resolving Power = 35,000

566.3039
. _ I
Extraction tolerance = + 20 ppm ! ! ! .
1.27E4
|
w 5 NTEAVDLITR ! ! ! : NTEAVDLITR +H 2 O:
- R:3I4969 1 1 p (gss, s /p:40) Chrg 2
80 : 1 1 I R:35000 Res .Pwr . @FWHM
] | |
60 | 1 | !
40 B ; ! : :
] | 1 I :
20 1 I i 1
. : [ I :
0 — i 1 i NL:
566.3174 1
1 | 2.18E5
_ | 566.3049! I z=2 | Hela_0_7Da_lso_02#100474
100 7 : z=2 : : R=161605 | RT:59.83 AV: 1F: FTMS +
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380 ) R=158905 . | | {3375.0080-215500.0000]
g 60 B : : I
32 ] 1 1 1 I
< B 1 | |
240 7 566.2868 |
8 7 R=153104 I I
290 z=1 | 1 | !
0 - l I l :
I I 566.3164 : N
100 7 IVAIGTSDLDK : : 9 glAIGTSDLDK +H +H2 O:
] 49 Heg N12 O18
n 1 I 1 p (gss, s /p:40) Chrg 2
80 ; I I | R: 35000 Res .Pwr . @FWHM
60 1 1 !
] 1 1 !
40 I I
B [
20 - I
0 = T T T T T T T T T T T T 1 T T T T
566.26 566.27 566.28 566.29 566.35
m/z
- ThermoFisher
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Distribution of Peptide Variance as a Function of Precursor Mass Tolerance

Number of Peptides

4-6 6-8 8-10 10-12 12-14
%CV Range (Peptides)

m+/-3ppm ®+/-10ppm ®m+/-20 ppm
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Integrated Peak Area Analysis

18000

16000
14000
8000
6000
4000
H -

>5e5 5e5 - 1e6 1e6 - 5e6 5e6 - 1e7
Peptide AUC Range

Number of Peptides
oy -
o N
o o
o o
o o

m+/-3ppm ®+/-10ppm ®m+/-20 ppm
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Chromatographic Fit-For-Purpose Methods

1 second
< >
}1 DDA IT MS/MS (26 msec each) 44 per cycle
20 Results in ~ 20 HRAM Full Scan MS and ~ 440 IT MS/MS
sec

0.7 second
< >
}1 DDA IT MS/MS ~ 30 per cycle
Results in ~ 10 HRAM Full Scan MS and ~ 300
8 sec
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New High-Field Asymmetric Waveform lon Mobility Spectrometry — FAIMS Pro
Thermo Scientific™ FAIMS Pro™ Details

Main Control Box
Ny |
T ) = ® FAIMS Pro hardware comprises the main
control box (MCB), the RF coil box and

electrode assembly mounted to a collar
flange, and a bundled cable connecting the

two.

@ Hardware and software ease-of-use makes it
simple to attach and use in <2 minutes

W“““II“IIIIIII :

' e Method templates help a customer to hit the
ground running for DDA proteomics

experiments

RF Coil Box
® No Instrument Configuration necessary,

FAIMS Pro interface is recognized by the
software when mounted and powered up

Bundled Cable

A N
; ':

\ ; A
Dr. Satendra Prasad

Dr. Michael Belford

R&D R&D
ThermoFisher
SCIENTIFIC
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FAIMS Pro Hardware is Tool-Free and Easy to Maintain

High voltage User-Friendly Implementation
waveform lead

Outer electrode e One-way, tool free assembly and

Electrode heater disassembly
Inner electrode

l e No venting required for maintenance

@ Inner electrode blocks line-of-sight,
which improves MS robustness

@ Maintenance is simple and
electrodes can be cleaned by
sonication, at needed frequency

(= 1 week)

/

@ The only parts requiring cleaning are
stainless steel o O ,

Entrance plate

www.thermofisher.com/faimspro
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FAIMS Pro CV Fractionation of Human K562 Cell Line Tryptic Digest

analytl::i-l%?rlﬁstry

 Comprehensive Single-Shot Proteomics with Liquid
. Chromatography—High-Field Asymmetric Waveform lon Mobility
: Spectrometry—Tandem Mass Spectrometry

s Alexander S. Hebert Satendra Prasad I Michael W. Belford, Derek ]. Bailey, I Graeme C. McAlister,
s Susan Abbatiello,~ Romain Huguet Eloy R. Wouters,| Jean -Jacques Duny auhl Dain R. Brademan,

s Michael S. Westphall," and Joshua J. Coon*'* %

WISCONSIN

E

Pr. Josh Coon

Dr. Alex Hebert

Uniqgue Sequence Coverage

® LC-MS analysis of K562
Human cell line

e Individual runs at single CVs
show a distribution of Unique
Peptide identifications

40,000-
35,000_' S0V ® When select CVs are combined
- 4oV in 1 LC-MS/MS run, orthogonal
§ 30, 000' selection results in increased
g 25, 000- — peptide IDs (Here with HeLa)
Q‘ 20, 000- S 22,110
g 15, ooo-
> 3479 809
10,000-_ 1,891
5,000' 8,683 W . o
C- .o o 0o
120 -100 -80 -60 -40 -20 80V 045 °. ¢ .
CV (+)FAIMS
7 ThermoFisher



Applying FAIMS Pro Interface — Leveraging Parallel Data Acquisition

}1 total cycle in 2.4 seconds

CV1i

<

‘ 20 sec
2.4 second
CV1 0.8 second CV2 0.8 second 0.8 second >

RP = 240,000 (@m/z 200) RP = 240,000 (@m/z 200) RP = 240,000 (@m/z 200)
IT MS/MS 35 per cycle IT MS/MS 35 per cycle IT MS/MS 35 per cycle
ThermoFisher
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Maximizing Proteome Coverage on the Orbitrap Fusion Lumos Tribrid + FAIMS Pro

WOk g

6.7

33.3

50

FAIMS setting 1 (CV -40V)
FAIMS setting 2 (CV -60V)

66,7

83.3

10

FAIMS setting 3 (CV -80V)

Method Editor

Global Parameters

Full OTMS scan at CV1

DDA M52 acquired at CV1

29

Application Mode 8.7 2.3 == _5? = kixd i e Advanced Pesk Determination |7
| repice + ralts seng 2 (Cv-o01) et Charae e ] Full OTMS scan at CV2
Method Duration (min) Q e
|1nu | % Internal Mass Calibration ‘ off -
< experiment # 10 » Time Range (min) JERCY aEar o DDA MSE ﬂﬂqmrﬁd ﬂt CVE, Elgu
Detector Type ‘ Orbitrap - - -
o ; @ CVs are pr&selected based on tryptic peptide
e . transmission
Use Quadrupole Tsolation ~
o Lu:: ® Gas-phase separation at different FAIMS CVs
= - sends different populations of ions to the MS,
Mo ecan Toe () |55 | increasing number of precursors available for
— 1 | MS/MS
Data Type ‘Pmﬁla—vj
re o @ [he result is improved peptide and protein 1Ds
SEeC Source Fragmentation (m} - o
R | in one DDA run compared to not using FAIMS
= Pro fechnology
Targs
Trigger QQQ - U
r— ® w po .°
) * o Qo
FAIMS Voltages |Dn 'J @ ® o
\ > ‘ . ® @
FAIMS CV (V) |40 ‘ o=
ThermoFisher
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Evaluating the TIC Comparison

00

A O
o O O

N
o

Relative Abundance —

H
o
oo

Relative Abundance
N (@)} (0]
o o o

N
o

o

o Control . a6t
' : 108.85
15.0219.52 NL: 2.18E10 94.11 96.40
3.45
31.00 37.92 60.16 =0
' T°41.63 - 68.25 80.80,g6.72
48.79 5773 86
v( W 56.78
98.74
24.96 FAIMS 118.38
NL: 1.10E10 880 109.05
40.65 2008
52.08 65.35 [77.87.79.60 91.08 96-29

36.77 |44.27

29.92 50.64

64.30
57.21

T
60

Time (min)

120

30

ThermoFisher
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Extracting out the CV Fractions — 3 Experiments in 1 Injection

Control

114.66
11.34 100.34 108.85

NL: 2.18E10
15.02 S 4.11 - 96.40
19.52 3.45 94.11

o
o

[e]
o

31.00 37.92 60.16 7500
) } . 2
41.63 4 19 5773 68.25 80.80  86.7

56.78

Relative Abundance
r O
o o

N
o

o

oo 24

100 103.88 NL: 8.58E9

-85V
52.08 77.87 123.91

16.17 1731 2862 50.64 91.72
aygg 4461 5064 | 5721 657 66.62

74.88 80.57

80
60
40
20

8.57

98.74
24.96 116.34

'65 V 109.05

40.65

70.28
19.53 20.58 65.35 79.60 96.29

36.77 85.23

FAIMS | ®

NL: 1.10E10

116.79  123.89

118.38
NL: 1.02E10

114.32
50V 100.31109.43,,,, 12566 135 35

100
80
60
40
20

4427 6493 7900 91.08

29.92
14.65 25 74 36'0‘?22 49.11 6359 e o3 1[73.95 80.34
20.66 23

1361

T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T
10 20 30 40 50 60 70 80 90 100 110 120 130

Time (min)

a1 ThermoFisher
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FAIMS Pro Technology Improves Peptide and Protein Coverage

@ vsvs [l psvs W VMU TR Protein Groups o 1 ug of Hela lysate digest analysis
with 90, 120 and 140 min
120000 - 350000 gradients, detected with OTIT and
Ty ity FAIMS Pro (-50/-65/-85V in every
100000 - 300000 single run).
259,525
84,207

- 250000

80000 - e Data were searched against the

| 00000 Uniprot human database using
59,672 Sequest (3 standard modifications,
° acetylation, oxidation and
carbamidomethylation) in
Proteome Discoverer 2.3 SW with
1% FDR using Percolator.

213,723

60000 | ©7.535

- 150000

40000 -
- 100000

20000 -
- 50000

7,303 )
+23%
0 B T T T T O 0 .U @
| NOFAIMS FAIMS | no FAIMS FAIMS ~ noFAIMS FAIMS ) o, ® ‘® o
Y Y Y @ ® ¢
90 min 120 min 140 min y @ ® v Z
® -~
32 ThermoFisher



FAIMS Pro Technology Improves Peptide and Protein Coverage

@ vsvs [l psvs W VMU TR Protein Groups o 1 ug of Hela lysate digest analysis
with 90, 120 and 140 min
120000 - 350000 gradients, detected with OTIT and
308,581 FAIMS Pro (-50/-65/-85V in every
100000 - 04 45 - 300000 single run).
259,525 e ‘268,037
- 250000 _
80000 - y1a7pg 75662 e Data were searched against the
61571 | 00000 Uniprot human database using
60000 | 57:535 50,672 . Sequest (3 standard modifications,
| 150000 acetylation, oxidation and
carbamidomethylation) in
o 00000 Proteome Discoverer 2.3 SW with
1% FDR using Percolator.
20000 - L 50000
7,661
13%
0 - T T 0 i “ (o @
| NoFAIMS FAMS ~ noFAIMS FAMS = noFAIMS FAIMS ) o, '. ‘® o
e} ,
90 'min lZOYmin 140'min » @ ® ® : ;
23 ThermoFisher



FAIMS Pro Technology Improves Peptide and Protein Coverage

120000 -

100000 -

80000 -

60000 -

40000 -

20000 -

@ vsvs ] rsvs |

259,525

213,723

Unique Peptides

(1% FDR) Protein Groups

321,188

308,581

75,662 77,892

104,720

S 282,834 |

- 350000

300000

- 250000

- 200000

- 150000

- 100000

- 50000

@ 1 ug of HelLa lysate digest analysis
with 90, 120 and 140 min
gradients, detected with OTIT and
FAIMS Pro (-50/-65/-85V in every
single run).

e Data were searched against the
Uniprot human database using
Sequest (3 standard modifications,
acetylation, oxidation and
carbamidomethylation) in
Proteome Discoverer 2.3 SW with
1% FDR using Percolator.

0 - -0 e .
| NOFAIMS FAIMS ~ noFAIMS FAIMS ~ noFAIMS FAIMS ) o, ® ‘® o
Y T T ® ©
90 min 120 min 140 min » @ ® ® ® ;
ThermoFisher
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FAIMS Pro Technology Improves Peptide and Protein Coverage

@ vsvs [l psvs [ O TER Protein Groups ® 1 ug of Hela lysate digest analysis
with 90, 120 and 140 min
gradients, detected with OTIT and
@ 453,908 - 450000 FAIMS Pro (-50/-65/-85V in every
single run).

140000 -~ - 500000
126,483

120000 -

- 400000
104,720

® More optimization is needed for

282,834 - 300000 180 min gradient

80000 -
- 250000

60000 - e Data were searched against the

Uniprot human database using
- 150000 Sequest (3 standard modifications,
acetylation, oxidation and
carbamidomethylation) in
8,186 - 50000 Proteome Discoverer 2.3 SW with

1% FDR using Percolators ‘o
) ° e ®

@ @
> . ™ ® @

- 200000

40000 -

- 100000
20000 -
7,899

0

FAIMS 140 min FAIMS 180 min (¢

©
[

- ThermoFisher



FAIMS Pro Technology Improves Peptide and Protein Coverage

45,000 ~

40,000 -

35,000 -

30,000 -

25,000 -

20,000 -

15,000 -

10,000 -

5,000 -

. Unique Peptides
(1% FDR)

21,425

4,639

30 min

Protein Groups

36,253

5,859

60 min

42,110

6,203

90 min

@ 100 ng of HelLa lysate digest
analysis with 30, 60 and 90 min
gradients, detected with OTIT and
FAIMS Pro (-50/-65/-85V in every
single run).

e Data were searched against the
Uniprot human database using
Sequest (3 standard modifications,
acetylation, oxidation and
carbamidomethylation) in
Proteome Discoverer 2.3 SW with
1% FDR using Percolator.
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FAIMS Pro Technology Improves Peptide and Protein Coverage

Unique Peptides (1% FDR) Improved Peptide Identifications
m Control mFAIMS 69 801 ® Hela lysate digest analysis with 140 min
: gradient, detected with OTIT and 3 FAIMS CVs in

52,417 53,958 one run

e Peptide improvements exceeded 20% for both
100 ng and 1000 ng loads compared to no
FAIMS

100 1000 : :
ng ng e Data were searched against the Uniprot human

- database using Sequest in Proteome Discoverer
Protein Groups : :
P 2.3 SW with 1% FDR using Percolator
m Control mFAIMS
7,899

6,695 6,617 o Protein ID improvements with FAIMS Pro
technology were nearly as high, approaching
8000 protein group IDs at the 1000 ng load

100 ng 1000 ng

37 ThermoFisher



FAIMS provides same IDs with 5x less sample and shorter gradient

m 1000ng Hela - 120 min gradient without FAIMS Increased Sensitivity and Throughput

m 200ng HelLa - 90 min gradient with FAIMS _
® FAIMS can save sample throughput time by

50,263 51,904 providing similar IDs in shorter

chromatographic runs
@ @ Loading only 200 ng and analyzing on a 90
min gradient with FAIMS achieves >1000
more peptide IDs and >200 protein IDs than
25% shorter run a 1000 ng load and a 120 min gradient

5x less sample without FAIMS

@ Over time, this could lead to savings in time
and samples

Unique Peptides (1% FDR) Protein Groups
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FAIMS Pro Technology Improves Peptide and Protein Identifications

FAIMS

1,404 6,873

289

Protein groups
(8,566)

FAIMS

30,677 77,773

Unique Peptides
(115,750 at 1% FDR)

7,300

Deeper Protein coverage

®

13 No FAIMS HelLa LC-MS runs and 13
FAIMS HelLa LC-MS runs were searched
together, and the two global ID results
were compared to identify unique
peptides and protein groups that can only
be observed with FAIMS.

Over 25% of the unique peptides were
identified only with FAIMS.

Over 15% of protein groups were
identified only with FAIMS, only 3% of
proteins were identified without FAIMS

Data was searched against the Uniprot
human database using Sequest in
Proteome Discoverer 2.3 SW with 1%
FDR using Percolator.
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Comparative Reproducibility as Defined by AUC Values per Peptide

14000

12000

10000

8000

6000

Number of Peptides

4000

2000

0-5 5-10 10-15 15-20 20-25 25-30
%CV Range

mFAIMS mNo FAIMS
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AUC Distribution Analysis — Peptides Measured with %CV < 35%

12000

10000

8000

6000

4000

Number of Peptides

2000

N m

<leb 1le5 - 2.5e5 2.5e5 - 5e5 5e5 - 7.5e5 7.5e5 - 1e6 1le6 - 2.5e6 2.5e6 -5e6
Peptide AUC Range

® FAIMS mNo FAIMS
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FAIMS Provides Higher Protein Coverage in Many Signaling Pathways

# of proteins in No

# of proteins in

Pathway FAIMS FAIMS
Cytokine-cytokine receptor interaction 12 24
Phospholipase D signaling pathway 46 63
NF-kappa B signaling pathway 34 46
Jak-STAT signaling pathway 31 41
Lipoic acid metabolism 0 2
MTOR signaling pathway 76 90
ErbB signaling pathway 44 53

+100%

+73%

+74%

+76%

Only IDed with FAIMS
+80%

+83%
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FAIMS unveils the MAPK Signaling Pathway

Unmatched protein detection

@ Proteins shown in orange were identified in both No FAIMS and FAIMS LC-MS runs.
e Proteins in light green were identified only in the FAIMS LC-MS runs, in red , only in no FAIMS runs

e Proteins in black and green were not identified. FAIMS allows the identification of all the proteins involved in the
MAPK Signaling Pathway.

MAPK SIGNALING PATHWAY

__________ {;;[ Phosphatidylinosit ul]
{ siznaling system
|
Proliferation,
Heterotonmene__ __ __ __ __ - O tion
G-protein anti-apoptosis
— CACH ]—bo
Classical MAP kinase ; C-&2+
pathway |
|
|
|
|
|
|
— I . .
[GF —» r1i0 — SOS Ras SRF . O ——m Poliferation,
G12 —:—l* taplm | |,:_-_;.;.;-._1__—_' | PTP | MKP
ThermoFisher



Summary

44 Proprietary & Confidential

Tribrid architecture provides significant
advantages for LFQ

Quadrupole mass filter is extremely
beneficial for OTIT acquisition
schemes

HRAM MS in OT is significantly better
for routine XIC analysis

FAIMS Pro can increase the proteome
coverage while maintaining
reproducible measurements
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