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Goals

* Explore the capabilities of High Resolution Accurate Mass for Peptide
Quantitation
» Balancing the benefits of speed, selectivity, and number of analytes

* Go through an example of peptide quantitation workflow
» Discovery-based, data dependent MS for target selection

» Setting up the targeted SIM (single ion monitoring) or PRM (parallel reaction
monitoring) method

e Data evaluation

 Tips and tricks for optimal performance
» Best practice techniques for acquiring reliable data
» Reference guides for HRAM MS set-up




HRAM Peptide Quantitation on Q Exactive Series Mass Specs

* Q Exactive MS instruments have several key
features:

* High resolution precursor measurements

* High resolution fragment measurements _—
 Efficient precursor window isolation E—
« Multiplexing capabilities

« Targeted quantitation experiment
possibilities:
 Full MS
e t-SIM
* PRM (with and without MS scan)

« Untargeted quantitation
« DIA




HRAM Peptide Quantitation on Q Exactive Series Mass Specs

« Targeted quantitation experiment
possibilities:
 Full MS
e t-SIM
* PRM (with and without MS scan)




An Example HRAM Experiment: Discovery to Quan
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Define the Experiment

* What are your goals?
» Are you trying to quantitate 1000 peptides?
* |s absolute quantitation of only 5 targets your priority?
« Are you interested in only targeting, or do you also want to survey the sample?

* There will always be a sacrifice within the targeted experiment
» Choose the right balance for your experiment

Difficulty

Sensitivity
Experimental
Design

Precision Accuracy




Considerations for Number of Targets

As numbers of peptide targets increase:

* LC method may need to be longer for best
separation

 Affects method throughput

 Fewer measurements can be made for
each target

* May affect reproducibility, sensitivity and
accuracy

* More targets means RT scheduling

* Choosing RT window widths and balancing
concurrent precursors can be challenging

Method Performance Characteristic

v

Number of Peptide Targets in Method




An Example HRAM Experiment: Discovery to PRM

Top 20 dd-MS2 Screen

scheauled Time

 Balance RT windows
and number of
targets

e Adjust MS
parameters for best
cycle time

r

* Import .msf file into

‘ Skyline software

* Generate spectral
library

Proteome Discoverer 2.1

Mass Informatics Platform for Protein Scientists
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Peptide Selection

* Select and refine
peptide list in Skyline
for proteins you would

like to quantify




An Example HRAM Experiment: Discovery to PRM

Top 20 dd-MS2 Screen

Proteome Discoverer 2.1

Mass Informatics Platform for Protein Scientists
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Example Experimental Design: Data Dependent Acquisition

Sample Details Thermo Scientific™ Q Exactive™
 Thermo Scientific™ Pierce™ Hel a HF Mass Spectrometer Conditions

Protein Digest Standard (Part #88328) < Top 20 data dependent acquisition

e 0.5 pg/pL Full MS resolution: 120k

» Thermo Scientific™ Pierce™ Peptide Full MS AGC target: 3e6
Retention Time Calibration Mixture (Part | \1c5 resolution: 15k
#88320) '

* Response curve from 25 amol -100 fmol/uL

MS2 max injection time: 20 ms

« Light versions spiked at a fixed 10 fmol/pL * M52 AGC target: 1e5

« 6 X5 LC-MS/MS Peptide Reference Mix ° NCE: 27
(Promega, Madison, WI, Part #V7495)

e 20 amol — 200 fmol/uL
 MS Qual/Quant QC Mix (Sigma®, Saint
Louis, MO, Part #MSQC1-1VL)

* 14 light and heavy peptides at various L:H
ratios

10



Example LC Conditions — EASY-nLC 1000

* Trap-Elute configuration

e Trap column: Thermo Scientific™ Acclaim™ PepMap™ 100 C18 (100 pm
ID x 2 cm L, 5 um particle)

» Analytical column: Thermo Scientific™ EASY-Spray™ C18 (75 um ID x 25

Cm L, 2 I.lm partiCle) r~ Pre-column equilibration
W alume: |—15 | 37%'}4‘-_?

Flon: I 4,00 ul 4 min .
» Gradient G .

° A — 2% AC N/O . 1% form I C; r—dnalytical column equilibration

Wolume: I 10 .

— 0 0 ; =
* B =90% ACN/0.1% formic o [ i/ - T
Sample pickup and loading Gradient | Pre-column and Anabytical column | Futosampler | e i'\r }
Gradient Maw. pressure: I £00.00 Bar E
Time | Durstion | Flow ji/mn] | %B| g5 v umn]  ABmodue (LB o
g!;% gg% g% AE 2 N S S S : E — S ample pickup
200 0500 00 95 303 doecteeciooboocbobo i
37:00 05:00 300 95 7 P P :___' Wolurne: I 1 pl[Max. iz "loop size - 2 ')
301
300 —- 5% Flaw: I 10 pl/ min
299 oot
281 o —
— Sample loading
297 vl |—5 | —m .'rm|
296 alume: 1l N, {
208 ————————1 o J}{’ ?1" 1.
Ad | ool | up | Dows | 0 5 10 15 20 25 30 35 40 Flow | 400 ul/min g ;\
Time fmin] |\4_,J
- - - - - b ax. pressure: I 250.00 Bar !
* Time per injection: 60 minutes
ThermoFisher

11 SCIENTIFIC



Proteome Discoverer — ldentifying Peptide Candidates

4 1. Input Data
Protein Databaze Homo sapiens [SwizeProt TaxlD=960E)
1 1 Enzyrne M ame Trypsin [Full]
° SearCh dlscove IFy data' In b aw. Mizzed Cleavage Sites 2
tin. Peptide Length E

Thermo Scientific™ Proteome M, Paplide Langth Tad

4 2 Tolerances

D Iscove re r ™ SOftware Precursor Mass Tolerance 10 ppm

Fragment Masz Tolerance 0050a
. |Jze Awerage Precursor Mass Falze
¢ P roceSSI n g Workﬂ OW |lze Average Fragment Mass Falze
4 3. Spectrum Matching
[Jze Meutral Lozz a lons True
|Jze Meutral Logzz b lons True
Spectrum Files (4] Use Meutral Loss v lors True
[Jze Flanking lons True
Wwheight of a lons 1]
Weight of b lonz 1
Weight of ¢ lans 1]
Wwheight of  lons 1]
Weight of v lons 1
Spectrum Wwheight of z_Iu:uns - 1]
Selectur 1 4 4 Dynamic H.o.dlll.catluns .
b ax. Equal Modifications Per Peptide 3
1. Dynamic Modification Owxidation /£ +15.995 Da [M)
2. Dynamic Modification Mone
3. Dynamic Modification Mone
4, Dpnamic Modification MHaone
. Dynamic Modification Mone
E. Dynamic Modification Mone
[ SE[]HESt HT 2 } > B Dynamic Modifications [peptide terminus)
> 6. Dynamic Modifications [protein terminusz)
4 7. Static Modifications
Peptide M-Terminus MHaone
Peptide C-T erminus Mone
1. Static Modification Carbamidormethyl / +57.021 Da [C]
'ﬂ 2. Static Modifization MHone
3. Static Modification Mone
l Percolator 3 4. Static Modification Mone
B, Static Modifization MHone
G. Static Modification Monge
12 ThermoFisher
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Proteome Discoverer — ldentifying Peptide Candidates

« Search discovery data in Proteome Discoverer
» Consensus workflow

13 SCIENTIFIC



An Example HRAM Experiment: Discovery to PRM

Top 20 dd-MS2 Screen

* Import .msf file into

» Skyline software

* Generate spectral
library

Proteome Discoverer 2.1

Mass Informatics Platform for Protein Scientists
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Peptide Selection

4 .
* Select and refine

peptide list in Skyline
for proteins you would
like to quantify

Skyline

and number of
targets

* Adjust MS
parameters for best
cycle time
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An Example HRAM Experiment: Discovery to PRM

r

* Import .msf file into
Skyline software

* Generate spectral
library

Peptide Selection

4 .
* Select and refine

peptide list in Skyline
for proteins you would
like to quantify
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Evaluate Targets in Discovery Data with Skyline

* Raw files from discovery experiments can be re-analyzed to observe selected
peptides from MS1 data in Skyline

* Once peptide targets are selected, import discovery data to ensure peptide is
detected and to verify RT and isotopic correlation

éSkyline-daily-QE_HeLa"_aIIdes_OE-leﬁ_lZOOpeps_vﬂl.sky - - L 3 v =
File Edit View Settings Tools Help

OE k| X Ga@(9-o-

it BX | 061716_QEHF_34min_HelaPlus_30min 03 | 061716_QEHF_40min_HelaPlus 01 | 061716 QEHF_40min_HelaPlus 02 | 1 v x || PeskAreas & 2
Replicates: 061716_QEHF_34min_HelaPlus_30min_03 h
22 QaIUES; PO4908; POCOSS - m— precursor - 980.9591++

g o @, AGLOFPVGR (B 200 precursor [M+2] - 967.9616++ ‘ mmm precursor [M+1] - 981 4606++

- @ b, 4727693+ fdotp 1) - 19.6 mmmm precursor [M+2] - 981.9616++

@ 4 3155153+++ (dotp 0) 07 ppm
P04308: POCOSS
a @, HLGLAR
- @ _y, 425.7665+ fdotp 1) 150 +
PE2032
- @ 9, YPIEHGITNWDDMEK
o
- @ 4y 6543085+ (dotp 1)
PO4308
- @ 9, VTIAQGGVLPNIQAVLLPK
- @ 4, 5660880+ idotp 1)

@ _f), 644.39455++ (dotp 0.99)
QEONWE2

@ B, ESYSVYVYK

- @ 4, 569 2768+ (idotp 1)

9 _i_ 379.8536+++ (dotp 0) 199
P§2937 +0.1 ppm i
J o ®, VSFELFADK PP Replicate

0 t t t t t t t t

@ _dy, 528.2740++ idotp 1) P—
@ _i_ 352.5134+++ (dotp 0} 192 19.3 194 19.5 19.6 19.7 19.8 19.9 200 Retention Times 1 x
= @ 9, IPGFMOOGGDFTR Retention Time [C5— Regression_+ _ Peptides
@ _fy, 799 8763++ idotp 0.9) =
[ @ _dy 533.5866+++ [datp 0.97) Library Match nx 10 muden:fﬂ.iﬁd \gﬂtercem =782
P16402 iyt
- 9y SGVSLAALK HeLa_QEHF_v01 - YPIEHGITNWDDMEK, Charge 2 % Treosmes

@ _fy, 423.2582++ dotp 0.99) 50 — R
@ _j_ 2825079+ (dotp 0)
@ 9. ALAMAGYDVEK 25 1
@ _iy 5542077+ dotp 1) 40 +
: @ _i_ 368.8609+++ (dotp 0)

@ @, ASGPPVSELITK

@ _fy, 539 8375+ (dotp 1)
W @ A 400.2274+++ (dotp 0.7)
P11142-1; P11021
@ @, INEPTARAIATGLDK
- @ 4, 8304512+= idotp 1) 10

b8
vz ‘
b3) \5

B13++

@ _dy, 553.9699s++ (dotp 1) 1 7
POG 0 FIIS3ES LAl ‘ | l | | | | Il |
» 9, VIGSGCNLDSAR 0 1 1 } } .
- @ 4 6248037++ (dotp 0.99) 200 400 600

@ _A_ 416.8716+++ (dotp 0.83) -
< [ I, ] »

Read 3/339 prot 3/1,196 pep 4/2,369 prec 10/7,107 tran
Y P! pep [

|— precursor - 980.9581++ —— precursor [M+1] - 981.4606++

o
w
b
‘

w
L

idotp
1.00

i o
PR
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Proteotypic Peptide Selection — Refining the List

 “Proteotypic peptides are defined as the peptides that uniquely identify
each protein and are consistently observed when a sample mixture is
interrogated by a (tandem) mass spectrometer.™

» Key Criteria for peptide selection:

Unique sequence for
target protein
| No PTMs |

Fragments generated
are a variety of ions
(i.e. not just 3-4 ions)

Length of 6-25 amino
acids
' No Missed cleavages I

Not too close to N or
C terminus
(exoproteases)

| 1. Mallick, P. et al. Nat. Biotechnol. 25, 125-131 (2007).

Not too hydrophilic or
hydrophobic

lonizes well |

17



Generating a Q Exactive MS Inclusion List from Skyline

* Once you have refined your list, you can export the isolation list to set up your

PRM instrument method.

g Skyline-daily - Tutorial.sky *
File | Edit View  Settings Tools  Help

| start.
O Mew

5 Open.

Open containing folder
la  Sawe

Save As...

Share...
lige  Publish to Panorarna...

Import

Ctrl+M
Ctrl+0

Ctrl+5

1F =X Library Match

Spectrurn: Tutor

rutorial - EN
50

| Export

1 Tutarial.sky
2 ENiQuan 2016%Mew QE HF Data\QEHF_133prec_PRMANQE_MS2Filtering_133prec_070216.sky\QE_MS2Filtering_133prec_070216_bg.sky
3 ENIQuan 2016%Mew QE HF Data\QEHF_133prec_PRMVOE_MS2Filtering_133prec_070216.5ky\QE_MS2Filtering_133prec_070216.5ky

Transition List..,

Isolation List.,

Method..,

Report..,

18
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Generating a Q Exactive MS Inclusion List from Skyline

* Once you have refined your list, you can export the isolation list to set up your
PRM instrument method.

» Choose your instrument type and make sure to set method type to Scheduled if
you have a high number of targets.

ExportIsolation List @
[netrument type:
A Skyline-daily - Tutorial.sky Thema u E mactive v]
File | Edit  View  Settings Tools  Help Cancel
| start.
T New @ Single rethod el 4 b » X | Library Match
5 Open. . BkE Spectrurm: Tutori
Open containing folder L5 One method per pratein
1 . . lutorial - EN
s 1 Multiple methods Ignare prateins S s
Sawve B3,
Share..,
fee  Publish to Panorama.. b aw concument precursors:
Irnport 10000 »
| Export Method ] L4 Transition List..,
1 Tutarial.sky &thads: | Lolation List.. |
2 EAiQuan 2016\Mew QF HF Data\QEHF_133 L
3 EAiQuan 2016\ New QF HF Data\QEHF_133 Optirnizing: Report..
M ohe
Method bppe:
Scheduled -
-
1o ThermoFisher
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An Example HRAM Experiment: Discovery to PRM

Top 20 dd-MS2 Screen

Proteome Discoverer 2.1

Mass Informatics Platform for Protein Scientists
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Peptide Selection

» Select and refine

like to quantify

scheauled Time

 Balance RT windows
and number of
targets

e Adjust MS
parameters for best
cycle time

peptide list in Skyline
for proteins you would

(

* Import .msf file into
Skyline software

* Generate spectral
library

Skyline
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An Example HRAM Experiment: Discovery to PRM

scheauled Time

 Balance RT windows
and number of
targets

e Adjust MS
parameters for best
cycle time

Quan Method
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Keys to a Successful Quantitation Experiment

* Reproducibility!!
* Reproducibility in retention time
» Reproducibility in overall signal within replicates

» Obtaining adequate scans across the peak
* This is critical for accurate quantitation

 Tip: 10 scans across the peak for a middle level target will result in enough
scans across the peak at your limit of detection

« Sample complexity
* Interferences will dictate your limit of detection

22



Keys to a Successful Quantitation Experiment

Reproducibility in nanoLC
Applications

Whichever method you choose,
optimization of nanoLC can improve
RT consistency and throughput

Short gradients

May be optimal for low-complexity
samples

* Throughput can be significantly increased

* S/N can benefit from sharper, taller
chromatographic peaks

* Ensure you can achieve sufficient

separations Thermo Scientific™
UltiMate™ 3000

« Ensure you can acquire enough points RSLCnano System

across the shorter peaks

Thermo Scientific™
EASY-nLC™ 1000

23
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Setting up a Quan Method

Questions Before Starting:

* How wide are my chromatographic peaks?
 How many targets do | have?

* What is the complexity of my sample?

The answers to these simple questions will greatly
Impact the design of your targeted instrument method

24



Benefits of HRAM

R: 35k R: 70k R: 140k
492.2634 . 492 2665 492.2661
100
5 I|| 5 I:'.
@ | 0 %
; | - i 492.2511
il il '
m
7 ! | 15 -
m | 0 492.2495 -
: | | g 65 || B
&
E 5
I N Wi B i
% =t hh -__|: 5
g l | z o | %
54 I| | =85 = =
a . :
9 | I ‘ -
=) 3“'.
an f | a0 E
b3 I| 3 h =
10
. 0 3
1 | | 15 15
i} II ] | | 10 |
: J | ¥ 5
! A0 ASPIS AMTD MDD A0 AT @40 Aps o TrrrTrTereTey "'!"I' e Sy AL l-“' A r
: b o : = AT ADIE ARD ADPYS MDA AT E0AD ATRE T T T 1 ™ T ™ 1
‘ m/z i

lResqution IS the key to selectivity

HR/AM targeted peptide quantitation on a Q Exactive
MS. Zhang et al., Thermo Scientific Application Note 554
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Always Think About Total Cycle Time!

Thermo Scientific™ Q Exactive™ and Q Exactive Plus Mass
Spectrometers

17,500

35,000 7 128 110
70,000 3 256 240
140,000 1.5 512 500

Q Exactive HF MS

15,000
30,000 12 64 50
60,000 7 128 110
120,000 3 256 240
240,000 1.5 512 500
06 ThermoFisher



Always Think About Total Cycle Time!

Total Cycle Time ~1 sec

=
128 ms

S

= HCD HCD HCD HCD HCD HCD HCD HCD
g V4 8
()]

a)

E

Represents varying fill times with a max IT of 110 ms
to match the selected 35K resolution setting

» Total Cycle time is the length of time it takes to cycle through your entire
target list

* This determines how many scans across the peak are obtained

 Sufficient amount of data points defines the peak to increase quantitative
reproducibility

27 SCIENTIFIC



Setting up a Quantitative Method

Questions Before Starting:

* How wide are my chromatographic peaks?

 How many targets do | have?

* What is the complexity of my sample?

28



Scheduled or Unscheduled? Q Exactive HF MS Example

[ How many targets? ]

29



Scheduled or Unscheduled? Q Exactive HF MS Example

[ How many targets? ]

<10 / \ >10

Unscheduled method Scheduled method
recommended recommended

30



Scheduled or Unscheduled? Q Exactive HF MS Example

[ How many targets? ]

<10 / \ >10
/

N\
p
Unscheduled method Scheduled method
recommended /\ recommended

N
[ Desired = 10

scans across peak
J

31



Scheduled or Unscheduled? Q Exactive HF MS Example

[ How many targets? ]

<10 / \ >10
/

N\
p
Unscheduled method Scheduled method
recommended /\ recommended

N
Desired = 10
scans across peak

/L

[ Example: 10 sec wide peaks ] [ Example: 20 sec wide peaks ]

32



Scheduled or Unscheduled? Q Exactive HF MS Example

[ How many targets? ]

<10 / \ >10
/

N\
p
Unscheduled method Scheduled method
recommended /\ recommended

N
Desired = 10
scans across peak

/L

[ Example: 10 sec wide peaks ] [ Example: 20 sec wide peaks ]
\ 4
[ Total cycle time should be =1 sec ] [ Total cycle time should be = 2 sec ]
ThermoFisher
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Scheduled or Unscheduled? Q Exactive HF MS Example

[ How many targets? ]

> 10

<10 / \
/
[ Unscheduled method J\
recommended

e

r

Scheduled method
recommended

Desired = 10

scans across peak

N

/L

[ Example: 10 sec wide peaks ]

\
[ Total cycle time should be =1 sec ]

y

[ Example: 20 sec wide peaks ]

[ Total cycle time should be = 2 sec ]

VN

t-SIM Method
240K Res (2 Hz)
2 targets at a time

PRM Method
30K Res (12 Hz)
12 targets at a time

30K Res (12 Hz)
24 targets at atime

t-SIM Method
240K Res (2 Hz)
4 targets at atime

PRM Method

34



Scheduled or Unscheduled?

Scheduled acquisition increases the number of possible targets

Narrow RT windows further increase the number of possible targets
Insufficient LC reproducibility can result in lost data if RT windows are too

narrow

Balance RT window size to maximize number of targets without exceeding
desired cycle time

Concurrent Transltlons

300

250

200

150

100

50

— 1 Minute Window =—— 2 Minute Window =—— 5 Minute Window
= 10 Minute Window

Scheduled Time

35



Incomplete Scheduling

« Often, the data-dependent acquisitions can provide accurate retention times
* Not all targets may be acquired, though, due to interferences

« Constructing an incomplete scheduled list can help acquire the RTs of those not
detected in ddMS2 runs

* The RTs included on the list will mitigate lost cycle time that would result from a completely
unscheduled target list

» Sensitivity for the undetected targets is increased as they are scanned for during each cycle

» RTs for the previously unscheduled targets can then be added to the targeted list — optimizing
cycle time to get sufficient sampling across the peak

Methad editor — Inclusion List (madified)

File  Edit  Help Done (@
Masz [mdz] Formula [k] Species  CS5[z]  Polarity Fr;?r:; [Enr::] [M]CE N:SX Comment |:|
> 1EE 3 Izl C43HEZ N12015 2 Positive 15.33 16.53 GGPFSDSYR M
2| 498.22647 C37 [13]CE6 HEZ N& [15]M4 015 2 Positive 15.42 16.39 GGPFSDSYR (R9(Label13CIE)T1EM(4]))
3| 48580022 C44 HE1 N11 013 2 Positive WLDALGAIK
4 |489.80732 C38 [13]C6 HE1 N9 [15]N2 013 2 Positive 21.76 22.50 WLDALGAIK, (K3(Label: 13CIENBN(2]))
5 | 834.98780 CPRHI3T W19 021 2 Puositive 3348 34.83 AVOOPDGLAYLGIFLE
| 838.93490 C72[13)C6 H131 N17 [15]M2 021 2 Positive AVOAPDGLAVLGIFLE, (K16[Label:13C[E]15N[2]])
7 | 58526473 C51 H74 N14 018 2 Positive 19.72 21.03 SADFTHFDPR
| 59026886 C45[13]CE HFA N10 [15]N4 018 2 Positive 20.28 2072 SADFTHFDPR (R10[Label:13C(E]1 BM(4]1)
9| B54.82730 C49HE7 N15 014 2 Positive ALVLAHSER
10 559.83143 C43[13]CE HEY N11 [15]N4 014 2 Positive 15.61 16.14 ALVLAHSER (R10(Label13C(EEN{4))
11 47491230 CE1 H102 W17 022 3 Positive 18.20 15.94 EGHLSFDIMAEGE,
12| 711.86481 CE1 H101 N17 022 2 Positive 18.24 18.76 EGHLSFDIVAEGE
13| 477.58370 C55 [13])C6 H102 M1S [15]M2 022 3 Positive EGHLSPDIVAEGE, (K13(Label:13C(ET1BN(2)))
14| 715.87190 CB5 [13]C6 H101 MAG [15]M2 022 2 Positive 15.23 15.74 EGHLSPDIMAEGE, (K13(Label:13C(E BN(2]))
15| 564.77453 C43H7PINT1 020 2 Puositive 16.38 17.15 ESDTSYWSLE
16 | 568.75169 C42 [13)CE HPI NG [15]N2 020 2 Positive ESDTSYWSLE [K10[Label13CENSM2)])
17 | 5E8.7847E6 CH4 HPIN11 016 2 Positive GYSIFSTYATE
18| 572.80000 2 Positive 22.78 23.51
19 577.79005 Ch4 HE1 N11 017 2 Positive 2292 2388 FEDEMFILE. ik

ThermoFisher
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Worst case scenario: too many concurrent precursors

RT: 20.00 - 22.00

21.29 NL: 4.03E8
100+ 20.22
= 2148 TIC MS
903 46 2152 062916_QEHF_tPRM_361
3 prec_100-0_fmol_053
80~
i TIC
3 7 20.27 21.24
T 607
S |
< 504
[} .|
e g
2 404 20.52 20.56
E — 21.7
e 20.88 20.93 21.33 0
x 305 21.66
2(%5 20.19 20. 2051 21.20
1 2008 2036 2091 20.66 20841 1,097 2109 2148 | | 2153 21.76 21,80
eIl Ll o bt bk Lo J258 R R 5
0: 1Y ‘h“\ llbll B \Muu“ H“\“ “M meuh ‘hh i ‘ \“ 1L ‘h Lo ‘\ bl Mmm hdu . ‘m Ll “\ il Hu‘m bbb L H‘hm‘ \\H\‘ ‘\ Ll \“‘\H I “\ N \‘ \‘\ L h i HH‘ \H“ “ L\ ‘ R
100+ 20.89 NL: 3.95E7
e TIC F: FTMS + ¢ NSI Full
90| ms2 773.90@hcd27.00
E [106.33-1595.00] MS
804 X I C f / 7 7 3 9 062916_QEHF_tPRM_361
7(; O r I I l Z . prec_100-0_fmol 053
607
5(; 20.93
40
3 20.97
305 20.29
20°
E . 20.84
104 21.78
] 21 20‘-15 ‘ 20i24 ‘ 2038 2053 2057 2075 2102 21,06 2119 2132 2145 2149 2161 2175 »2‘1’82
| | [ ! L L I [ L | | 1 | | |
A T I e I I e I R I L I e I I o I R R I I L R L e R L R R L R RN R R
20.0 20.2 20.4 20.6 20.8 21.0 21.2 21.4 21.6 21.8
Time (min)

For a 361 precursor method, the 20 minute mark had too many concurrent precursors
scheduled, and could only generate ~6 points across the chromatographic peak with a
2 minute RT window.

ThermoFisher
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Same data, in Skyline

¥9-1067.53658+
V7 -923.4833+

v8-980.5047+
y6-810.3092+

V5 - 697.3151+ vd -534 2518+ _— 2Mi|juteWir!dow — 5 Minute Window
— 10 Minute Window
y3-405.2092+ —— y2-276.1666+ 250 —
— y1-175.1180+
18
203
16 'Llﬁpm 200 4+
14
bl

_ 12 2
o =
b (%]
p =4
= 10 =
E.-. =
2 g
< =
£ S
= B

4

2

0 L E —t 5=0

200 202 204 206 208 scheduled Ti
eduled Time
Retention Time
N ThermoFisher



Setting up a Quantitative Method

Questions Before Starting:

* How wide are my chromatographic peaks?

 How many targets do | have?

* What is the complexity of my sample?

39



Method Selection Flowchart

Background Complexity

Low / \ High
"4 N

Peak Width Peak Width
s J)| = |
/ Os \ / 0s
Max # of Simultaneous Scan Events Max # of Simultaneous Scan Events
1 target @ 240k 2 targets @ 240k 4 targets @ 240k 4 targets @ 60k 8 targets @ 60k 16 targets @ 60k
2 targets @ 120k 4 targets @ 120k 8 targets @ 120k 8 targets @ 30k 16 targets @ 30k 32 targets @ 30k

| \// /

> Multiplex and/or
schedule as needed
for # of targets
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Method Selection Flowchart

Background Complexity

Low /

'4

Peak Width

5s / L\ 20s
/ Os \

Max # of Simultaneous Scan Events

2 targets @ 120k | 4targets @ 120k | 8targets @ 120k

> Multiplex and/or

schedule as needed
for # of targets

[ 1 target @ 240k I 2 targets @ 240k I 4 targets @ 240k ]

y
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Method Selection Flowchart

Background Complexity

\ High

PRM

Peak Width

5S / L\ 20s
/ Os \

Max # of Simultaneous Scan Events

8 targets @ 30k 16 targets @ 30k 32 targets @ 30k

Multiplex and/or

schedule as needed
for # of targets

[ 4 targets @ 60k I 8 targets @ 60k I 16 targets @ 60k ]
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Method Selection Flowchart

Background Complexity

Low / \ High
"4 N

Peak Width Peak Width
s J)| = |
/ Os \ / 0s
Max # of Simultaneous Scan Events Max # of Simultaneous Scan Events
1 target @ 240k 2 targets @ 240k 4 targets @ 240k 4 targets @ 60k 8 targets @ 60k 16 targets @ 60k
2 targets @ 120k 4 targets @ 120k 8 targets @ 120k 8 targets @ 30k 16 targets @ 30k 32 targets @ 30k

| \// /

> Multiplex and/or
schedule as needed
for # of targets
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HRAM: Sensitivity Gain Through High Resolution and MS2

PRM (t-MS2) provides the same sensitivity as t-SIM analysis,
but with more selectivity

682.371 RP 70,000 @ m/z 200

90 682.705
%}‘ 80
z 7 e SDLAVPSELALLK
e 0 683.039
E %0 * m/z 682.40
@ 40
LE - - -
3 2 » Urine digest matrix
= 207 EBZ.ZQ?

o] ) U .

682.3 6825 682.7 6829 683.1
m/z Log scale

w0 1 %235 RP 140,000 @ m/z 200

30 9 £82.703 '
= B0
% 70 £ paoo
2 601 & + SIM Resolution 140k
E ] . % oow B SIM Resolution 70k
2 A MS/MS (PRM)
T 50 . 0.001

i 682.395
12 A J.l' A 0.000
682.3 6825 682.7 6829 683.1 0.00 0.02 0.20 2.00 20.00
m/z Amount (frmol)
Targeted Proteomic Quantification on Quadrupole-Orbitrap Mass Spectrometer
Gallien et al., MCP 2012, 0112.019802
ThermoFisher
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Different Scan Mode Options

* Quantitation by...
e Full MS
* t-SIM (targeted-Selected lon Monitoring)

* PRM (Parallel Reaction Monitoring or t-MS2)
« Combination of MS1 with PRM (both MS1 and MS2 data can be evaluated)

« All Scan modes utilize high resolution and accurate mass (HRAM)
« Extract ions with narrow mass window (<5ppm)
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Global Quantitation: Full MS

« Complexity: High charge density (AGC 1e6 to 3e6)
» High resolution across dynamic range (up to 240K on Q Exactive HF MS)

» Option of acquiring confirmatory MS2

« Qualitative Attributes: RT, accurate mass, and isotopic distribution

« Quantitative Attribute: Peak areas of precursor isotopes

Quadrupole
HCD cell C-Trap Mass Filter
|

]

4

Orbitrap

S-lens

==

LN

lon Sorce

Mass Analyzer

X
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Scan Mode: t-SIM

* Use the highest resolution setting to resolve your
target from co-eluting species in the isolation window

» Select number of isotopes for quantitation post
acquisition

» Option of multiplexing (MSX) to maximize cycle time

« Qualitative Attributes: RT, accurate mass, and isotopic distribution

« Quantitative Attribute: Peak areas of precursor isotopes

Quadrupole

HCD cell C-Trap Mass Filter
] | -

;
\

lon Sorce

Orbitrap

\/ Mass Analyzer
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t-SIM Method — Q Exactive HF MS Example

tSIM.meth - Therm E@M
File  Help
D= 2 x|

~ | Global Lists

ﬂ Lock Masse

Properties

Inclusion Exclusion

MNeutral Loss Ll;!'rag Masses

Properties of the method
v ) Tune Files 4 Global Settings
EnaciveHE- | (v) Extemal Hardware User Role Advanced
Orbitrap M5 =
) Chromalogram Method editor — Inclusion List (modified)
| Scan Groups
) P [ageedsim File Edit Help Done &9
—_—
5 ] p bass [miz] F°[’hr,'1‘§"a Species  CS[z]  Polarity fnifn'; ["fn?f] roce M3X Comment =l
1| 42273820 2 Fasitive IGDYAGIK
Experiments 2 | 43376830 2 Pasitive SSaAPPPPP
3 | 49628670 2 Pasitive HYLTSIGEK
General 2
© Fulhs s 4| 49880180 2 Pasitive LTILEEL:
S
r » 5 55832590 - z Positive GLILYGEYGTr
. 5| 573.30250 z Positive MGFILDGFP
SO0 Rl A ,_
7 | 536.80030 2 Pasitive SAAGAFGPELST =
Ry Full 5 / diMis: Tophl)
© o 2 |B13.31670 2 GISMEGOMASIK
argeted:
o 5| BB0.37350 2 ELASGLSFPYGFK min
10| 695.83240 2 Pasitive TASEFDSAIARDK
Ry Tergeted I / ddb
Y= 11| 74523240 2 Fasitive SFAMOPLEVYSK
o Fuls /1 s nulinse
o s 1z | 773.m3550 2 Pasitive ELGESGYDTYLATK
13| FET.42120 2 Pasitive LSSEAPALFOFDLK
14 601.41150 2 Pasitive GILFVGSGYSGGEEGAT |
15 | 45128340 2 Positive DIFVPKPE I
\ Isolation offset 0.0 miz
Spectrum data type  Frofile

Isolation offset
Absolute affset in m/z by which the isolation
window is shifted. Negative and positive val

Ready

ThermoFisher
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t-SIM Method — Q Exactive HF MS Example

e & |t

File Help

f Method editor — Inclusion List {modified)

DS & x|®
A—I —I—I File Edit Help Done &
=l "u"f"’“"’h M asz [miz] Fo[rhr.?i,lla Species  C5 [2] Polarity [Sn:‘::; [Enr:r?] [MICE N‘ng Comment = PI’OpEI’tiES
: = =
f{1h Lock Masses | Egfincusion | |5 1| 42273620 2 Positive 14.84 15.84 IGDYAGIK operties of the method
- = ») Tune Fles 2 | 49378830 2 Paositive 874 10,79 SSaAPPPRP Global Settings
"0 Exactive HF - | External Hardwa T Fol Ad d
Oititiap M5 Y Harduare 3| 496.28670 2 Fositive 11.22 12.22 HYLTSIGEK A ———
) Chromatogram
- 4 | 498 80180 2 Positive 2450 25 50 LTILEELr Lock mass injectic —
) Scan Groups Chrom, peak widt 15 s
" b e 5 | 55832590 2 Paositive 2241 2341 GLILVGGEYGTr S
d R - _} | B73.30250 2 Fositive 26.28 2728 MGFILDGFPr Method duration 10,00 min
7 | 586.80030 2 Paositive 18.05 19.05 SAMGAFGPELST E|| Joustomized Tolerances (+/2)
§ g |B13.31670 2 Positive 11.07 1207 GISHE GEMASIK Inclusion -
Experiments 3 | 680.37350 2 Fositive 27.40 2840 ELASGLSFPYGFK ;’;z‘t“rsa'fcoss -
General 2 10 | 695.83240 2 Positive 17.13 1813 TASEFDSAIAQDK Wass Tags —
@ Full M5 - SIM 11 | 745.39240 2 Positive 2250 2350 SFANGPLEYWWYSK Dynamic Exclusio —
o AR 12 | 773.89550 2 Paositive 20,07 21.07 ELGRSGVDTYLATK v Role
f-ct the current user role
0N £ AIF 13| 787.42120 2 Paositive 2845 29,45 LSSEAPALFOFDLK
R Full S 7 debh S (Toph] 14| 201.41150 2 Positive 22,82 2382 GILFVGESEYS GGEE Gar | Bperties of Targeted-5IM
© TageledSIM 15 | 451.28340 2 Positive 1412 1512 DIFYPKPK General
© PRM Runtime 0 to &0 min

Polarity positive
In-source CID 0.0 ey
Inclusion on

%Talgelad-S\M / dd-M5?
u& Full M5 / AIF £ NL dd-M5*

o o Properties of Targeted-SIM

1

4 General e
Runtirine 0 to 60 min T ; m:
. . Palarit It Isolation offset U:Ezz
« These parameters are a good starting point! el b
« Highest resolution setting (240K), balanced Max : :;'1”5“3” o
IT (500 ms), 1e5 AGC Target Microscans 1
. , Fesoluti 240,000
« Note: 15 targets are scheduled with < 2 peptides/ noe taret Loc
time segment. At 240K resolution, that is ~2 Maxirmurn IT 500 ms -
scans/sec MEx count 1 oo e eqmie s oo oo
Isolation window 1.2 mfz
Isolation offset 0.0 myz
EI 2 E Spectrurm data type  Profile
Tip: Reaching max IT is your goal!
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t-SIM Method: Multiplexing

« Multiplexing (MSX) of t-SIM scans can optimize cycle times for
guantitation of co-eluting peptides

* Q Exactive MSX function allows up to 10 precursors to be analyzed in the
Orbitrap simultaneously

* Only one transient required
* However, each precursor has a separate injection time

* Thus, we recommend MSX of four or fewer precursors to ensure cycle times
remain optimal

50



MSX Functionality and Parallel C-Trap Filling

[ Standard Operation ]

O O
@i Orbitrap FTMS Acquisition @i Orbitrap FTMS Acquisition

Inject to
> C-Trap

Inject to
> C-Trap

[ pectrum Multiplexing ]

Inject to Inject to Injectto

L} Inject to Injectto Injectto
C-Trap C-Trap C-Trap

Multiplexing Maximizes the Cycle Time of the Q Exactive

C-Trap C-Trap C-Trap

S
O . - =, . .
‘ g Orbitrap FTMS Acquisition I‘ :  Orbitrap FTMS Acquisition
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MSX Functionality and Parallel C-Trap Filling

Things to consider...
« When multiplexing, the AGC setting and max IT is for each fill event.
« Higher order multiplexing require lower max IT
e (max IT)/(multiplex count) = per target max IT
« Target Value Recommendations for t-SIM (240K Resolution)...
» Targeting without multiplexing (Target Value: 1e5-2e5)

* Multiplexing 2-5 Targets (Target Value: 1e5)
* Multiplexing 5-10 Targets: (Not recommended due to fill time/scan time relationship)

[ pectrum Multiplexing ]

Inject to Inject to Inject to

L) Inject to Inject to Inject to
C-Trap C-Trap C-Trap

Multiplexing Maximizes the Cycle Time of the Q Exactive MS

C-Trap C-Trap C-Trap

S
O . . ",
‘ g Orbitrap FTMS Acquisition I‘ Orbitrap FTMS Acquisition

- ThermoFisher
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PRM (t-MS2)

Generates high resolution full mass range MS2 spectra
Flexibility to choose the specific fragment ions for quantitation post-acquisition

Since it is a high resolution scan, you can extract your ion with a narrow ppm
mass window achieving high selectivity

The Orbitrap analyzer permits parallel detection of all target product ions in one,
concerted high resolution mass analysis

« Qualitative Attribute: RT, fragment accurate mass, and fragment ion ratios

e Quantitative Attribute: Peak areas of selected fragment ions

Quadrupole
HCD cell C-Trap Mass Filter
| |

\/ Mass Analyzer

S-lens
. lon Sorce
Orbitrap
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PRM Method — Q Exactive HF MS Example

&) Gt i g _ _ - Properties
i toce wasses | Sy nctuson | S evctusion [Sgnetat ol ) nclusion List (modified) s of the method
+ | Tune Files -
Tl (ST — File Edit Help settings SR
bitap . | masses  best
v Chromatogram Formula . - Start End _
) Soam Geoups Mass [m/z] M Species CS[z]  Polarty [min] fmin] NCE Comment a;:;l’iﬁfh"( .
> [ » 140621340 - 2 Fosttive 1.70 210 YWVDTSK ]
T L N S B B S S S| duration 60.00 min
. U " 241872920 2 Posttive 105 335 IGDYAGIK ized Tolerances {(+/-)
342273630 2 Postive  |3.05 335 IGDYAGIK[HeavyK] :
Experiments 4773.89550 2 Positive 445 485 ELGQSGVDTYLQTK[Heawyk] L -
General 2 5|626.33820 2 Postive 487 527 SISIVGSYVGNR ags -
© FullMs - I " ic Exclusion | —
& 507.30310 2 Postive 489 529 ANELLINVK
o alF
R ( \ 7 |407.75520 2 Postive 512 552 DIVGAVLK s of PRM
P " al
& Ful 5 /605 Toph) <O 880141150 2 Postive 563 603 GILFVGSGVSGGEEGAR[HeavyR] £ %0 50
© TagstedsiM 9484 74540 2 Postive 6.08 648 EALDFFAR e postive
© PAM \m 72440570 2 Postive 6.31 671 VWGLSTLPEIYEK charge state 2
Ry Torgeted 5M / dabhes " o

Microscans 1
Resolution 30,000
AGC target 1les
50 ms
1
ochronous ITs - on

n window 1.2 m/z
n offset 0.0 m/z

ﬂa_ Full M5 / AIF / NL dgfis*

@ Dl

Maximum IT

Note: The charge state in the table
will affect the applied NCE and the
high end of the scan range

stepped (N)CE noe: 26
m datatype  Prafile

Runtime
Data acquisition start time and end time for
selected MS experiment [min] (0.00 to 10,000.00)
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PRM Method — Q Exactive HF MS Example

File Help

D|=dl =

Method editor — Inclusion List {(modified)

File Edit Help Don
Properties
Formula ) . Start End
] M) £ | S| Ry [min] [min] Les . Properties of the method
e b 140621340 - 2 Posttive 0 17.00 7% YWWDTSK i ohallscttings U
Dirag 13 2|418.72920 2 Postve |0 17.00 19%  |IGDYAGIK Uss ok s et
ack mass injection —
342273630 2 Fostive 0 17.00 19% | IGDYAGIKHeavyK] Chrom. peak width ( 15 5
4 Time
4|773.89550 2 Fostive 0 17.00 A% | ELGRSGVDTYLQTKHeavyK] T Methodduraion  0.00 min
5| 62633820 2 Postive |0 17.00 2% |SISIVGSYVGNR glcustomise diTslorensesityfa)
) &[50730310 2 Postive |0 17.00 7% | ANELLINVK o N
Experiments
— p 7| 407.75520 2 Posiive |0 17.00 17% | DIVGAVLK ) coss -
© FullMs -5 g |801.41150 2 Posttive 0 17.00 23% | GILFVG5GVSGGEEGAR[HeavyR] Dynamic Exclusion
o uF 9| 434 74540 2 Posttive 0 17.00 21%  |EALDFFAR Bronerties of DT
oS c4lF 10| 724.40570 2 Postve |0 17.00 21% | VWGLSTLPEIYEK < General
%FUIIMS / dd-M 5 (TopM) Runtime 0 ta 60 min
© Tageeasi S Baer
“ FRM . Defsult charge state 2
q Properties of PRM e on
4 General Micrascans 1
. . R t 0to 60 . Resolution 30,000
« These parameters are a good starting point! Runtme o £ min
olarity positive Maxirnurn IT 50 ms
. . In-source CID 0.0 eV ST
« 30K resolution with balanced Max IT (50 Default charge state 2 oo 15
Inclusion an Fieed frst mass o
ms), 1e5 AGC Target 4 MSz (M)CE / stepped (M)CE nce: 28
Micrascans 1 Spectrum data type  Profile
. R luti 30,000
* Note: 10 targets are not scheduled. At 30K ot 3
i i i Maxi T 50
resolution, 0.64s cycle time will generate ~15 Hasmum S0 ms
scans across a 10 sec FWHM peak MS isochronous ITs_jon
Isalation windaw 1.2 mfz
Isolation offset 0.0 mfz
Fixed first mass - RFuntime )
Data acquisition start time and end time for
(MN)CE / stepped (MJCE nce: 28 selected M2 experiment [min] (0.00 to 10,000.00)
Spectrum data type Profile
Ready
- ThermoFisher




NCE Optimization

TargetInfusion_100fmolul_300ulmin_769_SIM_MS2 #1625-1668 RT: 1.94-1.99 AV: 44 NL: 1.01E6
T: FTMS + p ESI Full ms2 769.10@hcd27.00 [150.00-1800.00]

385.3424 NCE = 27%
100 z=1
] 621 4056 Typical setting used for global
g 897 386.3454 a L e
g 7-1 z=1 peptide identification
T 60 : 760.8622
3 7 , 222 9284532 1441 5367
Q40 480.1869 0903112 1 299.4097 “ 2=
2 407 200.1647 : z=2 :
£ "7 209 322.3104 - -
s ] oz Jo1 21 =1 929.4546 12024:-51980
2871599 l l i z=? 930-41582 1100.6739 1263.7400 1391.6703 7=1 z=1
] Z=7 ‘ ‘ | Z= z=1 z=1 z=1 l
O—t "\H\‘\‘\\‘\ L\'\'Lm \\\“\\ “\“\‘\\l‘\\\\nl l“ ‘L\ \‘\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\\\\\\\
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
m/z
Targetinfusion_100fmolul_300ulmin_769_SIM_MS2 #965-990 RT: 1.16-1.19 AV: 26 NL: 1.71E6
T: FTMS + p ESI Full ms2 759-19@-!:1cd17 00 [150.00-1800.00]
(3853424, NCE =17%
— NS 1/""--‘\
1007 =T 464.7297 ) )
] woz=2. Setting used to achieve
807 . P -
g o S maximum sensitivity
. .~ N 842.3951
s - ( 621. 4956; s —
S 607 _z=1 960.9708 277N
s S :
EE 465.2315 z=2 ‘\1376_8217
o _ ~o Z—l_,’
2 40 - z=2 760.8632 T
8 z=2 843.3969 | 961.4737
- 722 222 1263.7357
20 322.3106 465.7321 688.9158 z=1
1 209.1?47 z=1 =2 oo ‘ h } \ } 1100.?762 1505.81632 1683.7792
_ z=7 z= z= 7=1
0\\\‘\\\\\\‘\\\\\‘\\\‘\1\\L\\\\\‘\‘\\“\L\\'l‘\\”‘\\i\\‘\\\\\\‘\\\‘\\\“\\\\\l\\\\\\\\\\\\\\\l\‘\\\\\\\\l\\\
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
m/z
56 ThermoFisher
SCIENTIFIC



NCE Optimization

iy Skyline - ADPeptides_AllFragments.sky * =) =2 = |
File  Edit ‘iew  Settings Tools Help
DE ke B@E(9-C-
TEIEES X | D 2ptimol_Trainer 25tmol tMS2_Timed CE191 | 1 b + X AD_2ptsfmol_Trainer_25fmol ths2_Timed CE21.1 | 4 b x | Retention Times 2%
Replicates: AD_2ptfrmol_Train -
pepiidest 0T B0 1 mmm b4 4282140+ mEEm 05- 541 2980+
E = o Dy
& . .
P ENDETT_‘GIJCK g0 2 T 528 5100+ mm—yE - GO9 4TEI+
° & ] a0 + BN 5 - 5863923+ mEE y4 - 4733082+
¢ SISMGSTVENR ] 59 -
9 DIVGAWLE b
3 ? EALDFFAR a0 4 5.18
@ 1 4
a @ WELSTLPEIVEK = ] = 40 o 516 1
< ] < £
& 40 ] 2 E 514 ]
= 71 = c
g gl g 5121
7] ] w e
£ a0 ] < g 51 ]
E £ 3
E £ 1 € 508 4
20 ~ I 506 £
1 ] 5.04 t t t t
j [
10 -+ 10 1 il = ] 0
4 | L L w w
1 53 | 3] o 3] 3]
: A E : g E
o 4 R 0 . } | } ! { £ b bt g
48 49 a0 a1 52 53 54 48 48 50 a1 82 53 54 o & & &
Retention Time Retention Time Replicate
AD_2ptSfmal Trainer 25fmol tM32 Timed CE251 | 4 b = X AD_IptSfmol_Trainer_25fmol thS2_Timed_CE231 | 4 b » x | PeakAreas ax
50 - 50 1 44282140+ mmmm 5. 541 2050+
51 56 - 6543021+ W b7 - TBA4250+
-8.3 pom — G- GET.4034+ w042 5610+
51 ¥7- 08285189+ W yE- G99 47R3+
a0 T -?..gppm 40 5 - 5363923+ e yd - 4733082+
T T 500 T
- 400 +
—_ il _ )
£ a0+ £ 5
2 g2 < am
g 1 g $
c 1 - \ < g0
2204 2 04 | -
£ £ ! o
| o100 4
1
o 1 . s | g 1 ' " ;
T | | = = 5 &
B i | i} m i} i}
1 | 3] &} &} 3}
J e = = =
0 e - | i v e | £ £ £ £
4 b5} g 5
4.8 49 5.0 g1 5.2 5.3 54 4.8 4958 a0 9.1 5.2 5.3 24 o = = =
Retention Time Retention Time Replicate
Ready 11prot 347 pep 48 prec 27/744ran .:

- ThermoFisher
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NCE Optimization

AD_2ptfmol_Trainer_25fmol_tM52_Timed CE19_1 1F » X

B = |
G NCE =19 ——
60 + 51 Retention Times nx
1 -8.8 ppm AD_2ptSfrnol_Trainer_25fmol thaS2_Tirmed_CE21 1 1F«X
1 -
] B0 1 — - 40E 2140+ mE. S 541 2080+
g0 1 - G- 6543821+ memm h7- 7684250+
1 4 ppm G- GET 4034+ mEEE yE- 047 5610+
_ 1 - T - G20 5180+ mmm—yE- 600 4TE3+
o 1 a0 + BN 5 - 5863923+ mEE y4 - 4733082+
] 82 1
g 40 T
= ] 5.18 4
£ ] = 40 1 o 516 ]
£ 30 + H E
8 o E 514 ]
C — c
- £ 30 g 512
® €
20 + i & 51
E O
£ 1 & 508 4
g 506 F
10 —+
i 5.04 t t t t
| 5.3
1 i -6.2 ppm 0 o i Y @
] T 4 4 L e | | 9 Q < =
T T T T 1 = = = =
48 48 50 51 52 53 54 i ‘ . . : | £ £ £ £
& =1 = =
Retention Time 48 48 50 a1 82 53 54 & & &
Retention Time Replicate
AD_zptSfmal_Trainer_25fmol tMS2_Timed CEZ51 | 4 F » X 5D 2ptSfmol Trainer 5fmol tM52 Timed CE23 1 4 b = x | Peak Areas LI
7 50 T = - 4267140+ mmm 5. 541 7080+
51 E4E- G54 3R21+ N b7 - 7ER 4250+
-8.3 npm — G- GET.4034+ w042 5610+
e yT-B2R 5189+ EEEE YR G99 47R3+
] 40 — - 5063023+ meem 4o 4733082+
an 1 T 500 T
J - 400 +
o [
1 £ 5
o 1 < = 300 }
s 0T z p
=] < T om0
g ] g0 P
£ 1 =00 F
.2 20 +
= 10 1 oA
o - o o
\ o i i i
o [&] [&] [&]
= = = =
101 0 ; : . : : | £ £ £ £
i 48 48 50 51 52 53 54 & 5 5 &
1 Retention Time Replicate
a f f f f ! Y1prot 3/7pep 4/8 prec 27/ Tdtran

43 449 20 a1 82 43 g4
Retention Time

. ThermoFisher
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NCE Optimization

AD_2ptfmol_Trainer_25fmol_tM52_Timed CE19_1 1F » X

=) (=8| = |
70 T —
NCE =19
[y 1
g0+ 5.1 T
1 -8.8 ppm T
1 -
] - 400 5
a0 + [y
] <
& o
e 40} = 300 4
& ] E
e 1 L
£ 30 + <L
&
£ < 200
[
20 + Q 1
m -
] 100 §
1+
] i 53 N
0] : : :_E;E‘ppam | 0 - ¢
48 4959 a0 a1 52 53 54 g
Retention Time &
AD_ZptSfrmol_Trainer_25fmol_th52_Tirmed_CE25_1 1k » X

a0 -+ —
NCE =25
5.1
1 -7.9 ppm
40 + -
— - o
@ =
g 30 4 z 1
s T n
= g
g £
g ] !
£ 20 + N
i ‘]U M|
107 0 v ey
48 489 50 51 52
Retention Time Replicate
o f f ! Y1prot 3/7pep 4/8 prec 27/ Tdtran

4.3 4.4 5.0 5.1 5.2 5.3 g4

Retention Time

. ThermoFisher
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Isolation Window Optimization

=%

a Casein (Kappa?)
@ RFFSDKI[37.

© &

& [F

3]

Ll KCYIPIQYVLSR.Y [45, 54]
- @ _A_ 626.3534=+

an Triplicate injections at each isolation width
- @ A 32215759

Peak Area (1046)

. yd - 474 3035+

e V0 - 9755622+ mmm w7 - 3785094+ o yG-7654254+ o y5- G537 3668+
3 -375.2350+  weew y3-4882847++ mmmm 3 - 3742074+

160

140

120

100

80

60

a0 1 0.4m/ziso

0.7 m/ziso

1.2 m/ziso

Narrower isolation widths reduce interferences, but

may compromise sensitivity
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Isolation Window Optimization

E,r,_
B.

o T R T

ABCGZ BCRP

. 5~ 9 KSSLLDVLAARK [86, 95]
. B~ @ _i_ 522.8060++ {dotp 0.98. total ratio 0.003)
- @ A 527.8102++ heavy)

[riplicate injections at each isolation width

- BN 7 - 757 4567+ MM 6 - 644 3726+ MMM y5- 5203457+

|_ y4-4302772+ mmmm y3- 3171932+ meew bd - 4012385+

800

800

600

500

400

Peak Area (10*3)
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Relative Abundance

F: FTMS +
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1119.5782
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Example: Quantitation using PRM

Peak areas are calculated from the extracted ion chromatograms of parent - fragment ion
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Example: Skyline — PRTC Peptide SSAAPPPPPR

File Edit View Settings Tools Help
Dk %@~

Targets B |7 070316_QEHF _tPRM_133prec_1-000_fmol 020 070316_QEHF_tPRM_133prec_2-500_fmol 021 | 070316.C 4 b ¥ x || Peakfreas 1 x
Repllcates 070316_QEHF_tPRM_133prec_2-500 fmol 021 ~
@ _f, 585 2647++ (dotp 0.93) - — N - p— N — mmm SSAAPPPPPR - 488 7642++

o A 5502089+ hoary) otp 0.93,total i 0.02) ) _|_ SSAAPPPPPR - 488 7642 SSAAPPPPPR - 403.7683++ (heavy) | mm SSAAPPPPPR - 493 76834+ (heavy)
@, EGHLSPDIVAEQK 10.4 600
@ Ay, 711.8648++ (dotp 0.86) -2.3 ppm 500
@ i, 715.871%+ theavy) (dotp 0.87, total ratio 1.15) 25 1 Ly
@, ALIVLAHSER
@ _j, 554.8273++ (dotp 0.18)
0 J&_ 559.8314++ (heavy) (dotp 0.18. total ratio 6.25)
B @ 9y, GYSIFSYATK
@ _f, 5687248+ (dotp 0.81)
0 J&_ 572 751%++ (heavy) (dotp 0.56. rdotp 0.86. total
B @ 9, VSFELFADK

@ _fy, 52827404+ [dotp 0.92)

Y _ﬂh 532 2811++ (heavy) (dotp 0.9, rdotp 1, total ratic
@, FSTVAGESGSADTVR 05

@ _fj, 742.3548++ [dotp 0.88) :

@ _ﬂh 747 358%++ (heavy) (dotp 0.74, rdotp 0.98, total
¥, NLSVEDAAR 0 } } }
® A, 487.7487+~ (dotp 0.52) 9.5 10.0 105 11.0 115
@ _fi, 497 7528++ theavy) (dotp 0 49, total ratio 0.73) _ ) Replicate
@, ESDTSYVSLK Retention Time
@ _fy, 564.7746++ [dotp 0.94) T m
@ A, 56B.7817++ fheavy) {dotp 0.92, rdotp 1, total rat || Calibration Curve ax Imes 2
PRTCpeptides 11.2
o 2, SSAAPFPFFR | B Standard —— Calibration Curva
o _f), 4887642+ (dotp 0.79)" N T Skope: 5.2793E-2 Intercept: -2.4509E-3
o _jh_ 453.7683++ (heavy) (dotp 0.73. total ratio 0.11) R-Squared = 0.331
@, GISNEGANASIK 6+ weighting: 1/x ]
@ _fy, 609.3097++ [dotp 0.87) £
-l _ﬂh 613.3168++ (heavy) (dotp 0.86, rdotp 0.98, total
¥, HVLTSIGEK
@ _f, 4922796+ [dotp 0.83) |
@ _ﬂh 456 2867++ (heavy) (dotp 0.79, total ratio 0.1)
@, DIPVPKPK
@ _fy, 447.2764++ [dotp 0.82)
a -J%l. 451.2835++ (heavy) (dotp 0.54, total ratio 0.02)
@, IGDYAGIK
@ _H, 418.7293++ (dotp 0.83)
@ -J%l. 422 7364++ (heavy) (dotp 0.67, total ratio 0.15) 0
@, TASEFDSAIAGDK
@ _A, 691.8253++ (dotp 0.95) -1 } . } } } |
@ _f, 695.8324++ fheavy) (dotp 0.74, rdotp 0.95, total 0 20 40 60 20 100 120
. SAAGAFGPELSR Analyte Concentration
@ _fj, 581.7962++ [dotp 0.67) =

: [T ] 3 8l Document Grid: Rep

400
300
200
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Peak Area (10%6)
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|
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L
Tt
=z

Heawy:Light Peak Area Ratio

Replicate

W3 Calibration Curve]

51/56 prot 70/107 pep 81/131 prec 867/1,209 tran
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* You have options when deciding which instrument method to use. Pick
which one best suits your needs.
e Full MS
* t-SIM = Low complexity
* PRM (t-MS2) - High complexity
* Deciding on how many targets you want to go after will greatly affect your
experiment set up
* Number of targets will affect:
» Scheduled vs unscheduled
« Retention time windows, if scheduled
¢ Scanning resolution
* The complexity of your sample will also affect your experiment set up:

* Resolution
¢ Maximum injection times
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Order of Operations (example of 5 targets)

* Type and number of experiment nodes will affect how the instrument scans

~ | Scan Groups ~ | Scan Groups
> [PRM P [Furms—sim
—— > [pAm
0

@ Full M5 -SIM @ Full MS - SIM ®
AR AIF
QOUFUIMS 2 AIF EDUFUIMS # AIF
MEE
%FUIIMS # ddMS? (Taph] @ . Full MS / dbM 2 (Topt) @ @
@ Tamgeted-SIM
@ Targeted-SiM
@ PRM

“ FRM R g TargetedSIM / ddhis?
G\;,Targeted%ll\’le’dd-MS2 ‘5 Full M3/ AIF / ML dd-h52
55 FUll M5 / AIF / ML ddt5? o DA

O Dia

* Scan 1: Full MS

e Scan 2: MS2 of target 1
* Scan 3: Full MS

« Scan 4: MS2 of target 2
* Scan 5: Full MS

« Scan 6: MS2 of target 3
 Etc.

Scan 1: MS2 of target 1
Scan 2: MS2 of target 2
Scan 3: MS2 of target 3
Scan 4: MS2 of target 4
Scan 5: MS2 of target 5
Scan 6: MS2 of target 1
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Order of Operations (example of 5 targets)

* Type and number of experiment nodes will affect how the instrument scans

Vvvvvvg
“rmwleelen B

Experiments

@ Full MS - SIM
AlF

SO FUIME # BIF m ‘ D ii a -@ --G -
’ln FZH M5 / dd-M5 [TopN) [ ] [ } [—]
© Taigeted-SIM

& PRM

G\n Taigete -5/ dd-b 52

Gs Full MS 4 AIF # NL dd-M52
o Dla

Scan 1. Full MS * Scan 5: MS2 of target 4

Scan 2: MS2 of target 1 « Scan 6: MS2 of target 5

Scan 3: MS2 of target 2 + Scan 7: Full MS

Scan 4. MS2 of target 3 ¢ Scan 8: MS2 of target 1
 Etc.
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Order of Operations (example of 40 targets)

* Type and number of experiment nodes will affect how the instrument scans

4 Time

» | Scan Groups
> ;Full MS — SIM Method duration 10,00 min
} :Dlp-ml em—— e : | — Method duration
0 1 2 3 4 5 & ] g 10 Duration of the method
Experiments friiiflff of DIA
General o Runti!'ne i} to_ :.LD min
© FullMS - 5IM ;?J:arj: charge state zos'twe
O AF 4 DIA
S0 FUI S /A Resalution 35,000
AGC target 2es
%FUHMS / dd-MS® [TopM] @ Maxirnum IT auto
@ Targeted-SiM ;DSD; ;::I:: ‘110 h
& PRM M5 isochronous ITs on
R Targeted SIM / dabMs: ;T;;‘Zt']:r”st"‘::::“ L8z
@5 Full M5 A AIF & ML dd-k452 ° Scan 1: Fu” MS {NICE / stepped (NICE nce: 27
WDl
« Scan 2: MS2 of target 1
« Scan 3: MS2 of target 2
« Scan 4: MS2 of target 3
* Scans 5 — 40: MS2s of targets 4 — 39
e Scan 41: MS2 of target 40
e Scan 42: Full MS
68 ThermoFisher
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Method Optimization

IT @ apex?

No / \ Yes

[ Is your target low Ievel’> [ Did you detect your J

target?
No / \
/

[ Do you have 210 scans ] [ Did you detect your J j No /

[ Are you reaching max J

Yes

across your peak? target?

across your peak?

Do you have 210 scans J

|

NO Yes [ 'I_'r(?[ubfleshoot ]

No Yes interference Yes NoO
. N\ -

- Adjust [ Allis well! ] ’ g Increase AGC A '/
t.iming or if <2E5 and/or [ All is well! ] Decrease
mc;r]iise Troubleshoot troubleshoot max IT or

N y for low level _ interference Y AGC if >1E5
target
ThermoFisher
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Method Troubleshooting

* Interference in your isolation window?
» Decrease isolation width
e Switch from t-SIM to t-MS2
» Adjust gradient conditions

» Target is low level and close to limit of detection?
e If you are reaching target value, increase target to 2e5

* If you are not reaching target, then increase max IT as high as peak
width allows

 Play close attention to the timing of your targets. If you have very
reproducible RT, then try to narrow your time segments which can allow
you to increase your max IT.
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Where to get help!

* Technical Support-North America
* Priority issues:
« Call 800-532-4752,
« Select option 2
* Non-urgent issues:
» Webform: http://www.unitylabservices.com/contact.php

» Email: US.Techsupport.Analyze@ThermoFisher.com

— Enter serial number in subject line
— Provide brief Description of Issue

» Technical Support-Europe
 Email:EU.techsupport. CMS@thermofisher.com
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