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Exercise 1

Exercise 2

Exercise 3

Exercise 4

Exercise 5

In This Guide..

This guide contains information to learn to use your Agilent 6200 Series TOF or
6500 Series Q-TOF LC/MS system.

Set up acquisition methods

In this exercise, you learn how to set up and run a series of three acquisition
methods that help you in different application situations. You create these three
acquisition methods for a mixture of four sulfa drugs.

Set up and run single samples and worklists

This chapter provides familiarization exercises to help you learn how to set up and
run single samples and sequences of samples through worklists on your Agilent
TOF or Q-TOF LC/MS, using the methods you created in Exercise 1.

Set up and run IM-QTOF samples and worklists

In this exercise, you learn how to acquire data in lon Mobility mode. You learn how
to set up and run a series of two acquisition methods that help you in different
application situations. You create two acquisition methods for a mixture of four
sulfa drugs. This exercise is based on the methods established in Exercise 1, but
the method is modified for the IM-QTOF parameters.

Optimize IM-MS Q-TOF Methods

This chapter provides familiarization exercises to help you learn how to optimize
methods for different compound classes, using the methods you created in
Exercise 3.

Set up acquisition method for collision cross section calculation

This exercise describes two strategies to acquire data for the calculation of
collision cross sections. The first task shows an LC based strategy where a
calibration is used to calculate CCS values using a single-field method. The
second task creates an infusion-based method where the field strengths are
changed during one acquisition (multi-field method).
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Before you begin...

This guide assumes that

Agilent MassHunter Workstation has been installed

LC modules and the 6200 Series TOF or 6500 Series Q-TOF LC/MS have been
configured

The system has been turned on
The performance has been verified, and.

If these actions have not yet been done, see contact Agilent Technologies.

The exercises in this guide use this equipment and materials:

Agilent 17100/1200/1260/1290 LC modules: well-plate sampler, binary pump,
thermostatted column compartment, DAD

A1 ng/uL sulfa mix sample, prepared as directed in “Before you begin.." on
page 23, from the Electrospray LC Demo Sample, p/n 59987-20033

Zorbax, Extend-C18 2.1mm x 50mm, 1.8um, 80A, p/n 727700-902
Bradykinin, Sigma, B2359-1 mg
Amino acid standard 10pmol/uL, Agilent, p/n 5061-3334

Each exercise is presented in a table with three columns:

Steps — Use these general instructions to proceed on your own to explore the
program.

Detailed Instructions — Use these if you need help or prefer to use a
step-by-step learning process.

Comments — Read these to learn tips and additional information about each
step in the exercise.
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1 Set up acquisition methods

Task 1. Configure the instrument for data collection 8
Task 2. Set up an MS-only method (TOF or Q-TOF) 10
Task 3. Set up a targeted MS/MS method (Q-TOF) 15
Task 4. Set up an auto MS/MS method (Q-TOF) 18

In this exercise, you learn how to set up and run a series of three acquisition
methods that help you in different application situations. You create these three
acquisition methods for a mixture of four sulfa drugs.

These instructions help you understand how to do these tasks:
« Set up and run an MS-only method (TOF or Q-TOF).
Use this type of method when you need only accurate mass MS data with the

TOF or Q-TOF instruments, or intend to determine precursor ion masses for a
subsequent MS/MS analysis.

+ Set up and run a targeted MS/MS method (Q-TOF).
Use this type of method when you need MS/MS data and know the precursor

masses of interest. This is also the preferred type of method for quantitation
work.

+ Setup and run an auto MS/MS method (Q-TOF).
Use this type of method when you need MS/MS data and don't know what

precursors to choose, or the sample is complex enough that a targeted
MS/MS method would be tedious to implement.

In general, you would not use this type of method for quantitative MS/MS
work because the start/stop retention times for MS/MS operation are
determined by the data and instrument, not by you.

For more details on how to use these exercises, see “Before you begin...” on
page 4.
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1 Set up acquisition methods

Task 1. Configure the instrument for data collection

Before you run samples with one of the methods you just created, you must
select the data collection parameters for your run. You set these parameters on
the Instrument State tab in the Tune window.

+ Ifthe TOF or Q-TOF has 4 GHz data collection capability, you can select data
recording rates from 1 GHz to 4 GHz, as well as the mass range.

« If available for your TOF or Q-TOF, you can set Fast Polarity Switching to
Enabled or Disabled. These exercises are run in Positive polarity, so you
select Disabled.

Task 1. Configure the instrument for data collection

Steps

Detailed Instructions

Comments

1 Open Data Acquisition to access the
Instrument State tune parameters.

2 Select the following data collection
settings.
Mass Range: Standard (3200
m/z)
Select to acquire data in High
Resolution Mode.

a
b

a

b

Click the Agilent Data Acquisition icon.
On the main toolbar, set Context to
Tune.

Click the Instrument State tab.

Set Mass Range to Standard (3200
m/z).

If needed, select High Resolution (4
GHz, High Res Mode).

(optional) Set Fast Polarity Switching to
Disabled.

For 6560, set Acquisition Mode to
QTOF-Only.

Click Apply.

If you changed the Mass Range, tune
the instrument.

Recalibrate the TOF mass axis.

* You need to click Apply to change the
settings on the instrument.

* The Mass Range can only be set to
High (20,000 m/z) or High (10,000
m/z) if the Instrument Mode is
Extended Mass Range (1 GHz).

+ If you change the Instrument Mode,
the Fast Polarity Switching mode or
the Mass Range, you must
recalibrate the TOF mass axis.

+ Fora 6560 lon Mobility Q-TOF, the
two Acquisition Modes are IM-QTOF
and QTOF-Only.

MassHunter Data Acquisition for TOF/Q-TOF Familiarization Guide



1 Set up acquisition methods

Task 1. Configure the instrument for data collection

Steps Detailed Instructions Comments
TuneFle [aoTunstn  [Mass List (defaul]
) TOF Mass Catbraton | Autotunc | Manual Tune | Diagnostics  Instment State | preferences |
Jon Folaity T aw ool
@ Pasive (" Negstive .
Tune File

\on Souce On | Mass [mfa) Z‘ Delets,
DoalpS ESl = V| 3220121 [AutaTune tun save | Savess | Lo |

V| 622028360 Clear |
Source Parameters V| s22.009738

¥ | 1221.390637 Load Instrument Mode
Gas Temp [225 R e

v | 1521. Mass Fi [Slanderd B2 m/a) =
DuingGas [7 [130  lmin o e w0 Save e Rangz Standard (3200 m/2)

: Fast Polariy Switching  [Disabled =]
Nebulzer |20 5 pin W | 2121333152 al astPaanly swiching - |Discbled
veu | | e 7| 2421 913830 Slicer Mode, @ High Resslution © High Sensitivity
o = | 2721.834823| =|  Mone & |High Resolution [4 GHz, High Res Madel
ambet ¢ 4 GHz (High Resolution Mode disabled)
\’jglf:‘; 00 v CollsinEremy [T v  Estended Dynamic Range [2 GHz]
phene . (* Entended Mass Rangs [2 GHz)
GacTene e 13T Calbrant Botle rae
eall .
GosFlow |12 B0 Wi CRone @ waste O MS
[ DisablesCDS [~ Enabls CalibB in Acq

Figure 1. Instrument State tab for a 6550 iFunnel Q-TOF instrument

Tuns it [fuiotune Backupin | s List [dsfaul]
. - TOF Mass Calbration | Autotune | Manual Tune | Diagnostics ~ Instrument State Ipmerences]
o Polaity o
" Posiive & Negstive :
Tune File
Acaquisition Mode On | Mass [mia) Z‘ Delets
© IMOTOF & OTOFOnly | 3098133 [eutatune_ Backup.un Save | SaveAs | Losd |
lon Source | &i.a7a377 Clear |
Dual ESI - v | 1033988109
¥ | 1232.360947 Load Instrument Mode
Source Parameters v | 1633949785 Cave Mass Range Standard (3200 m/z)
GasTemp  [325 i © 7 | 1933930624 4
: W | 2233911483 M
Drying Gas |5 BY | Fu v | 2533.892301 Slicer Mode @& High Resolution ™ High Sensitiviy
Nebulizer |20 13 peig » |V | za33873138 | | Wons " High Resolution (4 GHz, High Res Mode]
Viap 00 Vo [000 e (" 4 GHz [High Resolution Mode disabled)
; & Extended Dynamic Flangs [2 GHz]
0

Chamber pou A Cckonbie ) u " Extended Mass Riange [2 GHz)

Calbrant Bollle & None (4 ¢ B

LoFlowle (" wiaste (& M5

[~ Disable CDS [~ Enable Calb8 in Acq

Figure 2. Instrument State tab for a 6560 lon Mobility Q-TOF instrument with QTOF-Only chosen

Click Save.

Set Context to Acquisition.

Click Yes in the Instrument State
Confirmation message.

d Click Yes in the Save Tune File message.

3 Savethenew settingstothetunefile a
(Autotune.tun) and return to b
Acquisition. c

* You can save the tune settings to a
new file name for safe-keeping.

+ To use the settings in the new file for
arun, you must load the file and
resave the settings to the default
Autotune.tun file.
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1 Set up acquisition methods

Task 2. Set up an MS-only method (TOF or Q-TOF)

In this exercise, you enter the LC and TOF MS conditions to analyze a sulfa drug
mix, or Q-TOF MS-only conditions to identify precursor ions in the mix.

Task 2. Set up an MS-only method (TOF or Q-TOF)

Steps

Detailed Instructions

Comments

1 Open Data Acquisition to access the
window for editing methods.

a
b

Click the Agilent Data Acquisition icon.
On the main toolbar, set Context to
Acquisition.

* The MassHunter Data Acquisition
window appears containing the
Method Editor window. See Figure 3.

¢ Make sure that the Method Editor + Yourdisplay will be different if the AJS
window is visible. Click View > Method source is not installed on your
Editor if the Method Editor window is not system.
visible.
d If you have a 6560 lon Mobility Q-TOF,
click QTOF-Only for the Acquisition
Mode.
Method Editor x
PV el | B [defoultm -||# Apply |5
Properties D& HiP Sampler HiP Sampler Pretreatment Binary Pump Colurmn Comp. DaD
Jon Source Jon Polaiity- — Data Storage, -LC Stieam—  General ] Source | acepisiion | Ref Mass | Chromatagrem |
Dual ESI ~] | | [Fositve” || [Boih [H5 Jan Folaity (Seq) Diata Storage (Seg)
Stop Time Tirme Seament and Expariment i @ Posiive B e ¢ None ¢ Cenhoid
& Mo Limit/s Pump Time: [min] Expt  Negative @ Both " Profile
€ StopTime [30° min 2 n b LC Stream (Seg] Plot and Centroid Data Storage Thieshold
& M5 MS MSME
" Waste Abs. threshald ,T Abs. threshald ’5—
D Rel thieshold (% [op7 Rel threshold (%) [007
CycleTime [T s [~ Da nat wait for setpoints (e.g. temperature] to squilibrate
‘worklist | Method Editor | Sample Run

Figure 3. Method Editor window in the MassHunter Data Acquisition program

lon Fol

Positis

lon Source

Stop Time
& Na Limit/As Pump

¢ StopTime [13 min

Acquisiion Mode
1M QTOF
& OTOF-Only

Figure 4. For a 6560 lon Mobility Q-TOF, select QTOF-Only for the Acquisition Mode
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1 Set up acquisition methods

Task 2. Set up an MS-only method (TOF or Q-TOF) (continued)

Steps Detailed Instructions Comments

2 Enter LC parameters appropriate for — a  In the Method Editor window, clickeach  « LC parameters in each tab depend on
sulfa drug mix. LC module tab to set parameter values. the configuration of the LC attached
See Table 1. b Setthe LC parameters listed in Table 1. to the mass spectrometer.

Table 1 LC parameters for sulfa drug mix

Parameter Value for all instruments

PUMP

+ Flowrate 600 pL/min

+ SolventA Water with 0.1% Formic Acid

+ SolventB Acetonitrile with 0.1% Formic Acid

Gradient (minutes - %B)

Initial Conditions: 90% Channel A and 10% Channel B
0 minutes - 10% B
5.0 minutes - 90% B

+ Stop Time 5 minutes
+ PostTime 3 minutes
INJECTOR

+ Inj. Vol. Tul

* Injection Standard
* Draw Position 3.0mm
COL THERM

+ Temp 40°C
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1 Set up acquisition methods

Task 2. Set up an MS-only method (TOF or Q-TOF) (continued)

Steps Detailed Instructions Comments
3 For TOF and Q-TOF parameters, a Click the TOF or Q-TOF tab. + Of course, the MS/MS fields do not
make sure the General tab is b Onthe TOF or Q-TOF tab, make sure the appear on the TOF General tab.
displayed. General tab is displayed.
Enter the parameters as shownin ¢ Type the parameters as shown in
Figure 5, if necessary. Figure 5. (These are the default
parameters.)
Method Editor x
PV el | B [defoultm -||# Apply |5
Properties D& HiP Sampler HiP Sampler Pretreatment Binary Pump Colurmn Comp. DaD
Jon Source Jon Polaiity- — Data Storage, -LC Stieam—  General ] Source | acepisiion | Ref Mass | Chromatagrem |
Dual ESI =] | [Fasitve | [“Baih [H5 Jon Folaity [Seg) Diata Storage (Seg)
Stop Time Tirme Seament and Expariment i @ Posiive B e ¢ None ¢ Cenhoid
& No Limitéas Pump Tirme (min) Expt " Negative = Both " Prafile
€ StopTime [30° min 2 n b LC Stream (Seg] Plot and Centroid Data Storage Thieshold
& M5 M5 MSME
O Waste Abs. threshald W Abs. threshald ’5—

Apply Now Rel. thieshald (%] [ Fiel thieshold [%) [0o7T

Cycle Time [1 s I Do nat wait for setpoints (e.g. temperature] to equilibrate

‘wiorklist | Method Editor Sample Run

Figure 5. General tab for Q-TOF parameters for a 6530 Q-TOF

4 Enter ion source parameters as a Click the Source tab. The name of the selected lon Source is
shown in Figure 6, if necessary. b Type the parameters as shown in shown in this tab.
Figure 6.

General Source ]Aoqu'snmn} Ref Mass | Chromatogram |

These options appear on a 6530

Dual A5 ESI (Seq) MS TOF [Expl)
GasTemp[325  °C 5 € Fragmentor [175 Q-TOF and a 6230 TOF mass
Skimmer [55 ¥ spectrometer equipped with the
Dirying Gas [& Vimin {E] Vi OCTTRFYER [80 ¥
Nebulizer [40 psig [i5 psig AJS source.
Sheath Gas Temp | 350 T E

2
5

Sz eef K % Eomy For 6560 Q-TOF, the Fragmentor

Dl 445 ES (Expl] should be 400 V. and there is no
L i Skimmer voltage.

Nozzle Volage [Exptl [2000 "l

Chamber [2.98 uh

Figure 6. Source tab for Q-TOF parameters
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1 Set up acquisition methods

Task 2. Set up an MS-only method (TOF or Q-TOF) (continued)

Steps

Detailed Instructions Comments

5 Enter the acquisition spectral
parameters for MS mode as shown
in Figure 7.

a

Click the Acquisition tab.
For the TOF, skip to step c.
Click MS as the Mode.

¢ Typethe TOF Spectra parameters as
shown in Figure 7.

General | Source  Acquisition |Ra| Mass | Chromatogram | Advanced Paramsters |

I Calision Energy |

Mass Range
Mode: e ;
e in Rangs M me
Seal Max Range: Er
o Acauisition Riate/ Time
[Seq) Rate 1 spectrals
Targeted
s Tme  [00  melspectum
(Sea) Transisnts/spectium [®31

Figure 7. Acquisition tab for Q-TOF parameters (TOF uses the same parameters as MS Mode.)

a Click the Ref Mass tab.
b Type the parameters as shown in
Figure 8.

6 Enter the reference mass
parameters as shown in Figure 8.

General| Source | Acauisiton  Ref Mass | Chromstogram | Advanced Parameters |
Riefersrice Mass Comection
Reference Masses
Fieference Masses Table
On M2Z

I 121,060
I 922.0057

[¥ Enable

¥ Use battle & Apply Now

Auto Recalibration Reference Mass Parameters
Detection Window 100 pem

Minimum Height 1000 caunts q y ,J

Figure 8. Ref Mass tab for TOF or Q-TOF parameters
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1 Set up acquisition methods

Task 2. Set up an MS-only method (TOF or Q-TOF) (continued)

Steps Detailed Instructions

Comments

7 Enter the chromatogram plot
settings as shown in Figure 9.

a Click the Chromatogram tab.
b Type the values in Figure 9.

| Advanced Parameters

Chromatograms

Chiomatogram Label Extracted Expt Type | Offset | ‘-Range

v EIC eic |2z70- 318 Ms -

15] 10000000
TIC B | ms

15] 10000000

* These settings show that the base
peak chromatogram will be displayed
in the Real-time Plot.

Figure 9. Chromatogram tab for TOF or Q-TOF parameters

8 Setuptochange MS parameters a Click the General tab.
during run: b Click Waste for the LC Stream.
Time Segment of O min. - Make ¢ Right-click anywhere in the Time

sure you have selected an LC
Stream of Waste.

segment section, and click Add Time
Segment.

Time Segment of 0.5 min. - d Type 0.5 minutes.
Change LC Stream to MS. e Click MS for the LC Stream.
9 Save the method as /iMS-only.m, a Click Method > Save As.

o

Go to the MassHunter\methods folder.

¢ Type iiiMS-only.m Where jiare your
initials.

d Click Save.

where jii are your initials.

* You can change a parameter with a
(Seg) next to it with a new Time
Segment.

* You can change a parameter with an
(Expt.) next to it with a new
Experiment.

*+ See Figure 6 for examples of
parameters that can change with
time segments and those changeable
with experiments.

* When you create a new time
segment, the initial values are copied
from the time segment that is
selected.

+ Forexample, if your initials are PFH,
then the method name is
pfhMS-only.m.

14
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1 Set up acquisition methods

Task 3. Set up a targeted MS/MS method (Q-TOF)

Task 3 shows you how to set up an acquisition method for the Q-TOF LC/MS
when you know what you're looking for, but you're not sure if the compounds are
present in your mixture. In this task you also learn about the importance of

collision energy.

Task 3. Set up a targeted MS/MS method (Q-TOF)

Steps Detailed Instructions Comments
1 Using the /iMS-only.m method for a Click Method > Open. * The LC, General, Source, Ref Mass
the Q-TOF, change to targeted b Select iMS-only.m, and click Open. and Chromatogram parameters
MS/MS mode and enter the spectral ¢ Click the Q-TOF tab. remain the same as in iiMS-only.m
parameters below, if necessary. d Select the 0.5 minute Time Segment. for this method.
If the iMS-only.m method is still e Right-click the selected Time Segment
displayed, begin with step c. and click Delete Time Segment.
Delete the 0.5 min Time Segment.  f  Click the Acquisition tab.
Enter the parameters as shownin g Click Targeted MS/MS (Seg) as the
Figure 10. Mode.
h Type the spectral parameters below.

General | Source  Acquisition b‘-\ef Mass | Chromatogram |

Spectal Parameters } Colision Energy | Targeted List
Ms

M5 /S

Mode,

Mass Range
~ Ms

Mass Range

(Sea) Min Range 50 iz MinRange  [50 m/z
Auto Max Range 1000 miz Max Range 1000 m/z
 MS/MS
(Seal Acquisition Aate/Time Acquisition Aate/Tims
Targeted Rate 3 spectrals Rale 3 spectials
i+
FQSE;’]’IS Time 3333 ms/spectium Time 3333 s/ spectium
Transients/spectium | 1233 Transients/spectium  |1198
Max Time between
M MS1 Spectra 5 2
Figure 10. Acquisition Spectral Parameters tab for targeted MS/MS mode

MassHunter Data Acquisition for TOF/Q-TOF Familiarization Guide
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1 Set up acquisition methods

Task 3. Set up a targeted MS/MS method (Q-TOF) (continued)

Steps Detailed Instructions

Comments

2 Setup afixed collision energy of a Click the Collision Energy tab.

35V b Click Use Fixed Collision Energy.
Enter the parameters as shownin ¢ Type35.
Figure 11.

General| Source  Acauistion | Ref Mass | Chromstogram|

Spectral Parameters  Collsion Energy }Targaten List]

Mode = Use Fived Colision Energies P 10f
- S  Use Table t ] E
[Seg) = 05+
 Use Famula R
a 2
(ol M%‘?MS =2 oo
[Seg) s F
s Sost
[Seg) £
1.0+
| — 1 1 1
-IU 1 UIUU ZUIUU ?.UIUU
mwz
Figure 11. Acquisition Collision Energy tab for targeted MS/MS mode
3 Setup atargeted list of precursor a Click the Targeted List tab.

ions so the resulting chromatogram b
shows peaks for only these ions.

Right-click the table and click Add on the
shortcut menu.

Enter 279.09102, 311.08085, ¢ Fill out the information for the
271.0317 and 285.0290 as the 279.09102 ion.
precursor ions. d Repeat step b and step c for the

Use 0 minute for the Delta and
Medium for the Iso. width.

311.08085 ion, the 271.0317 ion, and
the 285.0209 ion.

For this type of method, the precursor
ions and collision energy are usually
known, although you can have the
system determine the “best guess”
collision energy for each mass. See
the next task for how to do this.

You can also enter a Collision Energy
and Acquisition Time for each
precursor ion. If you do, these values
override the ones entered on the
previous tab (Figure 11).

You can enter the retention times
also.

In general, use accurate mass values
(at least four decimal places) for the
precursor values in this table, as
some of the data processing routines
in Qualitative Analysis and
Quantitative Analysis make use of
this information.

16
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1 Set up acquisition methods

Task 3. Set up a targeted MS/MS method (Q-TOF) (continued)

Steps Detailed Instructions Comments
General| Source Acaistion | Ref Mass | Chromatogram
Spectral Parameters | Colision Energy  Targeted List
- Targeted Lict Tabls DefaultValues
ode
i on | Precmz | 7 |RetTme| DelsRet | o Colision | Acaistion Time Charge state 2]
P [min)  Time (min] Eneigy | (ms/spec] —
Seg) | zvangiz| 1 0 Medum (“4miz |18 |200
fulo FIREEEIE 0 Medum (“4miz) |12 |200 Delta Ret. Time:
¥ s | 2sm0208] 1 0 Medum [“4m/z) |10 [200 i
» w| @oeos] 1 B Medum (“4mdz) |22 |200
Tagsted
B e I3 Witk
(Seq) Medium (4 mé v

Figure 12. Acquisition Targeted List tab for targeted MS/MS mode

4 Save the method as a Click Method > Save As. + Besure to use the folder
iitargetedMSMS.m, wherejiiareyour b Type iiitargetedMsMs, and click \MassHunter\methods.
initials. Save.

If the retention time and the delta retention time for a precursor in Figure 10 are
zero, then the program performs targeted MS/MS on this precursor for the entire
time segment. Alternatively, you can specify an expected retention time (for
example 5 minutes) and a delta retention time (for example T minute) in which
case targeted MS/MS will be performed on this precursor from 4.5 to 5.5
minutes.

The parameters on the Acquisition tab, including these values on the Targeted
List tab, may also be changed by using different time segments. See Figure 3 on
page 10.
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1 Set up acquisition methods

Task 4. Set up an auto MS/MS method (Q-TOF)

In this part of learning Q-TOF method development, you set up an auto MS/MS
method because you are not sure what you are looking for and want the
instrument to determine which precursor m/z values to examine “on the fly”
according to criteria you select prior to the start of the run.

Task 4. Set up an auto MS/MS method (Q-TOF)

Steps Detailed Instructions Comments
1 Using the jitargetedMSMS.m a Click Method > Open. + For this method, the LC, General,
method for the MS Q-TOF, changeto b Select iiitargetedMSMS.m, and click Source, Ref Mass and
auto MS/MS mode and enter the Open. Chromatogram parameters will
spectral parameters below, if ¢ Click the Q-TOF tab. remain the same as in MS-only.m.
necessary. d Click the Acquisition tab.
If the jitargetedMSMS.m method e Click Auto MS/MS(Seg) as the Mode.
is still displayed, begin with stepc.  f  Type the spectral parameters shown

Enter the parameters as shown in
Figure 13.

General| Source Acaisition | Ref Mass | Chromatogram |

below.

Spectral Parameters 1 Collision Enargy} Precursor Selection | | Precursor Selection M Preferred/Exclude

M3

M5 M3

Mode
Mass Range

Mass Range

o ngg] Min Flange ] miz MinRange  [100 m/z
e Max Riange 1000 miz MaxRange  [1000 miz
& MS/MS
(Seq) Acquisition Rate/Time Acquisition Rate/Time
Taigeted Rate 1 spectrals Rate 3 spectrals
© ng;’]ﬁ Time 1000 ms/spectium Time 3333 ms/spectium
Transients/spectium | 9838 Transients/spectium | 3199
Isolation Width  [Medium (4 m/2) =]
Figure 13. Acquisition Spectral Parameters tab for Auto MS/MS mode
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1 Set up acquisition methods

Task 4. Set up an auto MS/MS method (Q-TOF) (continued)

Steps

Detailed Instructions

Comments

2 Setup alinear equation for the
collision energy so that the slope
times the m/z value divided by 100
plus the offset equals the collision
energy.

Use 5 for the slope and 2.5 for the
offset.

General| Source  Acauistion | Ref Mass | Chromstogram|

Click the Collision Energy tab.
Click Use Formula.

For the Slope, type 5 .

For the Offset, type 2.. 5.

0 To

Spectral Parameters Eu\hsiunEnergy}Pra:ursursmminm Pracursor Selection Il | Preferred/Exclude

Mode: " Use Fired Collision Energies
S " Use Table
P
(Segl
& Use Fomula

Auto Charge Slope
@ MS/MS

Seq) » 4 5 25

Targeted
© MS/MS
(Segl

(Slope) * [m/z) /100 + Offset

160+
140+
1204
Difset 1007
804
B0+

Collision Energy

40
20

0

T T T
-0 1000 2000 3000
mwz

* For this type of method, you have the
system determine the collision energy
for each m/z value, because the
optimal collision energy for each
precursor ion is not known.

* These values for slope and offset
work well for these sulfa drugs but
may not work as well for other
compounds and charge states.

Figure 14. Acquisition Collision Energy tab for Auto MS/MS mode

3 Set 3 as the maximum number of
precursor ions per cycle that the
program will select in order of
decreasing abundance.

Enter the other parameters in
Precursor Threshold.

General | Source  Acquisition |Ra|l.\ass| Chromatogram

a Click the Precursor Selection | tab.

b For Max Precursor Per Cycle, type 3.

¢ Inthe Precursor Threshold group, set
the remaining parameters as needed.

Spectral Parameters | Colision Energy  Pracursor Selaction | Iprecmw Selection Il | PreferredfExclude

Mode: [3 MasPrecursor Per Cycle
O [’éig] Frecursar Thieshold
Abs. Thieshold 3000 counts
Aut ) N
& MM Rel Theshold (%) [001 %
[Seq) pee—
1i
Targeled elive Exclusion
£ M3MS [~ Enabled
[3eg)

Evcluded after [ Spectra
Released after [Q5  min

Static Exclusion Range List

Static Exclusion Range Table

Start m/z Endm/z
100) 250
5004 1000

*+ Active exclusion of precursor ions is
used for complex samples. These
settings specify the time during which
a previously selected precursor ion
will be excluded from selection.

+ Static Exclusion Range lets you set
the range of ions to be excluded.

Figure 15. Acquisition Precursor Selection | tab for Auto MS/MS mode

MassHunter Data Acquisition for TOF/Q-TOF Familiarization Guide
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1 Set up acquisition methods

Task 4. Set up an auto MS/MS method (Q-TOF) (continued)

Comments

Steps Detailed Instructions

4 Change the parameters to see the a Click the Precursor Selection Il tab.
masses of charge 2 first, then b If necessary, click 1 and Unk in that order
masses of charge 1 and then on the Inactive list and then click >>.
masses of unknown charge. ¢ If necessary, click any values on the right

that are not 1 or Unk, and then click <<.

General| Source  Acaiskion | Ref fass | Chromatogram | Advanced Parameters |

+ This setting means that if two
precursors with charge state +1 are
detected, the program selects the two
of these with the highest abundance
and no precursors with unknown
charge state.

+ If no precursor with charge state of
+1 are detected and three with
unknown charge states are, then the
program selects the precursor with
charge state +1 and the most
abundant precursor with unknown
charge state.

Speciral Parameters. | Collsion Eneray | Precursor Selection | Pve:urlurSeleclmnH IPreferredex:\uda

Mode: lsotope Modst [Unbiased =] Afudancs Dependent Accumilation

[ Scan speed varied based on precursor abundance

S Precursar Charge-Stats Selection and Preference
(Sed] Inactive Active Target W counts/spectium
2 [A’gust?']"‘s 3 A Urk Up K
e
Targeted - A — 2
€ MSMS
(Seg) Feset Purity
0 ; Puity Stingency: [100 %
 Sart Precursors by Abundance orly PuiyCucft  [30 %

If you have a complex sample,
you can mark the Scan speed
varied based on precursor
abundance check box. See the
online Help for more information.

Figure 16. Acquisition Precursor Selection Il tab for auto MS/MS mode

5 Set up to monitor the 279.09102 a Click the Preferred/Exclude tab.
precursor ion as a preferredionand b Right-click the table area, and click Add.
exclude the 311.08085 ion. ¢ Type allthe values for 279.09102.

Use the other entries in Figure 17.  d Repeat steps b and ¢ for the excluded
ion, 311.08085.

General | Sowce  Acquisition IHelMass} Chmmatuguam}

Spectsl Parameters | Colison Ensray | Precursor Selection || Precursor Selsction | Prefonec/Exciuds |

S Auo ME/MS Frefened/Exchude Table Deefaul Values
Ms On | Peomiz |DRAME| 2 | pic Type | fiel | DelaRel | o wign | Collson Dela m/z
5
= p‘ 275us1u2| mu‘ 1|Frelened ‘ u| |Med\um[”4mﬂ‘z]‘ | 100 ppm
- mt?Ms » [ 3110805 100] 1[Prefened | [ |Medium (=4 m/2) || | B s
(5ea) [ min
Targeled
£ M3MS
[3eg)
Use Prefened ion
lst only

+ For this example, you do not need to
mark the Scan speed varied based
on precursor abundance check box.

Figure 17. Acquisition Preferred/Exclude tab for Auto MS/MS mode
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1 Set up acquisition methods

Task 4. Set up an auto MS/MS method (Q-TOF) (continued)

Steps Detailed Instructions Comments
6 Save the method as iautoMSMS.m, a Click Method > Save As. + Be sure use the folder
where fi are your initials. b Type iiiautoMsMs,and click Save. \MassHunter\methods.

MassHunter Data Acquisition for TOF/Q-TOF Familiarization Guide
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2 Set up and run single samples and worklists

Task 1. Set up and run a single sample 25
Task 2. Set up and run a worklist with multiple samples 26
Task 3. Set up and run a worklist to optimize parameters 30

This chapter provides familiarization exercises to help you learn how to set up
and run single samples and sequences of samples through worklists on your
Agilent TOF or Q-TOF LC/MS, using the methods you created in Exercise 1.

For more details on how to use these exercises, see “Before you begin...” on
page 4.
Before you begin...

For this exercise you analyze a mixture of four sulfonamide compounds. This
section gives instructions on how to prepare the demo sample.

The Electrospray LC Demo Sample (p/n 59987-20033) contains five ampoules
with 100 ng/pL each of:

Name Formula lon m/z
sulfamethizole CgH] 0N402S2 (M+H)+ 271.03179
sulfamethazine C9H14N405S (M+H)* 279.09102
sulfachloropyridazine C10HqCIN4O,S (M+H)* 285.02075
sulfadimethoxine C1oH14N404S (M+H)* 311.08085
¢l ™0
V3 @ < )
N NN N%NH “O/LN/ NH
0=5=0 0=5=0 0=5=0 0=5=0
R = = =
| o o «
NH, N, NH, NH,
Sulfamethizole Sulfamethazine Sulfachlorpyridazine Sulfadimethoxine
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Set up and run single samples and worklists

The instrument must be tuned using the ESI tune calibrant solution before
proceeding with the rest of the exercise. Make sure you have used Checktune or
Autotune for the instrument you have, either the TOF LC/MS or the Q-TOF LC/MS
(both TOF and Quad components), to verify that each of the calibrant ions has
the proper mass assignment, peak width, and signal intensity.

See the Quick Start Guide for instructions on tuning the instrument.

1 Put on protective gloves.
2 Prepare the LC solvent.

In 1-liter reservoirs of HPLC-grade water and acetonitrile, add 1.0 mL of 99%
LC-MS Reagent Grade Formic Acid (HCOOH) each to make 0.1% (v/v) Solvent
A and Solvent B, respectively.

3 Prepare the sample.

a Add 10 pL sulfa mix from one of the ampoules (500 pL) to 990 pL of
solvent A in an autosampler vial so that the final concentration is 1 ng/uL.
Seal with the appropriate cap (crimp or snap).

b Place the sample vial in the autosampler.
4 Set up the LC column.
Zorbax, Extend-C18 2.1mm x 50mm, 1.8 um, 80A, p/n 727700-902
5 Set the column temperature.

Agilent suggests a column temperature of 40°C when using this column in
this exercise.
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2 Set up and run single samples and worklists

Task 1. Set up and run a single sample

This task shows you how to enter sample and data file information for a single
sample and then begin to acquire the data sample.

Task 1. Set up and run a single sample

Steps Detailed Instructions Comments
1 Open one of the three methodsyou  a Click Method > Open. + The system stores the custom
created in Exercise 1,and enter this b Select one of the three methods, and click information with the data file.
sample information: OK.
Name: same as method ¢ Click the Sample Run window.

Position of sample in your sampler
Data file name: same as method.d

© Sampls Fun x
> L
Sampin Sarcle Run | Addtional Infoemation
Parameter Name Paramter Vahue
Name Tg Sullad] Posticn
Plate Position
Irpecion Vokame |4 L Overmide DA Method | C:\Magsbunier Meshods PAN

Auto Increment
Hame tentld | View Daln
Path C\MassHurterDista 4

Figure 18. Sample Run window in the main window

d For Sample Name, type 1 ng Sulfas. Youcan typeanynumber atthe end of
e For Data File Name, type test1.d. the Name field. This value is
incremented for each new data file.

2 Start the sample. + Click Run = on the Sample Run toolbar  * Inlocked mode, you cannot change
or Run Sample (fa») O the main the method while the sample is
toolbar. m running. Also, you cannot overwrite

these data files in the Data
Acquisition program.

+ The Lock button [ g | on the main
toolbar indicates that locked mode is
on. Click to turn locked mode on or

off.
3 View the data after the run. + Aftertherunis complete, click View Data + When you click View Data, the
in the Sample Run window. Qualitative Analysis program

automatically opens and loads the
data file that is specified in the
Sample Results window.
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2 Set up and run single samples and worklists

Task 2. Set up and run a worklist with multiple samples

This task shows you how to enter sample and data file information for multiple
samples in a worklist and then begin to acquire data.

Task 2. Set up and run a worklist with multiple samples

Steps Detailed Instructions Comments
1 Add three samples to the worklist - a Right-click the upper-left-hand cornerof ~ « If another worklist already exists in
Sulfa 1, Sulfa 2, Sulfa 3 - with the the worklist spreadsheet. the Worklist window, click Worklist >
following information: b Click Add Multiple Samples. The Add New to create this worklist.
Data file: Sulfa 1-3.d to be saved to Multiple Samples dialog box opens.
the folder ¢ For Sample Name, type sulfa. For
\MassHunter\Data\ YourName. Data File Name, type sulfa.
Acquisition method: any of the d Make sure that the Append Counter
three you created in Exercise 1 check boxes are marked and that all
Injection volume: 1 Suffix Counter boxes contain 1 for the
Sample position: any three Sample and the Data File names.
positions convenient for your e Change the folder path for the data files
sampler to \MassHunter\Data\YourName.
f Select the acquisition method from
Exercise 1.

g For Injection Volume, type 1.
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2 Set up and run single samples and worklists

Task 2. Set up and run a worklist with multiple samples

Steps Detailed Instructions Comments

Add Multiple Samples

Sample Information | Sample Pesition

=

Sample
Mame: Suffa Append Courter
Suffix Counter
Number of digits: 1 Start Value: 1 Step: 1
Data File
Mame: Suffa Append Counter

Suffix Counter

Number of digits: 1 Start Value: 1 Step: 1

Path: C:\MassHurter\Data\pfh =]
Method
Name: | phautoMSM.m =]
Path: C:\MassHunter'methods =]
Override DA Method
Name: | <None> [=]
Pah. C\MassHunter'methods [
Injection
Injection Volume: | 1] u
Figure 19. Add Multiple Samples dialog box
h Click the Sample Position tab.
i Set Autosampler to None.
j  Forthe Number of Samples, type 3.
k Click OK.
2 Hide the following columns: a Right-click the upper-left-hand cornerof ~ « You are hiding these columns, not
Sample Type the worklist spreadsheet. deleting them. The program
Level Name b Click Show/Hide/Order Columns. recognizes their values even though
Comment ¢ Clear the check boxes for Sample Type, they do not appear in the worklist.

Level Name and Comments.

x
[ U IR =
v | Sample Name Sample Position Method | Data File Sample '_I'ype | Level Name | Comment  Sample Group | Info.
1 v |Sulfal Yial B pthautobdShd.m CAMassHunter\DatahpfhiSulfal.d  |Sample
2 | v [Sulfa2 izl 9 pthautohSkd.m C\MassHunteADataipfhiSulfa2.d  |Sample
< | v [Sulfa3d Vial 10 pihautobdSha.m CAMassHunteA\DataipfhiSulfad.d  |Sample

Worklist

Sample Run | Method Editor  Worklist

Figure 20. Worklist with three samples

MassHunter Data Acquisition for TOF/Q-TOF Familiarization Guide
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2 Set up and run single samples and worklists

Task 2. Set up and run a worklist with multiple samples

Steps Detailed Instructions Comments

3 Save the worklist as iiesdemo. d Click Worklist > Save As. Then, type the
worklist File name and click Save.

4 Make sure that the worklistissetto  a Right-click the upper-left-hand cell of the ¢ You can run a method that contains

run only data acquisition. worklist spreadsheet. both acquisition and qualitative
b Select Worklist Run Parameters. analysis parameters in a worklist. See
¢ Set Part of method to Acquisition Only. the online Help for more information.

d Change the directory path for the data
files to MassHunter\Data\ YourName.

Worklist Run Parameters

Page 1 T Pags 2 ]

Operator Information

Operstorname: [

Rur Infarmation

R Typs Standard Start ] Execution for Synchronous

Acquisition-DA:

Part af method to [ acquisition Orly ~| [¥ Stop worklist on DA eror

un:

Method Paths

Method: [C:\MassHuntertmethods

Overrids DA [E:\MassHunter\methods

Data Fils

B EH

Path [C:AMassHunter\databpfh

Seripts

[~ Preworklist |

[ Postworklist |

[ L]

Acaquisition
e |

Disk Information

Fres Disk [T (Gbytes] Avaiable 3463 [Gbytes)

Threshald Diskspace:

Flun Settings

a Wait Tmefor  [1g {min)
W Overlspped Injection Pl
¥ Clear sample selection after un

oK Cancel

Figure 21. Worklist Run Parameters dialog box

e Click OK.
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2 Set up and run single samples and worklists

Task 2. Set up and run a worklist with multiple samples

Steps Detailed Instructions Comments

5 Start the worklist. + Click Run = on the Worklist toolbar or * You do not need to save the worklist
Run Worklist on the main in order to start it.

Hint: you must mark the check box at toolbar. * Inlocked mode, you cannot change

the beginning of each row to run the
sample in the row.

the method or the worklist while the
worklist is running. Also, you cannot
overwrite these data files in the Data
Acquisition program.

The Lock button on the main
toolbar indicates that locked mode is
on. Click to turn locked mode on or
off.

Each sample row turns blue as the
program begins to acquire data for
that worklist row.

MassHunter Data Acquisition for TOF/Q-TOF Familiarization Guide
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2 Set up and run single samples and worklists

Task 3. Set up and run a worklist to optimize
parameters

You can also optimize acquisition parameters with a worklist. This task shows
you how to set up a worklist to evaluate the signal as the fragmentor voltage
changes. You can then use the Qualitative Analysis program to compare the
chromatographic signals at the different fragmentor voltages.

Task 3. Set up and run a worklist to optimize parameters

Steps

Detailed Instructions

Comments

1 Add four samples to the worklist -
Frag 1, Frag 2, Frag 3, Frag 4 - with
the following sample information:

Sample position: any four
positions convenient for your
sampler

Data files: Frag 1- 4.d to be saved
to the folder,
MassHunter\Data\YourName.
Acquisition method: iims-only.m
Injection volume: 1

2 Hide the following columns:
Sample Type
Level Name
Comment

3 Forall four samples, add a column
for the fragmentor parameter, and
enter these values:

Frag 1:225
Frag 2: 200
Frag3:175
Frag 4: 150

4 Save the worklist as Fragwklst.

a

—

xS T o a

0 OO0 T

S Q

Right-click the upper-left-hand corner of
the worklist.

Click Add Multiple Samples.

For Sample Name, type Frag . For Data
File Name, type Frag.

Make sure that the Append Counter
check boxes are marked and that all
Suffix Counter fields containa 1.
Change the folder for the data files to
\MassHunter\Data\YourName.

Select the iiims-only.m acquisition
method.

For Injection Volume , type 1.

Click the Sample Position tab.

Set Autosampler to None.

For the Number of Samples, type 4.
Click OK.

Right-click the upper-left-hand corner of
the worklist spreadsheet.

Click Show/Hide/Order Columns.

Clear the check boxes for DA Method,
Sample Type, Level Name and
Comment, and click OK.

Right-click the upper-left-hand corner of
the worklist spreadsheet.

Click Add Column(s).

Select MS Parameter.

Select Fragmentor, and click >.

Click OK.

Type the values into the column.

Click Worklist > Save As.
Type Fragwklst, and click Save.

Click Worklist > New to create a new
worklist.

* You are hiding these columns, not

deleting them. The program
recognizes their values even though
they do not appear in the worklist.

+ Save the Fragwklst file into your own

folder.

30
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2 Set up and run single samples and worklists

Task 3. Set up and run a worklist to optimize parameters

Steps

Detailed Instructions

Comments

5 Make sure that the worklist is set to
run only data acquisition.

6 Start the worklist.

a

Right-click the upper-left-hand cell of the
worklist spreadsheet.

Click Worklist Run Parameters.

Set Part of method to run to Acquisition
Only.

Change the folder for the data files to
\MassHunter\Data\YourName.

Click OK.

Click Run p on the Worklist toolbar or
Run Worklist on the main
toolbar.

* Youcan run a method that contains
both acquisition and qualitative
analysis parameters in a worklist. See
the online Help for more information.

MassHunter Data Acquisition for TOF/Q-TOF Familiarization Guide
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3 Set up and run IM-QTOF samples and
worklists

Task 1. Configure the instrument for data collection in lon Mobility mode 34
Task 2. Set up an IM-MS method 36
Task 3. Set up an IM-MS All lons Method 42

In this exercise, you learn how to acquire data in lon Mobility mode. You learn
how to set up and run a series of two acquisition methods that help you in
different application situations. You create two acquisition methods for a
mixture of four sulfa drugs. This exercise is based on the methods established in
Exercise 1, but the method is modified for the IM-QTOF parameters.

These instructions help you understand how to do these tasks:
+ Setup and run an IM-MS only method.
You use this type of method when you need lon Mobility accurate mass MS

data with the 6560, or intend to determine precursor ion masses for a
subsequent All lons MS/MS analysis.

« Setupandrunan All lons MS/MS method.

You use this type of method when you need MS/MS data and do not know
what precursors to choose, or the sample is complex enough that a targeted
MS/MS method would be tedious to implement. You can also use this
method if you have known fragments belonging to a specific precursor or
compound class and want to align these via the drift time.

For more details on how to use these exercises, see “Before you begin...” on
page 4.
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3 Set up and run IM-QTOF samples and worklists

Task 1. Configure the instrument for data collection in
lon Mobility mode

Before you run samples with one of the methods you just created, you must
select the data collection parameters for your run. You set these parameters on
the Instrument State tab in the Tune window.

Task 1. Configure the instrument for data collection

Steps Detailed Instructions Comments

1 Open Data Acquisitionto accessthe a Click the Agilent Data Acquisition icon.
Instrument State tune parameters. b Set Context on the main toolbar to Tune.
¢ Click the Instrument State tab.

2 Select the following data collection  a Set Mass Range to Standard (3200 * You need to click Apply to change the
settings. m/z). settings on the instrument.
Mass Range: Standard (3200 b Click Extended Dynamic Range Mode if + The Mass Range can only be set to
m/z) not already the default setting. High (20000 m/z) (for the G6560A or
Select to acquire data in Extended ¢ Click IM-QTOF for the Acquisition Mode. G6560B) if the Instrument Mode is
Dynamic Range Mode. d Click Apply. Extended Mass Range (1 GHz). This
Select the IM-QTOF mode. e Ifyou changed the Mass Range, tune requires MassHunter Acquisition
the instrument. B.09.00 or later with Firmware 723 or
f Recalibrate the TOF mass axis. later (required for MH Acq B.09). The

caveat is the 20,000 m/z requires 4
GHz Acquisition Board G1969-65216
(which has Logic version 0x8025).

+ If you change the Instrument Mode,
or the Mass Range, you must
recalibrate the TOF mass axis.

+ Fora 6560 lon Mobility Q-TOF, the
two Acquisition Modes are IM-QTOF
and QTOF-Only.

Tune & Calibration | Manual Tune  Instrument State | Preferences

Tune File

TOFMassCalibration-3200mzR ange.tun

save | Savess. | Load. |

Imstrument Mode

Mass Range Standard (3200 m/z] v

Slicer Mode: & High Resalution ™ High Sensitivity Auto Slicer Index

 High Resolution (4 GHz, High Res Mode)
@ Estended Dynamic Fange (2 GHz)
4 GHz [High Resolution Made disabled)

Iv Advanced Control

Figure 22. Instrument State tab for a 6560 lon Mobility Q-TOF instrument
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3 Set up and run IM-QTOF samples and worklists

Task 1. Configure the instrument for data collection

Comments

Steps Detailed Instructions
3 Savethenew settingstothetunefile a Click Save.
(Autotune.tun) and return to b Set Context to Acquisition.
Acquisition. ¢ Click Yes in the Instrument State
Confirmation message.
d Click Yes in the Save Tune File message.

* You can save the tune settings to a
new file name for safe-keeping.

» Touse the settings in the new file for
arun, you must load the file and
resave the settings to the default
Autotune.tun file.
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3 Set up and run IM-QTOF samples and worklists

Task 2. Set up an IM-MS method

This task shows you how to edit an IM-MS method.

Task 2. Set up an IM-MS method in MS (Seg) mode

Steps Detailed Instructions Comments

1 Open Data Acquisition to accessthe a Click the Agilent Data Acquisitionicon.  « The MassHunter Data Acquisition

window for editing methods. b Set Context to Tune. window appears containing the
¢ Ifthe Method Editor window is not Method Editor window. See
visible, click View > Method Editor. Figure 23.
d Set Acquisition Mode to IM-QTOF. + Tune values are saved for positive
and negative mode, as well as for
Q-TOF and IM-MS mode.
+ Your display will be different if you
have a different lon Source.
loniouce lemlF8rsy bs.aisbrovelip Ut ean Genera\] Source I Acauisition I Ref Mass I Chromatogram | Advanced Parameters 1
blslic ool j ‘ E | Both ‘ s lon Paolarity LC Stream [Seq)
Stop Time Time Segment and Experiment # = Positive = M5
@ Mo Limit/4s Pump Time [min] Expt " Megative " Waste M
»

" Stop Time | 30 min

Plat and Centroid Data Starage Threshald
Acquisition Mode

MS MG MG
& IM-OTOF
* Abs. threshold 200 Abs. threshold 5
o QTOF-Only
Rel threshold (%] [go1 Rel threshold (%] [g.o1

Cycle Time:; 0.9 seconds

[ Do not wait for setpoints (e.0. temperature] to equilibrate

Figure 23. Method Editor window for a 6560 lon Mobility Q-TOF in the Data Acquisition program

2 Enter LC parameters appropriate for e Inthe Method Editor window, clickeach ~ « LC parameters in each tab depend on
sulfa drug mix. LC module tab to set parameter values. the configuration of the LC attached
f Enter LC parameters listed in Table 2. to the mass spectrometer.
See Table 2.
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3 Set up and run IM-QTOF samples and worklists

Table 2 LC parameters for sulfa drug mix

Parameter Value for all instruments
Instruments PUMP

* Flowrate 600 pL/min

+ SolventA Water with 0.1% Formic Acid

+ SolventB Acetonitrile with 0.1% Formic Acid

+ Gradient (minutes - %B)

+ Stop Time

+ Post Time
INJECTOR

+ Inj. Vol.

* Injection

* Draw Position
COL THERM

+ Temp

Initial Conditions: 90% Channel A and 10% Channel B
0 minutes- 10% B
5.0 minutes - 90% B

5 minutes

3 minutes

TuL
Standard

3.0mm

40°C
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3 Set up and run IM-QTOF samples and worklists

Task 2. Set up an IM-MS method in MS (Seg) mode (continued)

Steps Detailed Instructions Comments

3 Forthe 6560 IM-MS Q-TOF a Click the Q-TOF tab. * The MS/MS parameters reflect the
parameters, make sure the General b Click the General tab. threshold for All lons MS/MS
tab is displayed. ¢ Type the parameters as shown in experiments.

Enter the parameters as shown in
Figure 24, if necessary.

Figure 24. (These are the default
parameters.)

T lon Polary ) -Data Storage |-LC S2am ) Gereral | source | Acquistion | Ref ass | enromatogram | Advanced Parameters
Dual 25 51 j | Positive | Eoth M5 iRy
Stop Time Time: Segment and Experiment # & Positive
& No LimitAs Pump Time (min) Expt " Negative
¢ StopTime [0 min | || s
L Shisam (Seq) Pl s o Dot Storane Thrsshold
Acquishion Mode S E VI
it € Waste b, thieshold [0 fbs theshold  [5
£ QTOFDry . -
TS Fiel. threshold [%) [0.07 Fiel. threshold [%) [0.07
Cycle Time: 1 seconds
[ Do ot weitfer sstpcinks (& tempersturs)] to souilbrats

Figure 24. General tab for Q-TOF parameters for a 6560 IM-MS Q-TOF

a Click the Source tab.
b Type the parameters as shown in

4 Enter ion source parameters as
shown in Figure 25, if necessary.

Figure 25.
Genersl Souce | Acuiston | Ref Mass | Chiematogram | Advanced Parameters |
Dual 445 ES (Seal M5 TOF (Expt)
Gas Temp [300 © 300 i Fragmentor [400 v
Drying Gas |8 I¢min 50 Vrmin, Oct1RF vpp |750 W
Mebuizer [35 i €3 pei
Sheath Gas Temp [ 350 o 350 5

Sheath Gas Flow |11 I#rmir 11.0 I/min

Dual £J5 ESI (Expl]
WCap[3500 ¥ Capilay F545  pA

Mozzle Yaltage [Expt] | 1000 v

Chamber |6.27 [

Figure 25. Source tab for IM-MS Q-TOF parameters

The name of the selected lon Source is
shown in this tab.

If you have an AJS source, set the
Sheath Gas Temp to 350°C. Set the
Sheath Gas Flow to 11 L/min.
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3 Set up and run IM-QTOF samples and worklists

Task 2. Set up an IM-MS method in MS (Seg) mode (continued)

Comments

Steps Detailed Instructions

5 Inthe Tune context, make suredrift  a Set Context to Tune.
tube gas pressure is stable at b Click Manual Tune > IM > Pressure &
pressure 3.95 + 0.03 Torr for Actuals.
Nitrogen buffer gas. Make surethat ¢ Make sure that source temperature is
the trapping funnel pressure is 0.15 stable at the temperature indicated in
t0 0.20 Torr less than the drift tube the method.
pressure. d Ifthe pressure difference is less than

0.15 Torr, then adjust the Drift gas
pressure regulator valve. Locate the
pressure valve labeled “Drift Cell" on the
front of the instrument, next to the ion
source. Adjust the valve until Trap

Funnel Pressure shows a reading below

Drift Tube Pressure by a difference of
between 0.15 and 0.20 Torr, while Drift
Tube Pressure remains close to 3.95

Torr.
6 Enter the acquisition spectral a Set Context to Acquisition.
parameters for MS mode as shown b Click the Acquisition tab.
in Figure 26. ¢ SetMode to MS.
d Type the IM-MS Spectra parameters as
in Figure 26.

General| Source Acauisiion | Fif Mass | Chiomatogram | Advanced Parameters |

Spectral Parameters ] Colision Eneray |

o Mass Range IM Trap
ode o
Trap Fil Time 5000 ps
Min R [og  m
i in Range 100 iz
Seal e 5000 s Trap Release Time [ 250 us
- ficquisition Rate/Tims Muliplexing
Frame Fiate [T Frames’s
Targeted
M Transient Rate  [15 M Transierts/Frame
7 MS/MS 16 Pulsing Sequence Length [ Disabled
(Seg) Mas Diift Time (o ms ETRE
TOF Transient Rt [35  Transients/IM Transients

« Ifthe Manual Tune tab is not visible,
then on the Instrument State tab,
click Advanced Control.

+  Adrift time of 60 ms is suitable for
most applications. With an
acquisition rate of 1 frame/sec, 16
consecutive IM-MS experiments are
performed (1000/60) per frame.

Figure 26. Acquisition tab for IM-MS Q-TOF parameters
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3 Set up and run IM-QTOF samples and worklists

Task 2. Set up an IM-MS method in MS (Seg) mode (continued)

Steps Detailed Instructions Comments
7 Enter the reference mass a Click the Ref Mass tab. * This version requires a manual
parameters as shown in Figure 27. b Type the parameters as shown in recalibration of the data after the
Figure 27. acquisition is completed. To start the

recalibration program, click All
Programs > Agilent > MassHunter
Workstation > IM-MS Reprocessor.

General l Source l Acouistion  Ref Mass | Chromatagram | Advanced Parameters

Reference Mass Corection

¥ Enable Reference Masses
Reference Masszes Table
On M2 =
Apply Now v 121.050
v 922.0097
Auto Recalibration Reference Mass Parameters
Dretection Window 100 PR
Minirmum Height 1000 counts 4 LH

Figure 27. Ref Mass tab for Q-TOF parameters
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Set up and run IM-QTOF samples and worklists

Task 2. Set up an IM-MS method in MS (Seg) mode (continued)

Steps Detailed Instructions

Comments

8 Enter the chromatogram plot
settings as shown in Figure 28.

a Click the Chromatogram tab. .
b Type the values in Figure 28.

General | Source | Acquistion | RefMass { Chiomatogram I Advanced Paramters

Chromatograms

Chiomatogiam Label Extacted EwptType | Offsst | Y-Range

EIC
» [T

eI |270-318 |Ms |
E | |ms |

15] 10000000 |
15] 10000000

=l
Figure 28. Chromatogram tab for Q-TOF parameters
9 Set up to change MS parameters a Click the General tab. .
during run: b SetLC Stream to Waste.
Time Segment of O min. - Make ¢ Right-click anywhere in the Time
sure you have selected an LC segment section, and click Add Time .
Stream of Waste. Segment.
Time Segment of 0.5 min. - d Type 0.5 minutes.
Change LC Stream to MS. e SetLC Stream to MS. .
10 Save the method as a Click Method > Save As. .
fi_IM-MS_only.m, where i are your b Go to the \MassHunter\methods folder.
initials. ¢ Typeiii_IM-MS_only.mwhereii
are your initials.
d Click Save.

These settings show that the base
peak chromatogram will be displayed
in the Real-time Plot.

You can change a parameter with a
(Seg) next to it with a new Time
Segment.

See Figure 24 on page 38 for
examples of parameters that can
change with time segments.

When you create a new time
segment, the initial values are copied
from the time segment that is
selected.

For example, if your initials are PFH,
then the method name is
pfh_IM-MS_only.m.

MassHunter Data Acquisition for TOF/Q-TOF Familiarization Guide

41



3 Set up and run IM-QTOF samples and worklists

Task 3. Set up an IM-MS All lons Method

This task shows you how to set up an acquisition method for the Q-TOF LC/MS
when you know what you are looking for, but you are not sure if the compounds
are present in your mixture. In this task, you learn how to alternate collision
energy by frame. The IM-MS Browser program has special features to work with
All lons data files with frames with alternating collision energy. When you
alternate collision energy in a method, the method can only have one Time

Segment and Multiplexing has to be disabled.

Task 3. Set up an IM-MS All lons method

Steps

Detailed Instructions

Comments

1 Using the ji_IM-MS-only.m method
for the IM-MS Q-TOF, set the collision
energy to alternating.

If the ji_IM-MS-only.m method is
still displayed, begin with step c.
Delete the 0.5 min Time Segment.
Enter the parameters as shown in
Figure 29.

Click Method > Open.

Select ji_lM-MS-only.m, and click Open.

a

b

¢ Click the Q-TOF tab.

d Under Acquisition Mode, select
IM-QTOF.

e Select the 0.5 minute Time Segment.

f Right-click the selected Time Segment
and click Delete Time Segment.

g Click the Acquisition tab.

h For Frame rate, type 1.

i Set Pulsing Sequence Length to
Disabled.

Genersl| Sourcs Acauistion | Fef Mass | Chiomstogram | Advanced Parsmeters |

Spectial Parameters | Colision Energy |

The LC, General, Source, Ref Mass
and Chromatogram parameters
remain the same as in
ii_IM-MS-only.m for this method.

A minimum of 12 data points over a
chromatographic peak is required for
quantitative work. A Frame rate of 1
Frames/s is usually sufficient to
achieve this.

o Mass Range 1M Trap
N M: e Min Fiange ’71 o0 o Trap Fill Time 10000 ps
(Sea) Mar Range Erm Trap Relesse Time  [280  us
P Aequisiion Rate/Time Mulipleing
Frame Rate [ Framesis
Janled M Transiert Rate M Transients/F
£ MSMs 5 \ansients/Frame . i
(5eg) M Di Time = e T Pulsing Sequence Length  |Disabled ~
TOF Transient Rate  [355 Transients/IM Transients
Figure 29. Acquisition Spectral Parameters tab for IM-MS All lons MS/MS mode
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3 Set up and run IM-QTOF samples and worklists

Task 3. Set up an IM-MS All lons method

Steps Detailed Instructions Comments
2 Setthecollision energy toalternate a Click the Collision Energy tab. * Frame 1 automatically is setto have a
between 0 and 35. b Under Alternating Frames, click Frame 2 collision energy of 0 V when you set
Enter the parameters as shown in Fixed and type 35 for its collision energy. up alternating frames.
Figure 30.

General| Source Acaiskion | Ref fass | Ehromatogram | Advanced Parameters

Spectral Paramaters Colision Energy |

Fragmentation
Mode:

Y H
[Seq) " Mot Fragmented

€ Fived Colision Eneray [0 ¥
¢ Ramped Colision Eneray

Single Scheme

o Altsmating Frames
(Seq) & Frame 2Fieed [ ¥

€ Frame 2 Ramped

Figure 30. Acquisition Collision Energy tab for IM-MS All lons mode

3 Save the method as a Click Method > Save As. * Be sure to use the folder
ii_IM-MS-All_lons.m, where iii are b Typeiii IM-MS-All_TIons,and \MassHunter\methods.
your initials. click Save.
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4 Optimize IM-MS Q-TOF Methods

Task 1. Set up and run an IM-MS method for Labile Compounds 47
Task 2. Set up IM-MS method for Small Compounds 51

This chapter provides familiarization exercises to help you learn how to optimize
methods for different compound classes, using the methods you created in
Exercise 3.

For more details on how to use these exercises, see “Before you begin...” on
page 4.

Before you begin...

This exercise introduces you to the parameters relevant to change for the
analyses of different compound classes. This guide has a focus on most
commonly changed parameters, which allows you to measure samples under
predefined conditions.

For the optimization and understanding the optical elements to be changed, the
next few images show how the tabs on the Manual Tune tab match the different
parts of the instrument. Do not manually change these values in the Tune
context. Change them in individual methods instead.
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Optimize IM-MS Q-TOF Methods

TOF Mass Calibration | Autotune  Manual Tune | Diagnusticsl Instrument Statel Preferences

Optics 1| Quad | cel | Optics2| TOF | Detector | Ramp |

Acquizsition |Frunt Funnell Trap | Drift Tubel Rear Funnell Adualsl

v v
It m‘,,_

Pt o e Quad Mass Fiter (1]

i "!_ AN
=

| o D Tube

[P

Terbo 2 Turbo 3

Figure 31. Manual Tune > IM tabs and the part of the instrument they affect
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4 Optimize IM-MS Q-TOF Methods

Task 1. Set up and run an IM-MS method for Labile
Compounds

This task shows you how to set up a method for the analysis of bradykinin as an
example of a labile/heat-sensitive molecule.

Experimental set up

1 Re-suspend bradykinin (1T mg, Sigma p/n B3259) in T mL H,0 as a stock
solution. The final concentration based on peptide content will be 883.29 uM.

2 Dilute 11.3 pL of the stock with 88.7 pL 50% MeQH, 0.1% formic acid (FA) to
get a 100 uM solution with a volume of 100 pL.

3 Dilute this solution further with 50% MeOH, 0.1% FA to obtain a final solution
of 100 nM with a volume of 100 pL.

4 Use 1 mL syringe and appropriate tubing and fittings to connect to the Dual
AJS ESI source, adjusting the flow rate of the syringe pump to 50 yL/min.

5 Enter sample and data file information for a single sample and begin to
acquire data.

Task 1. Set up and run a method for labile molecules

Steps

Detailed Instructions

Comments

1 Open Data Acquisition to access the
Instrument State tune parameters.

2 Select the following tune settings.
Mass Range: Standard (3200
m/z)
Select to acquire data in Extended
Dynamic Range Mode.
Select the IM-QTOF mode.

a
b
c

oo

c
d
e
f
9
h
i

i

Click the Agilent Data Acquisition icon.

Set Context on the main toolbar to Tune.

Click the Instrument State tab.

Set Mass Range to Low (1700 m/z).
Click Extended Dynamic Range Mode if
not already the default setting.

Under Acquisition Mode, click IM-QTOF.
Click Apply.

Click the Tune & Calibration tab.

Mark Positive.

Click Transmission Tune.

Click 50-750 m/z.

Mark the Fragile lons check box

Click Start TOF Transmission Tune.

* You need to click Apply to change the
settings on the instrument.

+ If you change the Instrument Mode,
or the Mass Range, you must
recalibrate the TOF mass axis.

+ Fora 6560 lon Mobility Q-TOF, the
two Acquisition Modes are IM-QTOF
and QTOF-Only.
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4 Optimize IM-MS Q-TOF Methods

Task 1. Set up and run a method for labile molecules

Figure 32. Transmission tune for labile molecules

Steps Detailed Instructions Comments
Tune File: [T0FMassCaibration-3200maR ange. tun
Tune & Caltation | Marual Ture | Instument State | Preferences
lon Folarity @ Postive ¢ Megative
e e TR (5 GhEE O-TOF: Low {1700 m/z) Extended Dynamic Flange
¥ Positive © Quadiupale  Mass Calibration / Check. ' 50-1700m/z
lon Source S
= «
T E— I~ Negative ToF Transmission Tune 2
 Both F )
Gas Temp 325 T e ¥ ragile lons
Drying Gas 5 5.0 I#min
Mebulizer 20 0 psi
WCap Wo[EEI0 wA
Al Stant TOF
Chamber EE Transmission Tune
NozzleVoltage (2000 %
Sheath Gas Temp[275 264 R
SheathGasFlow [t [i20  Wmin
Tune Report .
Calibrant Bottle & Mone ¢ A (7 B
LCFlowte € Waste (& MS
.

3 Savethenew settingstothetunefile a Click Save. You can save the tune settings to a
(Autotune.tun) and return to b Set Context on the main toolbar to new file name for safe-keeping.
Acquisition. Acquisition. To use the settings in the new file for

Open the method for IM-QTOF
created in “Task 2. Set up an IM-MS
method” on page 36.

Save the method as
ii_IM-MS_labile.m, where jii are your
initials.

¢ Click Yes in the Instrument State
Confirmation message.

d Click Yes in the Save Tune File message.

a Click Method > Open.
b Selectiii_IM-MS_only.m, and click
¢ Click the Method Editor window.

a Click Method > Save As.

OK.

b Go to the \MassHunter\methods folder.

¢ Typeiii IM-MS_labile.m,W
i are your initials.
d Click Save.

here

arun, you must load the file and
resave the settings to the default
Autotune.tun file,

For example, if your initials are PFH,
then the method name is
pfh_IM-MS_labile.m.

48
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4 Optimize IM-MS Q-TOF Methods

Task 1. Set up and run a method for labile molecules

Steps

Detailed Instructions

Comments

6 Enter this sample information:
Name: 100 nM bradykinin
Data file name: bradykinin01.d

a Click the Sample Run window.

b For Sample Name, type 100 nM
bradykinin.

¢ For Data File Name, type
bradykinin01l.d.

d Mark the Auto Increment check box.

* The system stores the custom

information with the data file.

You can type any number at the end
of the Name parameter. This value is
incremented for each new data file.

i Sample fun

»>

Snmple.

Hame: 1 g intact protesn] Posion 1o Inectio
jection Vo | ul

Comment

Fath

rtacioroten01d [ View Data |

Co\MassHurterDoea | |

Figure 33. Sample Run window in the main window

7 Start the sample.

8 View the data after the run.

+ Click Run p on the Sample Run toolbar

or Run Sample on the main

toolbar.

+ After the runis complete, click View Data

in the Sample Run window.

* Open the data file in the IM-MS Browser

program to display Drift data.

Sam ¥ -~
Oueride DA Method | @ &
Samgie Type Samgle:

Method Type D Oty

Balance Override He Override

Ecqudb Time {min)

Dilution 1

WAV 0
FunType Standard Aun

b | FeadyTemeChut F] | [

In locked mode, you cannot change
the method while the sample is
running. Also, you cannot overwrite
these data files in the Data
Acquisition program.

The Lock button on the main
toolbar indicates that locked mode is
on. Click to turn locked mode on or
off.

When you click View Data, the
Qualitative Analysis program
automatically opens and loads the
data file that is specified in the
Sample Run window.

Evaluation for bradykinin parameters

You open the data file in the IM-MS Browser program. Then, you sum all spectra
(for details, refer to the online Help in the IM-MS Browser program). Finally, you

examine the final spectrum. The criteria for the successful usage of operating
conditions are

« Charge state 3+ (354.1944) has a higher abundance than 2+ (530.7880)
« Minimal abundance of the water loss of 3+ charge state (348.1909)
«  Two IMS peaks in front of the most dominant peak
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Optimize IM-MS Q-TOF Methods

Other parameters for labile compounds

This task describes how to reduct the most relevant voltages for bradykinin in
the IM-MS domain.

In a few cases, heating/fragmentation can occur after the drift tube. You can
visualize this in the IM-MS Browser. If fragments occur at the same drift time as
the analyte, this is indicative of post drift tube fragmentation. To reduce post
drift tube fragmentation, do the following:

Reduction of the collision cell delta
Reduction of the IBC delta
Reduction of the IM Hex delta

All of these will have a negative impact on IM-MS resolution, as ions are slowed
down post drift-separation, and the diffusion leads to a spread of the ion packet.
Nevertheless, for some purposes as collision cross section calculation, a lower
resolution is still preferable to a dissociated structure, and within the Tune and
Acquisition context, these deltas can be minimized.

To change the electric field across any of the above elements use the following
parameters which are accessible in the Advanced Parameters tab in the
Acquisition context. For positive mode experiments, use a positive value to
reduce the voltage gradient.

Collision cell delta -> collision cell delta delta
IBC delta - > IBC delta delta
IM Hex delta -> IM Hex delta delta
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4 Optimize IM-MS Q-TOF Methods

Task 2. Set up IM-MS method for Small Compounds

This tasks show you how to set up a method for the analysis of amino acids as
an example of small molecules separated in IM-MS.

Experimental set up

1 The information about the LC is the same, but the source conditions are
slightly different, using a Nozzle voltage of QV.

2 Enter sample and data file information for a single sample.

3 Acquire data.
The most critical parameter is the Trap RF, which needs to be optimized for each
application and instrument. The values for other parameters are similar to the

values for the labile compounds, but they are reduced further, as lowering RF
and DC voltages still allows good transmission of these low m/z species.

Task 2. Set up IM-MS method for Small Compounds

Steps Detailed Instructions Comments

1 Open Data Acquisition to access the
Instrument State tune parameters.

Q

Click the Agilent Data Acquisition icon.
Set Context on the main toolbar to Tune.
¢ Click the Instrument State tab.

o

2 Select the following tune settings. a Set Mass Range to Low (1700 m/z). *+ You need to click Apply to change the
Mass Range: Standard (3200 b If needed, select Extended Dynamic settings on the instrument.
m/z) Range Mode. + If you change the Instrument Mode,
Select to acquire data in Extended ¢ Click IM-QTOF for the Acquisition Mode. or the Mass Range, you must
Dynamic Range Mode. d Click Apply. recalibrate the TOF mass axis.
Select the IM-QTOF mode. e Click the Tune & Calibration tab. + Fora 6560 lon Mobility Q-TOF, the
f Mark Positive. two Acquisition Modes are IM-QTOF
g Click Transmission Tune. and QTOF-Only.
h Click 50-250 m/z.
i Mark the Fragile lons check box.
j Click Start TOF Transmission Tune.
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4 Optimize IM-MS Q-TOF Methods

Task 2. Set up IM-MS method for Small Compounds

Steps Detailed Instructions Comments

Tune File: [TOFMassCalibration 3200mzR angs. tun

Tune & Cafibraton | Manual Ture | Instumere State | Freferences
lon Polarly @ Postive € Negative

AcquisiionMode @ IMATAOF € OTOFOriy Q-TOF Low (1700 mfz) Extended Dynamic Rangs

s ¥ Postive " Quadnpole " Mass Caibiation / Check. " 501700 m/z

. : 5075l

~ o tpai bl

T — I Hegative TOF Transmission Tune & Eins
¢ Both

fios Temp N R Fiagile lans

Dijing Gas [ [Eo i
Mebuiizer [ o e

WCap qo0 V4T wh e

a
Chamber 549 pa Transmission Tune
Nozzle Woltage  [2000 W

Sheath Gas Temp| 275 275 °C
Sheath Gas Flow [73— [iz0 bmin

Tune Aepart ... ‘ |
Calbrant Bottle (& Nene ¢ A B

LCFlowte (" Waste (& M5 Apply |

Figure 34. Transmission tune for small compounds

3 Savethenew settingstothetunefile a Click Save. * You can save the tune settings to a
(Autotune.tun) and return to b Set Context to Acquisition. new file name for safe-keeping.
Acquisition. ¢ Click Yes in the Instrument State + Touse the settings in the new file for

Confirmation message. arun, you must load the file and
d Click Yes in the Save Tune File message. resave the settings to the default
Autotune.tun file,

4 Open the method for IM-QTOF a Click Method > Open.
created in “Task 2. Setup anIM-MS b Select iii_IM-MS_only.m, and click OK.
method” on page 36. ¢ Click the Method Editor window.

5 Change the Advanced Parameters:  a Make sure that the Method Editor * You are overriding the values in the

window is visible. Click View > Method tune file with the values that you enter
Editor if the Method Editor window is not in the table. The values are only used
visible. if you mark the Use Method check
b Click the Q-TOF tab. box.
¢ Click the Advanced Parameters tab. + The provided method is a first
d Clear the Selected ltems Only check “walk-up” method and yields over the
box. selection tab in a significantly
reduced number of parameters to be
optimized.

6 Savethe method as a Click Method > Save As. * Forexample, if your initials are PFH,
ii_IM-MS_small_molecules.m,where b Go to the \MassHunter\methods folder. then the method name is
jif are your initials. c Type pfh_IM-MS_small_molecules.m.

1ii_IM-MS_small_molecules.m
where jii are your initials.
d Click Save.
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4 Optimize IM-MS Q-TOF Methods

Task 2. Set up IM-MS method for Small Compounds

Steps

Detailed Instructions

Comments

7 Enter this sample information:
Name: 100 pg amino acid mix
Data file name: aminoacid01.d

a
b

Click the Sample Run window.

For Sample Name, type 100 pg
amino acid mix.

For Data File Name, type
aminoacid0l.d.

Mark the Auto Increment check box.

* The system stores the custom
information with the data file.

* You can type any number at the end
of the Name parameter. This value is
incremented for each new data file.

Heme Wopy s scidmix. Posibon | M injectior
jection Volme | NN uk

Cormmend

prmeverrp [ vy

C\Massthrter'Data [ |

Addtional Information

Paramater Hame Paramater Value
Samgie I
Overnide 0, et &3
Sampde Type Sample _
| Method Type Actunsen Only
| Balance Dveride | Mo Override
Equilin Time: (min) | 0
| Catien 1
Vel a
| FamType Slandsnd Run s
FeadyTimeOut ] -

Werklist | Method Editor  Samcle Aun

Figure 35. Sample Run window in the main window

8 Start the sample.

9 View the data after the run.

+ Click Run p on the Sample Run toolbar

+  Afterthe runis complete, click View Data

or the Run Sample on the main

toolbar.

in the Sample Run window.
Open the data file in the IM-MS Browser
program to display Drift data.

* Inlocked mode, you cannot change

the method while the sample is
running. Also, you cannot overwrite
these data files in the Data
Acquisition program.

+ The Lock button [ g | on the main

toolbar indicates that locked mode is
on. Click to turn locked mode on or
off.

* When you click View Data, the

Qualitative Analysis program
automatically opens and loads the
data file that is specified in the
Sample Results window.
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5 Set up acquisition method for collision cross
section calculation

Task 1. Set up LC method to calculate CCS using Single-Field ion mobility
method 56

Task 2. Set up and run a method to calculate CCS using Step Field lon
Mobility 65

This exercise describes two strategies to acquire data for the calculation of
collision cross sections. The first task shows an LC-based strategy where a
calibration is used to calculate CCS values using a single-field method. The
second task creates an infusion-based method where the field strengths are
changed during one acquisition (multi-field method).

For more details on how to use these exercises, see “Before you begin..." on
page 4.
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up LC method to calculate CCS using
Single-Field ion mobility method

In this task, you set up a worklist to run an infusion experiment and an LC
experiment. Data from the infusion experiment is used to generate calibration
coefficients to calculate CCS for the compounds from the LC experiment. The
conditions for the tune mix run (a direct infusion run for about 0.5 minutes)
should be exactly the same as the LC experiment (method settings as well as the
drift tube pressure). If the instrument parameters or the instrument conditions
are different between the two experiments (LC and tune mix), then this method
will not work properly. Do run the tune mix experiment before and after the LC
experiments.

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps Detailed Instructions Comments
1 Open the method for IM-QTOF a Click Method > Open. + Forexample, if your initials are PFH,
created in “Task 2. Setup an IM-MS b Select jii_IM-MS_only.m, and click OK. then the method name is
method” on page 36. pfh_IM-MS_only.m.
2 Save the method as a Click Method > Save As. * You save the method with a new
ji_SulfaDrug_CCS.m. b Go to the \MassHunter\methods folder. name to make the example clearer to
¢ Typeiii_sulfaDrug_CCS.mwhere read. You will use this method to
iifare your initials. acquire the sample.
d Click OK.
3 Open Data Acquisition to accessthe a Set Context on the main toolbar to * You acquire a short infusion run
window for editing methods. Acquisition. including the reference ions to be
b If needed, click View > Method Editor to used for the calibration. The Agilent
open the Method Editor window. tune mix is perfectly adequate for this
¢ Click the Quat. Pump tab. purpose, as the cross sections for
d For Channel A Pump Flow Rate, type these ions are all known.
0.8. + Change the injection volume for the
e ForRunTime, typel.0. pump that is installed with your
f Click the Multisampler tab. instrument.
g For Injection Volume, type 5. + Verify that you clicked IM-QTOF for
h Set Needle Wash to Standard Wash. the Acquisition Mode.
i For Draw speed, type 100.
j ForEject speed, type 400.
k Set Injection Path Cleaning to Flush

Port for 3 seconds.

| If available, click the Column
Compartment tab and type 40 °C for the
temperature.
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps

Detailed Instructions

Comments

4 Setvalues on the Q-TOF > General
tab.

5 Set values on the Q-TOF > Source
tab.

6 Setvalues onthe Q-TOF >
Acquisition tab.

7 Save the method as
ii_6560_CCS_IM_SingleF.m, where i
are your initials.

8 Change the Properties tab.

™ Q0 T9Q

—

— - ou "o a0 T

oKQ 0D Q0 T

Click the Q-TOF tab.

Click the General tab.

Click IM-QTOF.

Set lon Polarity to Positive.

Under MS, for Abs. Threshold type 200
and for Rel. Threshold (%) type 0. 01.
Under MS/MS, for the Abs. Threshold
type 5, and for the Rel. Threshold (%)
type 0.01 .

Click the Source tab.

For Drying Gas, type 350.

For Drying Gas Flow, type 12.
For Nebulizer, type 60.

For Sheath Gas Temp, type 350.
For Sheath Gas Flow, type 11.
For Capillary, type 4000 .

For Nozzle Voltage, type 1000.
For Fragmentor, type 365.

For Oct 1 RF Vpp, type 750.

Click the Acquisition tab.

For Minimum range, type 100.
For Maximum range, type 1700.
For Frame Rate, type 1.

For Max Drift Time, type 50.

For Trap Fill Time, type 20000.
For Trap Release Time, type 150.
Set Pulsing Sequence Length to
Disabled.

For all advanced parameters, use the
values set from the autotune runs.

Click Method > Save As.

Go to the \MassHunter\methods folder.
Type
1ii_6560_CCS_IM_SingleF.m,
where jii are your initials.

Click Save.

Click the Properties tab.

Click D The Select Script dialog box
opens.

Set Script to
SCP_AcquireCalibrantData.

Click OK.

* This experiment should be run in

1700 m/z mass range.

For example, if your initials are PFH,
then the method name is
pfh_6560_CCS_IM_SingleF.m.

This script does a run with Calibrant B
on.
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps Detailed Instructions Comments
ey =
Script Information
Project: MH_Acq_Scripts sxe - D

Script: SCP_AcquireCalibrant Data

)

Parameters:

SCP_AcquireCalibrant Data(){MH_Acq_Scripts exe}

File Help:

There are 2 steps to fun auto tune from scripts. The first steps ars setup
scripts which can be skipped. the cument or default state will be used. The
Iast step consists of Auto Tune running scripts, and users must sslect one

Script Help:
Do & run with Calibrate B on

Clear

Figure 36. Select Script dialog box

9 Save the method as
ii_6560_CCS_IM_SingleF_Calib.m,
where fi are your initials.

10 Set up a worklist that acquires a tune
calibrant data file and your sample
file.

a

Click Method > Save As.

Go to the \MassHunter\methods folder.
Type
1ii_6560_CCS_IM_SingleF_Cal
ib.m where jii are your initials.

Click Save.

Click the Worklist window.
Add two samples with the following
information.

+ Forexample, if your initials are PFH,
then the method name is
pfh_6560_CCS_IM_SingleF_Calib.m.

i Worklist
ODrWi» B v
i Sample Name  Sample Position Method D. Data File Sample Type Level Name Inj Vol (pl)
1 | |Calibrant | |pth_BSB0_CCS_IM_SingleF_Calibr |pth 6560_IM SingleF Calib.d |Sample | |As Methad
2 | |SulfaDrug | pth_B560_CCS_IM_SingleF.m | [th_E560_IM_SingleF.d ...|sample |As Method

Worklist

Figure 37. Worklist window with a calibrant and a sample
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps

Detailed Instructions

Comments

11 Start the worklist.

12 Examine the data file in the IM-MS
Browser program. The example data
files Calibrant Single Field.d and
Sulfa_Single Field_r001.d are used in
this example.

Click Run = on the Worklist toolbar or .

Run Worklist on the main

toolbar. .

to start it.

In locked mode, you cannot change
the method or the worklist while the
worklist is running. Also, you cannot

overwrite these data files in the Data

Acquisition program.
+ The Lock button | g | on the main

toolbar indicates that locked mode is

on. Click to turn locked mode on or
off.

+ Each sample row turns blue as the
program begins to acquire data for
that worklist row.

You can view cross section
calculations in the IM-MS Browser
program.

Start the IM-MS Browser program. -
Open the Calibrant Single Field.d data or
the file that you just acquired,
iii_6560_IM_SingleF_Calib.d, where jii
are your initials.

Select the entire run time in the File
Overview window.

Right-click the File Overview window and
click Extract Field.

Click View > CCS Calibration
(Single-Field).

Set Reference set to Agilent ESI Tune
Mix (pos).

Click Find Drift Times in the CCS
Calibration (Single-Field) window.

You do not need to save the worklist
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps

Detailed Instructions

Comments

i File Edit View Method Actions Frame Configuration Help
i 7 File Overview

iz @ .aI@mg@IIg 0.057-0.982 (=] (] TIC

TIC: - Calibrant Single Field d
x108:

071 035 02 025 03 035 04 045 05 055 06 085 07 075

Counts vs. Acquisition Time (min)

08 085 09 0%

: [fE] Frame Viewer (0.057-0.982 mir)
y: 6124787

18 2 a i [Ee] ] 16445831

in) - Calibrant Single Field.d

200 «o  elo el w00 120 140 1600

Counts vs. Mass-To-Charge (m/z)

5000000 200 400 600 800 1000 1200 1400 1600

Counts vs._ Drift. m Drift Time (ms) vs. miz

©) CCSCalibration (Single-Field)

Inpt values
Dift gas: N2 lon polarty: Posttive
Reference st [Aglent ESI Tune Mix (2as) -
iy v ome ¥ lon T Mass z 7 Residusl(ms) ¥
» IHE 1120863 (M+H)+ 1476 12,0368 1 ~0.0527
1537 322 0481 (M+H)= 322 0487 1 0.0243
203 622028 (MsH)= 6220255 1 0.0512
2436 322 0058 (MsH)= 922 0102 1 00184
2822 12219806 (M+H)- 2218812 1 00166
N7 1219715 (MeH)+ 1521972 i 00251
/12 18219623 (M+H)+ 18219629 1
83 21219332 (MeH)+ 2219337 1
413 2421914 (MsH)= 24219145 1
4412 27218348 (MeH)+ 27218954 1
*
Find Drft Times Calculate
Resulis

Beta: 0.136286

Thx:  -D.043929
SE: 0042729

Figure 38. IM-MS Browser with Calibrant Single Field.d open
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Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps

Detailed Instructions

Comments

h

Save the CCS (Single-Field) coefficients.

Click Save or Restore. The CCS
Calibration (Single-Field) dialog box
opens.

Click Save to Multiple Files and select
Sulfa_Single Field-r001.d, Sulfa_Single
Field-r002.d, and
Sulfa_SingleField_r003.d. You can
instead select iii_6560_IM_SingleF.d.
Click Open.

Click OK.

Click File > Close.

In IM-MS Browser, open Sulfa_Single
Field-r001.d.

Click Method > Find Features (IMFE).
Select the following parameters and
click Find Features.

Click View > Feature List.

Find Features (IMFE) - X

Processing

® Chromatographic ) Infusion
lsotops model [Common organic molecules
Limit charge state 2=

Report single-ion features with charge state z=1

Input fiters

|on intensity =

[] Restrict retention time ta- minutes
(eg. "1.23-567")

Get Parameters for Saved Features

oK Cancel

* You can view cross section
calculations in the IM-MS Browser
program.

* You can save the coefficients in one
or more already acquired data files or
as the instrument default. If you set
these values as the instrument
default, then these values are copied
into any new data files acquired after
the coefficients are saved. Whenever
feature finding is done on any of
those files, CCS values are
automatically computed.

+ If you need to remove calibration
coefficients from the file, click
Restore Current File.

Figure 39. Find Features (IMFE) dialog box (Single Field lon Mobility)
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps Detailed Instructions Comments
Agilent MassHunter IM-MS Browser [Default.ml: D:\MassHunter\Data\Sulfa_Single Field-r001.d - o x
i File Edit View Method Actions Frame Configuration Help
i (i Feature List x x ||} @ cCs Calibration (Single-Field) x
g‘! =] [ Input values
T = =y Diftgas: N2 lon polarty: Postive
1 311.0834 Reference set
. 2790914
3 333.0612 :
1 301 0738 s v omz 7 lon 7 10 (ms)
5 2210598 » [
6 217 1088 1837 3220481 (MaH)+
7 2710323 025 — I } ; ; I I ] I 203 3 (154 i
8 3490368 01 02 03 04 05 06 07 08 0% 2436 922.0098 (MeH)+
kS 2850212 Counts vs. Acguisition Time (min) 2822 12219806 (M+H)+
it 301073 317 5219716 [MeH)+
1 smiaz |l x 512 R (THE
@ 5791665 ke) 21218332 (MaH)
[ 35,0452 L - i 243181 (MaH
4 571.0974 2 ms) min) - Sulfa_Single Field-r00. 4412 2721.8348 (M+H)+
5 333.0631 *
i 323 0851
17 307.00232 05
i 314 9857 0-23 ] £ )
19 224.1282 200 400 600 BOD 100D 1200 1400 1600
;D 3;;;;;3 Counts vs. Mass-To-Chargs (miz)
2 215129 || prif Spectru
i 185.0826
94 5851175
25 333.0631 1
2% 308 995 a0
7 £25.0638
28 6331279 B
i 2028 1560119 -
0 FAETE T T
3 3103 5930793 25
gel s s 08e7 = . -
3 3005 563.028
3 3196 611.1457 154 £ 2
B 2455 3710191 "
4 g T, 10 Find Dt Times Calculate Save or Restore
3 149 1210809 5] Resuts
;i ;;1? iﬁ%;g; i - s Beta: 0136286 TR 0049929
W0 e 20806 , 600 800 1000 1200 1400 1600 7
- 22 s _s o Counts vs. D.. [ DN Time () va iz 3 5

Figure 40. Find Features (IMFE) dialog box (Single Field lon Mobility)
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps Detailed Instructions

Comments

13 Reduce the number of features. a
b
c

Click Methods > Filter Features.

Click Max ion volume.

Mark the Quality score from check box
and for the limits, type 70 and 100.
Mark the m/z from check box and for
the limits, type 270 and 350.

Clear other check boxes.

Click OK.

* For the four sulfa drugs, here are the

m/z values and the CCS (A?) values:
311.0815 m/z->170.27 A?
285.0175 m/z->161.76 A?
279.0902 m/z-> 163.74 A
271.0288 m/z->158.13 A?
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Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps

Detailed Instructions

Comments

8! Feature Visibility [m] X

Measure of abundance

(O Max ion intensity ® Max ion volume O Feature volume

Featurs fiters
Qualty score from
[ Charge state from
[ Feature abundance from
[ Maximum feature count
[ Retention time from
[ Drift time from
m/z from

Cancel

Figure 41. Feature Visibility dialog box (Single Field lon Mobility)

4 Feature List
==

1

IR R ST

w

10
n
12
13
14
15
16
17;
12
19
20
21

23
24
25
2%
27
28
29
30
3

33

<

i File Edit View Method

0201
0.201
02
0.202
0.139
0211
0.139
0.198
0201
0.198
0205
0.203
0201
0215
0201
0.196
0.139
0.205
0206
0.203
02
0.202
0202
0.31
0207
0.368
0.191
0.208
0237
0.201
0.601
0211
0.387

Actions Frame Configuration Help

Feature ¥ RT ¥ DT V¥

2214

212
2324
2242
2041
2328
2092
3078
2252
3174

235
228
2337
2253
2178
2418
231
2379
2317

mz ¥ Abun ¥ Q) ¥ Z

3110834 6281553 170
279.0914 5779371 1636
3330618 4713566 178
301.0738 2628213 1725
2710323 1108522 1577
3490368 584715 178
2850212 574859 1613

301073 517918 2367
2930142 433225 1734
333.0631 220043 243
3230551 218117 1802
307.0033 209126 7.2
3149957 153261 1794
317.0473 137963 1729

293014 133535 1677
3330631 119288 1852
308 9992 97667 1714
3289847 43967 1823
307 0031 48662 178
3010156 32047 1654
2930136 28819, 2364
3230541 21703 2367
344 5796 20592 1847
2702786 13528 1804
3149948 17254 2368
3490363 13537 1773
327 0761 12043, 1743
3051573 11435 1583
307 8296 10107, 1708
301.1412 9602 1827
2702787 9332 1796
301.0735 4382 2454
339 3451 4330 2012

E Agilent MassHunter IM-MS Browser [Default.m]: D:\MassHunter\Data\5ulfa_Single Field-r001.d

x || 7 File Overview x ||} @ CCS Calibration (Single-Field)
H =M v AR, \@nln B @ | =] 0062 [=] Input values
¥ ||TIC: - Sulfs_Single Field-r001 d Drft gas: ~ N2
1] xw07 Reference set:
1 175
1 15
1 125 Q) ¥ me w
1 1 » 118.0263
1 075 322 0481
1 05 622029
1 025 . - ; ; : — - 922 0098
: 01 02 03 04 05 06 07 08 09 T
1 Counts vs. Acquisition Time (min) 15219715
1 1821.9523
1 383 21218332
1 413 2421514
1 4412 27218948
1 *
1
1
1
1
1
1
1
1 200 400 600 800 1000 1200 1400 1600
i Counts vs. Mass-To-Charge (miz)
1 Drift Spectrum:
1
1
1
1
1
1
<
<
Find Drift Times
Resuits

e ey Beta TFec:

200 400 600 200 1000 1200 1400 1600
’ Count= v_ || Drift Time (ms) vs. miz .

X

lon polarty: Positive

lon
[
(W+H)+
(M+H)+
(W+H)+
(M+H)+
(W+H)+
(M+H)+
(W+H)+
(M+H)+
(W+H)+

Agilent ESI Tune Mix (pos) ~

¥ 1D (ms)

Save or Restore

>

~

Figure 42. Filtered features in the IM-MS Browser program
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5 Set up acquisition method for collision cross section calculation

Task 2. Set up and run a method to calculate CCS using
Step Field lon Mobility

This task only applies if the alternate gas kit is installed.

Task 2. Set up and run a method to calculate CCS using Step Field lon Mobility

Steps Detailed Instructions Comments
1 Open the method a Click Method > Open. * This method was developed in “Task
iii_6560_CCS_IM_SingleF_Calib.m, b Select 1. Set up LC method to calculate

where fi are your initials.

2 Change parameters in the
acquisition method:

Extend the Run Time to 3.5
minutes in the Pump tab.
Extend the Max Drift Time to 70
msec.
Add six Time Segments and
change advanced parameters.
Change each time segment to
increase the Drift Tube Entrance
Voltage by 100 for each time
segment. The method will have
seven time segments.

Q o Qo0

-

iii_6560_CCS_IM_SingleF_Calib.m,
where jii are your initials, and click OK.
Click the Method Editor window.

If needed, click View > Method Editorto  *
open the Method Editor window.

On the Pump tab, for Run Time, type
3.5.

Click the Q-TOF tab.

Click the Acquisition tab. .
Click No Limit/As Pump.

For Max Drift Time, type 70.

Add seven time segments lasting 30
seconds each.

Select the first Time Segment.

Click the Advanced Parameters tab.

For Drift Tube Entrance Voltage, mark
the Use Method check box and set the
valueto 1074.

For Drift Tube Exit Voltage, mark the
Use Method check box and set the value
to224.

For Rear Funnel Entrance, mark the Use
Method check box and set the value to
217.5.

For Rear Funnel Exit, mark the Use
Method check box and set the value to
45.

Mark the Selected Items Only check
box.

Repeat step j through step m for each
time segment. The only value that
changes for each time segment is the
Drift Tube Entrance Voltage. See the list
under Comments.

CCS using Single-Field ion mobility
method” on page 56

You are overriding the values in the
tune file with the values that you enter
in the table. The values are only used
if you mark the Use Method check
box.
Drift Tube Entrance Voltage for each
Time Segment

Time 0 minutes: 1074

Time 0.5 minutes: 1174

Time 1.0 minutes: 1274

Time 1.5 minutes: 1374

Time 2.0 minutes: 1474

Time 2.5 minutes: 1574

Time 3.0 minutes: 1674
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Set up acquisition method for collision cross section calculation

Task 2. Set up and run a method to calculate CCS using Step Field lon Mobility

Steps Detailed Instructions Comments
lon Source lon Polsity |~ Data Storags | LESUSsM | fororal| Souace | Acquision | Rt Mass | Chiomatogram  Advanced Peremeters |
Dual &J5 ES| - Positive Both MS Settings
- - - Category Name Use Method | Method Setting | Ture Setting Urit Shaw Catsgory:
e e e » MDiiftTube  |Dift Tube Entrance Vakage cd 1074 17y [ =
& NoLimits Pump Time [rir) Expt IMDriTube Dt Tube Exit voltage C 221 EEI AT
¢ Stop Time [T min v 1 IM-FeaFurnel | Fear Funnel Enirance v 2175 240[v Bttty
5 IMReafunnel | Rear Funnel Ext © & I Selectal | Bssst
1
Acaistion Made —
& M-OTOF 2 Dt Tubs Gas: N2
¢ WTOF-Only =
3
Cycle Tre: D6 ssconds

Tune Setting: [M Mode

Figure 43. Advanced parameters for the first time segment

3 Save the method as
ii_6560_CCS_IM_SteppedFm,
where jii are your initials.

4 Enter this sample information:
Name: Step Fleld
Data file name:

Click Method > Save As.

Go to the \MassHunter\methods folder.
Type
1ii_6560_CCS_IM_SteppedF.m
where jii are your initials.

Click Save.

Click the Sample Run window.
For Sample Name, type Step Field.
For Data File Name, type

For example, if your initials are PFH,
then the method name is
pfh_6560_CCS_IM_SteppedF.m.

The system stores the custom
information with the data file.
You can type any number at the end

TuneMix_SF000x.d TuneMix_SF000x.d. of the Name parameter. This value is
Mark the Auto Increment check box. incremented for each new data file.
i Sampbe flun x

»>

Samgie Addtional Infoemasion

Hame tep Fied | Poskion o rjecson :m”"“" Ruarstaioe &
Inipetion Vekume | &1 Instument e Urvevinds 4, Methund &5

Mathed pattona | Acquition Onky b

Lenremert b | Exuskh Tonn o) 0

Data Fie

[ Ao bncramens.

Harre Tunchis_SFOOT ¢ | Virr Dala

Path [ D \MassHunberdata | 3:

Figure 44. Sample Run window in the main window
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5 Set up acquisition method for collision cross section calculation

Task 2. Set up and run a method to calculate CCS using Step Field lon Mobility

Steps

Detailed Instructions

Comments

5 Start the sample.

6 View the data after the run. You can
instead use the example files:
Tunemix_SF001.d,
Tunemix_SF002.d, and
Tunemix_SF003.d

+ Click Run m on the Sample Run toolbar

or Run Sample on the main

toolbar.

a Open the data file Tunemix_SF001.d in

the IM-MS Browser program.

b In the File Overview window, click f% .

* Inlocked mode, you cannot change
the method while the sample is
running. Also, you cannot overwrite
these data files in the Data
Acquisition program.

+ The Lock button [g | on the main
toolbar indicates that locked mode is
on. Click to turn locked mode on or
off.

* You can view cross section
calculations in the IM-MS Browser
program.

* You can navigate the data file using
chromatograms, frames, or the file
abundance map.
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5 Set up acquisition method for collision cross section calculation

Task 2. Set up and run a method to calculate CCS using Step Field lon Mobility

Steps Detailed Instructions Comments
¢ Highlight the constant potential periodin  «  Make sure the frame is within a
the fourth segment from 1.5 t0 2.0 single Time Segment.
minutes.

d Right-click and click Extract Frame.

e Inthe Frame Viewer window, zoom the
m/z 622 isotopic cluster.

f Highlight the entire m/z cluster by
clicking the left mouse button and
dragging over the region.

g Right-click that region, and click
Calculate CCS (Multi Field).

h Click View > CCS Calculator (Multi
Field).

i Review the results for the 622 m/z ion.

i (% CCS Calculator (Multi-Field) x
Input values

Temperature | 33.90] C Jonic mass Da
Pressure Tor  Charge state

Dims, - ¥ EMc ¥ AV 7 tdims ¥ K v Q&7 A0T (AQV Frame ¥

2555 18537 14502  19.37 1.005 203 91-101
27m 17258 13502 2083 1.005 2031 77-88
2869 15.98 12502 2251 1.004 2033 62-74
3066 14702 11502 2448 1.003 2034 47-59
3 13422 10502 2682 1.003 2035 32-44
3582 12.145 9502 2384 1.003 2034 18-29
4034 10.515 8227 416 1.005 203 315

*

< >
Calculate Calibrate:

Calculation results {7 poirts)

0 233 A& SD 021 A2

t= 618 ms SE 0030 ms

Ko 1.004 {em”2/V's) S0 0.0011 {em”2/V's)

Calibration resutts
Pressure Calibration Factor  1.00000

Figure 45. CCS Calculator (Multi-Field) window with ionic mass 622
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