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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

With 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 Ion 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 these 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 Chapter 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 creates an
infusion based method where the field strengths are changed
during one acquisition. The second task shows an LC based
strategy where multiple LC runs are performed under different
field strengths.



Before you start...

This guide assumes that the Agilent MassHunter Workstation
software has been installed, and the LC modules and the 6200
Series TOF or 6500 Series Q-TOF LC/MS have been configured.
Also, the performance has been verified, and the system has
been turned on. If these actions have not yet been done, see the
Installation Guide for your instrument.

The exercises in this guide use this equipment and materials:

Agilent 1100/1200/1260/1290 LC modules: well-plate
sampler, binary pump, thermostatted column compartment,
DAD

A 1 ng/uL sulfa mix sample, prepared as directed in “Before
you begin...” on page 26, 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
IgG 1, Sigma, 156154-1MG
Amino acid standard 10pmol/uL, Agilent, p/n 5061-3334

Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide
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Task 1. Configure the instrument for data collection 9
Task 2. Set up an MS-only method (TOF or Q-TOF) 11
Task 3. Set up a targeted MS/MS method (Q-TOF) 17
Task 4. Set up an auto MS/MS method (Q-TOF) 20

With 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.

Set up 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.

Agilent Technologies



1 Set up acquisition methods

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.

8 Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide



Set up acquisition methods 1
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.
e If the TOF or Q-TOF has 4 GHz data collection capability, you can select
storage sizes from 1 GHz to 4 GHz, as well as the mass range.
¢ If the TOF or Q-TOF allows Fast Polarity Switching, then you can select
Enabled or Disabled in this list box. 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 a Click the Agilent Data Acquisition
the Instrument State tune icon.
parameters. b From the Context list in the main
toolbar, select Tune.
¢ Click the Instrument State tab.
2 Select the following data a From the Mass Range list, click the * You have to click the Apply button
collection settings. Standard (3200 m/z) setting. to change the settings on the
Mass Range: Standard (3200 b Click High Resolution (4 GHz, High instrument.
m/z) Res Mode) if it's not the default » The Mass Range can only be set to
Select to acquire data in High setting for a 4 GHz instrument. High (20000 m/z) if the Instrument
Resolution Mode. ¢ (optional) Select Disabled in the Fast Mode is Extended Mass Range (1
Polarity Switching combo box. GHz).
d For Agilent 6560, click QTOF-Only for < If you change the Instrument
the Acquisition Mode. Mode, the Fast Polarity Switching
e Click Apply. mode or the Mass Range, you must
f If you changed the Mass Range, tune recalibrate the TOF mass axis.
the instrument. * For an Agilent 6560 lon Mobility
g Recalibrate the TOF mass axis. Q-TOF, the two Acquisition Modes
are IM-QTOF and QTOF-Only.
Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide 9



1 Set up acquisition methods

Task 1. Configure the instrument for data collection

Steps Detailed Instructions Comments
Tune Fie: [AmaTunean | Mass List [defaul]
TOF Mass Calbration | Autotune | Manual Tune | Diagnostics  Instrument State } Prefarences |
lan Polarity add Apply
@ Positive  Negative T
[Pee— On | Mass(miz) Z‘ Delete
Dual 65 £51 < | 220421 [putTune tun sove | sevess | Load |
Iv | G22028360 Clear ‘
Source Parameters v | g2009738
Load Instrument Mod
GasTemp [225 T f Ei :31053; 4 remen et
v Mass R [Standad (3200 7] =]
Dying Gas [7 130 kmin o (a2t 52313 0 o Ranae Standard (200 m/2)
Fast Polaily Switching  [Drabled =]
Mebulzer  [20 5 pin W | 2121 3amse al R A Dis=ti=d
. R S o 2421 913380 Slicer Mode: @& High Resolution ¢ High Sersitivity
Bty BE b v o] aratgaaza) o] Mons & Hligh Rssolution [4 GHz, High Piss Modsf
" aml et - ¢ 4 GHz (High Resolution Mode disablzd]
ozcle
e 00y ColisionEnergy [0 ; Extended Dynamic Rangs (2 GHz)
dpenty o (Em Extended Mass Range [2 GHz)
ESSTEMD Calibrant Bottle & o [
eatl
Gas Flaw 112 B0 UM CRowie @ waste O WS
[~ Disable CDS |~ Enable CalibB in 4cq
Figure 1 Instrument State tab for a 6550 iFunnel Q-TOF instrument
Tune Fle: [Autolune_Backuptun [ Mass Lt [defaul) e I
— — TOF Mass Calbration | Autotune | Manual Tune | Diagnostics.  Istiument State | Preferences |
 Posiive @ Negative | o
Acquisiion Mode On | Mass (m/z) z‘ Delete
 IM-GTOF & OTOF-Only | 301933 |Aulutuneiﬁackup wn e | R | el ‘
lon Source Iv | &01.978377 Clear ‘
Dual ESI - Iv | 1033.985109
% | 1332 988347 Load Instrument Mode
Source Parameters 7 | 1633949786 S0 Mass Range [Standard (3200 m/z] =]
Gas Temp | 325 ] T ¥ | 1933 930624
¥ | 2233311463 A
Drying Gas |5 0.0 Wrin % [ 2533 85201 Slicer Mode: (= High Resclution I~ High Sensitivity
Nebulzer |20 A8 » [¥ | 2833873138] |  More  High Resolution (4 GHz, High Res Mods)
WCap 3500 V0000 pd " 4 GHz [High Resolution Mode dizabled)
:f & Extended D R 2 GH;
Chamber 00 b Callsion Energy [0 v R M*;r::rg';n;”éeéw 4
Caliorant Botle & None ¢ & B
LC Flows tar  Waste & MS
I Disable CDS [~ Enable CalibB in dcq
Figure 2 Instrument State tab for a 6560 lon Mobility Q-TOF instrument with QTOF-Only chosen
3 Save the new settings to the tune a Click Save. * You can save the tune settings to a
file (Autotune.tun) and return to b From the Context list, select new file name for safe-keeping.
Acquisition. Acquisition. » To use the settings in the new file

¢ Click Yes in the Instrument State
Confirmation message.

d Click Yes in the Save Tune File
message.

for a run, you must load the file and
resave the settings to the default
Autotune.tun file.

10 Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide



Set up acquisition methods 1
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 a Double-click the Agilent Data * The Agilent MassHunter
the window for editing methods. Acquisition icon. Workstation Data Acquisition
b Make sure that Acquisition appears as window appears containing the
the selection in the Context box in the Method Editor window. See
main toolbar. Figure 3.
If Tune is the selection, click * Your display will be different if the
Acquisition from the Context list. Agilent Jet Stream Technology is
¢ Make sure that the Method Editor not installed on your system.
window is visible. Click View >
Method Editor if the Method Editor
window is not visible.
d If you have an Agilent 6560 lon
Mobility Q-TOF, click QTOF-Only for
the Acquisition Mode.
Method E ditos x
0007 el W [ B | defouten - ||« apply | S
Propeties DA HiP Sampler  HiP Sampler Pretieatment  Binary Pump  Column Comp.  DAD |fQ-TOF
Jon Source lon Polarity- - Data Storage| ~LC Stresm—,  General WSW’CEW acaisiion | Ref hass | Chromstogram |
Dual ESI ||| [Pastive” || ["Baih HS Jon Polariy [Seg) Data Storege (Seg)
Stop Time Time Segment and Experiment # @ Fosilive LBt uteting " None € Cenoid
@ Mo Limitéss Pump Time [min] Expt " Negative & Both " Profile
¢ StopTime [0 min » I L LC Stream (Seg) Plot and Centraid Data Storage Threshold
* MS MS MSMS
" Waite Abs. threshold ’T Abs. threshald ’5—
Apply Now Rel. thieshald %] W Riel. thieshold (%) W
CycleTime T s [~ Do not walt for sstpoints [e.q. temperature] to equilibrate
‘Worklist Method Editor Sample Run
Figure 3 Method Editor window in the Agilent MassHunter Workstation Data Acquisition software
Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide 1



1 Set up acquisition methods

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

Steps Detailed Instructions Comments

lon Source lon Fol

Prositis

Stop Time

* Mo Limit/ss Pump

© StopTime [13 min

Acquisition Mode
" IMQTOF
* QTOF-Only

Figure 4 For an Agilent 6560 lon Mobility Q-TOF, select QTOF-Only for the Acquisition Mode

2 Enter LC parameters appropriate e In the Method Editor window, click + LC fields in each tab depend on the

for sulfa drug mix. each LC module tab to type parameter configuration of the LC attached to
values. the mass spectrometer.
See Table 1. f Enter LC parameters listed in Table 1. = See Figure 5.

Table 1  LC parameters for sulfa drug mix

Parameter Value for all instruments

PUMP

* Flowrate 600 pL/min

+ Solvent A Water with 0.1% Formic Acid

+ Solvent B 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
* Post Time 3 minutes
INJECTOR

* Inj. Vol. 1uL

* Injection Standard
* Draw Position 3.0 mm

12 Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide



Set up acquisition methods

Table 1  LC parameters for sulfa drug mix

Parameter Value for all instruments

UV DETECTOR

+ ChA 272 nm (100 nm BW on DAD)
+ REF A (DAD only) 360 nm (100 nm BW)

COL THERM

» Temp 40°C

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

Steps Detailed Instructions Comments
Method E ditor x
F09 17 Bl B | B | defaultwith Dual Estm | apply |G

Propetties DA HPGampler  HP Sampler Prebizatment | BinanyPump | ColumnComp.  DAD  O.TOF
Binary Pump (G4220A)  mmm
Flow +| Advanced
+| Timetable (17100 events)
0500 © mlimin
f
Solvents Time [min] ALzl B [%] E:ﬁlwmn] n;‘:l [Phl:r:]:ule
- 71 @ 10000 % Water V.02 ~ H20 0.00 10.00 90.00 0500 1000.00
2 100.0% Methanalin'wate =~ MeDH+H20 LICAMLLO0 0
L1 @ 1000%AcetonileV.02  ~  Acelonitik
B: v 8000 ; %
2 O 1000%Acetoniiie V.02 - Acetonitie
Pressure Limits
telir 000 bar Maw 100000 ©  bar
Stoplime Faositime
@ Aslrectar/Mo Lirit o i
[ bad || Remoe || Cearsl || CemEmay |
min i
| Cut [ Copy {1 Paste || Shift Times | min
‘< [} 13
Worklist  Method Editor Sample Run

Figure b

LC Timetable for sulfa mix analysis

Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide
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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 In the TOF or Q-TOF tab, make sure appear in the TOF General tab.
displayed. the General tab is displayed.
Enter the parameters as shown ¢ Type the parameters as shown in
in Figure 6, if necessary. Figure 6. (These are the default

parameters.)

Method E ditor %
F0) (v b Bd | B [defaulim ~| |« apply |G
Fropeties DA HFSampler  HP Sampler Fretreatment  Binay Pump  Colrn Comp. DAD | FTE
lon Saurce lon Polarity- ~ Diata Storage| -LC Stieam—,  General wsnurcew Acauistion | Ref Mass | chromataaram |
[ouaiEsi ]| | [Fostive | [ Both [ WS lon Polarity (Seg] Data Storage (Seq]
Stop Time Tirme Seament and Expariment & & Pastive Lifhealiciaizisacing " Mone £ Cenhoid
& NoLinit/hs Punp i = € Megative & Both  Profils
 StopTime [30 min » I L L Stieam (Seq) Plot and Centroid D ata Storage Threshold
& Ms s ME/MS
© wate s thieshold [0 Ao thieshold  [5

Al Now Rel thieshold (2] [Go1 Rel theshold (%) [g01

Cycle Time fi s I~ Do ot wal for setpoints (e.g. temperature] to equiibrate

Worklist | Method Editor | Sample Run

Figure 6 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
shown in Figure 7, if necessary. b Type the parameters as shown in is shown in this tab.
Figure 7.

General Sourcs | Acquistion | RefMass | chromatogran |

These options appear on

Dusl AJ5 ESI (Seal WS TOF [Expt]
GasTemp[325 T 25 € Fragmentor [T75 a 6530 O-TOF and a 6230
Skimmer [55 ¥ TOF mass spectrometer
Dimying Gas |8 I#miry 130 I/ 0CT 1 RF Vpp ’?D y - o
Mebulizer |40 psig 15 psig qu_"pped with the
Shoath Gas Tomp | 350 © 25 Agl'&l‘lt Jet Stream

Sheath Gas Flow [17 /i o Mrin

Technology.

Dual &J5 ESI [Expt]
VCap [@EOH Y Capilay 0037w

I Nozzle Voltage (Exet] [2000 VI
Chamber [2.98 uA

Figure 7 Source tab for MS Q-TOF parameters
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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 a Click the Acquisition tab.
parameters for MS mode as shown For the TOF, skip to step c.
in Figure 8. b Click MS as the Mode.
Type the TOF Spectra parameters as
in Figure 8.

General | Source  Acquisition |RE| l.!assl cnrnmamgraml Advanced Parametersl

{ Spechial Parameters | calision Energy |

Mass Rangs
Mode: . ;
e in Fiange [ e
(5ea) Max Flange ET
- m‘j’Ms Acquisition Rate/Time
[Seg) Rate [ spechais
Targeted
3 E Tme  [toog  ms/spectum
[Seq) Transients/spectium =

Figure 8 Acquisition tab for MS Q-TOF parameters (MS TOF uses the same parameters as MS Mode.)

6 Enter the reference mass a Click the Ref Mass tab.
parameters as shown in Figure 9. b Type the parameters as shown in
Figure 9.
General| Source | Acquisiion Ref Mass |cnrumamgram Agvanced Parameters |
Reference Mass Corection
¥ Enatle Reference Masses
Reference Masses Table
On Wiz =
¥ Use bottle A Apply M I 121.050¢
M v 922.0097
Auta Recalibration Reference Mass Parameters
Detection Window 100 ppm
Minimurm Height 1000 counts q Llj

Figure 9 Ref Mass tab for MS TOF or MS Q-TOF parameters

Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide
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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 a Click the Chromatogram tab. + These settings show that the base
settings as shown in Figure 10. b Type the values in Figure 10. peak chromatogram will be

displayed in the Real-time Plot.

| Advanced Parameters

Chromatogiams

Chromatogram Label Extiacted Expt Type | Offset | ‘v-Range

v EIC EE |2z70-3:18 [Ms | 15| 1o000000]
TIC [me | ms | 15[ 10000000

Figure 10  Chromatogram tab for TOF or Q-TOF parameters

8 Setup to change MS parameters  a Click the General tab. * You can change a field with a (Seg)
during run: b Click Waste for the LC Stream. next to it with a new Time
Time Segment of 0 min. - Make ¢ Right-click anywhere in the Time Segment.
sure you have selected an LC segment section, and click Add Time  + You can change a field with an
Stream of Waste. Segment. (Expt.) next to it with a new
Time Segment of 0.5 min. - d Type 0.5 minutes. Experiment.
Change LC Stream to MS. e Click MS for the LC Stream. » See Figure 7 for examples of fields

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.
9 Save the method as iilMS-only.m, a Click Method > Save As. For example, if your initials are PFH,
where iii are your initials. b Go to the MassHunter\methods then the method name is
folder. pfhMS-only.m.

o

Type the name of the method as
11iMS-only.m, where iii are your
initials.

d Click Save.

16 Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide



Set up acquisition methods 1

Task 3. Set up a targeted MIS/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 iiiVIS-only.m method for
the MS Q-TOF, change to targeted
MS/MS mode and enter the
spectral parameters below, if
necessary.

If the iiiIS-only.m method is
still displayed, begin with step c.
Delete the 0.5 min Time

a
b
c
d
e

Click Method > Open.

Select /iiMS-only.m, and click Open.
Click the Q-TOF tab.

Select the 0.5 minute Time Segment.
Right-click the selected Time Segment
and click Delete Time Segment.

Click the Acquisition tab.

Click Targeted MS/MS (Seg) as the

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

Segment. Mode.
Enter the parameters as shown  h Type the spectral parameters below.
in Figure 11.
General | Source  Acauisiion IREI Mass | Chromatogram |
Spschal Paramters ] Colision Energy | Targeted List
WS M5 MS
Mode:
s Mass Range Mass Range
O gl Min Fiange 50 m/z MinFiange  [50 m/z
S MaxRange  [1000 w2 MaxRange [1000 w2
 MS/MS
(Seal Acquisition Fate,Time Acquisition Aate/Tims
Targeted Rate 3 spechials Rate |3 specirats
€ ng;’]ﬁ Time: 3333 ms/spactium Time  [3333 ms/spectium
Transients/spectum  |1233 Transients/spectium | 1198
VRl R
Figure 11  Acquisition Spectral Parameters tab for targeted MS/MS mode

2 Set up a fixed collision energy of
KIATA
Enter the parameters as shown
in Figure 12.

a Click the Collision Energy tab.
b Click Use Fixed Collision Energy.
¢ Type 35.

+ 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.

Agilent MassHunter Workstation Software - 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

General | Source  Acauisiion ‘Ref Mass | Chromatogram |

Spectral Parameters  Colision Eneray Imgmq Lit|

— @ Use Fived Colsion Energies Colision Eneray 104

~ Ms © Use Table 4 Ei]
[Seg)
¢ Use Famula
Auto
" MS/MS
[Seq]

Targeted
+ MSMSE
[Seq]

Collision Energy

T T T
1000 2000 3000
mwz

Figure 12 Acquisition Collision Energy tab for targeted MS/MS mode

3 Set up a targeted list of precursor a Click the Targeted List tab. » You can also enter a Collision

ions so the resulting b Right-click the table and click Add Energy and Acquisition Time for

chromatogram shows peaks for from the shortcut menu. each precursor ion. If you do, these

only these ions. ¢ Fill out the information for the values override the ones entered in
Enter 279.09102, 311.08085, 279.09102 ion. the previous tab (Figure 12).
271.0317 and 285.0290 as the d Repeat steps b and ¢ forthe 311.08085 < You can enter the retention times
precursor ions. ion, the 271.0317 ion, and the also.
Use 0 minute for the Delta and 285.0209 ion. * In general, use accurate mass
Medium for the Iso. width. 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.

General | Source  Acquisition ‘Refr.mss} Chromatogram

Spectral Parameters | Colision Eneroy  Targeted List

- Tageted List Table Defaul Values
ode: = - —
o i | Precmie | 2 |Fel Time[ DetaRel | oy | Colision| Acquisiion Time Charge state @]
P rin] | Time [min] Erery | (ms/spec) :

15eg) F| zvanginz| 1 ] Medum (“4msz) |13 |200

Auto G i Medum (“4miz) |12 |200 Deta Ret. Time:
e GREZE i Medum (“4mz) |10 |200 hin

y | 3110808 1 0 Medum (“4msz |22 |200

o I, Width:

[Seq) Medium [“4 m/ ~

Figure 13  Acquisition Targeted List tab for targeted MS/MS mode
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Set up acquisition methods 1

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

Steps Detailed Instructions Comments

4 Save the method as a Click Method > Save As. + Be sure the folder you use is
iitargetedMSMS.m, where jiiare b Type iiitargetedMsSMS, and click \MassHunter\methods.
your 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 1 minute) in which case targeted MS/MS will be
performed on this precursor from 4.5 to 5.5 minutes.

The parameters in the Acquisition tab, including these values in the Targeted List tab, may
also be changed by using different time segments. See Figure 3 on page 11

See the Concepts Guide to learn more about why the collision energy voltages are
important.
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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 jiitargetedMSMS.m
method for the MS Q-TOF, change
to auto MS/MS mode and enter
the spectral parameters below, if
necessary.

If the iiitargetedMSMS.m
method is still displayed, begin

a Click Method > Open.

b Select iitargetedMSMS.m, and click

Open.

¢ Click the Q-TOF tab.

d Click the Acquisition tab.

e Click Auto MS/MS(Seg) as the
Mode.

with step c. f Type the spectral parameters shown
Enter the parameters as shown below.
in Figure 14.
General | Source  Acauisiion | Ref Mass | Chromatogram |
Spectral Parameters }c;uu;gmn Energy | Precursor Selection || Precursor Selection Il | Preferred/Exclude
M5 MS/MS
Mode:
s Mass Range Mass Range
© Seq) MinRange  [H00 miz MinRargs |10 miz
Autm Max Riange 1000 m'z MaxRange  [1000 miz
@ MS/MS
[Seq) Acquisition Rate/Time Acquisition Rate/Time
Targeted Rate 1 spectrads Rate 3 spectrass
[
{éi;?”s Time  [1000 ms/spectium Tme  [3333 msdspectium

Transients/spectium | 9332

Transients/spectrum | 3199
Medium [~4 miz) =

Izclation Width

Figure 14  Acquisition Spectral Parameters tab for Auto MS/MS mode

2 Set up a linear 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.

a Click the Collision Energy tab.
b Click Use Formula.

¢ For the Slope, type 5.

d For the Offset, type 2. 5.

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

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

Set up acquisition methods 1

Steps

Detailed Instructions

Comments

General | Source  Acauisiion | Ref Mass | Chromatogram |

Speciral Parameters  Collision Energy IPrecursDrSE\Ev:tmn\ Precursor Selection Il | Preferred/Exclude

Mode: " Use Fived Collision Energies

~ MS " Use Table
[3eg)
& Use Formula
iuto Charge Slope
& MSMS al
Seq) L4
Targeted
 MS/MS
[Seq)

(Slope) * [méz) /100 + Offset

Offset
25

Collision Energy

T T T
-0 1000 2000 2000
mwz

Figure 15

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

Enter the other parameters in
Precursor Threshold.

General | Source  Acaquisiion ‘Ref Mass | Chromatogram

Acquisition Collision Energy tab for Auto MS/MS mode

a Click the Precursor Selection | tab.

b Type 3 asthe Max Precursor Per
Cycle.

¢ Type the other parameters in the
Precursor Threshold group box.

Spectral Parameters | Colision Energy  Precursor Selsction | }prgwwsg\mmn 1] PreferredExciude

Made: [3 MaxPracusor Per Cycle

o fgig] Precursor Threshold
fbs. Thieshold — [aoon eounts

A ; a
o Fel Thieshold (21 [0.01 %

e Active Exch

— ctive Exclusion
 MSMS [ Enabled

[Seal

Excluded after [{ Specta
Fielessed after [g5  min

Static Exclusion Rangs List

Static: Exclusion Range Table
Start miz End m/z
100 250

]

Figure 16

Acquisition Precursor Selection | tab for Auto MS/MS mode

+ 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.
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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

4 Modify the parameters to see the a
masses of charge 2 first, then b
masses of charge 1 and then
masses of unknown charge.

Click the Precursor Selection Il tab.
If necessary, click 1 and Unk in that
order from the Inactive list and then
click the >> button.

If necessary, click any values on the
right that are not 1 or Unk, and then
click the << button.

General | Source  Acquisition IREI Mass | Chromatogram | Advanced Parameters |

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

+ If there is no precursor with charge
state of +1, and three with
unknown charge states, then the
software selects the precursor with
charge state +1 and the most
abundant precursor with unknown
charge state.

Speciral Parameters. | Collision Eneroy | Precursor Selection | Prectrfor Selection I IPreferredex:\uda
MW darce Dependsnt Ascumulstion

M Isotope Modst: [Unbiased -
M Precursor Charge-State Selection and Preference

[Seq] "
Inactive Active

Auta -

& MS/MS 3 Urk. Up
[3eg)
Targeted ol | |
argete

© MSMS Be
Sea) fiescy

o Bt Pracursors by Charge State then Abundance

" Sort Precursors by Abundance only

[~ Scan speed varied based on precursor sbundance

Target [25000 counts/spectium

-
-
Puity
Purily Stingency: [100 %
Puirity Cutoff; 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 17
5 Set up to monitor the 279.09102 a

precursor ion as a preferred ion b
and exclude the 311.08085 ion.
Use the other entries in c
Figure 18. d

Acquisition Precursor Selection Il tab for auto MS/MS mode

Click the Preferred/Exclude tab.
Right-click the table area, and click
Add from the menu.

Type all the values for 279.09102

Repeat steps b and ¢ for the excluded

ion, 311.08085.

For this example, you do not need to
mark the Scan speed varied based on
precursor abundance check box.
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Set up acquisition methods 1
Task 4. Set up an auto MS/MS method (Q-TOF) (continued)
Steps Detailed Instructions Comments
General | Source  Acauisiion | Ref ass | Chromatogram |
Speciral Parameters | Colision Eneray | Precursor Selection 1| Precursor Selection I Preferred/Exclude I
Mode: Auto MS/MS Preferred/Exclude Table Default Values
— On | Prec.miz DTS:;;’Z Z | Freo Tpe | P2 ?ﬁl‘:m] Iso. Width EEUN“;;" Deha m/z
[5eq) ¥| zmaosoe] 10| 1 [Preferred | o[ss8 [ o (=4 miz) | | 100 ppm
. mt?Ms » [ 11.0805] 100] 1[Prefered | IES |Medium (-4 me2) | | B s
(Seq) l_ ity
Targeted
o MS/MS
[3eg)
Use Prefened ion
list only
Figure 18  Acquisition Preferred/Exclude tab for Auto MS/MS mode
6 Save the method as a Click Method > Save As. » Be sure the folder you use is
iiilautoMSMS.m, where jiiare your b Type iiiautoMSMS, and click Save. \MassHunter\methods.
initials.
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Data Acquisition for 6200 Series TOF and 6500 Series Q-TOF
Familiarization Guide

2

Set up and run single samples and
worklists

Before you begin... 26

Task 1. Set up and run a single sample 28

Task 2. Set up and run a worklist with multiple samples 30
Task 3. Set up and run a worklist to optimize parameters 34

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.

Each exercise is presented in a table with three columns:

¢ Steps — Use these general instructions to proceed on your own to explore

the software.

¢ 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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2 Setup and run single samples and worklists

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/uL each of:

Name Formula lon m/z
sulfamethizole CgH1gN40,S, (M+H)* 271.03179
sulfamethazine Cq2H14N40,S (M+H)* 279.09102
sulfachloropyridazine C1gHgCIN,0,S (M+H)* 285.02075
sulfadimethoxine Cq2H14N40,4S (M+H)* 311.08085
cl ™o
n' g f{\] (L|N Nl/%\
IN;—L“I\IIH \NJ\I\IIH N%NH ~o? NH
0=5=0 0=5=0 0=5=0 0=5=0
T = = =
| o o «
N, N, N, N,
Sulfamethizole Sulfamethazine Sulfachlorpyridazine Sulfadimethoxine
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Set up and run single samples and worklists 2

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 uL sulfa mix from one of the ampoules (500 uL) to 990 uL 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 Setup 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 data north sample.

Task 1. Set up and run a single sample

Steps

Detailed Instructions

Comments

1 Open one of the three methods
you created in Exercise 1, and
enter this sample information:

Name: same as method
Position of sample in your

a Click Method > Open.

b Select one of the three methods, and
click OK.

¢ Click the Sample Run window.

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

sampler
Data file name: same as
method.d
£ Sample Hun X
» la
Sample Sarghe Run |
Harre 1ng Sufadl Pustior w
o Veksmn e ,
Comment
Dista File
A lroremant
Neme: tet1d View Uala
Path ChMassHurter Diats ;:
Figure 19  Sample Run window in the main window

2 Start the sample.

d Type 1 ng Sulfas asthe sample
Name.

e Type testl.d asthe Data File
Name.

* Click the Run button, m, in the
Sample Run toolbar or the Run button,

, in the main toolbar.

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

* If you have clicked the Lock icon in
the toolbar, you cannot modify the
method while the sample is
running. Also, you cannot overwrite
this data file in the Data Acquisition
program.

* The button, , in the main
toolbar indicates that locked mode
is on.
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Set up and run single samples and worklists

Task 1. Set up and run a single sample

Steps Detailed Instructions Comments
3 View the data after the run. + After the run is complete, click View » When you click View Data, the
Data 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 Setup 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 -
Sulfa 1, Sulfa 2, Sulfa 3 - with the
following information:

Data file: Sulfa 1-3.d to be saved
to the folder, \MassHunter\
Data\ YourName.

Acquisition method: any of the
three you created in Exercise 1
Injection volume: 1

Sample position: any three
positions convenient for your
sampler

b

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

Click Add Multiple Samples. The Add
Multiple Samples dialog box opens.
Type the Sample Name as Sulfa
and the Data File Name as Sulfa.
Make sure that the Append Counter
check boxes are marked and that all
Suffix Counter boxes contain a 1 for
the Sample and the Data File names.
Change the folder path for the data
files to MassHunter\Data\
YourName.

Select the acquisition method from
Exercise 1.

Type an Injection Volume of 1.

+ If another worklist already exists in
the Worklist window, click Worklist
> New to create this worklist.

30 Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide



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

Set up and run single samples and worklists 2

Steps Detailed Instructions Comments
Add Multiple Samples ==
Sample Information | Sample Position

Sample

Name: Sufa [¥] Append Counter

Suffix Counter

Number of digts: 1 Stat Value: 1 Step: 1
Data File

Nams:  Sulfa 9] Append Counter

Suffix Counter

Number of digis: 1 Star Value: 1 Step: 1

Path: C:\MassHunter\Data\ph =]
Method

Name: | pfhautoMSM.m =]

Path: C\MassHunter\methods [
Override DA Method

Name: | <None> [=]

Paih. C:\MassHunter\methods ™=
Injection

Injection Volume: | 1| u

2 Hide the following columns:
Sample Type
Level Name
Comment

Figure 20 Add Multiple Samples dialog box

h Click the Sample Position tab.

i Select None for the Autosampler.

j For the Number of Samples, type 3.

k Click OK.

a Right-click the upper-left-hand corner + You are hiding these columns, not
of the worklist spreadsheet. deleting them. The software

b Click Show/Hide/Order Columns. recognizes their values even

¢ Clear the check boxes for Sample though they do not appear in the
Type, Level Name and Comments. worklist.
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2 Setup and run single samples and worklists

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

Steps Detailed Instructions Comments
: Workdist x
vl » B -
M | Sample Name Sample Position Method Data File Sample Type Level Name | Comment | Sample Group Info.

1 | w [Sulfal \ial B |pthautomSt.m |CAMassHuntenDatalpfinSulfal.d  [Sample | | | |
2 v [Sulta? \ial 8 |pthautarSt m |CAMassHuntenData\ptSulfa2.d  [Sampls | | | | |
3 | v [Sulfas ial 10 |pthautamSt m |CAMassHuntenData\piSulfa3d  [Sample | | | | |

Worklist

Sample Run | Method Editor | Vorklist

Figure 21  Worklist with three samples
3 Save the worklist as iiiesdemo. d Click Worklist > Save As. Then, type
the worklist File name and click Save.
4 Make sure that the worklist is set a Right-click the upper-left-hand cell of * You can run a method that contains
to run only data acquisition. the worklist spreadsheet. both acquisition and qualitative
b Select Worklist Run Parameters. analysis parameters in a worklist.
¢ Select Acquisition Only from the Part See the online Help for more
of method to run list. information.
d Change the directory path for the data

files to MassHunter\Data\
YourName.
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Set up and run single samples and worklists

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

2

Steps Detailed Instructions Comments
‘Worklist Run Parameters
Page 1 I Page 2 ]
Operator Information
Operstorname: [~
Run Information
| Execution for
Fun Type Standard Start o o |Synchionous
Patt of method 10 [acquisition Only +| W Stop worklist on DA error
Method Paths
Method: |C:AMassHunter\methods .
Overiide DA [C:vMassHunterymethods .
Data File
Path: C:\MassHunter\data'ph
Scripts
I~ Prewarklist | ..
I~ Fostworklist | .
Acquisition .
r i | L]
Disk Information
Fiee Disk 10 (Gbytes]  Awailable 94.63 (Gbytes]
Threshold: Diskspace:
FRiun Settings
‘Wit Time for [min]
W Dverlapped Insction iy n
¥ Clear sample selection after run
ok Cancel
Figure 22  Worklist Run Parameters dialog box
e Click OK.

5 Start the worklist.

Hint: you must mark the check box at

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

* Click the Run button, g , in the

Worklist toolbar or the Run Worklist

button, , in the main toolbar. .

You do not have to save the
worklist in order to start it.

If you have clicked the Lock icon in
the toolbar, you cannot modify the
method or the worklist while the
worklist is running. Also, you
cannot overwrite these data files in
the Data Acquisition program.

The button,h , in the main
toolbar indicates that locked mode
is on.

Each sample row turns blue as the
software begins to acquire data for
that worklist row.
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2 Setup 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:
iiims-only.m

Injection volume: 1

2 Hide the following columns:
Sample Type
Level Name
Comment

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

Frag 1: 225
Frag 2: 200
Frag 3: 175
Frag 4: 150

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

b Click Add Multiple Samples.

¢ Type the Sample Name as Frag and
the Data File Name as Frag.

d Make sure that the Append Counter
check boxes are marked and that all
Suffix Counter fields contain a 1.

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

f Select the iiims-only.m acquisition
method.

g Type an Injection Volume of 1.

h Click the Sample Position tab.

i Select None for the Autosampler.

j For the Number of Samples, type 4.

k Click OK.

a Right-click the upper-left-hand corner
of the worklist spreadsheet.
b Click Show/Hide/Order Columns.

¢ Clear the check boxes for DA Method,

Sample Type, Level Name and
Comment, and click OK.

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

b Click Add Column(s).

¢ Select MS Parameter.

d Select Fragmentor, and click the >
button.

e Click OK.

f Type the values into the column.

+ Click Worklist > New to create a
new worklist.

* You are hiding these columns, not
deleting them. The software
recognizes their values even
though they do not appear in the
worklist.
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Set up and run single samples and worklists

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

2

Steps

Detailed Instructions

Comments

4 Save the worklist as Fragwklst.

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

6 Start the worklist.

9
h

Click Worklist > Save As.
Type Fragwk1st, and click Save.

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

Click Worklist Run Parameters.
Select Acquisition Only from the Part
of method to run list.

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

Click OK.

Click the Run button, s , in the
Worklist toolbar or the Run Worklist

button, , in the main toolbar.

+ Save the Fragwklst file into your
own folder.

* You can run a method that contains
both acquisition and qualitative
analysis parameters in a worklist.
See the online Help for more
information.
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Data Acquisition for 6200 Series TOF and 6500 Series Q-TOF
Familiarization Guide

®

@eoe- 3
® Set up and run IM-QTOF samples and
°. worklists

Task 1. Configure the instrument for data collection in lon Mobility
mode 39

Task 2. Set up an IM-MS method 41
Task 3. Set up an IM-MS All lons Method with one time segment 47

In this exercise, you learn how to acquire data in Ion 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 these 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:
¢ Set up and run an IM-MS only method.

You use this type of method when you need Ion Mobility accurate mass MS
data with the Agilent 6560, or intend to determine precursor ion masses for
a subsequent All Ions MS/MS analysis.

¢ Set up and run an All Ions 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.

Agilent Technologies .



3  Setup and run IM-QTOF samples and worklists

Each exercise is presented in a table with three columns:

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

¢ 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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Set up and run IM-QTOF samples and worklists

3

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 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

Extended Dynamic Range Mode.

Select the IM-QTOF mode.

a Click the Agilent Data Acquisition
icon.

b From the Context list in the main
toolbar, select Tune.

¢ Click the Instrument State tab.

a From the Mass Range list, click the
Standard (3200 m/z) setting.

b Click Extended Dynamic Range Mode
if it is not the default setting.

¢ Click IM-QTOF for the Acquisition
Mode.

d Click Apply.

If you changed the Mass Range, tune

the instrument.

f Recalibrate the TOF mass axis.

* You have to click the Apply button
to change the settings on the
instrument.

» The Mass Range can only be set to
High (10000 m/z) if the Instrument
Mode is Extended Mass Range (1
GHz).

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

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

Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide 39



3 Set up and run IM-QTOF samples and worklists

Task 1. Configure the instrument for data collection

Steps Detailed Instructions Comments

Tune & Calibration I Manual Tune  Instrument State | Preferences.

Ture File:

[Buitotune_Backup tun

Save | Save b ‘ Load |

Instrument Mode

Mass Range Standard (3200 méz]

Slicer Mode: @ HHigh Fesoiuiori © High Sensitivity Auta Slicer Indsx

" High Resalution (4 GHz, High Fies Made)
" 4 GHz (High Resalution Mode disabled)
@ Extended Dynamic Range [2 GHz)

' Extended Mass Fiange (2 GHz)

Figure 23  Instrument State tab for a 6560 lon Mobility Q-TOF instrument

3 Save the new settings to the tune a Click Save. » You can save the tune settings to a
file (Autotune.tun) and return to b From the Context list, select new file name for safe-keeping.
Acquisition. Acquisition. » To use the settings in the new file

¢ Click Yes in the Instrument State for a run, you must load the file and
Confirmation message. resave the settings to the default
d Click Yes in the Save Tune File Autotune.tun file.
message.
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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 access
the window for editing methods.

b

Double-click the Agilent Data
Acquisition icon.

Make sure that Acquisition appears as
the selection in the Context box in the
main toolbar.

If Tune is the selection, select
Acquisition from the Context list.

Mode.

* The Agilent MassHunter
Workstation Data Acquisition
window appears containing the
Method Editor window. See
Figure 24.

+ Tune values are saved for positive
and negative mode, as well as for

¢ Make sure that the Method Editor Q-TOF and IM-MS mode.
window is visible. Click View > * Your display will be different if you
Method Editor if the Method Editor have a different lon Source.
window is not visible.

d Click IM-QTOF for the Acquisition

lon Source lon Polarity ~Data Storage| ~LC Stieam ) gopery) } Source | Acquisition | Ref Mass | Chromatogram | Advanced Parameters
|| [Foste | [Bam | [
e lon Polarity Data Storage (Seq)
Stop Time Time Seament and Expsfiment # & Posiive € Mone  Centroid
& Mo Limit/as Pump Timne [rin) Expt " Megative & Baoth " Piofile
i
€ Stop Time [30 min L n L2 -
LC Stream (Seq) Plot and Centraid Data Storage Thieshold
Acqisition Mode SOE s MS/MS
& IMaToF " Waste fbs. thieshold  [Zg0 Aps rsshod  [5
" QTOF-Only ’ :
T Rel tueshold () [507 Rel threshold (2] [G07
Cyele Time 1 seconds
[ Do not wait for setpoints [¢.9. temperature] to equilibrate
Worklist Method Editor | Sample Run |

Figure 24 Method Editor window for a 6560 lon Mobility Q-TOF in the Data Acquisition software

2 Enter LC parameters appropriate

e

In the Method Editor window, click

+ LC fields in each tab depend on the
configuration of the LC attached to
the mass spectrometer.

for sulfa drug mix. each LC module tab to type parameter
values.

See Table 2. f Enter LC parameters listed in Table 2.
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Table 2  LC parameters for sulfa drug mix

Parameter Value for all instruments

Instruments PUMP

* Flowrate 600 pL/min

+ Solvent A Water with 0.1% Formic Acid

+ Solvent B 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

* Post Time 3 minutes

INJECTOR

+ Inj. Vol. Tyl

* Injection Standard

+ Draw Position 3.0 mm

UV DETECTOR

*+ ChA 272 nm (100 nm BW on DAD)
* REF A (DAD only) 360 nm (100 nm BW)
COL THERM

« Temp 40°C
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Set up and run IM-QTOF samples and worklists 3
Task 2. Set up an IM-MS method in MS (Seg) mode (continued)
Steps Detailed Instructions Comments
3 For the 6560 IM-MS Q-TOF a Click the Q-TOF tab. + The MS/MS parameters reflect the
parameters, make sure the General b In the Q-TOF tab, make sure the threshold for All lons MS/MS
tab is displayed. General tab is displayed. experiments.
Enter the parameters as shown ¢ Type the parameters as shown in
in Figure 25, if necessary. Figure 25. (These are the default
parameters.)
lon Source lon Polarty | ~Data Storage| ~LC Stieam ) gopery) } Source | Acquisition | Ref Mass | Chromatogram | Advanced Paramsters
DuslalSES| =] | [ Positive [Bath [Ms s
Stop Time Time Segment and Experiment # @+ Positive
& No LimitAs Pump Time (min) Expt " Megative
o septine [ o | |2 AL [
LC Stream [Seq) Plot and Centroid Data Storage Threshold
Acquistion Maode & MS MS M5 /M
& IM-OTOF  Waste Abs thieshold [0 Aps breshod 5
LUl e T Rl theshold () [om Fel threshold (%) [Om
Cycle Time: 1 seconds
[~ Do not wait for setpoints (2.9, temperature] to equiibrate
Figure 26  General tab for Q-TOF parameters for a 6560 IM-MS Q-TOF
4 Enter ion source parameters as a Click the Source tab. The name of the selected lon Source
shown in Figure 26, if necessary. b Type the parameters as shown in is shown in this tab.
Figure 26.
General Source | acenston | Ret hass | Chromatosram | acvanced Parameters | If you have an Agllent Jet Stream, set
Dual AJS S (Ge) MS TOF (Expl) the Sheath Gas Temp to 350°C. Set
sl = S T the Sheath Gas Flow to 11 L/min.
Drying Gas 3 i [ Oct 1 RF vpp [750 v
Nebulizer [35 psig 13 psig
Sheath Gas Temp [350 98 o T
Sheath Gas Flow |11 Wmin n.o |y
Dual 15 ESI [Expt]
WCep[aaon v Capilary [0000  pA
Mozzle Vokage (Exptl [1000 v
Chamber 000 w4
Figure 26  Source tab for IM-MS Q-TOF parameters
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Task 2. Set up an IM-MS method in MS (Seg) mode (continued)

Steps Detailed Instructions Comments

5 Inthe Tune context, adjust the drift a Change the Context to Tune.
tube pressure to be 3.95 + 0.03 b Click Manual Tune > IM > Actuals.
Torr for Nitrogen buffer gas. Make ¢ Make sure that source temperature is

sure that the trapping funnel stable at the temperature indicated in

pressure is 0.10 to 0.15 Torr less the method.

than the drift tube pressure. d Locate the pressure valves on the
front of the instrument, next to the ion
source.

e Turn the drift tube valve until Drift
Tube Pressure shows 3.95 £ 0.03 Torr.

f Continue to adjust the two valves until
Trap Funnel Pressure shows a reading
below Drift Tube Pressure by a
difference of between 0.10 and 0.15
Torr, while Drift Tube Pressure
remains close to 3.95 Torr.

6 Enter the acquisition spectral a Change Context to Acquisition. * A drift time of 60 ms is suitable for
parameters for MS mode as shown b Click the Acquisition tab. most applications. With an
in Figure 27. ¢ Click MS as the Mode. acquisition rate of 1 frame/sec, 16
d Type the IM-MS Spectra parameters consecutive IM-MS experiments
as in Figure 27. are performed (1000/60) per frame.
General | Source  Acquisiton |Ref Mass | Chromatogram | Advanced Parameters |
Spectral Parameters ] Colision Energy |
Mass Range 1M Trap
i :;ﬂe - T Trap Fill Time 20000 ps
[Seg) Max Fiange [To00 m Trap Release Time  [150 us
e Acquisition Rate/Time Multiplezing
Frame Rate [28 Framesis
Targeted
© e L:”TDHT'mH' l:ﬂ— ‘:T'S’HFE;" - Puking SecuercaLangh  [Dested <]
TOF Transient Rate ’3-537 Transients/IM Tiansients

Figure 27  Acquisition tab for IM-MS Q-TOF parameters

44 Agilent MassHunter Workstation Software - Data Acquisition for TOF/Q-TOF Familiarization Guide



Set up and run IM-QTOF samples and worklists 3

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 28. b Type the parameters as shown in recalibration of the data after the
Figure 28. acquisition is completed. To start
the recalibration program, click All
Programs > Agilent >
MassHunter Workstation >
IM-MS Reprocessor.
General ] Source ] Acquistion  Ref Mass | Chromatogram | Advanced Parameters
Reference Mass Comection
¥ Enable Reference Masses
Feference Masses Table
On M/Z =
Apply Mow v 121.080
v 5220097
Auto Recalibration Reference Mass Parameters
Dretection Window 100 ppm
Minirmum Height 1000 counts 4 LH
Figure 28 Ref Mass tab for Q-TOF parameters
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Task 2. Set up an IM-MS method in MS (Seg) mode (continued)

Steps Detailed Instructions Comments
8 Enter the chromatogram plot a Click the Chromatogram tab. » These settings show that the base
settings as shown in Figure 29. b Type the values in Figure 29. peak chromatogram will be

displayed in the Real-time Plot.

I Advanced Parameters

Chromatogiams

Chromatogram Label Exhacted Expt Type | Offsst | -Range

EIC |eic |270-318 |ms | 15[ 10000000
» | TIC |T\E | |MS | 15| 1uuuuuuu\

=l
Figure 29  Chromatogram tab for Q-TOF parameters
9 Setup to change MS parameters  a Click the General tab. * You can change a field with a (Seg)
during run: b Click Waste for the LC Stream. next to it with a new Time
Time Segment of 0 min. - Make ¢ Right-click anywhere in the Time Segment.
sure you have selected an LC segment section, and click Add Time - See Figure 25 on page 43 for
Stream of Waste. Segment. examples of parameters that can
Time Segment of 0.5 min. - d Type 0.5 minutes. change with time segments.
Change LC Stream to MS. e Click MS for the LC Stream. * When you create a new time
segment, the initial values are
copied from the time segment that
is selected.
10 Save the method as a Click Method > Save As. » Forexample, if your initials are PFH,
iii_IM-MS_only.m, where iii are b Go to the MassHunter\methods then the method name is
your initials. folder. pfh_IM-MS_only.m.

¢ Type the name of the method as
iii_TIM-MS_only.m, where jiiare
your initials.

d Click Save.
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Set up and run IM-QTOF samples and worklists 3

Task 3. Set up an IM-MS All lons Method with one time segment

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 Ions 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 jii_IM-MS-only.m a Click Method > Open.
method for the IM-MS Q-TOF, set b Select iii_IM-MS-only.m, and click

the collision energy to alternating.

Open.

If the iii_IM-MS-only.m method ¢ Click the Q-TOF tab.
is still displayed, begin with step  d Click the IM-QTOF button under

C. Acquisition Mode.
Delete the 0.5 min Time e Select the 0.5 minute Time Segment.
Segment. f Right-click the selected Time Segment

Enter the parameters as shown

and click Delete Time Segment.

in Figure 30. g Click the Acquisition tab.
h Type 3 frames/sec as Frame rate.
i Select Disabled for the Pulsing
Sequence Length.

General | Source  Acauisiton | Ret bass | Chromstogram | acvanced Parameters |

Spschal Parameters } Calision Energy |

Mass Range
Mode

IM Trap

* The LC, General, Source, Ref Mass

and Chromatogram parameters
remain the same as in
iii_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 3 Frames/sec is usually
sufficient to achieve this.

e 5 fon Trap Fil Time . 0000 ps
[Seql Max Range ,—3000 iz Trap Release Time  |150 ps
o Acquistion ate/Time Multiplexing
Frame Rate [ Fiemesis
Targeted .
It Transient Rate 5 It Transients/Frame .
 MS/MS
5e0l M Dt Time - e o Pulsing Sequence Length Disabled
TOF Transient Rate  [3g8 Transients/IM Transients
Figure 30  Acquisition Spectral Parameters tab for IM-MS All lons MS/MS mode
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Task 3. Set up an IM-MS All lons method

Steps Detailed Instructions Comments
2 Set the collision energy to a Click the Collision Energy tab. » Frame 1 automatically is set to have
alternate between 0 and 35. b Click Frame 2 Fixed under Alternating a collision energy of 0 V when you
Enter the parameters as shown Frames. set up alternating frames.
in Figure 31. ¢ Type 35 for the collision energy for
Frame 2.

General | Source  Acquisition M«lef r.|a.v.g} nnmmalngram} Advanced Paramelers}

Spectral Parameters  Collision Energy }

Fragmentation
Mode:
Single Scheme

o M
[Seq] " Mot Fragmented
" Fised Collsion Erergy [0 ¥
-
" Ramped Collsion Eneray
o Alternating Frames
[5ea) & Frame 2Fived [3 ¥

" Frame 2 Ramped

Figure 31  Acquisition Collision Energy tab for IM-MS All lons mode

3 Save the method as a Click Method > Save As. » Be sure the folder you use is
iii_IM-MS-AIll_lons.m, where Jii b Type iii_IM-MS-All_Tons, and \MassHunter\methods.
are your initials. click Save.
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Before you begin... 50

Task 1. Set up and run an IM-MS method for Labile Compounds 51
Task 2. Set up IM-MS method for Small Compounds 55

Task 3. Set up IM-MS method for Intact Proteins 58

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

Each exercise is presented in a table with three columns:

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

¢ 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.

Agilent Technologies
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Optimize IM-MS Q-TOF Methods

Before you begin...

This exercise introduces you to the parameters relevant to change for the
analyses of different compound classes. For all three classes, individual
methods are placed in the \\MassHunter\methods folder and allows an easy
access to most of the relevant parameters. 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 in the Manual Tune tab match the
different parts of the instrument. It is not recommended to change these
values in the Tune context, but instead you make these changes in individual
methods. For more information on the Ion Mobility Q-TOF, see the Concepts
Guide.

TOF Mass Calibration ] Autotune  Manual Tune | Diagnustics] Instrument State] Preferences

%l

Acquizsition lFrunt Funnel] Trap l Drift Tube] Rear Funnel] Aduals] ‘

Optics 1| Quad | cell | optics2| TOF | Detector | Ramp

"""uu||um-u||""""%"“"":i"f_ e

_f'..':.d|nnllll|ﬂ|||lllllll|| L I o £
< = = ¥ ¥

Figure 32 Manual Tune > IM tabs and the part of the instrument they affect
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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 (1 mg, Sigma, B3259) in 1 mL H50 as a stock
solution. The final concentration based on peptide content will be 883.29
uM.

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

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

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 uL/min.

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

1 Open the method for labile
molecules: IM-MS_bradykinin.m

2 Change the Advanced Parameters:
Make the relative changes as
shown in Figure 33, as
necessary.

a
b

o

Click Method > Open.

Select IM-MS_bradykinin, and click
0K.

Click the Method Editor window.

Make sure that the Method Editor
window is visible. Click View >
Method Editor if the Method Editor
window is not visible.

Click the Q-TOF tab.

Click the Advanced Parameters tab.
Clear the Selected Items Only check
box.

Make the relative changes to the
Advanced Parameters marked in
Figure 33.

Mark the Selected Items Only check
box.

General | Source | Acquistion | Ref Mass | Chromatogram — Adwanced Parameters

Settings

Category MNamme Use Method | Method Setting Tune Setting Unit
b | IM-FrontFunnel High Pressure Funnel RF v 150 150
IM-FrontFunnel Trap Funnel RF v 50 150
IM-Trap Trap Entrance Grid Delta v 7 12|W
IM-Trap Trap Exit Grid 2 Delta v 10 15|W
IM-DiftTube Drift Tube Entrance Vaoltage v 1700 1700 W
IM-ReaFunnel  |Rear Funnel RF v 120 2000
Figure 33  Advanced parameters for bradykinin

3 Save the method as
iii_bradykinin.m, where iii are
your initials.

Click Method > Save As.

Go to the MassHunter\methods
folder.

Type the name of the method as

i1ii_bradykinin.m, where iiiare

your initials.
Click Save.

* Example methods are included on
the installation disk.

* 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.

+ The most critical parameter is the
Trap RF which needs to be
optimized for each application and
instrument. Typically, values below
90V have a trade-off with signal
abundance. The provided default
method is a first “walk-up” method
and yields over the selection tab in
a significantly reduced number of
parameters to be optimized.

For example, if your initials are PFH,
then the method name is
pfh_bradykinin.m.
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Task 1. Set up and run a method for labile molecules

Optimize IM-MS Q-TOF Methods

14

Steps

Detailed Instructions

Comments

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

a
b

Cc

Click the Sample Run window.

Type 100 nM bradykinin as the sample
Name.

Type bradykinin01.d as the Data File
Name.

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.

Hame 1 g ik protein] Postion | Mo Injection

Iniection Vokame: | N il

ntactproten0ld | \View Dt

CMassHurterData ||

Figure 34  Sample Run window in the main window

4 Start the sample.

5 View the data after the run.

Click the Run button () in the
Sample Run toolbar

or the Run button ( ) in the main

toolbar.

+ After the run is complete, click View

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

Addeonal Infommation

Parameter Hame
Samele 10

Parameter Value

Overmide DA Mebed @ &
Sermgle Type Semghs Z
Method Type DA Dby
Balerce Ovemde | Mo Overmide
Equlit Time (min) |0
Oulushion 1
VAN o
RunType Standard Fun

b FisadyTenelut F | [

If you have clicked the Lock icon in
the toolbar, you cannot modify the
method while the sample is
running. Also, you cannot overwrite
this data file in the Data Acquisition
program.

The button, , in the main
toolbar indicates that locked mode
is on.

* 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
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¢ Charge state 3+ (354.1944) has a higher abundance than 2+ (5630.7880)
¢ Minimal abundance of the water loss of 3+ charge state (348.1909)

¢ Two IMS peaks in front of the most dominant peak

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.

General] Suurcel Acqguisition | Ref r.‘assl Chromatogram ~ Advanced Parameters l

Settings Show Category:

Category Name Use Method | Method Setting Tune Setting Unit Im

IM ReaFurnel  [IM Hex Delta v ] a[v
1M Collision Cell Dekta Delta v 2 oy W Selected ltems Only

b |IM IBC Delta Delta I 1] ofy
Select All Beset

Figure 35 Delta Delta display in Advanced Parameters tab

In this example, the default Collision Cell Delta of -9V (not shown, it is part of
the tune file) was in the delta reduced by 2V via the Collision Cell Delta Delta
setting. The resulting delta over the cell is therefore now -7V, which reduces
fragmentation of labile compounds. Values below a collision cell delta of -2V
(delta delta 7V) will lead to loss in signal abundance, as well as the previously
mentioned IM-MS resolution. The IBC Delta Delta should not be greater than
2V, as otherwise ions are not completely transferred through the IBC. It is
suggested to do the reduction stepwise in 1V increments, finding an optimum
between maintaining structure, abundance and IM-MS resolution.
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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 Use the example method provided for small compounds:
IM-MS_small_molecules.m.

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

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

4 Acquire data.

The most relevant parameters for small molecules are displayed in Figure 36
on page 56. 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.

An increase in trap time of up to 20 milliseconds can increase the abundance
of small molecules significantly. In order to trap these species efficiently, a
reduction of the delta between trap entrance and trap exit to 1V showed also
better signal abundance.
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Task 2. Set up IM-MS method for Small Compounds

Steps

Detailed Instructions

Comments

1 Open the method for small
molecules.
IM-MS_small molecules

2 Change the Advanced Parameters:
Enter the parameters as shown
in Figure 36, if necessary.

a
b

o

Click Method > Open.

Select IM-MS_small_molecules.m,
and click OK.

Click the Method Editor window.

Make sure that the Method Editor
window is visible. Click View >
Method Editor if the Method Editor
window is not visible.

Click the Q-TOF tab.

Click the Advanced Parameters tab.
Clear the Selected Items Only check
box.

Enter the parameters as shown in
Figure 36.

General} Suurcs] Acguisition I Ref Mass] Chromatogram  Advanced Parameters |

Settings
Categaory MName Use Method | Method Setting Tune Setting Unit
b | IM-FrontFunnel  [High Pressure Funnel Delta v 150 180|v
IM-FrontFurnel  [High Pressure Funnel RF v 120 180|v
IM-Trap Trap Entrance Grid Delta v 7 12V
IM-Trap Trap Exit Grid 2 Delta v 10 15[
IM-DriftTube Crift Tube Entrance Voltage v 1700 1700 v
Id-RearFunnel  |Fiear Funnel RF 3 a0 200{
Figure 36  Advanced parameters for amino acid mix

3 Save the method as
iii_IM-MS_small_molecules.m,
where iii are your initials.

4 Enter this sample information:
Name: 700 pg amino acid mix
Data file name: aminoacid01.d

Click Method > Save As.

Go to the MassHunter\methods
folder.

Type the name of the method as
i1ii_IM-MS _small_molecules
.m, where jii are your initials.

Click Save.

Click the Sample Run window.

Type 100 pg amino acid mix as the
sample Name.

Type aminoacid01.d as the Data File
Name.

Mark the Auto Increment check box.

Example methods are included on
the installation disk.

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.

The provided method is a first
“walk-up” method and yields over
the selection tab in a significantly
reduced number of parameters to
be optimized.

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

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.

56
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Task 2. Set up IM-MS method for Small Compounds
Steps Detailed Instructions Comments
>
Sample Addaional Information )
Hame W pg s acid i Poson [P Injectior :'m“;m“ Cempsir i |
Irgection Vome [N ul Qvemde Da Method [ Iy ]
Sample Type Sample
Comemend Melhed Type Acquissson Only
Oda P S | Balance Overnde | Mo Override
| Equilib Time: win) | 0
| Aute Incrament [ 1
e —— o1 Mo Gt R:-r:ue ;Iall'.ls'u Run —_
[ Ctsestharter et [, FessyTimedut 2 X
e et B "Sarel i
Figure 37  Sample Run window in the main window
5 Start the sample. * Click the Run button () in the Sample  « If you have clicked the Lock icon in
Run toolbar or the Run button ((_[3»)) the toolbar, you cannot modify the
in the main toolbar. method while the sample is
running. Also, you cannot overwrite
this data file in the Data Acquisition
program.
* The button,[& . in the main toolbar
indicates that locked mode is on.
6 View the data after the run. * After the run is complete, click View * When you click View Data, the
Data in the Sample Run window. Qualitative Analysis program
+ Open the data file in the IM-MS automatically opens and loads the
Browser program to display Drift data. data file that is specified in the
Sample Results window.
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Task 3. Set up IM-MS method for Intact Proteins

This tasks shows you how to set up a method for the analysis of intact proteins
as an example of large molecules separated in IM-MS.

Experimental set up
1 Use the example method provided for intact proteins:
IM-MS _intact_proteins.m.

2 The information about the source conditions are the same, using a Nozzle
voltage of 2000V.

3 The LC conditions are changed according to the instructions below.
4 Enter sample and data file information for a single sample.

5 Acquire data.

In contrast to labile molecules and small molecules, the emphasis for intact
proteins is on the transmission of these molecules. In general, the RF voltages
need to be increased, with the Trap RF having the most effect.

Task 3. Set up IM-MS method for intact proteins

Steps Detailed Instructions Comments
1 Open the method for intact a Click Method > Open. + Example methods are included on
proteins. b Select IM-MS_intact_proteins, and the installation disk.
click OK.
¢ Click the Method Editor window.
2 Change the column temperatureto a Make sure that the Method Editor + For intact proteins, the column
60°C. window is visible. Click View > temperature is higher than for small
Method Editor if the Method Editor molecules and labile molecules.

window is not visible.
b Click the Column tab.
¢ Set the Column temperature to 60°C.
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Optimize IM-MS Q-TOF Methods 4

Task 3. Set up IM-MS method for intact proteins

Steps

Detailed Instructions

Comments

3 Change the Advanced Parameters:
Modify the parameters as
shown in Figure 38, with values
appropriate to your instrument.

o

Make sure that the Method Editor
window is visible. Click View >
Method Editor if the Method Editor
window is not visible.

Click the Q-TOF tab.

Click the Advanced Parameters tab.
Clear the Selected Items Only check
box.

Modify the parameters shown in
Figure 38 with the relative values
appropriate for your instrument.
Mark the Selected Items Only check
box.

General | Source ‘ Acquisition | Ref Mass | Chromstogram — Advanced Parameters

Seltings
Category Mame Use Method | Method Setting Tune Setting Unit
» | IM-FrontFunnel  |High Pressure Funnel RF v 200 150V
IM-FrontFunnel | Trap Funnel RF v 200 150V
IM-Trap Trap Entrance Giid Delta v 12 12|V
IM-Trap Trap Exit Grid 2 Delta v 15 15|V
IM-Drift Tube Diift Tube Entrance Yoltage v 1700 1700)Y
IM-RearFunnel  |Rear Funnel RF v 200 200]v
Figure 38 Advanced Parameters for intact proteins

4 Save the method as
iii_IM-MS _intact_proteins.m,
where iii are your initials.

6 Enter this sample
information:
Name: 1 ug intact protein
Data file name: intactprotein01.d

-

Click Method > Save As.

Go to the MassHunter\methods
folder.

Type the name of the method as
iii_IM-MS_intact_proteins
.m, where jii are your initials.

Click Save.

Click the Sample Run window.

Type 1 ug intact protein as the sample
Name.

Type intactprotein01.d as the Data File
Name.

Mark the Auto Increment check box.

* 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.

 Forintact proteins, the emphasis is
on the transmission of these
molecules. In general, the RF
voltages need to be increased, with
the Trap RF having the most effect.
An increase in trap time of up to 5
milliseconds can increase the
abundance of intact proteins
significantly.

+ For example, if your initials are PFH,
then the method name is
pth_IM-MS _intact proteins.m.

* 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.
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4  Optimize IM-MS Q-TOF Methods

Task 3. Set up IM-MS method for intact proteins

Steps Detailed Instructions Comments
i Sample fun
»>
Sample Addsonal Infomation .
Hame 1 ugg indacd prodesn] Posion Mo Inpection I;ar::e'l:;:\la'\e b b | 'U J
niection Vokme | NN ul | Ovemide DA Methd @ | |&
Samghe Type Samgle .
Commznt Method Type [ Only
oy | Balwwe Overnide | Ho Overnde
Equilib Time (min) 0
Aute Incmment " Ealution 1
Name rtactooten0ld | Vew Data | Pu_'f:» ::a'\de—: i =
e C\MassHureer'Dara [ | b | ReadyTeneOul H ®
Figure 39  Sample Run window in the main window

5 Start the sample. + Click the Run button, p , in the

Sample Run toolbar or the Run button,

, in the main toolbar.

6 View the data after the run. + After the run is complete, click View

Data in the Sample Run window.

If you have clicked the Lock icon in
the toolbar, you cannot modify the
method while the sample is
running. Also, you cannot overwrite
this data file in the Data Acquisition
program.

The button, , in the main
toolbar indicates that locked mode
is on.

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

Open the data file in the IM-MS
Browser program to display Drift
data.
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Data Acquisition for 6200 Series TOF and 6500 Series Q-TOF
Familiarization Guide

..
®
@ee-- 5
.. Set up acquisition method for collision

. cross section calculation

Task 1. Set up and run an infusion method to calculate CCS using
traditional Multi-Field method 62

Task 2. Set up an LC method to calculate CCS using Single-Field
method 65

This exercise describes two strategies to acquire data for the calculation of
collision cross sections. The first task creates an infusion based method where
the field strengths are changed during one acquisition. The second task shows
an LC based strategy where multiple LC runs are performed under different
field strengths.

Each exercise is presented in a table with three columns:

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

¢ 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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b Set up acquisition method for collision cross section calculation

Task 1. Set up and run an infusion method to calculate CCS using
traditional Multi-Field method

Task 1. Set up and run an infusion method to calculate CCS using traditional Multi-Field method

Steps Detailed Instructions Comments

* The Advanced Parameters for the
Q-TOF are changed in the method

1 Open the method for labile
molecules that you modified in

a Click Method > Open.
b Select iii_IM-MS_bradykinin, and

“Task 1. Set up and run an IM-MS
method for Labile Compounds” on
page 51: jii_IM-MS_bradykinin.m,
where jii are your initials.

2 Change the Advanced Parameters:

Make the relative changes as
shown in Figure 40, as
necessary.

click OK.
Click the Method Editor window.

Make sure that the Method Editor
window is visible. Click View >
Method Editor if the Method Editor
window is not visible.

Click the Q-TOF tab.

Click the Advanced Parameters tab.
Clear the Selected Items Only check
box.

Make the relative changes to the
Advanced Parameters marked in
Figure 40.

Mark the Selected Items Only check
box.

General | Source | Acuistion | Ref Mass | Chromatogram  Advanced Parameters |

Settings

that you created.

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.

The provided default method is a
first “walk-up” method and yields
over the selection tab in a
significantly reduced number of
parameters to be optimized.

Categary Mame Use Method | Method Sefting | Tune Setting Unit
» | IM-FrontFunnel High Pressure Funnel RF = 150 1580 |W
IM-FrontFunnel Trap Funnel RF = 50 1580 |W
IM-Trap Trap Entrance Grid Delts = 7 12/
IM-Trap Trap Exit Giid 2 Delta v 10 15|V
IM-DiiftTube: Drift Tube Entrance Yoltage v 1700 1700V
IM-ReaiFunnel | Rear Funnel RF v 120 200(v
Figure 40 Advanced parameters for bradykinin
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Set up acquisition method for collision cross section calculation

5

Task 1. Set up and run an infusion method to calculate CCS using traditional Multi-Field method

Steps

Detailed Instructions

Comments

3 Add seven time segments. Modify
each time segment to decrease
the Drift Tube Entrance Voltage by
100 for each time segment. The
method will have eight time
segments.

lon Source lon Polarity-) - Data Storage| - LC Stream

Dual &5 ESl x| | | [ Posive | Bath {5
Stop Time Time Segment and Experiment #
™ Mo Limittés Pump Time [min] Expt
i 1
@ StopTime [3 min ’ﬁd [ 1]
2
Acquisition Mode -
& IMATOF 4
© QTOFOnly o
3
7
Cycle Time: 1 seconds
Figure 41

4 Save the method as
iii_bradykinin_CSS.m, where iii
are your initials.

b

a

b

Right-click the Time Segment table
and click Add Time Segment.

Enter 1 for the Time (min) for this
new time segment.

Enter 1600 for the Method Setting for
Drift Tube Entrance Voltage.
Right-click the Time Segment table
and click Add Time Segment.

Enter 2 for the Time (min) for this
new time segment.

Enter 1500 for the Method Setting for
Drift Tube Entrance Voltage.

Continue to add five more time
segments, adjusting the Time (min)
for each and the Drift Tube Entrance
Voltage for each.

Change the Stop Time to 8 minutes.

Eight time segments for bradykinin

Click Method > Save As.

Go to the MassHunter\methods
folder.

Type the name of the method as
iii_bradykinin CSS.m,where
iii are your initials.

Click Save.

* 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.

» Forexample, if your initials are PFH,

then the method name is
pfh_bradykinin_CSS.m.
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b Set up acquisition method for collision cross section calculation

Task 1. Set up and run an infusion method to calculate CCS using traditional Multi-Field method

Steps Detailed Instructions Comments

5 Enter this sample information: a Click the Sample Run window. » The system stores the custom
Name: 7100 nM bradykinin b Type 100 nM bradykinin as the sample information with the data file.
Data file name: Name. » You can type any number at the end
bradykin_CCS01.d ¢ Type bradykinCss01.d as the of the Name parameter. This value

Data File Name. is incremented for each new data
d Mark the Auto Increment check box. file.
| Sample Han ®
>

Harme bradybin CCS014 | Vigw Dsts

Path C\Massbaner'Datn

Resdy TimeOut F] b4

Figure 42  Sample Run window in the main window

6 Start the sample. + Click the Run button, p , in the

Sample Run toolbar or the Run button,

, in the main toolbar.

7 View the data after the run. + After the run is complete, open the

data in the IM-MS Browser.

« If you have clicked the Lock icon in

the toolbar, you cannot modify the
method while the sample is
running. Also, you cannot overwrite
this data file in the Data Acquisition
program.

* The button, , in the main

toolbar indicates that locked mode
is on.

* You can view cross section

calculations in the IM-MS Browser
program.
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Set up acquisition method for collision cross section calculation

Task 2. Set up an LC method to calculate CCS using Single-Field

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. It is recommended to run the tune mix
experiment before and after the LC experiments.

Task 2. Set up an LC method to calculate CCS using SingleField method

5

Steps Detailed Instructions

Comments

1 Open an IM-QTOF method. For this a
example, open the method b
iii_IM-MS_only.m, where iii are
your initials. This method was
created previously for the Sulfa
drug mix analysis.

2 Save the method as a
iii_SulfaDrug_CCS.m. b

Click Method > Open.
Select iii_IM-MS_only.m, and click
oK.

Click Method > Save As.

Go to the MassHunter\methods
folder.

Type iii_SulfaDrug_CCS.m, where iii
are your initials.

Click OK.

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

* You save the method with a new
name to make the example clearer
to read. You will use this method to
acquire the sample.
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b Set up acquisition method for collision cross section calculation

Task 2. Set up an LC method to calculate CCS using SingleField method

Detailed Instructions

Comments

Steps
3 Open Data Acquisition to access a
the window for editing methods.
b
c
d
e
f
9
4 Change the Properties tab. a
b
c
d
e =
Script Information
Project:  MH_Acq_Soipts exe - D

Script: SCP_AcquireCalibrant Data

Parameters:

SCP_AcquireCalibrant Data({MH_Acg_Scripts exe}

File Help:

There are 2 steps o un auto tune from scripts. The first steps are setup
scripts which can be skipped, the current or default state will be used. The
last step consists of Aulo Tune running scripts, and users must select one.

Script Help:
Do a run with Calibrate B on

Make sure that Acquisition appears as
the selection in the Context box in the
main toolbar.

If Tune is the selection, click
Acquisition from the Context list.
Make sure that the Method Editor
window is visible. Click View >
Method Editor if the Method Editor
window is not visible.

Click the Quat. Pump tab.

Under Hip Sampler, set the injection
volume to be 0.00 pL.

Click the Q-TOF tab.

Click the General tab.

Click Stop Time and type 0.5 for the
time.

Click the Properties tab.

Click the [ .. | button. The Select
Script dialog box opens.

Select SCP_AcquireCalibrantData as
the Script.

Click OK.

* You acquire a short infusion run
including the reference ions to be
used for the calibration. The Agilent
tune mix is perfectly adequate for
this purpose, as the cross sections
for these ions are all known.

+ Change the injection volume for the
pump that is installed with your
instrument.

« Verify that you clicked IM-QTOF for
the Acquisition Mode.

* This script does a run with
Calibrant B on.

Gor o]
Figure 43  Select Script dialog box
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Set up acquisition method for collision cross section calculation 5

Task 2. Set up an LC method to calculate CCS using SingleField method
Steps Detailed Instructions Comments
5 Save the method as a Click Method > Save As. » Forexample, if your initials are PFH,

iii_IM-QTOF_PosTuneMethod.m, b Go to the MassHunter\methods then the method name is

where jii are your initials. folder. pfh_IM-QTOF_PosTuneMethod.m.

¢ Type the name of the method as
iii_IM-QTOF_PosTuneMethod
.m, where jii are your initials.
d Click Save.

6 Set up a worklist that acquires a a Click the Worklist window.

tune calibrant data file and your b Add two samples with the following

sample file. information.

i Workdist x
Divdd » B -
¥ Sample Name Sample Position Method Data File Sample Type Level Name Inj Vol (ul)
1 ¥ | Tune Mix \NDInJ_e:tmn |p1h_\M-QTOF_PUsTuneMetHpfh_TuneMlx_Elm if |Samp|e \ \As Method
2 | v [Sampld] |P1-A1 |pth_SulfaDrug_CCS.m |pth_SulfaDrug_CCS d |Sample [ |As Methad
‘l ‘ Worklist 2

Figure 44  Worklist window with a tune sample and a sample
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b Set up acquisition method for collision cross section calculation

Task 2. Set up an LC method to calculate CCS using SingleField method

Steps Detailed Instructions

Comments

7 Start the worklist. + Click the Run button, p . in the
Worklist toolbar or the Run Worklist

button, , in the main toolbar.

8 Examine the data file in the IM-MS a Open the jii_TuneMix_001.d data file
Browser program. that you just acquired, where iii are
your initials.

b Click View > CCS Calibration
(Single-Field).

¢ Select Agilent ESI Tune Mix (pos) as
the Reference set.

d Click Find Drift Times.

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

f Click Save to Multiple Files and select
iii_SulfaDrug_CCS.m.

g In IM-MS Browser, open
iii_SulfaDrug_CCS.m.

h Go to Method > Find Features (IMFE)
to get CCS values for Sulfa Drugs.

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

You do not have to save the
worklist in order to start it.

If you have clicked the Lock icon in
the toolbar, you cannot modify the
method or the worklist while the
worklist is running. Also, you
cannot overwrite these data files in
the Data Acquisition program.

The button, , in the main
toolbar indicates that locked mode
is on.

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

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.
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