Q-TOF User's Booklet

Enter your username and password to login. After you login, the data acquisition program will
automatically start.

" app_ui : LogOn
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|

Password
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This data acquisition window will come up after the program has loaded:
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Depending upon your application, please go to the appropriate page in this booklet.

For intact proteins, please go to page 3.

For peptides, please go to page 16.

For small molecules, please go to page



Intact Proteins

1) Go to the File menu, and click on Open Method.....
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2) Choose the method called “Student Intact Proteins”.

Open Method
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3) Install the Poroshell 300SB-C8 column. Note that the flow direction is left to right.
The left side is the high pressure side, and requires a nut and ferrule. The low pressure side on
the right only requires a one-piece PEEK fitting.

DI LU TR T -—

£0008-91€ |5

Poroshell 300SB-C8
PN 661750-906
SNUSACGO01365 9
10x75mm S5pm

" Technologies 1290 Infinity




4) Set the initial solvent flow to 95% acetonitrile with 0.1% formic acid, and 5% water with 0.1%
formic acid, at a flow rate of 0.5 ml/min, using the “1290-Bin Pump” tab on the method editor.
Click on the “Apply” button.
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il= Inztrurment Status

Parameter Yalue Feady
IF: Mot Beady Test Long
IF: Rough Vac 2. 20E+00 T arr Last Fun [min)
IF: Quad¥ac 2.88E-05 Tamn
IF: TOF W ac 1.92E-07 Torr
IF: Gaz Temp 325 °C
1F: Diving Gas 5.0 1min .
IF: Hebulizer 30 pzig
IF: LC Skeam Yalve Washe On
IF: Ref. Mazz lons Found Some long Found

Standby
“rofile | kS |+ M1 FProfile at 1128.70 min.
anok Area; 1854164 Q22 0148
mfz: 922.0148
FrAHR: 1.0530
U Haight: 389984
; Hesolution: 24245
Popok T|me: 540082416
100k
371.3175  poo 0167
|:| Al L P 1 1 A .
| S00 1000 1500 2000 2500 3000
* v iz (Camu)
Click on Apply after making any changes =» Apply
Rezet




5) Put the instrument into “On” mode.

Actuals

[nstrument Status
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6) Turn on the Reference Mass ions, using the Q-TOF and Ref Mass tabs.
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7) After the column has conditioned for 5 minutes, change the gradient to 95% water with 0.1%
formic acid, and 5% acetonitrile with 0.1% formic acid.

8) Sample Preparation:
The protein sample should be desalted, and dissolved in water with 0.1% formic acid. The
concentration should be at least 0.1 mg/ml. The minimum volume would be 10 ul if using a
conical bottom insert in the vial.

Important! The sample must be filtered to remove any particulate matter.

Typical 0.2 ml vial insert.

{—

9) Place the sample in the Autosampler compartment, and note its position. It’s position is
designated by the plate number, followed by a dash, and then the well letter and number. For
example, P1-D1 would be plate 1, row D and column 1.

Tray Configuration
1 2 3 4 5 & 7 EE] a

D € P1-D1

Pl




Click on the “Sample” tab in the method area near the bottom of the page, to set up the data
acquisition.

The required parameters to set are the sample position in the autosampler tray, a data file name,
comment, and injection volume.

Sample | Propeties | 1290-4LS | 1290-BinPump | 1290-Column | 1290Colmn2 | 1290-DAD | MSQ-TOF |

Sample Run
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Part of method ta run: | J
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10) Click on the Start Run icon.
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Data Workup After the Run Has Completed
1) Launch Agilent Qualitative Analysis Program.

2) After the program comes up, go to the Tools menu, and Configure Workflow for “Bioconfirm”.
Click OK and click on “No” to saving method changes.

3) On the left hand side, expand the “General” heading, and click on “Extraction Data Format”.
For Chromatogram data format, click on “Centroid when available”, and for Mass spectral data
format, click on “Profile, when available”

-l General

Analyziz Report
Compound Repart
Common Reporting O phionz

File Open Actions

Extraction Data Format F- 3
: =7 Method E ditor: Extraction D ata Format x
AT AL (B Method Ttems = | (= |35

Chromatogram data format

(*) Centroid when available, otherwize Profile A

() Profile when availabje—sbasias Contenid —

B Thiz walue haz changed. The onginal walue wasz ‘P
() Centraid orly

) Profile only

b azz zpectral data format

() Centroid when available, othensize Profile
(*) Profile when available, othensise Centroid
() Centroid only

() Profile anly
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4) Next, open your data file, using File and Open.

5) On the HPLC chromatogram, left-click and drag across an area of background baseline with no
peaks, in order to highlight that area. Then right-click the mouse to obtain a menu, and left-
click “Extract MS Spectrum to Background”. You should see a background spectrum in the
MS Spectrum window, showing mostly m/z 922, which is a reference ion used for mass
correction.

b Agilent MassHunter Qualitative Analysis - BioConfirmIntactProtein-Default.m

! Fle Edt Wiew Find Identify Chromatograms Spectra Method Sequence  Actions  Tools Help

ER N N=re 1 MBI |ﬂ-lﬁﬁ|ﬂlwﬁl&l&ﬂ@l‘ﬂ"mQQ&\%\ﬁ'& a8
@MelhudExplulel BioConfirmintactProtenDefauk m AChmmaloglamResuIts x
= Spectrum “5103\@@%“&”&\904 v e A S| 9% % % || vinates v
[EvrectiMg) = —
Evtact M3 MS) Background area of chromatogram is high- i
Extract [LIW]

lighted in gray.

Deconvolute [MS]: Maximum Entropy

Deconvolute: Resolved |sotope

= General .
0.54
Analysis Report 4
[ d Rieport
ompound Fepor sl
C Reporting Opti
ommon Aeporting Options 0z
File Open Actions
014
Etraction D ata Farmat A
v ol _
: [ MethodEditor: Extract [M5) x o5 1 15 2 75 3 35 i 45 5 &5 b6 E5 7 75 & @5 3 45 10 105 11 115 12 175
: Counts [%] vs. Acquisition Time [min]
i | 9 =4 | (#)~| Mathod Items ~ | (= 3 5
2 Lﬁ \) & Iﬁ 5_|]_|_M5 Spectrum Resuks x
Peak Location Peak Filters Charge State = EEEa
Manual Extraction Peak Spectrum Extraction (M5) v et | Q Qaﬁl T{ |A‘ 00! = || % '6% ‘ﬁ’ | =
Marual spectrum backaround #104 |+ Scan (2095-5.422 min, 404 scans] cybo_check_11-4-10.d
164 3220098
5 Current background spectium v
1.4
1.24
1 Background mass spectrum
0.8
064
0.4
024
3625004  E220279 8259660
sho so s0 000 120 1400 1E00 1900 2000 20 200 00 00 3000 200
< » Counts vz, Mazs+to-Charge [m/z]
[Z" Method Editor. Extract (MS) |Dﬁ Data Mavigatar | 1 Spectum Preview 3]l M5 Spectrum Results |_,] Deconvolution Results |
@Cumpuund List X
No data to display.

~11 ~



6) On the HPLC chromatogram, left-click and drag across the protein peak of interest to highlight

it. Then right-click the mouse to obtain a menu, and left-click “Extract MS Spectrum”. In the
MS Spectrum window, you should see the mass spectrum of the protein, showing a series of
multiply-charged ions.

rotein-Default.m g@l
guence  Actions  Tools  Help
AN K TR EL S | N e [l T N e = Yl e
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7) The mass spectrum needs to be copied from the Spectrum Preview window to the Spectrum

Results window, in order to process and deconvolute it. To do this, right-click on the spectrum
to obtain a menu, and left-click on “Copy to User Spectra”.
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8) Left-click and drag across the spectrum to highlight the series of multiply-charged ions.

_|J_|_ M5 Spectrum Resuks

Ei“¢'&%ﬁ"@'ﬁ|ﬁ(}1 "||%ﬂg?°?|‘_=j

%103

1
0.9
0.8+
0.7+
0.6
0.5
0.4
0.3
0.24
0.1+

+ Scan [B.504-6. 663 min, 21 scans) cyto_check_11-4-10.d Subtract

4427448

n-

400

g17.184

E00

BE3. 7757
13741263

12368518 highlighted.

Series of multiply charged ions have been

1545.8524

1766.5665
L il 2060.8544

2472.7330

800 1000 1200 1400 1800 1800 2000 2200

Counts vz Mazs-to-Charge [miz]

2400 2600 2800

2000

2200

w
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9) On the left hand side, under the Spectrum heading, click on Deconvolute MS:

Maximum Entropy. Enter a reasonable mass range. (The wider you make the mass range, the
longer it takes to complete the calculations). Click on the Green arrow to start the process.
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10) After the calculation is complete, click on the Deconvolution Results tab to view the

spectrum.
_,| Deconvolution Resuks x
et lQRBY[EHADE 3
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You can zoom in on a particular region, by left-clicking and dragging.
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Spectra can be copied and pasted into a Word or Powerpoint document.

If you need to zoom out to the full spectrum, click on the diagonal arrow on the spectrum
toolbar.

: _,| Deconvolution Resukts x

I

.ol € Diagonal arrow is used for zooming out. | 7oom wiarmoz)

1235361

14
0.5
o 840336 9021.27 9541.29 1051__5.50 1111964 11726.08 __J 13176.08 1359694
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How to Shut Down When You Are Finished

1) Put the Instrument in Standby, by clicking on the Standby button.

Actuals Inztrument Status
A Parameter VYalue Standby
L-TOF: Mot Ready Test Long
U-TOF: Rough Yac 2. 228 +00 T Last Run [min]
L-TOF: Quad Vac 2.83E-05 Tan
O-TOF: TOF Yac 200E-07 Ton
G-TOF: Gaz Temp 300 °C 1 3
L-TOF: Diing ag 3.0 Irrin !
U-TOF: Mebulizer 15 psig
U-TOF: LE Stream Valve Waste O
[J-TOF: Ref. Mass lons Found | click on the Standby button to put the
instrument in Standby mode =» Standby
w

2) Exit from the Data Acquisition program. Exiting from the Data Acquisition program is what
logs you off, so that no more time is billed to your account.

3) Remove the Poroshell HPLC column.

4) Install a union in place of the column, to prevent solvent from leaking out of the tubing.
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Peptides

1) Go to the File menu, and click on Open Method....

== Agilent MassHunter Workstation Data Acquis
Edit  ‘Wiew Tools ‘Worklist Run Help
(=] k | - | | anmnak |Hefe
Save b Warklist kel w
Save As, ., k
Print... + 1 290-Colum
Recent Methods P
-- ml/min
Recent Warklists »
- &
Exit .I|:|:|:|:|:|:|:|:|:||
1T =T I

2) Choose the method called “Student Peptides™.

Open Method

pepzin_digest_gradient.m
pepzin_digest_zubstrateinject.m
peptide_test_for_O=iCat_250mm.m
Petra_protein_ms.m
FPetra_wazh_mz.m

Petrawazh.m

Phil_protein_ms.m
zpy-methanol-wazh. m
spy-tivpzin-digest.m
Student_|ntact Protein.m

Student Peptides.m

Dezcription of selected method:

&= methods

(] 100pg_res_ms.m
[ 100pg_res_mzms.m
[ 5pg_res_ms.m

[ Bpo_res_msms.m
LA APCI ms test.m

[ auto ms ms test.m
3 [ auto ms ms testCE10.m

M arme: Drirectony:
ms ms test.m A 153D L
mi best.m | E3MazzsHunter =
omiCat.m

| £

|53 d [DATA]

Scquizition Part ; Default Method

bk ethod:
Student Pephi

ok

Cancel
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3) Install the ZORBAX 300SB-C18 column. Note that the flow direction is left to right. The left
side is the high pressure side, and requires a nut and ferrule. The low pressure side on the right
only requires a one-piece PEEK fitting.

B LE DR T -

: : : n; Low Pressure Side
High Pressure Side ﬂ ‘

P v

Flow direction is left to right

>

B

Agilent Techinologies 1290 Infinity
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4) Set the initial solvent flow to 95% acetonitrile with 0.1% formic acid, and 5% water with 0.1%
formic acid, at a flow rate of 0.5 ml/min, using the “1290-Bin Pump” tab on the method editor.
Click on the “Apply” button.

Sample | Properties | 1230-ALS | 1290-Bin Pump | 1230-Column | 1290-Colu
Setup l Timetable ] Options ]
Fliow
Flae: 0.5 ;| il
Salvent &
1: & faquecus v | |water with 1% FA
H X
2 ||:Irganin: j |methann:||
Salvent B
1% | Organic | |35 CHICN, D% FA
v [5 =1 o
2 O | Oiganic ~ | |100% Methanal, 0.1% FA
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==X
—Ll Wwoarklist: | ﬂ

il= Inztrurment Status

Parameter Yalue Feady
IF: Mot Beady Tesxt Long
IF: Rough Wac 2. 20E+00 Tarr Last Fun [min)
IF: Quad“ac 2.88E-05 Ton
IF: TOF Vac 1.92E-07F Torr
IF: Gaz Temp 325 °C
IF: Dirving Gas 5.0 I/min .
IF: Nebulizer 30 psig
IF: LC Stream Yalve W aste O
IF: Ref. Mazz lons Found Some lons Found

S tandby
rofile | kS |+ MST Profile at 1128.70 min.
anok Area; 1854164 Q220148
mdz: 922 0148
FpAHR 0035580
S0 Haight: 389984
; Hesolution: 24245
Popok T|me: 540082416
100k
371.3176  p2o0167
|:| Ml L PR 1 1 —_ ...
| SO0 1000 1500 2000 2500 3000
* v Mz [armul
Click on Apply after making any changes = Apply
Reszet
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5) Put the instrument into “On” mode.

Actuals [hiztrurnent Status

- Parameter Yalue Standby

L-TOF: Mot Ready Text Long

L-TOF: RoughVac 2. 22E+00 Tar Last Furn [min]

L-TOF: Quad Yac 2.89E-05 Torr

C-TOF: TOF Vac 2 00E-07F Tarr

[-TOF: Gaz Temp 300 °C 1 3

L-TOF: Dwing Gas 3.0 1¢min ’

[-TOF: Mebulizer .

O-TOF: LC Sheam Yalve Click on the On button |:> on

L-TOF: Ref. Mazs long Found

Standby

W

6) Turn on the Reference Mass ions, using the Q-TOF and Ref Mass tabs.

nn | 1290Column2 | 1290D40 | MS Q-TOF |

Genersl l Source l Acouistion  Ref Mass lChru:nmatu:ugram l

Reference Maszz Correction

Re
v Enable
v Usebotle s  [D8BEERER T | < click on the Apply Now button to
i turn the reference masses on.
Ref Mebulizer |5

Auta Recalibration Parameters

Average |3 SCans

Reference Mazs

Detection Window 100 PR

Firirnrn Height |-| 000 courks
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7) After the column has conditioned for 5 minutes, change the gradient to 95% water with 0.1%
formic acid, and 5% acetonitrile with 0.1% formic acid.

8) Sample Preparation:
The protein sample should be desalted, and dissolved in water with 0.1% formic acid. The
concentration should be at least 0.1 mg/ml. The minimum volume would be 10 ul if using a
conical bottom insert in the vial.

Important! The sample must be filtered to remove any particulate matter.

Typical 0.2 ml vial insert.

{—

9) Place the sample in the Autosampler compartment, and note its position. It’s position is
designated by the plate number, followed by a dash, and then the well letter and number. For
example, P1-D1 would be plate 1, row D and column 1.

Tray Configuration
1 2 3 4 5 & 7 EE] a

D € P1-D1

Pl
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Click on the “Sample” tab in the method area near the bottom of the page, to set up the data
acquisition.

The required parameters to set are the sample position in the autosampler tray, a data file name,
comment, and injection volume.

Sample | Propeties | 1290-4LS | 1290-BinPump | 1290-Column | 1290Colmn2 | 1290-DAD | MSQ-TOF |

Sample Run

Marne: |E_l,ltochrume-E Positian: |F"| - Aun Type: |5t‘5'”d‘5"EI Start ﬂ
Part of method ta run: | J

Cusztam]: | Cuztamz: | Dperator Mame: |

Dt File Wait Time far Ready: |-| 0 [rrin)

[ Autodincrement |njection YWaolume: |5 [ul)

Mame: |CytaC.d
Comment
Bath: |D:'\M azsHunterdata\USERSWim Wiew D ata | |E_l,ltuu:hn:ume C  ESl+

10) Click on the Start Run icon.

|Default j E b ethad:
R M Yseirn> B [ & §S0r®

1290-Column 2 ||| £ 11290-DAD

B[ zeecc |[B] 2800m B

2243°C

~ 22 ~



Peptide Data Workup After the Run Has Completed
1) Launch Agilent Qualitative Analysis Program.

2) After the program comes up, go to the Tools menu, and Configure Workflow for “General”.
Click OK and click on “No” to saving method changes.

3) On the left hand side, expand the “Spectrum” heading by clicking on the “+” sign in front of it.
Then click on “Extract(MS)”. The method editor will come up, and you will need to change the
drop down menu choice from “None” to “Current background spectrum”. This will set up
automatic background subtraction.

- 052
: |§: M ethod E xplorer: Defaukm x .5
.42-
+ Ch k
romatogram 046
=l Spectrum 0.44+
0.42-
Eutract [M5] r-% 0.4
Extract [M5/M5] 0.38-
.36
Extract [LIV] .34
Deconvolute [M5]: M asimum Entropy 0.324
0.3
Deconvolute: Resolved |zotope 0.78-
: 27 Method E ditor: E xtract [MS) »
S e - | (b + | Method tems < | 5 34
Feak. Location Peal. Filters Charge State
& Manual Extraction Peak Spectum Extraction [MS)
M anual spectrum background

b5 Current backgraund spectium v | A | € change from “None”
to “Current background
spectrum”
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4) Next, open your data file, using File and Open.

5) On the HPLC chromatogram, left-click and drag across an area of background baseline with no
peaks, in order to highlight that area. Then right-click the mouse to obtain a menu, and left-
click “Extract MS Spectrum to Background”. You should see a background spectrum in the
MS Spectrum window, showing mostly m/z 121 and m/z 922, which are reference mass ions
used for mass correction.

= =]
ethod Seguence  Actions  Tools Help
|[EE (AR L™ ke B B e B O D | el 8 B 5 88
E_&Chmmatoglam Results
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14
y 1

L S P % e |

Minutes =]
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ned

Blank baseline area
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chromatogram is N B PP e S S S
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Counts [3%] ws. Acguizition Time [min]

11 MS Spectium Resuls b 4

e ot QB CIEa0c - m]P]% % B

w103 |+ Scan [1.058-3.542 min, 350 scans] peprie_12-1-10_rd.d
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244

324

34
Background mass spectrum, showing the
284 121.0809

- reference ions m/z 121 and m/z 922.
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2.2+
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6) On the HPLC chromatogram, left-click and drag across a peptide peak of interest to highlight
it. Then right-click the mouse to obtain a menu, and left-click “Extract MS Spectrum”. In the
MS Spectrum window, you should see the mass spectrum of the peptide. The background
spectrum is automatically subtracted from this spectrum, so there should be little or no presence
of m/z 121 and m/z 922.
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7) To deconvolute the spectrum, first check the parameters in the deconvolution method. To do
this, under the “Spectrum” heading on the left-hand side, click on “Deconvolute: Resolved
Isotope™. A dialog box will come up. Under the “Charge State” tab, make sure that the Isotope
Model is set to “Peptides”, and the charge state maximum is set to 5. Click on the green arrow
to do the deconvolution.

EE: Method E xplorer: Defaut m x 0.5+
0.4
+ Chromatogram B 0.3
- Spect e
pectrum 014
i MWMW
E stract [MS) A u
Eutract [MS/M5] &5 1 g
Estract [IIW :
wlract (L) E_|J_|_H5 Spectrum Besuls
Decorvaolute [M5]): B asimurm E ntropy =
ER B
| Deconvolute: Resolved lsotope ﬂ| : I 1 QE
. 1
: M ethod E ditor: Deconvolute: Resolved [zotope x
Py @ e | () v Method Items + | (2 3§
After the parameters lon Species | & Charge State
have been set, click on
the green arrow to do
. 0.0025 mdz. plus L ppm
the deconvolution.
lsotope model Peptides w € Isotope model should be set to
“Peptides”
Charge state :
Limit assigned charge states to a maximum of: 5|4 | € charge state maximum should be set to 5.

Treat ionz with unazsigned charge as singly-charged
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After the deconvolution has been done, you will see the deconvoluted spectrum in the
Deconvolution Results window. This spectrum will show the monoisotopic mass of the peptide
without additional protons or charges.
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Note:

Once your parameters have been set, from then on you can obtain a deconvoluted

spectrum simply by right-clicking the mass spectrum to get a menu, and then left-click on
“Deconvolute (Resolved Isotope)”.

8) Other peptide peaks can be worked up in the same way. Here are some useful things to know

about

peptide spectra:

If an ion is singly-charged, then the spacing between adjacent isotope peaks will be one Dalton.

x10 3 |+ Scan (6.322-6.430 min, 14 scans) pepmix_12-1-10_r4.d Subtract
1347.7336

8.5
8 This is a singly-charged
7.54
oy 1348.7366 [M+H]+ ion. Ithasa
- spacing of one Dalton
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o
454
al
3.59
N
25
2,
1.5
.
0.54
O, - 1 | 1

between isotope peaks.
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1344 13445 1345 13455 1346 13465 1347 13475 1348 13485 1349 13495 1350 1350.5 1351 1351.5 1352 13525 1353 1353.5 1354

Counts vs. Mass-to-Charge (m/z)
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If an ion is doubly-charged, then the spacing between adjacent isotope peaks will be 0.5 Dalton.

%103 |+ Scan [B.322-6.430 min. 14 scans] pepmix_12-1-10_1d.d  Subtract
1.74 6743716
1.6+
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1.1
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If an ion is triply-charged, then the spacing between adjacent isotope peaks will be 0.33 Dalton.

%107 |+ Scan [B.322-6.430 min, 14 scans) peprmiv_12-1-10_rd.d  Subtract

24 4439176
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1.6 TEoETT This is a triply-charged [M+3H]+++ ion.
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4505852

0.3 450.9187
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44BF 4488 439 4402 4454 4456 4488 450 4502 4504 4506 4508 451 4512 4514 4516 4518 452 4522 4524 452F 4528
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You can calculate the theoretical monoisotopic masses of the various ions by clicking on the
“Tools” menu, and clicking on “Show Mass Calculator”. Type in the molecular formula of the
neutral molecule in the “Base Formula(M) field. Select “Positive ions” and click on the “+H”
option. Set the number of charges. If you wish, you can type in the observed value in the
“Comparison m/z” field, and it will calculate the difference between the observed and
theoretical values. Click on the green arrow to do the calculation.

i Mass Calculator x
110}
Base formula (M) A Species Calc m/z tona mdz Dviff [ppm) Defect

CEINIBNIB 0135 - q (M+2H}+2 | E74.3713 6743713 037 0.3713

Species to calculate
(*) Positive ions () Negative ions

W Newtral

[ Radical
+H

[]+Ma
[+
[] +NH4

[

Murmber of charges: 2

tasz comparizon
Comparison m/z: E74.3716
< >

i
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How to Shut Down When You Are Finished

5) Put the Instrument in Standby, by clicking on the Standby button.

Actuals Inztrument Status
A Parameter VYalue Standby
L-TOF: Mot Ready Test Long
U-TOF: Rough Yac 2. 228 +00 T Last Run [min]
L-TOF: Quad Vac 2.83E-05 Tan
O-TOF: TOF Yac 200E-07 Ton
G-TOF: Gaz Temp 300 °C 1 3
L-TOF: Diing ag 3.0 Irrin !
U-TOF: Mebulizer 15 psig
U-TOF: LE Stream Valve Waste O
[J-TOF: Ref. Mass lons Found | click on the Standby button to put the
instrument in Standby mode =» Standby
w

6) Exit from the Data Acquisition program. Exiting from the Data Acquisition program is what
logs you off, so that no more time is billed to your account.

7) Remove the ZORBAX 300SB-C18 HPLC column.

8) Install a union in place of the column, to prevent solvent from leaking out of the tubing.
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