MSto 13C

Overview

Measurement data from the MS analysis of labebixgeriments is used in the modelling of metabolic
flux networks. Several steps are required to p@tis data from chromatogram to flux optimization.
In order to facilitate high throughput labellingpeximents the majority of processing steps have bee
automated, providing a flow from performing the m@@ments through to a form usable by a variety
of 13C metabolic flux analysis software.
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Sep I: Create A New MassLynx Project

To keep your data organizédassLynxdata is organized in a project folderPRO). This folder
contains all of the necessary data and configurdties to process a given set of MS measurement
data. It is for this reason that the first stefpisreate a project and not to acquire/converttta. By
creating a newassLynxproject we create the place where the data ie &tdred.

You may be wondering why not put all data into pngject, or how to decide which data should be
grouped together into one project. The key featnrdetermining which data should be grouped
together into a single project is based on how #reyto be processed. The key variable in thises t
retention time in the column used to generate the data. All geteeasurement data with the same
retention time may be grouped together in the ganmject. Other variables such as replicates or amin
acid groups may be naturally organised witkliassLynx

By defaultMassLynxwill store these project folders in tMassLynxprogram folder. Instead | would
suggest creating a folder specifically for thesggmts on your desktop.

Throughout this set of instructions alassLynxproject data is stored in the folder
“GCMS Projects " on the desktop.
1. Start theMassLynxprogram:
To start the program you can double click on thektlg icon MassLynx v4.1 ),

or go to the program link through tiéindows Start menwn this system it is:
Start > Programs > MassLynx > MassLynx v4.1

2. Start theMassLynxproject wizard:
To create a new project use the project wizardeutiteMassLynxXile menu,
File > Project Wizard ...

Before starting the wizard a warning message B S ]

popu p to make sure you want Close the eX|S1 “—? ) \é\l‘ohnet?nﬂ;?nging ko a new Froject some services are automatically closed down,
project:

* Click theYes button.
Next the “Create Project” wizard will appear:

« In the field next to Project namétype a Xl

name for this project. This name will be R
used to create the project folder. Desciin |

» The ‘Descriptiori field allows you to conion [Fm —
enter a more meaningful description for
this set of experiments.

» Finally the ‘Locatiori field allows you to
specify where the project will be stored. o 1 = |

fes Mo |

Cancel |

Next to the Locatior’ field is the Br owse button. Clicking this button opens &rowse for
Folder’ dialog box. In most cases it is easier to sefleetlocation in this way, rather than typing
the full path directly into thel‘ocatiori field.
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3. Fill'in the wizard: |
For this example my project name is Hartl, located . .. fon

C \Documents and SettlngS\ user \ Description Ilnstructional example uze of QuanLyn:
DeSktOp\GCMS PI‘OjeCtS Laocation IE:'\D ocuments and Settingsihposk

» Enter a project name.

» Enter a project description.

 Click the Br owse button, navigate to the
desired folder to select the project cPart ] New Eancel
location.

Click theNext button to continue.

The second part of creating a new project allowstgaselect how you want to create it. The three
options allow you to either create a completely grnppoject Create new projegtor to create one
using some existing configuration files. In thedatcase we can select to get these files from the
current project (if there is a current one) or from amysting project.

* In this example we started with no current
project, but it is useful to copy existing
methods for processing the data, and
editing it, rather than creating a new one.

* You may always delete any of these files if
not wanted.

4. Select the option to create from an existingpiee:

Click theBr owse button and navigate to the desired project. Tkasrgle is based on an existing
set of measurement data frénga.PRO , so it is useful to use this project as the tetepla

C:\MassLynx\Inga.PRO >
* There is the option to copy the Sample € Create new project
Lists as well as other configuration files, " Create using curent project as template

[ Copy sample listz

typically this is not wanted, so deselect the
option to “Copy sample lists” - if selected.

Click theFi ni sh button to create the new Project.

%' Create using existing project as template

Esisting project | C:\MassLynxinga. PRO Browse I

< Back | Finish | Cancel |

As just mentioned, when you import configuratidedifrom an existing project some information
is no longer valid. Since we did not copy the saits, the one that was previously used by
Inga.PRO cannot be opened causing the following message:

x
@ The sample list file: Ci\Documents and SettingsihposkariDeskboplGCMS ProjectsiHark 1, PROYSampleDBKIA_12-06-08,spl is invalid

Click theCOK button to continue.

5. Minimize or exitMassLynx
We are finished with MassLynx for the time being Will come back to it later.
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TheMassLynx Project
Before continuing to the next step, here is anwaeer of the files and folders inMassLynxproject.

Opening up the GCMS Project folder on my desktop reveals one projedyartl.PRO :

=1o1x|
File Edit ‘iew Favorites Tools  Help | ;','
J Back - J - ? |/._-\: Search Folders =y (B x n | E-
Address I_} CiiDocuments and SettingsihposkarDeskioplECMS Projects j Go
_J
|1 ohjects |D bytes | J My Computer v
If we look in this folder we see an additional &iders and one file:
ACQUDB - Acquisition settings files.
CurveDB - Calibration curves (file extensiorCDB).
Data - Measurement data files (file extensioRAW.
MethDB - Methods for processing data (file extensidvDB).
PeakDB - Peak lists.
SampleDB - Sample Lists of data files (file extensioSPL).
Project.ini - Project initialization settings file.
TheMassLynxproject may be saved anywhe =l0ix
on the computer. However all of the associg | ™ = "o fewete Tkt !
files for a project must be located in the Qo - © - (F| Pseorn [yrokes | [p 3 X 9 | [T

appropriate folder relative to the project fold

When a new project is created from an exist
template the following files are automatica
copied into the new project:

* the acquisition setting files,
* the calibration curves,

Address I_} :\Documents and SettingshhposkariDesktop!GCMS Projects\Hark 1, PRO

B o o N

ACQUDE

EDE

CurveDB Data IMethDE PeakDEB SampleDE

|? objects 2,62 KB | J My Computer v

» the methods for processing samples, and

* the initialization file.

Now that we have created a new project, the nextistto get the data for the project and store it

theData folder of this project.
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Sep I1: Convert Measurement Data to Generic Format (CDF)

These instructions cover MS measurement data astdnom the following three sources, Agilent,
Thermo and Waters, or previously obtained dataedtor theANDI/netCDF format.

1. Copy the MS data files to the Desktop:
If the data is on some sort of portable mediat $tarcoping the MS data files to a folder on your
desktop.

For measurement data already in Waters MassLymidrcopy the data into tiizata folder of
your project continue with “Create a MassLynx Saarigkt” on page 10.

Otherwise you need to first convert data from maive file format to an intermediate generic
format for MS data, thANDI/netCDF Mass Spectrometry Data | nterchange format orCDF.

* For measurement data from Thermo continue whesayts: “For Thermo” on page 5.
» For measurement data from Agilent continue whiesays: “For Agilent” on page 7.
» For measurement data already in the CDF formatiraos where it says “Convert Generic

CDF File to MassLynx” on page 9

Once in this format Waters provides a progrBataBridge to covert this data into thdassLynx
format.

For Thermo
For this example the Thermo data files are in theeir: DKA FEB 09 .
2. Create a folder on the desktop to receive tne@ded files.
Right click on the Desktop. From the popup mened®ewandFolder
* Name the foldeThermo Out .

3. Start theXcalibur program by double clicking on the desktop il or go to the program link

through theWindows Start menwn this system it is:
Start > Programs > Xcalibur > Xcalibur

4. To export the MS data use the File ConvertedeutheToolsfile menu,

Tools > File Converter

To open thd-ile Converterwindow:

Source data type: calibur Files (%.1aw) j Folder: IE\Kca\lbur\Dala j Browse ...

File Mame [ Type [ Size [ Date |

5. Select the data types:

* In the upperConversion sourge
box theSource Data Typshould
already be set tcalibur
FI|eS (*.I’aW) . |f not Select Selet Al | | BlearSielesion | |

i~ Conversion destination

that Destination data type: | ICIS Files [~dat] | Folder  [CrvdcalburiData | Browse ...

* In the lower Conversion Rl
destination box theDestination
Data Typeshould be set t&ANDI
files (*.cdf) . If not select | ol

that Remove.Jobls]

Caryver t I Cloze Help
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6. In the upper box click on th& owse
button next to Folder, and select the pat

C:\Documentand Settings\
user\Desktop\DKA FEB 09

- Conversion sourc:

Kealibur Files [“raw] | Folder

Source data type: C:5Documents and S ettingshhp \DesktopiDKA FEB 03 Browss ..
File: Mame: [ Type | Size [ Date [
T022003aascanstd RAW Kealbur Raw File 42467 kb 2/20/20091:01 PM
TO22009azsimstd. R wcalibur Faw Fils 2869 kb 272042009 2:04 PM
TO22003protease. Raky Kealbur Raw File 2863 kb 2/20/2009 251 PM
TOZ2003s alts. R Healbur Raw File 2069 kb 2/20/2009 338 PM

Select All Clear Selestion AiddlJobls]

7. In the lower box click on ther owse

i~ Conversion d

Destination data type: | ANDI Files [*.cdf] | Folder,

C:4Documents and 5 ettings\hposkarsDesktophT hermo Out

Browse ..

button next to Folder, and select the pat

C:\Document and Settings\

user \Desktop\Thermo  Out

Jobs | Status|

=l

4]

ol

Remave Jobis) |

8. In the upper box click on ti&gel ect
Al'l button, to select all of the
measurement files for conversion.

- Conversion sourc:

[%caliow Files (raw) x| Folder

Source data type:

IC:\Dot:uments and Settings\hposkariDeskiophDKA FEB 09

=l Browse ..
[

[ Type | Size [ Date
eallbur aw File 42457 kb 2/20/20031:011 PM
calibur Raw File 2669 kb 2/20/2009 204 PM
callbur Raw File 2863 kb 2/20/2003 2551 PM
Kealibur Raw File 2660 kb 2/20/2009 338 PM

9. In the upper box click on thadd

Sekctdll | Clear Selection Add Jobis)
- Corversion destination
Destination datatyp:  [ANDIFiles (ool =] Folder [ CDocuments and Settings\hposkarDesktopT herma Out | Browse.

Job(s) button to add the selectec
measurement files to the lower box fo
conversion.

Jobs | Status|

C:ADacuments and SettingsihposkarD esktoptDEA FER 0 T022003asscanstd RAW > C:\Documents snd SettingsshposkarDesktophTherma Out -
C:ADaocuments and SettingsihposkaniD esktopiDRA FEB 0 T022009aasimstd Adw’ > CADocuments and Settings\hposkariDesktophThermo Outl
C:ADocuments and SettingshhposkarD esktoptDEA FEB 09 T022009protease. RAMW > CADocuments and Settingshhposkar\DesktophThermo Outh1
C:ADocuments and SettingshhposkarD esktoptDEA FEB 09AT022003zalts RAW > C:ADocuments and SettingshhposkarDesktophThermo OuthT02Z2

ol

4

Hemove Jobis]

10. Click theConver t button to export these files.

11. ExitXcalibur.
If you look in the export folder you wi

 To finish converting the data continue with: “CentvGeneric CDF File to MassLynx” on page 9.

Il see thedich dataset now has th€DF extension.
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For Agilent
For this example the Agilent data files are infiblder: 120608AAfullabrun2

2. Start theData Analysigprogram by double clicking on the desktop iGl&ss8 or go to the program
link through theWindows Start menwn this system it is:

Start > Programs > MSD ChemStation > Data Analysis
3. To export the MS data use the Export Data to fanat, under th®ata Analysidile menu,

File > Export Data to AIA format ...
To open the Select Export Destinatirialog box, asking where to save the exporteskfil

« Select Create New Directory

' Create New Directory

° C“Ck O( € Use Esisting Directany [<.414)
QK I Cancel |
4. This opens theSelect New Output Directory for Expovtindow:
+ Select the Desktop folder, Leokir | (8 Desktop
. -J_]My Documents
* Leave the default file name \i Hy Computer
My Metwork, Places
(A'AEXPRTA'A ), and iﬂl;ﬂsusnnfulllabrunZ
;_"jGCMS Projects

Systems Biology Workbench

« click theQpen button.

Desktop

Iy Diocuments
ot
by Computer
‘i File name: j Open I
AT | Files of tupe: | Custom .41 Rd| Cancel |
flaces [~ DOpen as read-only
4
x|

Select Files for AIA Export

5. This opens theSelect Files for AIA ..
Export’ which allows you to select the [Fomn ] ool | o |
Agilent data files that you want to expot

Available Data Files Files Selected far Processing

File [ Sample Name I File [ Sample Name
evaldemo.d demoscan sample
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|
6. Firstyou need to change the pathto @ @ @ e
folder containing your data. Click th | e |
Change Pat h button, and select thi
path ' Available Data Filas Files Selected for Processing
C:\Document and Settings\ ;Fgggggg;;g I:{f;%‘ — = B
user Deskiop\ T
120608AAfullabrun2 S enar o
al2060808.0 col2

|
7. On the left hand side (LHS) are th @ st
available data files. To select them e _ [Fom | _comes | ven |
click on the first file in the list, then scro
down to the bottom and hOldlng the Sh PR Files Selected for Processing
key click on the last file. All of the files {2 e et
should now be highlighted:

|
8. To select these files to be exporte @ e
click the arrow button pointing fromth Possss | _cael | b |
available files box to the selected file
box ¢ - >): avalable Dala Fls Files Selected for Processia

CADocuments and Settings\hposkariDeskba...  ler2
CADocuments and Settings\hposkariDeskba..  cwil
CADocuments and SettingsihposkariDeskbo.,  cvi2
C:A\Documents and Settings‘hposkariDeskta . coll
C:\Documents and Settings‘hposkariDeskta . col2
C:ADocuments and Settings\hposkartiDeskto . estl
4

File | Sample Name: | File | Sample Mame -
C:ADocuments and Settings‘hposkarDeskto. . Adstandarts
£ \Documents and Seffingsthposkar\Deskto... Adstondarts
C:ADocuments and Settings‘hposkarDeskto.. el
P

o

9. Click thePr ocess button to export these files.

10. ExitData Analysis
If you look in the export folder you will see thedich dataset now has th€DF extension.
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Sep I11: Convert Generic CDF Fileto MassLynx
Convert the CDF files for use witlassLynx

1. Start theDataBridge program by double clicking on thet_Masm L]
desktop iconDataBridge, ety et
Q C:ADOCUME ~14hposkar\Desktoph |E:\DDEUMENTS AND SETTING
Databridge Filenarme: Filenarne:
|
or go to the program link through tiiéindows Start menon | _sse=.. | Directoy..
this system it is: Close | Convert | Options... | Help |

Start > Programs > MassLynx > DataBridge

2. To setup the conversion we start with the “SeundetCDF” box on the LHS, where we specify which
files are to be converted.

Click the Sel ect. .. button to open theSource file EEETE NN ]
select” window. Eﬁ&;mm i MY
« (RHS) Select the source directory, NER [ et |
AIAEXPRT.AIA on theDesktop . A
* (LHS) Select all files: e i Fleire. |
* click on the first file, =
* scroll to the bottom, and Diives:
« hold the shift key then click on the last file. [= =] _Mewore. |

¢ Click theOX button.

3. In the “Target - MassLynx” box on the RHS nowugethe target directory - i.e. the data directory
the MassLynxproject.

Click theDi rect ory. .. button to open theTarget x]
directory selectwindow. Dieclofes
o Shart. prohdata
» Select the path to the target folder: =y _ Corcel |
[£= DOCUMEMNTS ANI
C:\Documents and Settings\ user\ £ HPOSKAR
[= DESKTOP

(= GCMS PROJEC
[ HARTIPROD x|

Desktop\GCMS Projects\
Hartl.PRO\Data

Dirives:
* Click theOX button. [Ec =] Hewok |

4. With DataBridgeconfigured, you are now ready to convert the data:

e Click theConvert button. ol
—Source - MetCDF——————————— — Target - MazsLyns
Directony: Directony:
. . . . CADOCUME 1 vhposkariDesktoph CADOCUMEMTS AND SETTING
A progress of the conversion of files is displayéthen |~ ™ “* 'F“ename_
done: A12080801 A12080802 A1206080: |A1 2060801 A12080802 4120608
* Click thed ose button. Diectan..
Cloze | Corwert | Options... | Help |
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Sep 1V: Create a MassLynx Sample List

Return to théMassLynxrogram. With the measurement data now availableam setup lists of these
samples to process.

1. The sample list consists of one or more of te@asnrement data sets in this project. We will start
with a new empty sample list.

For a new sample list click on tiNew Sanpl e Li st button .1 or go to the file menu and
select new:

File > New

2. Add the first sample file name:

There is no nice way to add the first sample naméhé¢ list. You may cut (from Windows
Explorer) and paste the name or you may simply iype

 If your samples are sequentially numbered, thénswé can automatically generate a given
number of new sample entries and name them withesg@gl numbering.
* It is not necessary to enter the file extensioRAW, but you may if you like.

In this project there are twenty two sample filegjgentially named frorh120608 01.RAW
throughA120608 22.RAW. To enter these samples into the sample list Bjaeintering the first
file name:

» Double click the empty field in theFile Namé column by sample #1 and type the first name:
A12060801

3. To add the remaining twenty one samples usautuill:
* Right click on the name that you just entered seldctAdd from the context menu.

This opens theSamplesdialog box and allows you to enter the EE= N x|

number of samples you want to add. Numbe of Samples
» Enter the Number of Samplés 21. . _ concel |
* Click the K button.

4. Save the sample list:

To save this sample list click on tBave Sanpl e Li st button & or go to the file menu and
select save:

File > Save
Since it is a new sample list the “Save As” window EX Y 20
opens, by default in the SampleDB folder for your sawein |5 sanpis o & & E
project.

* In the ‘File namé field enter:KIA 12-06-08
 Click theSave button.

Notice: that after saving the sample list, thestiiar File name: K14, 1206-04 save |
now reflects the name of the sample list. Save as ype: [Sample Lists (*SPL) ] cancel |

4
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Sep V: Edit aMassLynx Sample List

The reason for creating and saving sample liste igroup together data sets to be processed
together in a given order. Different sample list® ©e made to simply group together different
subsets of the project data, or to re-organisetter of the samples.

The first sample list is fine for processing altloé samples in the same order they were generated
on the MS. As it turns out these samples repreantduplicate experiments and two single
experiments. We want to specifically process thplidate data sets to generate ten sets of
aggregated measurement data for use with 13C nmietfloa analysis.

To do this we will create a second sample list, im@kimple changes to the first one in order to
facilitate processing by the auto-correction sofewva

* The iIMS2Flux software requires replicates of the same expetin@rbe presented in
sequential order. Sample lists provide the mechaiusre-order, if necessary.

The following samples (identified by their sequanhumber) are duplicates (one standard and
nine experimental):

01&02, 03&04, 05&06, 07&08, 09&10, 12&13, 14&15, 16 &17,18&19, 20&11
To create this sample list we need to move sampkfter sample 20, and remove 21 and 22.

» To delete a sample, right click on the sample nemaimd seledDel et e from the context
menu.
» To edit a name, double click on the file name.

1. Edit the sample list to represent duplicates.
To make this change, change sample 21 to be ldlelate sample 22 and the original sample 11.

2. To save this modified sample go to the file mand select save as:
File > Save As...

» Do not select Save, as that will replace the gxgsgample list, instead of adding to it.

The “Save As” window opens, by default in tw - 21|
SampleDB folder. Saveir | ) Sanrle 2 () -

KIA_12-06-0.5PL

* In the ‘File namé field enter:
Duplicates
* Click theSave button.

File: narne: IDupIicates Save I
Sawe as type: |Sample Lists [*5PL] = Cancel |

4
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Sep VI: Edit the Processing M ethod
Before processing the data we need to create sooh&thspecify how they will be processed.

Setting up the processing method can be one ohtst time consuming aspects of this entire process.
Instead we have two generic methods (one targetiegrated area, and the other peak height) that
encompasses all of the compounds (amino acidsatbagenerally of interest.

When a set of samples is processed the outputeslhwo integration values, area and
response for each datum. By setting the methodvi® the Peak integration for the
response value the method gives both a Peak amdemvalue. Thus the method
options for both setups use the Peak integratiothioresponse value.

By utilizing these two generic methods, all thatregjuired is to set the retention time for each
compounds mass fragment(s). A secondary edit ia¢hel list of compounds, which may be added
to or removed.

This section will concentrate on illustrating theskts, and not to go in depth into the large \groeé
method options. For more detailed information om timethod options please see the Help
documentation.

We will describe two methods for editigguanLynxmethods, the built in method editor afxicel

First the QuanLynx Method Editor:
1. The Waters software incorporate several toolkarsure that the

Fle Yiew FRun  Help

auaniyrx | tool is selected. 202 B30 10 [[2 e

You will see the QuanLynx tool tab as shown on tiight with the
following three options:

e Edit Method
e Process Samples , and
* View Results

Spectrum  Chrom
FieHame |
1 |AT2080801
LR 2 |A12080802
Edit Method 3 |A12060803
4 |a12080804
(412060805
412060608
(412060807
412060808
5 |A12080808
10 |AT2060810
View Results 1 |a12060812
12 |a12060813
13 |A12060814
14 |A12060815
15 |412060815
15 |A12060817

QuanLynx &»

Process Samples

2. To start the method editor click on teéi t Met hod icon:

Edit Method

Quanlynx  Chromalynx  MarkerLynz Tools Instrument

7 |a12060818
T8 |a12080819
19 [412080820
o frEET
i i o
ThIS Opens theQuan LynX Method Edltor " IngaAA110508.mdb - QuanLynx Method Editor ol x|
File FEdit ¥ew Compound Help
. . . O HIES % -0 =
The default view for the methods editor is the| —— = E "SEJF\ '}\ AR | |
. . . . oy ig te =
Datasheet Viewwhich is comprised of two |34 = i
. . 3: Ala234 Compound Name Ala-232
main parts - the compound list on the LHS anquize | e, o S
th d t th R H S 6 ala-z62 Use absolute mass window? ] vEs
7 Ala-263 Chi ik indows {Da) 1.0000
€ compouna properties on the : oty e i
9 Gly-219 Response Type Internal (relative)
N H 10: Gly-246 R L; Height
£ User-defined Properties e et b o
12: Gly-248 Concentration of Standard: Level Fixed
QD . 13: val-260 Concentration of Standard 1.0000
s Compound Properties s e o
16: Val-263 Predicted Retention Ti 7.5030
vt . . . 17: V:I-264 P:::d:zt:d R:I:tri‘v:;e;::tion Time 0,0000
= Cal | b ration P ro p erties 18: val288 Relative Retention Time Reference None
19: Yal-259 Retention Time Window (mins) £ 0.1250
| . . 20: Val-290 Lower Retention Time Tolerance (%) 2.0000
“= Integration Properties R R Ty e 5 1o
23 Yal-293 Locate Peak Selection Nearest
% Targ et n g P ro pe rt. es 24 Yal-302 Update Method Times Using Multiple Samples ] no
| I 25: Val-303 +view Inkernal Standards
26: ¥ak304 [F]view Totals
27 Leu-200 hd
H 4| | »
& Calculation Factors — R
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Changes made to the calibration properizs arajiation propertie® are propagated to all
compounds. The user-defined properfss  simply sarizaall five of the other properties, but adds
no new properties itself.
3. Open the Method:
to open a method click on tigpen Met hod button =& or go to the file menu and select open:
File > Open

The “openrf window opens, by default is in the MethDB folder your project. Select the method
you want to open, and click ti@en button.

4. To change the retention time:
In the “Compound Listbox on the LHS, select the compound you wantdit. e
Select theConmpound Properties s .
On the RHS, under thé>toperty’ column go to the View Retention Time Parametésection.
« Ifthere is a “+” to the left of it, click on th&” to expand the section.
Next to the field Predicted Retention Tienter the retention time in th&&alue’ column.

5. To add a new compound:
Click theAdd New Conpound button: <& , or go to the file menu and select add:
File > Add

This adds a new compound with all of the samerggttas the other compounds. You only need to
edit the compound name, mass and retention timesélcan all be set under the Compound
Properties:

* The name is entered as the value for the “Compdiarde” property.
* The mass is entered as the value for the “Quaatitin Trace” property.
» Follow step 1to set the retention time.

6. To delete a compound:

In the “Compound Listbox on the LHS, select the compound you wantdlet, then click the
Del ete Sel ect ed Compound button: <z , or go to the file menu and select delete

File > Delete

7. To save the method:

To save changes to an existing method click orSthee  Met hod button & or go to the file
menu and select save:

File > Save

To save the modified method as a new method fileogbe file menu and select save as:
File > Save As...
The “Save As” window opens, by default in the MeBhialder.

* |In the ‘File namé field enter the new
name for this method.
* Click theSave button.
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Second Using Excel to Edit the Method

The main reason for using excel to edit the methdidat it is much quicker to perform large numbers
of changes, such as entering a complete set ofti@tetimes for hundreds of compounds.

» The trade-off is that you must be more careful aodk with the file manually.
1. Change the method file extensid/B) to a text file TXT):
Open theMethDB folder for the project: P [=TE

B,
l;'

File Edit View Fawvorites Tools Help

G Back ~ (g - tr / ) Search Folders | .:B Ij} x n | Elv
Change the flle exte nslon Of the method Address I_} ocuments and SettingsihposkariDeskkoplGCMS ProjectsiHart1 .PRO'l,MethDBj a Go

IngaAA120608: 21 B
from ‘mdb’  to ‘txt’. InosAATID. . o -
|Type: Microsoft Office Access Application Date Modified: 2 |452 KE | _g Iy Computer 4

* When you do this a popup appears asking =

|f you are sure th at you Want to do th|s 3 If you change a file name extension, the file may become unusable,
° Cl|ck theYeS button . = Are you sure you want bo change it?
The file should now appear a E ves Ho

Tnga

2. Open the method usirkgkcel
Right click on the re-named method and select:
Open With > Microsoft Office Excel
« If Excel is not listed, then select:
Open With > Choose Program...
to manually choose to open this file with teecelprogram.

I =T |
&) Fle Edit Yiew Insert Formot Took Data  Window Help  Adobe POF Type s questionforheln  « - & X
DEEdRIS A.q.zv@i frial -0 - B ZUIE==EH|$ % 2 B8 ES A B

B2 - A Ala-232
AL B [CIDJ] E ] F T G T A 1] ] K T L T W =
| 1 [VEFNAME (CAS TEXT REP_UNITS USER WAL 1 USER_VAL 2 FLAGS RAWQUAN TRACE CHR_WINABS CHR_WINPPM CHR_WINTYP CH

| 2| EIAIa-ZSZ .I 0.000000000  0.000000000 1532 1.0000 10.0000 1 J

| 3| BAla-233 (0.000000000 0.000000000 1733 1.0000 10.0000 1

| 4 | BAla-234 0.000000000  0.000000000 1731 1.0000 10.0000 1

| 5 | B/Ala260 (0.000000000 0.000000000 1260 1.0000 10.0000 1

| B | B Als-261 0.000000000 0.000000000 17261 1.0000 10.0000 1

| 7 | B Ala-262 0.000000000 0.000000000 1762 1.0000 10.0000 1

| & | B Ala263 (0.000000000 0.000000000 17263 1.0000 10.0000 1

|9 | BGy-218 0.000000000  0.000000000 1718 1.0000 10.0000 1

|10 B Gly-218 (0.000000000 0.000000000 1219 1.0000 10.0000 1

| 11| B Gly-248 0.000000000  0.000000000 1745 1.0000 10.0000 1

| 12| B Gly-247 (0.000000000 0.000000000 1247 1.0000 10.0000 1

| 13| B Gly-248 0.000000000 0.000000000 17248 1.0000 10.0000 1

[ 14| B al-260 0.000000000 0.000000000 1760 1.0000 10.0000 1

| 15| B val2&1 (0.000000000 0.000000000 1261 1.0000 10.0000 1
16| B|val262 0.000000000  0.000000000 1762 1.0000 10.0000 1 -

W 4 ¢ W[\IngaAA120608 IEIR jj_‘

Ready UM Y

3. Freeze the spreadsheet along the compound name:

It is helpful to freeze this column so that as gowll to different columns (and there are many)
you can easily reference the compound you are wgnkith.

 Click on column C, the column after the one yountra freeze (B), or in cell C2.
» Select freeze panes under the windows menu:

Window > Freeze Panes
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4. Edit the methods data:

The actual format of the methods file is dBase &/database format that has some special
characters and handles data in specific ways.

* You can add or delete compounds by cut/copy/pakte@ws, except the last row. You
cannot add beyond the last row, nor copy/move it.

« Some fields that appear to be numbers are actoaltyeric text characters, in particular
notice columnJ in the proceeding figurez= ). The green triangleéhie upper right hand
corner indicates that this number is being trediffdrently. To explicitly indicate to treat a
number as a sequence of characters in Excel yod toetype a single quote ) before
entering the number.

The fields that you will want to edit are:

e columnB - the compound name,
» columnJ - the compound mass (entered as character string),

» columnHA- repeat the compound name exactly as enterealuma B, and
» columnAM:- the retention time (entered as a number).

ColumnsB, J andHAonly need to be modified when you add new compsund

5. Save the dBase file in Excel:

To save the modified method click on tB&ve button ld or go to the file menu and select save:
File > Save

A warning message appears to inform you that yesaving this as a dBase file and may lose any
Excel specific formatting.

Microsoft Excel x|

Ingaanl 20608 Ext may contain Features that are not compatible with DEF 4 {(dBASE I¥), Do you want ko keep the workbook in this Format?

:!J) + To keep this Format, which leaves out any incompatible Features, click ves,
+ To preserve the features, click Mo, Then save a copy in the latest Excel format,
+ To see what might be lost, click Help,

es o Help

* Click theYes button.

6. Close, and do not save again.

Exit Excel. You will be prompted to save this fdgain x|
° C“Ck the[\b button g Do you wank to save the changes you made to 'Ingadal 20608, Ext'?

Yes /ls} | Cancel I

7. Change the method file extension backMoB) from (TXT).
The method file should once again beyaAA120608.mdb
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Sep VII: Processthe Samples

You now have the required information to processtifenty data sets:

 the experimental data in MassLynx format,

« a sample list with the desired experimental dathé desired order, and

» a method with which to process the data.

1. Ensure that MassLyn: ausniynx ) is selected in the Vigadeftware.

2. To start automatic processing click #reocess Sanpl es button:

Process Samples

To open the “Creat®uanLynx Datasétwindow:

° Aﬁ:er the measurement data |S processed t C:ADocuments and 5 ettingzhhposkar\DesktophGCMS ProjectshHart1. FRO

x|

QuanLynx the result is called a QuanLynx  apesions
Dataset ™ Update Method Times

¥ Inteqrate S amples

» By default the open sample list is used, and @ | I caibrate Standards
samples in the list are selected. % Quaniy Samples

[~ Print Quartify Reports

» Also by default the last method and the las | r et Resuts o Lms

~ Quantify

From Sample |-| To Sample

Methad: |I hgadAl 20608

Curve: |Meth1

|2D
]
—

LIS Export

File: |Lims

-

curve file used in a processing step is chosen

Ok

Cancel |

There are six processing operations that may Hernpeed:

* Update Method Times - Updates the peak retention times of compoundhenQuantify

method.

peaks to the method compounds.

samples identifies as calibration standards.

produce a calculated concentration for each conghoun

quantitation.

3. Configure the processing:

Export Resultsto LIMS - Produce a report file for use with an LIMS syste

Select the operations to be performed in Bp€&rations box on the LHS:

* Integrate Samples, and
* Quantify Samples.

Integrate Samples - Integrates each chromatogram defined in the odetimd assigns detected
Calibrate Sandards - Generates a calibration curve for each methadpownd based on
Quantify Samples - Applies the integration results and calibrationthe detected peak to

Print Quantify Reports - Produces a print out of pre-defined reports ifdegration and

On the RHS in the Quantify’ box, leave the default selection for the sam@age (i.e. all
samples). If the method is not correct, click_-h nd aelect the desired method.

4. Execute the process:
To execute the process click 10K button.
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Sep VIII: Review, Manually Edit and Export the Processed Data
When complete the processed data is displayedbidated form in the QuanLynx dataset viewer:

[E] QuanLynx - untitled * - [Chromatogram] =] 3]
File Edt View Display Processing ‘window Help & x|
FE 4B ee - [ XERNNEDD & B0 & %
x| #|name Type Stdl. Conc RT Area IS Area Response|Detection FI...|  Conc.|  wDev| 4]
= 1} 412060801 1000 734] TRO15344 2000313.000 bl [
2 2[ A12060802 1000 733| 105347008 2607085000 bs
3 3] 412060803 1000 733 44541820 1074811000 ]
4 4| a12060504 1000 73| 28910570 £79329.000 ool
5 5[ A12060805 1000 733 2a251 681 708875.000 [
8 6 412060808 1000 732 19083.006 473933.000 bl
7 7| A12060807 1000 732 1728272 396702.000 [
8 & 412060808 1000f 73| 13893641 324373.000 bl
[ a[ A12060809 1000 73| 7210033 1529046.000 [
10 [10[s12080810 1000 730 1o7e232m 241668.000 bl
T Taa L aarenas P B 2] 7Y~ B YT . =]
Al20s0201 Scan,El+
Adstandarts 232
Ala-232 _ 2.004e+006
1007 734
7601534
2000313
o |
752
e e R L e s e s e e L e s s e b L M et v b s et o sl
A0 B0 o 8.0 g0 100 11.0 120 130 140 150 160 170 180 180 200 210 220 230 240
Ready [ % [alaz32 [ o

The viewer is broken up into two main regions. i#d top is the table of processing values for argive
compound. The compound, identified in the title,barAla-232 . Each row of the table lists
processing information for this compound in eachtlo¢ samples. The lower window is a
chromatogram for the given compound and sample.

« If the chromatogram does not appear by default gau toggle it on by clicking the View
chromatogram button®@ ) or selecting chromatogradeuthe View menu:
View > chromatogram

* In the chromatogram the area of integration ikdilin from the peak down to a baseline
calculated from the method that was used. If theralatogram is not filled in you can toggle
this option from the Display menu:

Display > Options > chromatogram Tab > Fill Detecte d Peaks
The measurements are tabulated in the Area anR&sjgolumns.

« The area value comes from integration of the festkin the highlighted area).
* The response value is either the area or the Ipeigkt as set in the method.
* The peak height, like the area is calculated iraddab the baseline.

Before exporting the processed dataset you shasldréview the dataset. Each chromatogram may
be manually edited by adjusting the baseline, eneadding and deleting peaks.

» Things to look for are the retention times (exliydisted in the RT column),
* integration features; baseline, side peaks,nd, a
e missing data.

Missing data is perhaps the most important prolitenorrect, as it will lead to problems later on.

If you find yourself making the same type of coti@t to the integration area, you may want to
make more detailed changes in your method andaeeps the samples.
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1. To manoeuvre through the compounds in your éxyeert,

« to move between experiments click on the butt «i @+ -| to the right (next), left (previous), and
down (choose from list), and

* to move between compounds click on the butt<:|< -  theaight (next), left (previous), and
down (choose from list).

2. To zoom in to a peak click and hold the left s®button at one corner of the region you wankpaed,
then drag the mouse to a second corner (creategangular region on-screen). Release the mous®bu
to expand the region. To zoom out click 1% button

* When editing a peak it is usually easier to dtgrzooming in on the peak or baseline.

3. To add a peak:

When the software has not automatice... """ e
selected a peak, you may add Cim, 1718 5.894e+004
manually.

* Right click inside the peak.
e From the popup menu select
Add Peak.

 Right click in the chromatogram a
second time. /J

« Select iR S—
Save Peak Modifications...

T T TN

L e e LI o L L e
16.00 16.50 17.00 1750 18.00 18.50

This opens the Alteration Commerit x|
d|a|09 bOX @ Do you wish to add & comment?

* You may enter a comment, and click
theYes button.
e Or just click theNo button to continue

without a comment.
Yes Mo | Cancel |

If you are planning never to add comments you dsabte off this popup from the Edit menu:
Edit > Disable Comments

4. To edit a peak, first zoom in near t#12060810 Soan El+
est2 336

baseline: 100- 17.18 1.578e+004
This is the peak we just added. To
this we can manipulate the baseli
manually by dragging the two end poir
of the baseline.

« Positioning the mouse over one e
and the cursor changes to:

i

7T T 7T T T T T T T T T T min
17.000 17.200 17.400 17.600
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 Click and drag these two end points:izisis Fean s
their desired position - do not cro®*" | raeeans
them as they are pre-defined as s ' :
and end points.

* Right click in the chromatogram ar
select:

Save Peak Modifications...

 If you have not disabled commen
fill out and close the Alteration

i ) LA e e W e A UL i
CommerﬂC“aIOg bOX. 17.000 17.200 17.400 17.600 m
After saving the modifications thgsias =
H 12 336
chromatogram now shows the desit* ] e 335 e B4eenns
peak: 100 17.18
2972586
» The tabulated data is updated o
reflect the change in the baseline.
* You can also check the retention tir «-
(the RT column).
* You can always find your manual
edited peaks as the Detection fl
UL B B B e I B S Iy s i
COIumn Changes WlM 16.00 16.50 17.00 17.80 18.00 18.40 m

5. To delete a peak:

* Right click inside the peak.

» From the popup menu seldatlete Peak

* Right click in the chromatogram a second time.
» SelectSave Peak Modifications...

If you have not disabled comments this opens &eefation Commeritdialog box. You may
enter a comment, and click thes button or click théNo button to continue without a comment.
6. To export the processed compound data for ugethe auto-correction software select complete
summary from the export option under the file menu:
File > Export > Complete Summary
This opens the Export Compound Summdry

WlndOW. Save in: I@' Desktop j -
. = My Documents @Systems EBiology Workbench
i Sa.ve II’lDeSktOp _ﬁMy Computer
+ File nameHart1-120608_duplicates e
» Save as typefext Files (*.txt) AIAEIORT AlA
rojects
* Click theSave button.
File name: IHart‘I -120608_duplicates Save I
Save as type: | Test Files [“t) =] Cancel |

4

7. Close the QuanLynx viewer, you may be prompbeshive the processed dataset, for future useulf yo
have made manual edits this is a good idea.

* QuanLynx datasets are saved in the root of the@iréolder.
* You can now close MassLynx as well.
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Sep I X: Process M S Datato 13C Measurement Data

8. This section takes you through the basic ustefauto-correction progranMS2Flux (see the
accompanying user manu@djS2Flux-Manual.pdffor full details on this program and its use)isTh
is a command line based perl script that:

» imports the data directly from QuanLynx and perfsrbasic data checks on the processed data,
 optionally corrects for proton gain/loss, natmbundance, and original bio-mass,
« calculates averages and standard deviations ppbcages, and

e generates output ready to be inserted into netwaritels for a variety ofC-MFA software.

In addition this program can print out a varietyrdbrmation, such as the retention times, interauied
data and failed data checks, in a spreadsheetllyidarmat. In step 4 this is used to help identify
possible automatically processed data that needsahanvestigation.

1. Setup a configuration file:

In addition to the summary report file from Quankythis program requires a configuration file.
By default the configuration file is namednf i g. t xt , but may optionally be given a different
(more meaningful) name. These two files must bthensame directory, but do not need to be
located in the same directory as this program.

 In this example the configuration file uses théad# name and both of these files are
located on the users Desktop.
* Please sea\S2Flux - An Overview.pdfor full details on the configuration file.
2. Open the Command prompt:
From theWindows Start menu
Start > Programs > Accessories > Command Prompt

3. Navigate to Desktop:

The processed data was written to a file on th&tdps Therefore we want the command prompt
to be in the desktop as well (i.e. set to be irstrae directory as the data file). To do this wvangfe
directory €d) to the desktop:

cd Desktop <ENTER>
» Throughout this step the teENTER>after a command means to press the Enter keyeon th
keyboard.
4. Run the auto-correct program:
IMS2Flux.pl <ENTER>

The program will either run to completion genergtihe desired output, or will terminate if there
are problems with the data and/or configuratiotirsgs.

Review and correct any problems flagged by the qamog and re-run the program.

* The only data that must be corrected to run thismgre is missing data.
QuanLynx will sometimes give no data at all forigeg compound in a given dataset.
There is no clear reason for this. While it mayuwaghere there really is no peak at the
given retention time, it may also occur where thereperfectly good peak at that time.

« Other data checks are optional and may be fixetisabled and used for information only.

5. The generated data files may be opened in Excahty text editor.
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Appendix A: Compatibility with theiMS2Flux software

1. Replicates:
Replicate experiments must be presented in a cotige®rder in the sample list.

* iIMS2Fluxwill automatically aggregate replicates assumireg they are already grouped in
consecutive order.
* Itis not required that each group have the samnmeber of replicates.

2. Compound Names:
All compound names should be in the fornfeA-###

* AAAIs the three letter abbreviation for the aminalaand
o ### is the mass of the compound.

- With the following exceptions which use a fouadhcter compound abbreviation:

* Arg TBDMSS5 isarg5
* Arg TBDMS3 isarg3
» His TBDMS3 ishis3
* His TBDMS?2 ishis2

3. Mass Isotopomers:
For a given fragment, all isotopomer masses musbhgnuous, but do not need to be exhaustive.

» For example given a fragment of mass M with 3 oag) it can have the following three
mass isotopomers:
* M+0
e M+1
e M+2
* M+3
* You must start with the M+0 compound, and may udel 1, 2 or all 3 of the mass
isotopomer compounds.
* If you do not include the M+2 mass, you also canmcude the M+3 mass.
* You may however add the M+2 mass, and manuallit s@izero.
» Additional measurements before M+0 or after M+3yrogtionally be included. If so, the
identical boundary measurements must be includddailimeasurements.

4. Filenames

When exporting data from QuanLynx for use by thie-awrrection software, do not use spaces in
the name of the file.

5. For more detailed information on installing arsingiMS2Fluxplease see the accompanying user
guides:

IMS2Flux-Manual.pdf

Getting Started with Windows.pdf
Getting Started with Linux-Unix.pdf
Getting Started with Mac OSX.pdf
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