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Chapter 1. Introduction

DAXx can be used to read and analyse trace files such as the files
that are created by the Amersham MegaBACE™ and ABI
Genescan® systems.

The MegaBACE™ and ABI systems, like other DNA analysis
systems, can analyse four or five traces in a single run, using four
(five) different (coloured) labels. One way to use this feature is to
include a standard sample with known DNA fragment sizes as one
of the traces, and apply this standard to the other traces. The
standard is used to ascertain the fragment sizes of the components
in the unknown samples.






Chapter 2. Defining the Standard

This chapter describes the steps needed to set up the analysis of
the sizing standard contained in trace files. Typically, you will go
through this process once for a particular sizing standard.

DAXx uses a heuristic method called Automatic Trace Calibration to
recognise the sizing standard’s fragments1.

Chapter 2.1. Defining the ATC parameters

Use the Analysis | Edit ATC .. menu option to invoke the
Automatic Trace Calibration, or ATC, dialog box. The dialog box
looks like this:

Automatic Trace Calibration l 7 -5 -

Trace type & fragment sizes l Impart sizes] R estrictions Ealibratiun] .-’-'-.d'-.fann:eu:l]

Calibration trace: | ﬂ

Harizontal axiz bwpe: |N-:|t DA [BP) j

Calibration zizes:

Size Annatatian

| Paste | Add line |

Cloze

No calibratio‘n sizes have been entered yet. It is possible to enter
these sizes manually.

Taking the MegaBACE ET550-R size standard as an example, you
would:

1 Earlier versions of DAx used a process that recognised the sizing standard’s
peaks, essentially, by their positions; refer to daxtrace.pdf for an explanation of
this procedure.



¢ Pick ROX as the Calibration trace

e Keep the Horizontal axis type as Not DNA (BP). This
means that whenever some data have already been
converted to a BP axis, the ATC will not be applied. All other
axis types, such as time axes, will have ATC applied,
converting them to a BP axis.

e Enter the Calibration sizes 60, 75, 100, ..., 525 and 550

As an alternative to manually entering the sizing calibration, click
on the Import sizes tab.
Automatic Trace Calibration y @lﬁ

Trace type & fragment sizes  [mpart sizes l Hestrictiuns] Ealibratiun] .-’-'-.d'-.fann:eu:l]

Sizes and calibration trace zelection can be copied from the following
predefined standards:

GeneScan 500 ROX® [no 250, 340bp] o
GeneScan B00 LIZE

eneScan BO0 LIZ® [ha 280, 3306p)

GeneScan GO0 LIZ®

begabace ET-R0x=-550

ET400-R

bd aphd ark er® 1000

bl aphd arker® 400 &7

Sizing ztandards can be read from a Genographer configuration file:

Fick canfiguration file | Pick standard:

oo |

Cloze

In the list of predefined standards, select the MegaBACE ET-ROX-
550, then click on the Copy button. Click on the Trace type &
fragment sizes tab and confirm that the correct settings are now in
place.




In order to set up some restrictions, click on the Restrictions tab.
These restrictions, while ideally not required, can significantly
speed up the ATC process.

Automatic Trace Calibration &lﬁ

Trace type & fragment sizes] Import sizes  Restrictions l I:alil:uratil:un] .ﬁ.dvanced]

[v iReqgure minimum number of calibration pointss |22 IZ

~ skipinital [000 [ @

[v Require minimurn peak area: |0.20% IZ " Abzolute ©* Relative

[ Use largest peaks: a0 E

Cloze

Here, Require minimum number of calibration points has been
made active, and the total number of sizes in the ET550-R
standard, 22, has been entered. Note that if some measurements
have been run short, they may not contain all 22 standard sizes. In
this case, the minimum number of sizes will have to be lowered.

Require minimum peak area has also been made active, with a
minimum peak area of 0.2%. This filters out any really small peaks
from consideration as a sizing standard peak.

A similar effect could be achieved by limiting ATC to a number of
the largest peaks expressed in the ROX trace. If n standard peaks
are present, a value of 2n generally works well.

Some measurements will have very tall peaks early in the
measurement, which may bleed through into the ROX trace. When
that happens, it can be helpful to exclude an initial time range?2.

2 Under these circumstances it is sometimes also necessary to leave out two
or three of the initial sizes in the standard from the list of sizes, because those
low sizes (60, 75) would have been expressed in the initial time range.



Click on the Calibration tab to indicate the type of calibration that
should be set up.

Trace type & fragment sizesl Import sizesl Fiestrictions  Calibration |.-“-‘-.-:Ivan-:ed|

Select the type of calibration curve that should be derived
frarm the data:

— Calibration Curve Type
7 Muli-inear
™ Cubic Spline

i Polynomial  Degree; IE E

+ Local Southerr

S

" Global Southen

Cloze




Click on the Advanced tab to set up some advanced option.

Automatic Trace Calibration &léj

Trace type & fragment sizes] Import sizes] Hestrictiuns] Calibration Advanced l

[ Start looking for highest size

[ Allow missing points at both start & end

[v Reward higher numbers of calibration paints

I+ Reward higher tatal calibration peak area percentage
[ Reward calibration peak. areas being similar

[ Allowe misture of positive & negative calibration peaks

b axirmum allowed dizcontinuities: |0 IZ

Low and high allowed direction ratio; |EI.EEI IZ |1 .an IZ

Start looking for highest size runs the ATC algorithm “in
reverse”, which can sometimes be helpful.

Allow missing points at both start and end allows for low end as
well as high end calibration points to be missing.

Reward higher numbers of calibration points tells the ATC
algorithm that searches that turn up more calibration points are to
be considered better.

Reward higher total calibration peak area percentage tells the
ATC algorithm that calibration points are likely to have peaks with
significant sizes.

Reward calibration peak areas being similar instructs the ATC
algorithm to make use of the fact that calibration peaks probably
have similar sizes.

Maximum allowed discontinuities can be used if the
measurement is known to contain a discontinuity in the horizontal
axis. It is rarely necessary to allow discontinuities.

The low and high allowed direction ratios determine how
forgiving the ATC algorithm will be. More forgiving settings (further
away from 1.0) will result in more inclusive searches, which may
take longer to run. Generally, values of 0.7 and 1.5 give excellent
results.



Once all fields have been filled, click the Close button to close the
ATC dialog. You should now use File | Save Analysis Procedure
to store this setup on disk.

Chapter 2.2.Troubleshooting ATC

In the next chapter, Automatic Trace Calibrations will be used to find the
standard peaks in a ROX trace. This is normally a very straightforward
process. However, should the procedure run into a snag, there are some steps
that should be followed.

The first step is to make sure that the calibration trace being looked at does
indeed contain all (or some) expected calibration peaks. Here are some
reasons why this might not be the case:

e the most common reason is that too large an interval at the start of the trace
is being excluded from peak finding, causing one or more initial calibration
peaks to be skipped. Make sure not to skip too large an interval at the start
of the trace when finding peaks.

e peak find parameters might have too high a detection limit.

¢ the trace may actually not contain the calibration peaks, or not all of them. If
10 calibration peaks are expected, but only 8 peaks are present, ATC will
fail if the require minimum number of calibration points parameter was
set higher than 8.

If the calibration peaks are present and found correctly, but ATC still fails,

some parameters may have been given values that are too limiting. It is

important to understand that most ATC parameters are used to speed up the

ATC algorithm, without being strictly necessary for the algorithm to work.

Therefore, if the ATC fails to find a calibration, these parameters can be

relaxed, advisably in this order:

e if some early sizes are being missed, skip a smaller interval

e if you are sure all sizes are present, and early sizes sometimes get called
wrong, use the advanced option Start looking for highest size

e require a smaller peak area

e use more peaks

e require fewer points to be present
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Chapter 3. Analysis of the Calibration
Ladder

Invoke the File | Open command. Select Files of Type ABI
Genescan files (or one of the other trace file types: SCF files,
MegaBACE files CEQ files), select a file containing the calibration,
then click the Open button.

£2 Open T -
Look: in: | w_examplef j S &% E-
Mame - Date modified Ty
|| Ladder E10.fsa 07,/02/2013 11:22 ES
|| Sarmple_ADd.fsa 07/02/2013 11:22 F:
|| Sample_B04 fsa 07/02/2013 11.22 F
|| Sample_C04.fsa 07/02/2013 11:22 F
|| Sample_D04.fsa 07/02/2013 11:22 F:
a4 I I
File name: | adder E10fsa
Files of type: |;’-'-.E=I Genescan®files (~abi~fza) j Cancel

I [ Sarted [ Reduce memary use

[ Multiple windows [ Colour view [ Automatic analysis

| Minimized | Stacked

The options at the bottom of the File | Open dialog are discussed in
the next chapter.

Note that typically each sample file will contain the calibration
ladder, so any sample file can be selected to set up the calibration.
Here, one file contains only the calibration, so this file is used.

11



Chapter 3.1.Trace Analysis Parameters (TAP) dialoq

When trace files are opened, the Trace Analysis Parameters (TAP)
dialog is displayed, so that the way in which the data are to be
loaded can be set up. The TAP dialog contains a list of parameters
at left, which you should fill out in order34,

Raw or processed data

Trace analysis parameters for D\w_examplet\Ladder E10.fza l k l T |-

Pararmeters: Choose if pou want to import raw data or data that

have already been colour zeparated and proceszed.
Trace names
Trace selection * Raw data
Trace drawing colours =
Colour zeparation method
Colour separation matri= Thiz ABI file containz no processed data.
Sizing calibration derivation
Horizontal axiz
Signal normalization
Extra data and headers If pou choose raw data, you will have to indicate how
Baselines. peaks . the traces are to be colowr separated,
b axed-out signal comection Some functionality, such as importing peaks or base

calls, requires processed data to be imported.

‘ Mest » |
Finish | Cancel ‘
Finish Al | Carcel Al ‘ T abhed | Trace Parameters:  Load | Save |

The exémple file contains no processed data, so raw data must be
loaded.
Click Next to display the next page of parameters.

3 The list changes in accordance with the types of parameters that are
needed.

4 1f your TAP dialog does not look like the examples, you should click the
Wizard button third from bottom left.

12




Trace names

Pararmeters:

R aw or Erucessed data

Trace selection

Trace drawing colours
Colour zeparation method
Colour separation matri=
Sizing calibration derivation
Horizontal awis

Signal normalization

Ewutra data and headers
Bazelines. peaks

t amed-out zignal corection

Choose or adjuzst the names of the traces in the file. Each trace should preferably
uze one of the defined trace names. Some funchonality, zuch as Automatic Trace
Calibration, requires the uze of a defined trace name.

Trace analysis parameters for D\w_exa mpleﬁ\Ladder_Elﬂ.fsal ‘ M

Trace name in file:
Dypel

Dype2
Dyped

Dyed

One trace name can be denved from the file name.
il ‘ B | Chooze which trace, and the method used,
T indes: - bethod: i
IWI S ‘ race index: | not used ethod: | Start of file name J
Finizh All | Cancel Al ‘ T abbed | LConfig trace names | Trace Parameters;  Load | Save |

Some trace files contain the names of the traces used, but the

example does not, instead just specifying Dye1 — Dye4. These

should be changed to recognized dye names, as shown.

The Config trace names button lets you specify new trace names,

and lets you specify standard colours for existing
defined trace names>.

and newly

5 A trace name can also be derived from data file names, which is beyond the

scope of this document

13




Trace selection

Trace analysis parameters for Dw_example@\Ladder_E10.fsa @lﬂ

Parameters: Chooze the traces that pou want ta load from the file.
Faw or processed data
Trace names

Trace name in file:
Calour zeparation methad [T 9961 data Fam Cipel
Colour zeparation matrix
Sizing calbration derivation [T 99671 data HEX Dped
Horizontal axis
Signal normalization [ 9961 data TAMRBA Cye3
Extra data and headers
Baszelines, peaks ¥ 9951 data RO Dyed

bl awed-out zignal corection

< Prev |

Finizh | Cancel |

Finish.-'l'«lll Eancelf-‘-.lll T abbed I Trace Parameters:  Load | Save |

Choose which traces to load. In this example, we are only
interested in the size calibration ladder, which is measured in the

ROX trace, so only ROX is checked.

Trace drawing colours

Trace analysis parameters for Dw_example@\Ladder_E10.fsa @lﬂ
Parameters: Chooze the colaurs that you want bo uge to draw the
traces.
Faw or processed data
Trace names
Trace selection
Trace drawing colours
Colour separation method Sel i ipn -
Colour zeparation matrix l_
Sizing calibration derivation Selil ke et
Horizontal axis l_
Signal normalization S -
Extra data and headers l_
Bazelines, peaks =El gefimlailie -
bl awed-out zignal corection
|Jze standard colours

Traces that will be dravwn uzing defaulk DAy colours
are shown with a white hatched button here,

< Prev |

Finizh | Cancel |

Finish.-'l'«lll Eancelf-‘-.lll T abbed I Trace Parameters:  Load | Save |

The Use standard colours button is disabled here because the
colours are already the standards for the trace names shown.

14



Colour separation method

Trace analysis parameters for Dw_example@\Ladder_E10.fsa @lﬂ

Parameters: Chooze the method to be used for colour separation.

Faw or processed data
Trace names )
Trace selection " No colaur geparation

Trace drawing colours

' se specified colour matrix

Colour separation method
Colour separation matris £ Usze matrid reported in file
Sizing calibration derivation =

Huarizontal axiz ™ Optimumn colour separation Config |

Signal normalization

Extra data and headers
Bazelines, peaks

bl awed-out zignal corection

< Prev |

Finizh | Cancel |

Finish.-'l'«lll Eancelf-‘-.lll T abbed I Trace Parameters:  Load | Save |

The signals measured for each of the traces are made up of
contributions of not just the trace itself, but also contain
bleedthrough from the other traces. To correct for that, a colour
separation should ideally be used. The best way to do this is to
specify a colour separation matrix that has been ascertained by

measuring a standard mixture of samples.

Colour separation matrix

Trace analysis parameters for D\w_examplet\Ladder E10.fza M

Pararmeters: Specify the colour separation matris.

R aw or proceszed data

Trace names FAM HEX TAMPBA RO

Trace selection

Trace diawing colours Fam [1.0000 [37] [0.0000 5] [o.0000 [37] [ooooo [57]
Colour separation method

Colaur separation matris HEx [n.0o00 [34] [1.0000° 5] [o.0000 [37] Jooooo [57]

Sizing calibration derivation

Horizantal axis TamRa 00000 [57] [o.oo00 [37] [1.0000 [74] noooo 3]

Signal normalization

Exira data and headers Rox [o0000 [54] [o.o000 7] [o.0000 [27] [1.0000

Bazelines. peaks
t amed-out zignal corection

Load matrix I Pazte I Copy I

< Prew | Irneert I Tranzpoze I rity diagonal I Find matriz |
Finizh | Cancel |
Finish.-'l'qlll Canu:elfl'«lll T abbed I Tiace Parameters:  Load | Save |

15



Sizing calibration derivation

Trace analysis parameters for D'h\w_exa mpleﬁ\Ladder_Elﬂ.fsal ‘7 &lﬂ_hJ

Parameters: Chooze if a zize calibration should be dernved fram the
data or imported from the file.

Faw or processed data -~
Trace names

Trace selection

Trace diawing colours {* Derive size calibration from a tiace
Colour separation method i
Colour separation matris

(" Do not derive calbration

Al a minimum, wzing this option causes automatic analyziz
bazeline construction and peak finding [unlesz peaks are
imparted from the file].

Sizing calibration derivation
Calibration trace selection

Horizontal axiz -

Signal normalisation

Eutra data and headers For baze call files, thiz option requires procezsed [not raw] data
Bazelines, peaks to be loaded. It alzo requires the file to contain a calibration.

t amed-out zignal corection
€ Compare analysis setings

Finizh | Cancel ‘

Finish.-'l'«ll| Eancelf-‘-.ll‘ T abbed | Trace Parameters:  Load | Save |

In the example, we want to derive the sizing calibration from the
ROX trace. Note that the list of parameters at left has changed
because the selection on this page was changed from Do not
derive calibration to Derive size calibration from a trace.

The warning symbol displayed next to Compare analysis settings
is there because DAx has detected an inconsistency. This will be
resolved momentarily.

16




Calibration trace selection

Trace analysis parameters for Dw_example@\Ladder_E10.fsa l

- T |-

Parameters:

Faw or processed data -~
Trace names

Trace selection

Trace drawing colours
Colour separation method
Colour zeparation matrix
Sizing calibration derivation
Calibration trace selection

m

Horizontal asis

Signal normalisation

Eutra data and headers
Bazelines. peaks

I |Maned-out zignal carection
|| ICompare analysis seftings

-

< Prev ‘ Hest = |

Finizh | Cancel ‘

Finish &l | Eancelﬂ.ll‘ Tabbed |

Chooze what trace to uze to denve the zizi
" 9951 data FAM
" 9951 data HE:
" 9951 data TAMRA

Choose if you want to uze private baseline

ng calibration.

construction and peak. find zettings for

the calibration trace. Tuming on private settings first copies the current zettings.

[ Private baseline settings

[ Private peak find settings

Automatic Trace Calibration [ATC] iz a method of deniving a sizing calibration.

¥ UseATC  Config ..

In the ATC setup, you can choose fram a number of predefined sizing calibrations,
import the sizes reported in the file [if availablg), or enter a sizing calibration manually.

Trace Parameters;  Load | Save |

s

By changing the calibration trace to ROX, the warning icon next to
Compare analysis settings is removed. Make sure Use ATC is
checked, so that the ET 550-R calibration that was set up in

Chapter 2 will be applied.

Sometimes it is desirable to analyse the calibration trace with
different baseline construction and peak find parameters than the
other traces. To do that, check Private baseline settings and
Private peak find settings. When these options are checked, the
texts become blue and underlined and can be clicked to set up

parameters.

17




Horizontal axis

Trace analysis parameters for Dw_example@\Ladder_E10.fsa

e B e

Parameters:

Faw or processed data
Trace names

Trace selection

Trace drawing colours
Colour separation method
Colour zeparation matrix
Sizing calibration derivation
Calibration trace selection

Signal normalization

Eutra data and headers
Bazelines. peaks

t amed-out zignal corection
Compare analysis settings

< Prev |

Finizh | Cancel |

Finish &l | Cancelal | Tabbed |

L3

m

Traces can have a horizantal axis that iz index based
ar time / frequency bazed.

Horizontal awis: ITime (5] "'I
Drata frequency [Hz): I E

Leave the frequency field blank to uze the frequency in the file.

Choose if the horizontal axiz of the races should be converted to base
pair zize. Thiz requires that a calibration iz derived from the data or loaded
fram the: file.

[T Corveert to BP axiz

Trace Parameters;  Load | Save |

The horizontal axis can be a time axis, or can be converted to a BP
axis. When setting up and verifying a calibration, leave the axis as

a time axis.

Signal normalisation

Trace analysis parameters for Dw_example@\Ladder_E10.fsa @lﬂ

Parameters:

Faw or processed data
Trace names

Trace selection

Trace drawing colours
Colour separation method
Colour zeparation matrix
Sizing calibration derivation
Calibration trace selection
Horizontal axis

Signal normalisation

Extra data and headers
Bazelines. peaks

t amed-out zignal corection
Corpare analwzis settings

< Prev |

Finizh | Cancel |

Finish &l | Cancelal | Tabbed |

L3

m

Chooze if the traces should be normalized.

[T Momalize data Canfig .. I

Choose if traces should be converted to base-2 log
values. Bazeling subtraction is implied in thiz.

[T Convertto 2Log

Trace Parameters;  Load | Save |

The data will not be normalized.

18



Extra data and headers

Trace analysis parameters for D'h\w_exa mpleﬁ‘l..Ladder_El_ &lﬂ

Parameters: Chooze the extra data items that pau wizh to load fiom
the file.

L3

Faw or processed data
Trace names B

Trace selection ™ Woltage/10 [v)
Trace drawing colours
Colour separation method I Current [mé)

Colour zeparation matrix

Sizing calibration derivation
Calibration trace selection !
Harizontal axis [ Temperature [T)

Signal hormalization

[ Electrophoretic Power [w)

m

Eutra data and headers
Bazelines. peaks e
t amed-out zignal corection
Corpare analwzis settings

Choose if pou want the file's headers and structure to
e be copied to the logfile.

[ Copy file headers to logfile

< Prev J

Finizh J Cancel J

Finish.-'l'«III Eancelf-‘-.ll1 T abbed ] Trace Parameters:  Load 1 Save ]

No extra data will be loaded

Baselines, peaks

Trace analysis parameters for D'h\w_exa mpleﬁ‘l..Ladder_El_ &lﬂ

Parameters: Chooze if pou want to construct a bazeling for each imported trace; thiz is
recommended when loading raw data. If no bazeline iz constructed, processed data
are conzidered to have had a bazeline subtracted.

L3

Faw or processed data
Trace names B

Trace zelection ¥ Construct baseline [T Sublract & remove
Trace drawing colours g : :

Calour separagtlinn method Y'ou can chooze to find peaks in each imported trace.

Colour separation matris W Find peaks

m

Sizing calibration derivation
Calibration trace selection
Horizontal asis

Signal normalisation
Eutra data and headers

Finding peaks requires constructing a bazeline or loading processed data.

Choose if pou want peaks to be imported from the file.
T hiz requires loading proceszed data.

'''' EE, 2 — r_ Impart pealks from ble
b axed-out signal ti : : . .
E;an.;arDeuarTEIIS;s Zgrtrtniancu;m - nless you chooze to recalculate peaks, the values for height, area and base pair
: caount will be imparted from the file, and the data will be fisated.
SEE J [T Becalculate peak:
If a calibration iz derived from a trace, itz imported peak: will be used unchanged,
Finizh ] Cancel J unlesz they are recalculated.
Firish &l 1 Cancel &l 1 T abbed ] Trace Parameters:  Load 1 Save ]

After the data are loaded, baselines will be constructed and peaks
found. Click on the blue-underlined items to set up baseline
construction and peak find parameters®.

6 In this example, only the ROX trace is loaded. Since this is the calibration
trace, it will have a baseline constructed and peaks found even if the baseline
construction and peak find items are not checked here.

19



Maxed-out signal correction

Trace analysis parameters for D\w_exa mpleﬁ‘l..Ladder_El_ &lﬂ

Pararmeters: Choose if pou want to mark and corect intervals where the trace
zighal exceads a specified limit.

R aw or proceszed data

-
Trace names = Maved-out traces: [ Mark intervals
Trace selection )
Trace drawing colours [T Comect signals

Colour zeparation method
Colour separation matri=
Sizing calibration derivation

Calibration trace selection =ignal firit: ]81 0 IE

Horizontal awis s : :
Signal nomalisation Marking zignalz adds tacks at the beain and end of intervals

Ewtra data and headers where the signal iz out of range.
Bazelines, peaks 4
I awed-out zignal comection
Compare analysis settings

[T Comect spikes

m

Carrecting signals uses lower intenzity signals to predict the values
= of out of range zignals.

Remaoving zpikes interpolates between 2 aut of range zignal

< Brev J points if & single intermediate point drops below 1% of the signal
firvit.
Finizh ] Cancel J
Finish.-'l'«||1 Canu:elfl'«ll] T abbed ] Tiace Parameters:  Load 1 Save ]

Sometimes the signal values in a trace file will exceed what the
data format can handle. DAx can detect such occurrences and

annotate them in the loaded data.

Compare analysis settings

Trace analysis parameters for D\w_exa mpleﬁ‘l..Ladder_El_ &lﬂ

Pararmeters: Shown here iz a companzon of current DAy analysiz parameters and pertinent
qualitiez of the analyzis prezent in the file.

Trace names -

Trace selection o Calibraticn trace selected: RO used by ATC: RO Adijust
Trace drawing colours

Calaur separation methad Coordinate of 60.00 BP calibration peak in file:  <unknown

Lolour separation matri Peak find skipped start interval 30,00

Sizing calbration derivation 3 :

Calibration trace selection ATC skipped start interval: <not used:

Huorizontal axiz = ] o o

Sighal nomnalisation Relative area of smallest calibration peak infile;  <unknowne

Extra data and headers Peak find minimum relative area: <hiot relatives T
Baselines, peaks ATC minimum relative area; 0.20%

b amed-out zignal corection
Compare analysis settings

1

Comparison of sizes in file and ATC sizes:

File containg no sizes

< Prew J
Murnber of ATC sizes found in file: 1]
B ] e J Minimum number of ATC calibration points: 22
Finish.-'l'«||1 Canu:elfl'«ll] T abbed ] Tiace Parameters:  Load 1 Save ]

DAXx will compare and verify a number of analysis settings, and flag
any that do not match. In such instances, clicking the Adjust
button will remove the conflict.

20



To finish filling out the TAP dialog, click the Finish button.

Chapter 3.2.Results

The ROX trace will now be loaded and analysed. The result is
shown below.

I@‘ D:\w_exampleSiLadder_E10.fsa * [CE]
= [l Ladder E10:R0X - | B Ledder E10:R0%-

300
#310

10000 o

5000

0 1000 2000 2000

Note that the calibration peaks are lalebelled with their fragment
sizes. This is because ATC has named each calibration peak with
its fragment size, and peaks are being labelled with their names.

21




To verify that the calibration is well formed, click on the data tag of
the ROX trace, and select the Calibration | Curve menu item from
the popup menu that appears.

Ladder_E10:ROX *: DMNA Calibration =N =R
Ladder_E10:ROX *: Linear Local Southern BP
Base pairs
*
o/
o'/
0/
0/
o/
400 — o/
0/
0/
o/
o
-
0“/
o/
o’/
200 — -
o/
0/
o/
o/
o/
4 -~
T T T T T T T T T T
1000 2000 3000
Peak Migration Coordinate

For a quick verification of multiple calibrations, try the following:

e Use the File | Open command to once again display the File |
Open dialog. Select multiple data files. Check the Stacked
checkbox at the bottom of the dialog. Click Open.

e In the TAP dialog, click Finish All without changing any
settings.
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The result might look like this:

[E4] D:\w_example6\Sample_AD4.fsa * [CE]; D:\w_example6\Sample_BD4.fsa * [CE]; Di\w_example6\Sample_C04.fsa * [CE]; D:\w_example§\Sample_D04.fsa * [CE...[ = || & |[=234]
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Despite running at different times, all 5 calibrations are well

recognised.
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Chapter 4. Analysis of the Unknowns

Invoke the File | Open command. Select Files of Type ABI
Genescan files (or one of the other trace file types: SCF files,
MegaBACE files CEQ files), Select the file or files you want to
analyse, then click the Open button.

7= Open e
Loak in: | w_examplet j EF '
Marne . Date modified Ty
|| Ladder_E10.fsa 07/02/2013 11:22 F
|| Sample_AD4 fsa 07/02/2013 1122 EE
|| 5ample_B04.fsa 07/02/2013 11:22 B
|| Sample_C04.fsa 07/02/2013 11:22 S
i | Sample_D04.fsa 07,/02/2013 1122 S
i Tl I

File name: |"Sample_DD4.fsa" "Sample_AD4 fsa" "Sample_

Files of type: |;'—'-.E!I Genescan®files (" .abi,*fsa) j Cancel |

B [ Sorted [ Reduce memony use
[ Multiple windows [ [ Automatic analpsiz
[ Minimized v Stacked — Config ..

Check Multiple windows if you want each file to be put in its own
window (not typically used for trace analysis).

If you are opening hundreds or thousands of files, you can check
Minimised. The window into which the files are loaded will be
created minimized, so that the traces are not drawn, saving time.
Check Sorted and use the Config button to indicate how the data
will be sorted after loading. For instance, the data can be sorted by
well or plate name.

Opening files as a Colour view creates a gel type view of the data
immediately upon loading.

You can immediately display the data Stacked, and use its Config
button to indicate how to stack.

Automatic analysis is used to create baselines and find peaks
immediately upon loading. For trace files, using the TAP dialog
(see below) is the preferred method, so do not check this option.

Click the Open button to start opening all selected sample files.
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Chapter 4.1.Trace Analysis Parameters (TAP) dialog

As was mentioned in the previous chapter, when trace files are
opened, the Trace Analysis Parameters (TAP) dialog is displayed,
so that the way in which the data are to be loaded can be set up.
Since we are now analyzing the data, some changes will be made.

Trace selection

Trace analysis parameters for D'h\w_exa mpleﬁ\Sample_Bﬂd.fsal ‘7 &lﬂ_hJ

Parameters: Chooze the traces that pou want ta load from the file.

Faw or processed data -~
Trace names

Trace zelection

Trace drawing colours
Colour separation method
Colour zeparation matrix
Sizing calibration derivation
Calibration trace selection
Horizontal asis

Signal normalisation

Eutra data and headers
Bazelines. peaks

t amed-out zignal corection
Corpare analwzis settings

Trace name in file:
[v 9961 data FAM Dipel

m

[ 9951 data HE= Dped

[ye3

[v 9951 data RO Dped

-

< Prev ‘ Hest = |

Finizh | Cancel ‘

Finish.-'l'«ll| Eancelf-‘-.ll‘ T abbed | Trace Parameters:  Load | Save |

:i'he example files only contain data in the FAM trace, so only FAM
and ROX are checked”.

7 It is even possible to check only FAM! The ROX trace will temporarily be
loaded to set up the calibration, and will then be discarded.

25




Horizontal axis

Parameters: Traces can have a horizantal axis that iz index based
ar time / frequency bazed.

Faw or processed data
Trace names I Horizontal awis: ITime (5] v!
Trace selection

Trace drawing colours

Colour separation method Drata frequency [Hz): ! E
Colour zeparation matrix
Sizing calibration derivation

Calibration trace selection

L3

Leave the frequency field blank to uze the frequency in the file.

m

Signal normalization
Eutra data and headers
Bazelines. peaks e

T b Choose if the horizontal axis of the traces should be converted to base
E;an.;arDeuarT;EIISs?sIzsgrtrt.iancu?n - pair zize. This requires that a calibration is derived from the data or loaded
fram the file.
B el | W Eorvei 08P 3
Finizh I Cancel |
Finish.-'l'«lll Eancelf-‘-.lll Tabbed l Trace Parameters:  Load I Save l

This time, the horizontal axis will immediately be converted to a BP

axis.

Baselines, peaks

Trace analysis parameters for D\w_exa mphﬁ‘ﬁampl_ &lﬂ

Pararmeters: Choose if pou want to construct a baseling for each imported trace; this is
= = recommended when loading raw data. If no bazeling is constructed, proceszed data
Tr‘?:;eu:'uzlr'ﬁ::sse ata it are considered to have had a baseline subtracted.

Trace zelection [¥ Constructbaseline [ Subtract & remave

Trace drawing colours : ; :

Calaur Separagtil:un method Y'ou can choose to find peaks in each imported trace.

Colour separation matri [V Find peaks

Sizing calibration derivation E L : . ) )

C.alibration ace selechon Finding peak.s requires constructing a bazeling or loading proceszed data.
Horizontal axis . , "

Signal nomalisation Chooze if pou want peaks to be imparted from the file.

Estra data and headers This requires loading processed data.

o ™ Import peaks from file
Compare analysis settings - nlessz you chiooze to recalculate peaks, the values for height, area and basze pair

count will be imported fram the file, and the data will be fixated.
< Prew I i M
If a calibration iz derived from a trace, itz imported peaks will be used unchanged,

Finizh | Cancel | unlezs they are recalculated.

[T Becalculate peaks

Finish.-'l'qlll Canu:elfl'«lll T abbed I Tiace Parameters:  Load I Save l

For both the ROX and FAM traces, a baseline will be constructed
and peaks will be found.

Let’s look at the baseline construction and peak find parameters.
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Click on the blue underlined Construct baseline to display the
baseline construction parameters dialog.

— Bazeline type — Parameters

Diifting: pymi W Auto width: [5.00° /]

. o
) Detlim F'farcent

.  Time (3]
™ Fourier )

i = Paints
i~ Moving Average
 Just below trace

¥ Auto b ax Pazszes: |3 E

™ Maving Median [1] W Auta Percentil: [75 ]

W Auto Median 3 [50 [/]

[ Staight under peaks

— Trend remonval

i

Horizontal: [~ Remove polynomial trend

" Ave Below Ave ™ Use HPLC Gradient
™ Modus

The baseline type has been changed to Moving Median, but
elsewhere all settings have been left at factory defaults.

When items are checked to use Auto values, DAx analyses the
data to find values that fit the data being analysed.
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Click on the blue underlined Find peaks to display the peak find
dialog box.

G2 Find Peaks ‘ # u—J@ oy

Indicate if pozitive anddor negative
peakz should be faund:

v Positive Peaks
[~ Megative Peaks

Ihdizate the minirmum area for valid
peaks:

Mirirnurn area: (0.1] IZ

" Abzolute [ 2)
* Percentage |

Select all *| [ Deselect
Mest > | Cloze Help

Trace files should not contain negative peaks, so they are not
being found.

The peak find dialog contains a further 7 pages, dealing with:

peak find signal and slope thresholds

skipping an initial part of the measurement

detecting shoulder peaks

normalising peak widths to a set number of base pairs
removing bleed-through peaks

All these settings can be left at factory defaults in almost all
analyses.

To finish filling out the TAP dialog, click the Finish button. If more
than one data file was selected in the File | Open dialog, click
Finish All to load all data without showing the TAP dialog again.
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Chapter 4.2.Results

The FAM and ROX traces will now be loaded and analysed. The
results might look like this.

=

D:hw_examplethSample_B04.fsa * [CE]; D:\w_examplet\Sample_C04.fsa * [CE]; D:\w_examplef\Sample_D04 fsa * [CE]; D:\w_exarmplef\Sample_AD4.fsa * [CE]
p p p p p p p p

28l Sample_Bo4:FAM * 28 Sample_co4:R0X '3| Sample

%] sample_Bo4:ROX * '3|

£ Semple_CO4:FAM * &l 5=mple_D04:ROX * 3 il Sample_DO4:FAM * | B samele

#sample_AD4:ROX * %4 B 28l semple_A04:FAM *

¥

200000 |

-
050
o175
=
i

-

3000

=310
3

400

i
=350
o

i P P Her bl R R R R TR
100000 <
e A R E R B T

1 P
200
s
"3
f
o272
]
b-310
azs
B350
e
100
s
B-150
-2
P
-

-

B
;IGU
o

T
600

P
& -
=
s
= -
=

DNA (BF)

The following has happened in succession.

For each file, the ROX trace is loaded. It was analysed using the
current settings. Since the Automatic Trace Calibration
parameters define ROX as the calibration trace, the sizing
standard was recognised, and a calibration relating time
coordinates to fragment sizes was derived from the ROX trace.
the FAM traces were loaded and analysed using the current
settings.

The axis was converted to base pairs using the calibration
derived from the ROX trace.

You can now click any of the peak list buttons at the left side of the
data tags for the ROX or FAM traces. You will note that the correct
fragment sizes are listed in the Base Pairs column.

It is also possible to display the fragment sizes of the peaks that
were found in the graphics window. To do this, invoke the File |
Customise menu option. Select the Plotting Peaks tab. Under
Peak Labeling, select Component Name as the first peak label.
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Select Base Pairs as the second peak label (it is near the bottom
of the list of possible peak labels). Click the OK button.

The graphic window will now display base pair counts for all the
peaks. You can click and drag the mouse on the graph to zoom in
on the peaks, and see more detail.

Chapter 4.3. Converting to a Base Pair axis

In the example above, the horizontal axis was immediately
converted to a BP axis, by checking Convert to BP axis in the TAP
dialog.

If this option had not been checked, the axis can still be converted
using the Calibration | Axis Conversion menu option. This
displays a dialog box.

rl.z-'ﬁ' Convert to BP Axis r . l 7 ﬁ1

B-[]¥ Dh\w_exampleb\Sample BO4.fsa * [CE]:

=[]} 5ample_Bo4:ROX *
..... Il Sample_B04:ROK * LowDN&[00 [
..... [+|l] 5ample_Bo4:FAM High DN [6423 ZI

..... W sample_BO4:FAM *
=[]l 5ample_C04:ROX * Paints per unit DMA |10 IZ
..... [wIlEl Sample CO4:ROX *
..... Il 5ample_Co4:FaM *
| (T W Sample_CO4:FAM *
=[]} 5ample_D04:ROX *
..... [l Sample DO4:ROX *
..... |l 5ample_Do4:FaM *
..... I Sample_DO4:FAM *
EIEI. Sample_AD4:ROX*
..... [WIlEl Sample AD4:ROX *
..... Il 5ample_AD4:Fam *
..... W Sample_AD4:FAM *

ak. | Eanu:el| Help |

i\/lake sure to check the New Window check box, and then make
sure that all data are selected. Note that the dialog box was resized
fo make all data items visible by dragging its bottom right corner.
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Chapter 4.4. Normalising the data

When loading trace data, it can be desirable to normalise the data
after they have been loaded. One common form of normalisation
stretches the data vertically in such a way that the total area of the
size calibration peaks is equal across several measurements.

Normalisation can be achieved after data have been loaded using
the Data | Overlay menu option. A more convenient way to
normalise is to check the Normalise data check box on the Signal
normalization page in the Trace Analysis Parameters dialog box.
Click the Config button to set up normalisation.

Data normalisation paran ed |
— Horzontal
" Move data left / right % Stretch data
F ethiod: INnne j

— “ertical Shretching

b ethod: IEquaIise named peaks j

I brace: IHDK "I
T arget tatal named
peak area I1 0ooo E

[ Derive from first data get encountered

Cancel | Help |

In this example, the horizontal axis is not affected.

The vertical axis will be stretched in such a way that the total area
of all named peaks in the ROX trace will become 10000. Named
peaks are used because the named peaks in the ROX trace will be
the calibration standard (as called by ATC).

The other trace (FAM) will be stretched an equal amount as the
ROX data.
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Chapter 4.5.Displaying data as a colour view

Use the View | Colour view menu option to display the data as a
colour (gel) view.

Di\w_examplef\Sample_B04 fsa * [CE]; Di\w_examplef\Sample_C04.fsa * [CE]; Di\w_examplef\Sample_D04.fsa * [CE]; Dw_example6\Sample_A04 fsa * [CE] (===
= Elsampl=_Bo4ROX * 504:A0 il Ssmple_BO4FAM = Sample_BO4:FAM * #lsample_co4Rox " | Sample_CO4:RAC |
£ 5ample_co4 FAM * D4-FAM * ESE’II:IE_D{I‘:RCX' V| B Sample_D04 R il sample_D04.FAM * | Sample_D04FAM * |
Elsample_s0£ROX " ) Bl Sample_ AD4FAM = Sample_AD4:FAM *
Data set i
Sample_A04:FAM* l |u P H N . .% Fi oD
Sample_A04:ROX * - |“ n
Sample_D04:FAM* I |m - !I n le
20000
Sample_D04:ROX * - | .
Sample_CO04:FAM* - I In B A%- & N PR
10000
Sample_C04:ROX * - |“ "
Sample_B04:FAM * - I Im B e * PR
-0
Sample_BO4:ROX * P . . . i . I . 4 A 4 . b, o ™ . P o .
T T
0 200 400
DNA (BP)

As always, you can zoom in on the colour view by clicking and
dragging the mouse.

The colour view window’s View menu has a number of options that
govern how things are displayed. In the example above, there is
extra space between lanes, each trace is displayed using its own
trace colour, colours are displayed darker to make them easier to
read, the baseline has been subtracted, each trace is in a
separate lane (as opposed to have all traces from a file displayed
in a single lane), a calibrated axis (BP) is used, and peaks are
marked.
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Chapter 5. Trace Types in DAXx

Trace types are used in DAx for a number of purposes.

Their principal use is to distinguish between up to five traces that
can be contained in a single measurement file, where obviously the
file name alone would be insufficient.

A secondary use is to limit certain operations to specific trace

types. These operations include:

e Automatic Trace Calibrations. The trace type is used to indicate
which trace contains the sizing calibration, cf Chapter 2.1.

e Normalise using the total peak area of named peaks of a
specified trace type, cf. Chapter 4.4.

¢ |dentification Database and Marker Peak items. The trace type is
used to limit the detection of certain components to a specified
trace type.

Chapter 5.1.Assigning trace types

DAx attempts to retrieve the trace type of each trace from the
measurement file, which often (but not always) contains trace
names. The trace names are displayed in the TAP dialog, cf.
Chapter 3.1.

The standard trace types that DAx recognises are FAM, HEX, JOE,
NED, ROX, TAMRA, TET, VIC, PAT, LIZ, GRODY, and PET.
Mainly for use with SCF files, there are also A, C, G and T trace

types.
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The Config trace names button in the TAP dialog allows additional
trace types to be added. A dialog box like this one is displayed:

Enter trace names ﬁ

Standard trace names are FAM, HEX, JOE, MED, RO,
TamMBA, TET, WIC, PAT, LIZ, GRODY, PET, A, C. G, T, ;
theze names cannat be modified

M ame Default colour

Fikd
HE*
JOE
HED
RO
TAamMAA
TET
WIC
FPAT

LIZ
GRODY
FET

&

C

m

L e I R ) B "R ot

R Y
— O

] P SN IS Sl [
(=R = VRN'T, RS TU R o
—

Lo
High

Cloze Import trace names |

-
(]
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Chapter 6. Conclusion

DAXx can be used to perform highly complex analyses of trace files
with relatively little effort.

There are a large number of additional features that have not been

discussed in this manual. Examples are:

e peak width standardisation. If a sample is known to contain
mostly peaks that have a width of 1 fragment, DAx can be told to
preferentially assign peak widths of 1 fragment. If a peak is
clearly wider, its width will not be affected.

e command line analyses. Typically, trace analysers will be used
to perform dozens to hundreds of analyses per day. To make it
possible to analyse such large quantities of data, DAx can be
run from batch files. All the data on an entire hard disk can be
analysed with a single command, while highly flexible report files
are created.

These features exceed the scope of this manual. Refer to the DAx
User’'s Manual for details.
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