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1 Introduction to SEQUENCE Pilot — SegPatient

The module SeqPatient of SEQUENCE Pilot is used for bioinformatical analysis of Sanger
sequencing data. It is a simple, easy to use desktop application including a variety of functionalities to
fit the program to specific needs. The information is clearly displayed in one screen.

SeqPatient possesses an unique learning base caller, which helps to detect and analyse base
changes, deletion and insertions. The used statistics help to find mutations. Moreover SEQUENCE
Pilot has convenient features like an internal mutation database and individual adaptable reports to

print.

2 Installation of SEQUENCE Pilot

For the installation of SEQUENCE Pilot, please do the following:

o

B e B OB OE R

E

Go to our website http:/www.jsi-medisys.com/free-trial-license to obtain a free trial license.

Please use the link you will receive via e-mail to download our latest version of SeqPilot.
Execute the downloaded file.

Press [Execute] in case of an security warning.

Press [Next] in the dialogue Setup — Sequence Pilot.

Press [Next] after reading the Sequence Pilot module information.

Check the box I accept the agreement after reading the Software License Agreement and
press [Next].

Press [Next] after reading the Installation Instructions.

Select a destination folder, where SEQUENCE Pilot should be installed. By default this is
c:\SegPilot. Then press [Next].

Note: Please make sure, that SeqPilot is not installed under C:\program files,
C:\program files (x86) or in another directory with limited rights; for executing and
using SeqPilot full reading and writing rights are required.

Warning: Use another folder in case you already have an existihg SEQUENCE Pilot
installation on C: \SegPilot. Otherwise your existing installation will be overwritten!

A warning appears, that updates are only free for customers with maintenance contract. This
does not apply to trial licenses. Ignore this warning by pressing [OK].

Select the components, which should be installed. By default all SEQUENCE Pilot modules
are selected. Then press [Next].

Select the start menu folder, where the setup should place the program's shortcuts. By default
this is c: \SegPilot. Then press [Next].

Check the box Create a desktop icon, if a SEQUENCE Pilot icon should be placed on your
desktop. Then press [Next].

Press [Install].
Press [Finish] when the SEQUENCE Pilot installation is completed.

3 Get your license

To get your license, please do the following:

a
a

Start SEQUENCE Pilot by clicking on the desktop icon.
The program stops with the message
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file:///X:/Software/Module/SeqPilot
file:///X:/Software/Module/SeqPilot
http://www.jsi-medisys.com/free-trial-license

. PC not licensed
. I . Please send file J5|.cfg to mail@jsi-medisys.de

Path: C:\Demodaten'\SegMext-HLA\bin

@ Press [OK], to close the dialogue.

4 Please send the JsI.cfg file as an email attachment to mail@jsi-medisys.de. It is located in
the bin-directory of the SEQUENCE Pilot installation (by default c:\SegPilot\bin).

Moreover please let us know which module(s) (SeqPatient, SeqHLA, SeqNext, SeqC or
MLPA) you want to test. We will answer as soon as possible.

4 Installation of demo data

The demo data package SegPatient DemoData.exe includes the complete configuration and
example files for the genes COL1A7 and Mareno and shows step by step how to load and analyse
the data.

Please note, that this package shouldn't be installed to systems already including data for genes
COL1A1 or Mareno. This might overwrite your local configuration and statistic values. In this case,
please contact our support associates (support@jsi-medisys.de) for a separated installation.

For the installation of the demo data, do the following:

4 Stop SEQUENCE Pilot. The program should not run during installation !!!

4 Go to our website
http:.//www.jsi-medisys.de/DownlLoadFiles/DemoData/SeqPatient DemoData.exe

Press [Execute] in the dialogue file download — security warning.
Press [Execute] again in case of another security warning.
Press [Next] in the dialogue Setup — SeqPatient Demo Data.

Check the box I accept the agreement after reading the Software License Agreement and
press [Next].

Press [Next] after reading the Info and Installation Instructions for Sequence Pilot demo data.

Select the destination folder, where the SEQUENCE Pilot demo data should be installed. By
default this is c: \SegPilot. Then press [Next].

d Press [Install].
8 Press [Finish] when the SEQUENCE Pilot installation is completed.

5 What is configured

All sequencing result files and configuration data are extracted and deposited within the Demo-
directory of your installation.

The COL1Al.txt and Mareno.txt gene files — previously downloaded from www.ensembl.org are
copied to the GeneFiles-directory of the installation. View them with any text editor or check the
contents with SEQUENCE Pilot (menu item SeqPatient/Gene Admin). For each gene, information
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such as gene name, loaded files, information for each sequence version, coding sequence (CDS),
mMRNA, translation, cDNA and known variations are listed.

Several master files for Amp. Modules, Sequencing Primer and Thresholds are added to the system.
They are shown within the corresponding operations in the category SeqPatient on the left side of the
screen. Please refer to the Manual SEQUENCE Pilot - module SeqPatient for a detailed
description.

Moreover reference sequences, statistic values and found mutations from previously analysed
samples for COL1A1 and Mareno are loaded.

6 The first login

Once SEQUENCE Pilot is installed and licensed, login using the username jsi (leave the password
field empty).

7 SEQUENCE Pilot screen

In SEQUENCE Pilot a menu is available which consists of the items System, SeqPatient and Help.
Furthermore several categories and operations are shown on the left side of the screen. Open a
category or an operation by clicking on the corresponding icon. Then different screens with
different functionalities are opened.
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8 Create your own user

How to get there: Category Administration | Operation Users

After the first login, create a new user. After the new user has been created, the user jsi is deleted
automatically.

S Sequence Pilot

Systemn  SegMext SegHLA  SegPatient MLPA  Help
e n Al For research use only

SEQ

Click on the category Administration on the left side of the screen and then click on the
operation Users.

Fill out the field User (max. 4 letters).
Mark active and all options user is authorized to....
Press [Save].

Select the operation Logout and then login with the new user.

9 Configuring of the base caller

How to get there: Category Seantient| Operation Thresholds [master file]
Before the files can be loaded, configure the base caller to ensure that the same results as described

on the following pages are shown. Ensure that there are the same settings as in the picture below. If
not, change the values and press [Save].

prectory: [T -] teme: [Gft ]

Base: I E hd I Sequencer Type: I

Leading Seq.: I

Absolut Count: ID
Percent Count: I‘H:I o
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10 Load sequencing result files

How to get there: Menu Seantient| Item Load Sequencing Resultfiles...

Sequence Pilot
tem Help
dminis..g I Load Sequencing Resultﬁles.>. |I

= Gene Admin...

| ~ =

If this item is selected, the following dialogue is opened:

Load Sequencing Resultfiles... g|

Deztination: |.-'1'-.BI ﬂ

Files... | Cancel |

Within the field Destination, select the sequencer being worked with. By default the sequencer type
ABl is already preselected. Please do not change this entry, because the demo files are made with
ABI sequencers.

Loading of the sequencing result files for COL1A7:

4 Press [Files...].
Open the directory SeqPilot/Demo/COL1AL.

d
d Select all result files with ctri+A.
4 Press [Open] to load the selected result files.

Load the Mareno files in the same way. They are located in the folder Mareno of the Demo-directory.

Follow the process of loading by looking at the status bar, shown at the lower right of the
SEQUENCE Pilot screen:

e T

The dot will be f&8, if the loaded files are still being imported. The number of remaining files to import
is shown after the dot. The dot will be green, if all loaded files are imported. The number after the dot
is O then.

Depending on the hardware used, the loading of all demo result files needs approximately two to
three minutes.

11 Joining
How to get there: Category Seantient| Operation Joining

By default this operation lists all result files or orders loaded at the current date. (To show orders from
other dates, remove the mark in Date/Select Orders and press [Search]).

All result files that have the same DNA number are joined to one order. Result files that could not be
joined to an order are shown in the Upper Table whereas result files that could be joined to orders
and are ready for analysis are shown in the Lower Table.
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Upper Table Select Orders Lower Table

No | DHAM ‘ Gene | Location 1 oir.... ] Position | AmpModule | SegPrimer | RunDate | Alleles / \iariations ] Filename | Hint
1 Mareno E10 fwd lar-£10 MAR-E10F 06/04/2005... C AD7_mar_E10F_159.ab1l no DNA No
2 Mareno E10 rev lar-£10 MAR-E10R 06/04/2005... C BO6_mar_E10R_159.ab1 no DNA No
3 Mareno E10 rev lar-E10 MAR-E10R 06/01/2005... C B06_mar_E10R _160.ab1 no DNA No
4 Mareno  E10 fwd lar-£10 MAR-E10F 06/01/2005... C BO7_mar_E10F_160.ab1 no DNA No
Select Orders
Jain
Date: Fi27.06.2011 = Dnabo.: | Sample 5.: | =] | ene: | =] Search -’—I
Date Range: i Order Mo.: | Project: | Lj Clear Lt n
 al

’—F # act. " inact.
State: any (not archived) - Pat. Name:

Validation:  |any - Patient ID:
Update

Order [ Mame [ state [ ora e [ Profie/Proc... | Date [ Location [[ Direc... | AmpModule | SecPrimer [ Alleles / variations | Filename [«

-3 111730001 p-12 compl. 12 SEQ-COL1AL  06/27/2011... 1
£of COL1A1 e 12 05/27/2005... E1 fnd COL1A1-E01  CIAIETF (12_COL1A1E01_C1AIEIF_2227).ab1
£0f COL1A1 ~ 12 05/27/2005... E1 rev COL1A1E01  CIAIEIR {12_COL1A1-E01_C1AIEIR _2223).ab1
£04 COL1A1 ~ 12 06/07/2005... EZ fd COL1A1-E02  CIAIEZF {12_COL1A1-E02_C1AIE2F_2222).3b1
2o COL1A1 ~ 12 06/07/2005... E2Z rev COL1A1-E02  CIAIEZR {12_COL1A1-E02_C1AIEZR_2222).ab1
£of COL1A1 o~ 12 07/08/2005... E3 fnd COL1AL-ED3  CIAIESF {12 COL1A1-E03_C1AIE3F_2223).ab1
£04 COL1A1 e 12 06/08/2005... E3 rev COL1A1ED3  C1AIE3R {12 COL1A1-E03_C1AIE3R_2227).ab1 |5
f4 COL1A1 . 12 05/27/2005... E4 fd COL1A1-E04  CIAIESF {12_COL 1A1-E04_C1A1E4F_2222).3b1
£ COL1A1 ~ 12 05/27/2005... E4 rev COL1A1-E04  CIAIESR {12_COL1A1-E04_C1AIESR _2227).ab1
£of COL1A1 o 12 06/07/2005... ES fd COL1AL-E05  CIAIESF {12_COL1A1-E05_C1A1ESF_2223).3b1
£of COL1A1 o~ 12 06/07/2005... ES rev COL1A1-E05  CIAIESR (12_COL1A1-E05_C1AIESR_2227).abi
£of COL1A1 ey 12 05/27/2005... E&E7 fnd COL1A1ED... CIAIFS-7F {12 COL1A1-E06-07_C1AIE6-7F_22...
£% COL1A1 Lo id 06/20/2005... E6,E7 rev COL1A1-ED.., CIAIEE-TR {12_COL 1A1-€06-07_C1AIE6-TR_22,.. |
£0% COL1A1 o iz 05/27/2005... EB,E9 fwd COL1A1-E0... C1AIES-9F {12_COL1A1-E08-09_C1AIES-9F_22...
£0f COL1A1 e 12 05/27/2005... EB8,E9 rev COL1A1-E0... C1AIES-9R {12_COL1A1-E08-09_C1AIES-9R_22...
£0% COL1A1 e 12 07/01/2005... E10,E11 fnd COL1A1-El.. C1AIEI0-11F (12 COL1A1-E10-11 C1AIEI0-11F ...
£0% COL1A1 e 12 05/27/2005... E10,E11 rev COL1A1-F1... C1AIF10-11R (12_COL1A1-E10-11_C1AIE10-11R_...
% COL1A1 ~ 12 05/27/2005... E12 fwd COL1A1E12  CIAIE12F {12_COL1A1-E12_C1AIE12F_2227)....
£ COL1A1 ~ 2. 05/27/2005... E12 rev COL1A1E12  CIAIEIZR {12_COL1A1-E12_CIAIE12R_2222)....
£0% COL1A1 ey 12 06/08/2005... E13,E14 fnd COL1A1E1... C1AIE13-14F C {12_COL1AI-E13-14_CIAIEL3-14F_...
£0% COL1A1 s 12 06/08/2005... E13,E14 rev COL1A1-El.. C1AIE13-14R C (12 COL1A1-E13-14 CIAIEL3-14R ...
£0% COL1A1 e 12 05/27/2005... E15E16 fwd COL1A1-F1l... C1AIE15-16F (12_COL1A1-E15-16_C1AIE15-16F ...
£0% COL1A1 oy 12 05/27/2005... E15E16 rev COL1A1-F1... C1AIF15-16R {12_COL1A1-E15-16_C1AIE15-16R ...
£0% COL1A1 G it 12 05/27/2005... E17,E18 fd COL1A1£1.,.. C1AIE17-18F (12_COL1A1-E17-18_C1AIE17-18F ...
£0f COL1A1 g 12 05/27/2005... E17,Ei8 rev COL1A1-E1... C1AIE17-18R (12_COL1A1-E17-18_C1AIEL7-18R_,..
£of COL1A1 i 12 06/08/2005... E19,E20 fad COL1A1EL.. CIAIE19-20F (12_COL1A1-E19-20_C1AIE19-20F ...
£0% COL1A1 oy 12 06/08/2005... E19,E20 rev COL1A1EL.. C1AIF19-20R (12_COL1A1-E19-20_C1AIE19-20R_...
6 COL1A1 oy 12 06/20/2005... E21,E22 fad COL1A1€2... CIAIEZ1-2F C {12_COL141-€21-22_C1AIE21-22F ...
£ COL1A1 oy 12 06/08/2005.., E2LE22 rev COL1A1E2.., CIAIE21-22R C {12_COL1A1-€21-22_C1AIE21-22R_,..
£of COL1A1 . 12 05/27/2005... E23 fd COL1A1E23  CIAIE23F (12_COL1A1-E23_CIAIE23F_2227).... =

< m 5

For automatic generation of orders, special sample naming conventions have to be used, to ensure
that the program gets all necessary data. This information has to be entered within the sample
naming field of the sequencer in the following way:

name of the used amp. module family ID

I
(12_COL1A1-E01_ | 2222)

DNA No

Any information can be entered before and after the parentheses. The DNA number is obligatory
for automatic joining of result files to an order.

So what can we see in our demo data?

The COL1A1 files could automatically be joined to an order due to correct sample naming
conventions. The order is found in the Lower Table, and is ready for analysis. All result files joined to
this order are listed if you press the “+” in the column Order. To see the used sample naming, right
click on one of the result files and select the item show annotations... from the context menu.

Crder | Marne
-390 22870003 P-12
e

unjoin I

edit bases. ..

sekkings...

show protocol. ..
EROCTT
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The marked line shows the used sample naming conventions:

Ml Annotation

Filename: ../ /NewResultFiles/ABT/(12 COLIAL-EO0Ll ClALIEIF 2222).abl

GELF

GELN

COLLENT X

gignal factor : 3871, 2628, 2359, 3311
Uzer i Molek

i (12 COLLIAL-EOL C1A1ELF
nachitne number: Flip-16114-008

lane numbher 1792
runstart i 0572772005
runstop i 0572772005

runstart time @ 17:17:01
runstop time @ 18:13:33
Fo_ 1 GATC

Save as J 0K

The four Mareno files are listed in the Upper Table. They could not be joined to an order
automatically because the DNA No is missing. Right click on one of the result files and select the item
show annotations from the context menu to open the following dialogue. The marked line shows the
entry that is not compliant with the desired sample naming conventions.

Bl Annotation

Filename: .. /NewResultFiles/ABI/AQ7 mar ELOF 15359.abl
GELP :

GELN

COLMEnt :

Fignal factor @ 1389, 1500, 1211, 845

Tzer H

wachitne humber: 3100

lane nunher : 1280
runstart r 0670472005
runstop 0670472005

runstart time : 00:50:09
runstop time @ 03:15:24
Fwio_ 1 GATC

Save as J 0K |

Files in the Upper Table have to be joined to an order manually before analysing. To join this result
files to an order, we have to enter a DNA number for each file. Therefore, right click on all Mareno
files in the Upper Table that show the number 159 in the file name and select the item edit DNA No....
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Mo | DNA Mo | Gene | Location | Dir...
- — edit DNA No... v
3 : ev
4 settings... Evd
delete
autosearch

Enter the DNA number 159 and then press [OK]. For the other two Mareno files please do the same,
but enter DNA number 160.
To join the files to an order, click on [Autojoin] in the dialogue part Select Orders.

Select Orders

Join

Date: Dna Mo.: | Sample 5.: - Gene: _L] Search | g
Date Range: |[ 2011 Order No.: Project: b Clear '

# act. inact.  all

act. inact. a
State: any (not archived) Pat. Name:
Validation:  |any - Patient ID:
Update

The files are then moved to the Lower Table.
Now look at the column Alleles/Variations in the Lower Table. First press the + in front of the order
line in the Lower Table to expand the order and see all joined result files. The column

Alleles/Variations shows the mutations/variations, that were detected in each result file (C: base
change; I: insertion, D: deletion; M: missing bases).

12 Worklist

How to get there: Category Seantient| Operation Worklist
This operation lists all existing orders and their joined result files. The dialogue part Select Orders
and the Worklist Table are the same as Select Orders and the Lower Table in Joining (chapter 11).

To proceed with the analysis select the first order in the Lower Table of Joining or in the Worklist
Table and switch to the operation Sequence.

13 Sequence

How to get there: Category Seantient| Operation Sequence

The operation Sequence is the main operation for the analysis. Before analysing our demo data,
important features of this operation are explained below.
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Order | statistic | Protocol | Famiy | al8 |distinct 4| other 4 | fiter 0| (7 all Genes [ selected Gene:

Order No: 150120001 P...| m..] ndex | Gene | Transcript Location | Pos. [ 1. [Nucchange [AAChange [s...[Hint [webRef. [c.HGvS | p.HGVS | mutEntry | mutEffect
Patient:  P-12 M 1 CoL1A1 ENSTO0000225954  E13 -14 € t-sglhet) rs176394.. C.850-14... 0/40f13  intronicv...
DMAMo.: 12 BH 2 coLial ENSTO0000225964  E22 38 (1430) € G-sAfet] G->D(#7) €.1480GA  p.Gly497.. Ofiof15  patho.m...
Date: 01/12/2015 14:10:54 o s coL1AL ENSTO0000225964  E43 34 (3070) € G-=Chhet) D->H{1024 C.307063C  pAspi02...
Sample Sr.: B0 4 €oLiAL ENSTO0000225964  E43 37 (3073) € G->Thet) G->c(1025 €307365T  p.GIy102.,
Projeet: M s coLiAl ENSTO0000225964  E43 +19 € a>clhed £.3080+...
Procedures: [ sEQCOLTAL B0 s coL1A1 ENSTO0000225964 E49 1903540 L. 1 C(homo) [STOP] AA .. R €.3540_3... p.Gly1i8..
a0 7 CoL1AL ENSTO0000225%64  E4S 58 (3580) C G-»Chetl D-=H{1139 c.35B0GC  piAsRLIS...
H s coLial ENSTO0000225954  E52 -12 c  g-vafed rs224343... C.4240-1... 5/76f15  intronicv...
State: compl. < >
Refe
i " A W intonaz Exan 13 Intren 13
7 A oafd
VAW
AT TA T ® CT CT 6
Genes % t t 1 t 2 t t t e g g
| a a 4 o = £ e a © | © 8
Gene | State | Co... | Tvaldatic | “O-1AL " # 0
COL1AL compl, i ! |
] b i s
combined s + 1 a 1 e t e + g a t e t a e s a G ¢
< > ' i .
| o # 1 E13fnd : 1 i s
| Positions / Resuitfiles e e e e e S = = 3 S 3
: COLIALEIT 14 : ! "
senomic | cpna | CIAIE13-19F ; ' i
# |loc. |Dir |Var. | W.| Con. & !
E10  fud i : : ;
E10 rev f i )
Eil  fud ! : i i
Ell  rev { v \ A\ : é o iy /l\
E12  fwd / ! : ‘\ H / /\
E12  rev 1 v ; ! 1
t B3 fwd C I i ! -
2 e FEeliE / £2:E13rev i ¢ : =]
E14  fad / a ) t a 1 — e t c ¢ g a 3 € t a e a g 5} ¢
El4  rev { COLIALE13-14 i i
E15  fud ! CLAIE13-14R : i
E15 rev fi H H
El6  fud / i | :
El6 rev Al ' \ ! '
Ei7 fad Vs g | 3 g
E17  rev i /\ /\ } i‘ ! yi \ i
E18  fud / . \ / : { :
E18  rev / \ / \ b i\ 7\ \ o UL : i
E19  fud / \/ / : \ } / i \ E
E19 rev Al A . | = J
£20 fud ’n b -18 -10 -5 1 B
E20 rev Al Exon/Intron « | on 12 COL1A1 / Intron 12
E2l  fwd Af =2 Z
E2L  rev l Comments —
E22 fwd C / Shaow — Functions
E22 rev C li
£33 fud i reading check statistic: R Next
E23  rev d ﬁ — a5
E24  fwd Al v - 7| fratete =] d 2l TV | M print...
< > edited het. pos. mism.
Eloo 3 EAa x Ba s
T | M| (Dbases (@ statistic 5 e M 2 Extras-> | _ Pratocol

13.1 Order/Statistic/Protocol/Family

4 Order: This tab shows all important information about the order like order number, patient,
DNA number, date etc.

4 Statistic:

SD
(standard deviation)

Order  Statistic lF'rot c:oII Famil_l,ll

Info C1A1E42-43F KE43:37 7 0.000

SPA 0058 0475 \ 05893 0032
S0 0032 0072 \oo022 0014
RP& 0036 0282 0532 0048
RSED 0740  1.4350 1.154

SPA RPA
(statistic peak area) (result file peak area)

Sequences of the same chemistry mostly show the same electropherogram characteristics,
that is background, peak compression, curve height etc.. Same chemistry means same gene,
exon, sequencer, sequencing direction, amp. module and seq. primer. Therefore, they can be
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used for statistic evaluation. For each selected base position of a result file, this tab shows the
corresponding statistic values (statistic value of the peak area, statistic value of the
background, standard deviation). These were calculated over all existing result files of the
same chemistry already archived (see chapter 15), where the selected base was detected
homozygously. Heterozygous positions are not used to calculate the statistic. The present
statistics are listed in the operation Statistic [master file] (see also chapter 15). The advantage
is, that all analyses can be compared with previous analyses. Therefore the statistic helps to
decide whether a postion is heterozygous.

d Protocol: This tab shows a list of all base changes as well as ignored bases to left and to right
of the currently selected gene within the dialogue part Genes for each result file. By selecting
an entry, the cursor jumps to the corresponding base position within the Electropherogram.

4 Family: This tab shows a list of all orders belonging to the same family ID. The current order is
always shown in the first line. Click on one of the other orders to open it.

13.2 Reference

A reference sequence is shown that corresponds to the sequence of the result file in the
electropherogram. A reference sequence is a sequence of the same chemistry (gene, exon,
sequencer, direction, amp module and seq. primer) which was analysed previously and defined as a
reference. Only one reference sequence can be saved for each chemistry.

To save a result file sequence as a reference, right-click on a base of the result file sequence (see
13.6 Electropherogram for result file sequence) and select the item reference > save as from the
context menu.

If a reference sequence with the same chemistry has been saved already, there is the option to
overwrite it. All reference sequences are listed in the lower table of the operation Statistic [master file]
(see chapter 15 for Statistic [master file]).

13.3 Genes

This dialogue part shows all examined genes of an order. To open a gene map which displays the
analysed parts of the gene and the existing result files, right-click on the gene entry COL1A7 and
select the context menu item show > gene map....

-~ Genes combined seq
Gene | State | Co... | Mvalidati | # 1: E13 fnd
[ e — —

ignore (toggle) COL1A1-F13-14
o Cl1AIE13-149F
statistics L4 <
| editing * l
=}
show 3
export g protocol...
. T |
requirement k|
gENE VErSion... /
| |2
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The dialogue Gene Map opens:

Gene Map -E -EI -

Order 110390001 Gene: COL1A1

pa— DOID IO DI DI DD SO T >
| | (| () (8 (S ) (§] (6 (5] (&) (&) (&) (W (&) (W) (&) (1) () (IS
CR AT IR R C R IR TR T CRRRCE

2 > 202COLA. » 2 (12 > >(12COL. > (1. >

=
_JQ_J_J_J-H-J

< {2eota. L& (12 ... & L(2eoL.. &0 (1. £

(0].8 I/

The shown gene parts are highlighted with different colours:
4 Bréen highlighted exons show that these exons are sequenced (at least one result file exists).

Exons that are not sequenced are highlighted orange.
Light green parts at the beginning and/or end of a sequenced exon are analysed intron parts.
Introns parts that are not sequenced are highlighted pink.

BBE highlighted parts within an exon or intron mark detected mutations/variations.

The arrows above and below the gene parts show the existing result files in forward and reverse
direction respectively. The arrows can be coloured differently:

4 Result file exists.

4 1 138-14.. Result file is technical validated (chapter 14.1.7).
= 1 138-14.. Result file is required (files not loaded yet).

So what is shown in this case? The complete COL1A7 gene has been sequenced in both directions.
We have two result files for all exons, one forward and one reverse direction.

13.4 Positions/Resultfiles

This dialogue part shows all loaded result files belonging to the selected gene in the dialogue part
Genes. To display the result file base sequences of an exon within the electropherogram, click on it
once.

13.5 Variation/Mutation Table

This table shows all detected variations/mutations.
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allg ] distinct 4 | ather 4 ] filter 0 ]

™ &l Genes (% Eele

.. ml Index ‘ Gene |Transcript | Location | Pos. [ | Nuc Change | AA Change | 5... | Hint ] web Ref. | c. HGVS | p. HGVS | mut Entry ] mut Effect ]
8™ 1 COL1AL ENSTO0000225964 E13 -14 C  t->oed rs176394.., 85014, 0/40f13  intronicv...
B HE 2 COL1A1 ENSTO0000225964 E22 38 (1490) C G->Afhetl G->D{47) c.1480G>A  p.Gly497... 0f1of15  patho.m..,
|80 3 COL1AL ENSTO0000225964 E43 34 (3070) € G->Clhet) D-=H{1024 C.3070G>C  p.Aspi0z...

El 4 COL1A1 ENSTO0000225964 E43 37 (3073) € G->T(het 6->C(1025) €.30736>T  p.Gly102...

B s COL1A1 ENSTO0000225964 E43 +19 C  a->chet) €.3090+..

a0 s COL1A1 EMSTO0000225964 E49 19(3541) /... I  C (homo) [STOP] Ak ... B €.3540_3... p.Gly118...

B0 7 coL1Al ENSTO0000225964 E49 53 (3580) C G-»Cfhet) D->H(1194) €.3580G>C  p.Asplid..

M = COL1A1 ENSTO0000225964  ES2 12 c  g->afhet) rs224949... .4240-1... 5/70f15  intronicv...
€ >

The table is divided into the tabs all, distinct,

other and filter. The number of mutations present on

each tab is shown as well:

4 all: lists all mutations
d distinct: lists mutations where the base is mutated in both sequencing directions

4 other: lists mutations where one sequence (forward or reverse) shows the reference

sequence

4 filter: lists mutations that were filtered using the SNP database filter (in the Demo Data no
SNP databases are installed for filtering. For more information, please have a look at our
User Manual SeqPatient (Menu Help > Manuals) or contact our support team).

If an

entry is selected within this table, the corresponding position will be shown in the

Electropherogram. For the analysis, it is usually enough to check the here listed entries.

The Variation/Mutation Table is explained in the following table:

Column

Description

Print

Ol

mouse-click |

B4

mouse-click %

The mutation is not printed in the report.

The mutation is printed in the report table.

The mutation is printed in the report table and the corresponding electropherogram is
also printed.

mut DB Mark the box if the mutation should be added to the mutation database during the
archiving process (chapter 15).

Index Here the table entries are indexed.

Location Location (e.g. exon) of the detected variation/mutation.

Pos. Nucleotide position of the detected variation/mutation. The first number shows the
position in exon/intron count mode, the number in parenthesis shows the position in
cDNA count mode. The later is only shown if the mutation is localized within an exon.
In case of insertions or deletions only the forward sequence position is shown.

Type Variation/Mutation Type: C (change of a nucleotide (SNP)), D (deletion), / (insertion), M
(missing bases)

Nuc Change The changed bases.

AA Change The resulting changes in the amino acid sequence.

State State of the loaded result file: V (technical validated), S (medical validated)

Hint The entry is RF changed if the reading frame is changed by the variation/mutation.
(Reading frame has to be available!).

web Ref. Reference index of the detected variation, if it is described in the downloaded gene file.

HGVS nomenclature

Here the HGVS nomenclature for each table entry is listed.

mut Entry In case the mutation is present in the internal mutation database the column mut Entry
shows the frequency (homo/hetero) of the mutation.
mut Effect If the mutation is in the mutation database and a information is entered, it will be shown

in this column.
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TValidation User and date of technical validation.

MValidation User and date of medical validation.

Note: In case SNP databases are installed, information from the SNP database for a mutation can be
shown in additional columns (in the Demo Data no SNP databases are installed for filtering. For more
information, please have a look at our User Manual SeqPatient (Menu Help > Manuals) or contact
our support team).

13.6 Electropherogram

In this dialogue part the electropherogram curves of the result files are shown. The reference
sequence, the result file sequences and the combined sequences (of both result files) for bases and
amino acids, are also shown. The location in the result file (exon/intron) is also displayed.

background bar reference sequence combined sequence result files
diagram (amino acid sequence) | |(amino acid sequence) || (amino acid sequence)
location overview D OGO combined sequence el iles
(Gene Admin) (base sequences)

\ Intron 21 \ Exon 22 =

COL1A1
combined seq

#1: E22 fwd

COL1A1E21-22
ClAlE21-22F

# 2 E22rev

COL1A1-E21-22
C1A1E21-22R

'-'I :E- 4:3 4:5-
Exon/Introf = COL1A1 n22 COL1A1 / Exon 22
k ( / :
electropherogram| | horizontal scroll horizontal vertical
curves function compression | lcompression

combo box
(count mode)

numbering

There are different count modes possible. They can be changed with the combo box (count mode):
d Exon/Intron: the first position of every exon/intron is 1.

cDNA: refers to the absolute position of the base in the gene, excluding introns.

AA: every amino acid is counted.

File: first base of the file is 1.

Gene abs: absolute position in the gene.

B R B OB B

Genome Position: genomic position.
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Above the electropherogram the location overview is shown, giving an overview of the selected
location in the dialogue part Position/Resultfiles.

148 | i | Exon 43 143

Introns are marked yellow whereas exons are marked blue. Entries of the mutation database (see
chapter 15 Mutation [master file]) are indicated as bars below the overview (here in grey, color is user
defined). Web Refs and Local Infos are indicated as bars above the location overview (here in light
blue and blue respectively). Web Refs are known variations described in the downloaded gene file (in
our case COL1A1 from Ensembl). Local Infos is information deposited at a base position by the user
(color is user defined). You can jump to a location within the electropherogram by clicking on the
overview.

The peak height ratio diagram is shown graphically for each position below the location overview.
The bars show positions with a high background.

In case there are no or only small bars above/below the middle line, there is no high background. In
case a background is present, there is a blue bar above the line for forward bases and a purple bar
below the line for reverse bases:

typical heterozygous position (bars present for forward and reverse bases)

* Intron 12 | Exon 13
.

> middle
line

COL1AL a t t a t t i t (e t o
combined a t t a t o t o t g
# 1: E13 fnd d :

B 1 1 a 1 c 1 c 1 g

———, C——
COL1A1-E13-14 ) 1
C1AIF13-14F | 1
# 2 El3rev 1
COL1A1-F13-14 |
C1A1E13-149R
—1ID

|Ex0nﬂnh’0n j ren 12 COL1A1 / Intron 12

Calculation of the bars:

peak height ratio = peak area highest not reference bases/(peak area highest not reference base +
peak area reference base)

e.g. reference base is T, highest not reference base is G

peak height ratio= peak area G/ (peak area G + peak area T)
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The peak height ratio is shown as a bar in the graph for each base position.

It is possible to show the electropherogram data in a separate window. Therefore right-click one of
the result file sequences and select result file view from the context menu:

edit baszes... -

show family...

edit r

@
e
-
1]
T e 7 SR - S

split sequence
print...

reference k Eah

result file view

iebeiieieiely [z et "":,!""""""""'In""l,'.| """"E‘""

The result file view gives a better overview in case many sequences are present for one location.

# 1: E13 fwd

COL1A1E13-14 e [l —n
C1AIE13-14F i i

#2:El3rev

@
m
o
@
]

COL1A1-E13-14
C1AIF13-14R

’Exonﬂnh’cn L.l 20 15 ET] -5 T % 3 g s B e @ cg 0 I"
{ Intron 12 COL1A1 { Intron 12 COL1A1/ Exon 13
ioriginal VI < >
edited het poz iz —_—
Lo | Eria s Eia sl

13.7 Show

This dialogue part offers different functions, which enable to jump quickly to the corresponding
positions within the electropherogram.
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Show

reading check statistic
|3 ] [statsic +] <l T 2]
edited het. pos. iz,

oo > oo s g

4 reading: the selected reading frame is shown in the electropherogram.

4 check: there are different items that can be checked. The jumper aside serves to move
forward or backward to the corresponding positions within the electropherogram.

4 edited: jump to edited base positions (auto edit function or user).

=

het. pos.: jump to heterozygous positions.
4 mism.: jump to mismatches.

13.8 Functions

This dialogue part comprises different functions to edit the orders.

Functions
; I Mext |
T.v.| I'~"I.1.-'.| orint. .. |
Extras -» | Protocol |

&

[Previous] and [Next]: jump to the previous or next file in the Worklist or Lower table of Joining
respectively.

[T.V.] and [M.V.]: to technically and medically validate the order.
[print...]: to print a report.
[Extras ->]: undo-, redo-function, enter a comment or change the order state.

E R B R

[Protocol]. to open the protocol which shows all recent modifications of the order.
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14 Analysis of the demo data

14.1 COL1A1

Now look at the first order with gene COL71A71 (DNA No 72). Look at the result files in the dialogue
part Positions/Resultfiles/column Var.:

~Positions [ Resultfiles
genomic ] DNA 1

] Loc. ] Dir. J Var, W.] Con, =
El fnd /
E1l rev il
E2 find Al
E2 rev ! |E
E3 find !
E3 rev il
E4 fwd ;] L=
E4 rev !
ES find /
ES rev il
Ed fwnd !
E& rewv !
E7 fwnd /
E7 rev Alf
ES find Al
ES rey !
E9 find !
ES rev !
E10  fwd !
E10 rew !
E11  fwd !
E1l rev il
E12 fwd !
E12 rev !
E13 fwd §C /
E13 rew JC /
El4  fwd T
=14 e i
PRI b

There are no variations/mutations found in exons 1 to 12, 14 to 21, 23 to 40, 42, 44 to 48 and 50 to
51 (no entry in the column Var.). These sequences do not need to be checked.

The result files of exons 13, 22, 43, 49 and 52 show at least one mismatch (entry in the column
Var.).

There are eight variations/mutations detected which are listed in the Variation/Mutation Table (tab
all). These positions need to be checked.

all8 ]d\shnct4] other 4 | fiiter 0 | " all Genes (¥ selected Gere

. | Muc Change AA Change . | Hnt | web Ref, . HGVS mut Effect | TValidation Myalidati

Transcript | Location | Pos,

p. HGYS mut Entr‘f

COoLL...

In... | Gene

g &M COoLL.
B0 3 colLi.
O 4 COLL..
BHE s COoLL..
80 s COLL..
El iz CotL1...
M s

£

E22
E43
E43
E43
E49
E49
E52

B =.1490}
34 (3070)
37 (3073)
+19

19 (3541} /...

58 (3580)
12

C
C
C
c
T

€
LB}

G->A (het)
G - C {het)
G ->T (het)
a - c (het)
C (homa)

G - C {het)
g ->a (het)

G -»D (497)
D -»H (1024)
G -»C (1025)

[STOP] A ...
D ->H (1194

rs224949. .,

C.1430G A
C.3070G=C
C.3073G>T
€.3090+...

3540 3.

€.3580G>C
C.4240-1...

p.GIy497...

p.Asp10Z...
p.Gly102...

p.Gly118...
p.Asp119...

0/0of 15

0/0of15

paﬂ'm m..

intronic v...

Four mutations are listed on tab distinct, for those position both sequences (forward and reverse

sense) do not show the wildtype.
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als  distinct4 | other 4 | fitero | " all Genes @

P..] m| In... | Gene | Transaipt | Location | Pas. | T.. | Mucchange | AAchange | s... | Hint | webRef. | e HEVs |p.HeVs | mutEntry | mutEffect | Tvalidation | Myalidati
B e 1 coLi.. EMSTD.. E13 14 € t->agfhet) r5176394.., c.B50-14... 0joof13  intronicv...

g :z COLl.. EMSTO.. E22 38 (1930) C G->A(et) G->D(E99) c.1490G>A p.Gly497.. 0/0of15  patho. m...

%] M 3 COL1... ENSTO... E43 +19 [ a-=c(het) c.3090+...

B s COL1.. EMNSTO... ES52 -12 C g->a (het) rs224949,.. c.4240-1... 0/0 of 15 intronic v...

< >

The other four mutations are listed on tab other. For these mutations only one sequence displays a
mutation whereas the other sequence shows the reference sequence. Mutations listed on tab other
are therefore not as likely to be real mutations as distinct mutations.

als | dstincta other 4 ]ﬁ“H o " allGenes (% Selected Gene!
p...|m.]n. | Gene | Transoript | Location | Pos. | 7... | Muc Change | AAchange | 5. | Hint | webRef. | Hevs | p. Havs | mutEntry | mutEffect | Tvalidation | Myalidati
|0 1 COLL., ENSTO., E43 34 (3070) C  G-»>Cfhet] D->H{1029) C3070G>C  p.Aspl0Z.,
g0 2 COLL.. ENSTD.. E43 37(3073) C G->T (het) G->C (1025) c.3073G>T  p.Gly102...
OJ: 15 COLL., ENSTO.., E49 19(3541) /.. 1  C(homa) [STOP] AA ... R.. ©.3540_3... p.Gly113...
O 4 colL. ENSTO.. E49 53 (3580) £ G->Clet] D->H({1194 c.3580G5C  p.Aspllg...
< >

14.1.1 Mutation in E13 position -14

Please click on the first entry (exon 13) of the Variation/Mutation Table (tab all). The
electropherogram view changes to this position.

There is a k (g+t) in the forward and reverse sequence at base position -14. The EMBL reference
sequence (green line) shows a t.

a 2
a t
= {
-
i
=] f G f

Now look at the statistics. Select the tab Statistic on the upper right part of the screen.
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Crder Praokocol ] Farnily ]

Info C1A1E13-14F FE13-14 700

=P& 0058 1164 0003 0.004
S0 0038 0220 0008 0002
FPA - 0052 04383 0413 0.0
R0 0150 5642 B4.760 1256

e — |_|
[T | |
n] 18 n] n]

#

For each base position of a result file this tab shows the corresponding statistic values. The statistic
values are calculated over all existing result files of the same chemistry which are already archived
(Archiving and Statistics is explained in chapter 15). The number below the bases shows the number
of archived orders where the base was called homozygous. Those are used to calculate the statistic
peak area (SPA, shown in blue), the standard deviation (SD) and the relative standard deviation
(RSD). The statistic peak area (SPA) is a measure for the average peak area. The result file peak
area (RPA) of the result file being analysed at the moment is shown in green. The relative standard
deviation (RSD) shows to which extent the result file peak area exceeds the statistic peak area.

For heterozygous positions, peak areas are smaller than for homozygous positions. That is,
heterozygous positions can be detected not only by the existence of a second peak, but also
by comparison of the peak area with the statistic peak area.

The statistic shows, that the result file peak area for base t at base position -14 in the forward
sequence is just half of the statistic peak area, calculated over 18 archived result files. Furthermore
the result file peak area for base g is as high as the result file peak area for base t. This is typical for
heterozygous postions.

The reverse sequence shows the same.

The peak height ratio diagram (below the location overview) also shows a typical heterozygous
position: there are background bars present for forward and reverse bases.

B rtoniz

In the electropherogram the selected mutation has a grey background. This means it is a known
mutations that is present in the internal Mutation database (see chapter 15). It therefore also has an
entry in the Variations/Mutations Table in the column mut Entry.

alg  ditinct4 | other 4|

P...| m| In... | Location | Pos. | Type | Nuc Change | AA Change ] e J Hint § web Ref. HGVS nome..., | mut Entry mut Effect Tvalidation Myalidation |
] 1 E13 -14 C t->g(het) rs17539445 c.850-14T>G 0/4 of 13 intronic var...

M 2 E22 38 (1490) c G -> A (het) G->D (437) c.1490G>A  0f1of 15 patho. mut...

[ I E43 +19 C a->c(het) €.3090+19...

] E 4 E52 -12 C g -=a (het) rs2249492 €.4240-12G... 5f7of 15 intronic var...

Moreover there is an entry in the column Web Ref of the Variations/Mutations Table. This means that
the mutation is also described in the downloaded gene file (from EMBL or Genbank, in our case
COL1A1 from EMBL).
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Move the mouse to a base within the EMBL reference sequence (gréen line). A tool tip window
shows information about this position. This information is only shown if there is a web Ref and/or a

mut Ref at this position!
\TAH - .

Replace=T/G
DB=dbSMP / ID=r=17639446

tutation=c. 850-14T > G
Muc Change=t -» g |-
Lt Change=
Effect=intranic wariation
Fregquency=0/4 of 13

If the computer is connected to the internet, the web reference can be looked at by right-clicking on
base a within the EMBL reference sequence or on the corresponding entry in the Variation/Mutation
Table and select the context menu item web Ref. > show....

web Ref 3 show rsl7639446... I local Info
mut Ref 3 web Ref
mut Ref

show missing bases
: y =‘| add mut to DE...
intronic var...

setting (3 § ' | |

export L4

If the context menu item mut Ref. > show ... is selected, the dialogue Mutation is opened. This
dialogue gives information about mutations that were detected in earlier orders and are stored in the
Mutation database (see chapter 15).

Manual for demo data SEQUENCE Pilot — module SeqPatient 21



Mutation (=3

Location: |513 Position: ]'1" Type: |C = ] Nuc Change: |L-#0 AA Change: |
Huc Mame: | €.B50-14T>G AA Name: | Frequency: |0/4of 13 Reset
2 : homo/het of total
InfoIntern:  Show | (g exist InfoExtern: ~ Show | (g exist
Disease Mo: | Show | MutEffect: | intronic variation p. mut Effect: undefined «| %
WebRef: | Ethnicty: | v| p.mutCausality: [undefined +| %
Print: | .j Show: | LJ Color: I:l ;'] ¥ show Default: I:l "J Changed Date:  02/15/2007
Wieblinks: Link ] Comment ]
http: ffwww. ncbi.nim.nih.gov/SNP fsnp_ref. cai?type =rs&rs=rs1763%... NCEI entry Add
Remave
~Orders | —Organ / Phenotype
Order No. | Zygosity | DNA Mo | Ethnicity | Nationality | Organ | Phenotype J
70450003
70450009
70460011 Add
70460015

Remove

H

Delste oK | Cancel |

14.1.2 Mutation in E22 position 38

The next entry in the Variation/Mutation Table — exon 22 — shows a R (A+G) at base position 38 in
the forward and reverse sequence. The EMBL reference sequence displays a G.

Order  Statistic ]Pru:utu:u:u:ul] Famil';.f]

Info C1A1E2-22F FEZ23E 00

P& 00T 0077 1300 0.005
s 02 0023 0024 0003
RP&  0y3F 0195 0636 0003
RS0 63114 5142 23595 0535

B - B H H_‘
4:5

5 i e |
0 0 2 0

#
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The statistic shows that the result file peak area for base G in the forward sequence is just half of the
statistic peak area, calculated over 27 archived result files. Furthermore the result file peak area for
base A is as high as the result file base area for base G. The reverse sequence shows the same.
This is a true heterozygous position (R).

In the electropherogram the mutation has a grey background. This shows, that there is a mutation
reference at that position. This can also be seen in the column mut Ref. of the Variation/Mutation
Table. For detailed descriptions see chapter 14.1.1.

14.1.3 Mutation in E43 position 34

The next entry shows an S (C+G) at base position 34 in the forward sequence. The EMBL reference
sequence and the reverse sequence display a G at this position. This is a not distinct mutation, since
it occurs in one sequencing direction only.

E
G

DH

Order Statistic |Prob:u:u| | Family |

Info C1A1E42-43F /E43:34/0.0

SPA 0066 0048 0449 0136
s 08 0.040 0024 0.0MB
RPA 0034 0108 0402 0170
RSD 0634 1529 1993 1.888

=l T

‘l—

A 5

# 0 0

; & _c |
1 20 0

The statistic of the forward sequence does not look like the statistics of the heterozyous positions we
have seen before (chapter 14.1.1 and 14.1.2). Here, the result file peak area for base G is close to
the statistic peak area, calculated over 20 archived result files. Moreover the peak area for base C is
much smaller than the peak area for base G and also close to the statistic peak area. This means
that the archived result files - where a homozygous G was called - have a similar background for
base C then our present result file.

That is, we have no heterozygous base position (S) in the forward sequence and have to change the
Sintoa G.

14.1.3.1 Edit Bases

There are several options to edit the base:

4 Left-click on the S in the forward sequence. Left-clicking a base sets the base of the reference
sequence. A G is set automatically.

4 Right-click the S and open the context menu shown below:.
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R
C
R
C

edit bases...

A- (A
C-(Q)

AT

print... T-M

M- (& Q)
: R- (4 G)
\; \};\_ﬂ W-(AT)
R D : 5-(C.G)
5 G A G A ¥-(CT i

-

edit

reference 4

K-(GT)
V-(ACG)
H- (A C T}
D-(AGT)
B-(C G, T)
MN-(ACGT)

Meone ’_\
ignore to left

ignore to right

CoL1A1

4 Here you can use the items edit (1) or edit bases...(2) to do your modifications.
(1) edit: Select the base that should be set, in our case edit > G.
(2) edit bases... : Opens the dialogue Edit Bases.

5| Edit Bases = o
Seq 1 ISeq2 |
change check statistic
Gene: COL1A1  Direction: [fwd File (12 _COL1A1-E42-43 CIAILE [z 5] |sttisic -] __il =
edited het___9§ mIS_T__
Cla = Bl = e sl
gene
[T T T I T I I T T T I I I I T I T T I I I T ITTIA TTTITIT TR T
32 33 34 A5 36
edited G A =] A Cl 11
calculated G A 3 A C r
original I G A | | G 2 A C
Exon 43 Exon 43 Exon 43 Exon 43
Pl |__J [
-3 2! -1 sel. +1 +2 +3 .
Al 15 [ 30 [ 3 [ 40 [ 37 [ 3 | 26 iew reverse - =
IExon ntron i xiras -=
T[e2 [ 73 [ 7 [ 68 [ 54 [ 3¢ [ 14 = original il —!
G| 152 [ 224 | 289 [ 280 | 255 | =201 | 133 {7 complement
c[ 81 [ w4 [ 16 [113 [ 96 [ 720 [ 43

OK I Cancel |

o

To set a G at base position 34 right-click on it within the edited line and select G
from the context menu. Then press [OK].
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The Mutation in E43 at position 34 disappears in the Variation/Mutation Table.

14.1.3.2 Undo Function

There is a function available to undo manual edits in the electropherogram. Therefore press the
button [Extras->] in the dialogue part Functions and select undo....

comment...

1 et print. ..

order state ¥

[ Extras -::-] Protocol |

The following dialogue opens:
Undo / Redo 3w

Action ]
change base E43, 279 5>G

Ok | Cancel |

The latest edit in the electropherogram is listed on top. If you select it and press [OK] the edit will be
removed. In our case the listed base change is all right. Therefore we do not use the undo-function.

14.1.4 Mutation in E43 position 37

The next entry in the Variation/Mutation Table shows a K (G+T) in exon 43 at base position 37 in the
forward sequence.
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& Crder  Stabistic lF'ru:utu:u:u:uI | Farnily ]

Infa C1A1E42-43F FE43:57 0.0

=P& 0059 0478 05593 0032
S0 0032 0072 o002 0014
RP& 0036 0232 0532 0043
RED 0740 1450 27595 1134

E_
)
L i
= == ——T
e & & | & |
# 0 u} 20 0

\

>

The EMBL reference sequence and the reverse sequence have a G. As the mutation we just edited
(chapter 14.1.3), this is also a not distinct mutation.

The statistic shows that we have the same situation here, as described in chapter 14.1.3. This is not
a real heterzogous position.

So the K in the forward sequence needs to be replaced by G. Therfore you can left-click or right-click
on the K as done before (chapter 14.1.3.1):

4 Left-clicking sets a G automatically (base of the reference sequence is set).

d You can right-click on the base and select edit > G.

# You can right-click on the base and select edit bases... to open the dialogue Edit Bases:
Right-click on the K within the edited line and select G from the context menu. Then press
[OK].

14.1.5 Mutation in E43 position +19

The next entry in the Variation/Mutation Table shows a m (c+a) in exon 43 at base position +19 in
the forward sequence. The EMBL reference sequence has an a at this position. This is a distinct
mutation because no reverse sequence is present.
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+20

Order Statistic |F‘ru:u1r.|cu:u| | Family |
Info C1ATE42-43F / E43:+15 /0.0
SPA  0.650 0.015 0.130 0122
sD 0.023 0.008 0.023 0.024
RPA 0.622 0.007 0.120 0.220
RED  1.231 0.047 0.435 1.164
P ==
)
B
[E AR T £

If you have a look at the statistic you can see, that we have a similar situation as described in the
chapters 14.1.3 and 14.1.4. In 11 archived result files, where a homozygous A was called, there is
always a certain background for base C present. Moreover the peak area of base C is much smaller

than the peak area of base A.

So probably base position +19 is not heterozygous. We remove the m and set an a as done before
(chapter 14.1.3.1). Therfore you can left-click or right-click on the m:

4 Left-clicking sets an a automatically (base of the reference sequence is set).

# You can right-click on the base and select edit > A.

# You can right-click on the base and select edit bases... to open the dialogue Edit Bases:

Right-click on the M within the edited line and select the item A from the context menu. Then

press [OK].

14.1.6 Mutation in E49 position 19

The next entry in the Variation/Mutation Table is exon 49. At base position 19 there is an insertion

of a C in the forward sequence. The EMBL reference sequence and the reverse sequence show no

base. This is again a not distinct mutation.
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. o Order Statistic |P'rnt-:u:nl | Family |

Infa C1A1TE4SF / E45:15 /0.0

SPA. 0.000 0000 0000 0.000
50 0.000 0000 0000 0000
RPA  0.004 0257 0.001 1364
RS =555 =555 =559 =599

20

The statistic also shows that there are no archived result files, where a C or any other base at this
base position has been detected before. That is, the insertion (C) in the forward sequence isn't one.

To remove the insertion, you can left-click or right-click on the C as done before (chapter 14.1.3.1):
4 Left-clicking removes the C automatically (base of the reference sequence is set).
4 You can right-click on the base and select edit > None.

4 You can right-click on the base and select edit bases... to open the dialogue Edit Bases: To
remove the C at base position 19 right-click on it within the edited line and select the item
None from the context menu. After the C is removed, press [OK].

14.1.7 Mutation in E49 position 58

The next entry in the Variation/Mutation Table is exon 49 position 58. There is a S (C+G) in the
forward sequence The EMBL reference sequence and the reverse sequence show a G. This is again
a not distinct mutation.
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Order Statistic | Frotocol | Family |

Info C1A1E45F / E45:55/ 0.0

SPA 0072 0083 0528 0207
s 0029 0.032 0029 0220
RPA 0045 0122 045 0578
RSD 0793 1243 0933 3.453

——
= 5 B &
A T e ¢ |
# 0 o 17 0

E-l[l

The statistic shows that the result file peak area for base G in the forward sequence is close to the
statistic peak area, calculated over 17 archived result files, that showed a G. The archived result files
also show a certain background for base C. The reverse sequence doesn't show a heterozygous
base position.

That is, the heterozygous base position (S) in the forward sequence isn't one.

To remove the insertion, you can left-click or right-click on the S as done before (chapter 14.1.3.1):
4 Left-clicking sets a G automatically (base of the reference sequence is set).

d You can right-click on the base and select edit > G.

4 You can right-click on the base and select edit bases... to open the dialogue Edit Bases: To
set the G right-click on the S within the edited line and select the item None from the context
menu. After the G is set, press [OK].

14.1.8 Mutation in E52 position -12

The last entry in the Variation/Mutation Table — exon 52 — shows a r (a+g) at base position -12 in the
forward and the reverse sequence. The EMBL reference sequence shows a g.

The statistic shows, that there are 10 archived result files where a was detected homozygously

(upper statistic). Compared to the statistic values the result file peak area for base a is only half of the
statistic peak area. Moreover there is a peak for g.
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Order  Sbatiskic lF‘ru:utu:ucu:uI ] Farnily ]

- -
Info C1ATES1-52F FESZ:-12700
c c =PA 0OE09 0.001 0.ao0 0.003
=D o.ooF 0.003 0.o00 0.005
c c REPA 0570 0.00a 0.403 0.004
l——— ' R=D 53799 0.500 =099 0.831
A, | & | |
# 10 ] B ]
Crder  Statistic |Pru:utu:u:u:u| ] Farrily ]
e c c e Info  C1A1ES1-52F (E52-12700

SPa - 0005 0000 0OFFE 0045
: S0 000z 0000 0020 0037
RP& 0370 0000 0405 0004
. RS0 =995 0000 13321 1113

A homozygous g was detected in 6 archived result files (lower statistic). To see the statistic click on
the G in the tab Statistic. Here, the result file peak area for base g in the forward sequence is just half
of the statistic peak area. Furthermore the result file peak area for base a is as high as the result file
base area for base g. The reverse sequence shows the same heterozygous base position.

This is a true heterozygous base position (r).

There is also a web Ref and a mut Ref entered which shows that it is a known mutation that was
detected before. For detailed descriptions see 14.1.1.

14.1.9 Result of the COL1A1 analysis

The analysis is finished and there are three remaining entries in the Variation/Mutation Table (tab
all). All of them listed on tab distinct initially. The mutations listed on tab other were no real mutations.

all 3 wdisﬁnct3 | other 0 | fiter 0 | (" allGenes % selected Gene
P...] m] R | Gene Location | Pos. Type ] Nuc Change J AA Change ] Lt | Hint | web Ref. c. HGVS p. HGVS | mutEntry | mutEffect | Tvalidation MVyalidation
M 1 coLl.,, [Ei3 -14 c t-=g(het) rs176394... c.850-14... 0/40f 13 intronic v...
M 2 coLl.. E22 38 (1490) £ G-»Afhe) G->D(497) €.1490G>A  p.Gly497... 0fiof15  patho.m...
E 3 CORL. [ES2 -12 L2 g->a (het) rs224949... c.4240-1... 5/7 of 15 intronic v...

That's the result of your COL1A1 analysis!

14.1.10 Validation

It is possible to technically and medically validate all result files of the order. The technical and
medical validation shows that all validated variations/mutations have been looked at and confirmed.
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For the validation of single exons mark the corresponding exon within the dialogue part
Positions/Resultfiles and use the buttons [T.V.] and [M.V.] respectively below this dialogue part. To
validate all exons at one time, use the buttons [T.V.] and [M.V.] respectively shown in the dialogue
part Functions.

LTy 1wwu J
E47  rewv !
E42 fwd /
E48  rev f
E4g fnd MM — -Functions
E49 rev N
ES0  fwd N Breyios | Mext I
ES0  rew vl =
E51 find /s
E51 rev /s print... I
i |E5Z [dwd [C [ [ /oW -
2z Enz | revl | B =
< [ p Extras —:=-_| Protocol I

gT.u.! M.u.|>® bases i statistic

After the technical validation, the field Condition in the dialogues Gene and Position/Resultfiles is
highlighted gféén and shows the entry V. After the medical validation the field Condition is highlighted
yellow and shows the entry S. The user who did the validation and the date are shown in the columns
TValidation and MValidation. Moreover after medical validation all edits are locked, no further
modifications can be made unless the medical validation is removed by clicking [M.V.] again.

14.1.11 Printing of a report

After finishing the analyses the report can be printed. Which mutations/variations are printed and if
the electropherogram data is printed depends on the settings in the Variation/Mutation Table in the
column Print (see chapter 13.5).

To print a report click on [print...] in the dialogue part Functions.

£

— Variation —options

P... | Variation " zelection only
all &+ gelect all
distinct " select all not printed
other
filter

—report
SegPatient-Family Report

] O

Save as default | SegPatient-Report short

Preview... |
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Here you can choose what to print:

4 Check genes to print. The options selection only, select all and select all not printed helps
checking the items.

4 In the field Variation you can choose which tab of the Variation/Mutation Table to print (all,
distinct or other). By default the tab all is selected.

4 In the field report two report forms can be selected by default. The report Seq Variation short

contains all information of the report Seq Variation except the resultfile information and the
gene map.

Open a print preview using [Preview] and use [Print] to print your results.

JsI medical systems GmbH JS medical
Tullsstr. 18 systems

D-77B8EE Ettenheim

ww'w js medis ys.de

SANGER SEQUENCING REPORT

Ordar-No - 143630006 DMHA-Mo @ 12 Projct:
Patiant: P12 PatantiD: 12 Family 4D : 2222
MY - 1229204 fas)
Gene;
COL1AT [ENSTO0000ZZ5964 ) WV 3s [12/25'2014 16713356]
Result:
mder JLocatkon [Postion Type |Wuc Change  |[HEVES HEVED Wen Ref (Mot EMed
1 E13 -14 c 1= g {heh) CAM-14T=E w1763 446 (intromic
Gere NE) |varsban
2 E2Z 58 {1490 |C G = ARt CAL0E=A DG 4aTASD pama
mutztion
3 |ES2 -12 c J=-a (pei) S 401254 E2240497 |intromic
[Seme fik) |varaton

1} B33 -14 & i g hal) C.8530-14T=5
o i L om i £ c £ = k s
klll IllI }(\ ! P CDUIA B CIAE I W _ ST
Lo E13
\m 'I,J \‘l Cireceiorr ST ward
] Ao
T
A T T A T " = T = ¥ =
-5 - T B - ana E - e =
: k L L L = a e -
II|I L COUIA-EE-1A_CAE1 > WE S5 e
= | et B1E
' I||I fﬁ' Drefiarr paysarse
X ".\ J l\f / Rem 621 20T
T ] e T & ™ G A G U
-5 ] =T -l -2 e T T -1 &
2% -E22 I Mdem C G- AMmet) C14805=R 0.EL4aTAsD
A o & - -3 T [ T T G

AL COLIA-EN-ID CIATEZTIF ST a0
LomcioT B2

Oredior irwad

Mos I

SIG0CIA-EN-22 CIATESHESR 0T omind

Sofwer s ersione Seqfod 420 Frife Dete D 1220H4

With a little usage you will see, that complete analysis of COL71A71 gene can be done in less
than 5 minutes.
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14.1.12 Basecaller and Auto Edit

Even though there are many exons in our COL71A71 sample, only seven entries were found in our
Variation/Mutation Table. There are two reasons for this:

(1) SEQUENCE Pilot contains its own basecaller. This means it does not take the bases set by
the sequencers Basecaller. During the import of a result file it calculates the bases by curve
values. The rules for calculation can be defined in the thresholds (operation Thresholds
[master file]). There is one exception: heterozygous base positions set by the sequencers
base caller are never replaced.

In the dialogue Edit Bases the bases calculated by the internal basecaller are shown in the
calculated line, whereas the bases set by the sequencers basecaller are shown in the original

line.

To see the following example select E3 in the Position/Resultfile table, select base position 4
in the electropherogram. Then right click on the C in the forward sequence and open Edit
Bases.

calculated line original line

Seq 1 ISeqzl

change check shatiztic
Gene: [COL1A1  Direction: [fwd File: [(12_COLIAIE03_C1A: 1720 5|0 [statistc | <l 0 ]

calculated
original

edited het, pos, ST,
| [llom ] [l oo =] [l ooz

C

Exon 3
>

sel. +1 . 1

308 437 555 573 iew reverse e
Exon/Intron - xiras ->

— e - [Exont <] s

17 17 17 16 "

886 886 815 686

To get an impression how many original base positions within a result file have been changed
by the internal Basecaller of SEQUENCE Pilot, use the jumper change within this dialogue
(Edit Bases). (Alternatively go to the dialogue part Show and select the item change of the
jumper check). In the result file above 20 bases were changed.

(2) SEQUENCE Pilot contains an own Auto Edit function. This function enables the program to

delete insertions when there are none.
replace ,N“ base positions by a base.
extend compressions (W ==> A + T).

remove heterozygous base positions, based on the already existing statistic data (opera-
tion Statistic [master file], see chapter 15). The statistic data will only be factored into the
auto edit function if at least five result files of the same chemistry exist.
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All base positions changed by the Auto Edit function are shown in the edited line within the

dialogue Edit Bases.

Here are some examples:

extend compressions (exon 8 fwd base position -4): A N called by the sequencer was
replaced by an M by the internal base caller. The M was extended to C+A by the Auto Edit.

Seql |seq2 |

change check statiztic

Gene: COL1A1  Direction: fd File: [(12_COL1A1-E08-09_C

1728 | [statistic <] 'éll 0 >

—
show edited het. pos. mizn.
N [ =] 172 ] [0 | [ oo ]
[TTTTTT T T Il T T T I T T T T T T T I T T el Tl TTT1 a g

edited

calculated

original

-2

=1

82

361

35

7

0

o]

o]

o]

2

169

[ 279

0
[ 408

| &31

View reverse
% original
" complement

Intro Exc
>

IExonﬂntron vl Exftras -= |

o |

To get an impression how many base positions within a result file have been edited by the
Auto Edit function of SEQUENCE Pilot, use the jumper edited within the dialogue Edit Bases.
In the first example below 2 bases were edited in the second example 3 bases were edited.

(Alternatively the jumper edited of the dialogue part Show shows all edited positions).

remove heterozygous base positions, based on the already existing statistic data (exon 43
fwd-base position -2

Seq1 ISeq?_I

change check statistic
|1”2?ﬂ Ismﬁsﬁc LI Lll 1 LI
[

edited

Gene: [COL1A1  Direction: fwnd File: [(12_COL1A1-E42-43_C

het. posz. migm,

foo | 0o s

edited
calculated
original

Intron Exon

>

g

IExonﬂnh’on vI Extras -> I

View reverse

% original

€ complement

Coc |
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By default the auto edit is activated. If desired it can be deactivated.

14.1.13 How to analyse the order again

You have two possibilities to remove modifications, if you want to repeat your analysis. First remove
the validation by pressing [T.V.] and [M.V.] in the dialogue part Functions.

4 Recalculate-Function: Recalculates already loaded files. Additionally to removal of manual
edits, thresholds can be modified and changed settings (such as an updated software version,
updated gene files (reference sequence) or a modified 1is.ini file) are automatically used
to recalculate the result. Edits done in the Variation/Mutation table (column Print/Mut DB) and
ignores to left or to right are not deleted!

To recalculate all result files for a gene right click on the gene in the Genes table and select
editing > recalculate.... (Single result files can be recalculated with the same context menu
items in the dialogue part Positions/Resultfiles).

Genes
Gene | State | Tvalidatic St
| e m‘_
. ’-E%EE
ignore (toggle)
statistics > | gl combined
editing ] reanalyse
show ]
export » InCel gaps...
frameshift analysis k
requirement F iy ™ .
gene version... ) ‘
- R ’ !

The following dialogue opens. Here the Threshold for the internal Basecaller and Auto Edit
can be modified. Basecaller, Auto Edit or single Auto Edit functions can be deactivated by
removing the mark. Press [OK] to recalculate the file.

Threshalds [-£3-]
- Basecaller
W
Absolut Count: |0 Chromosome set: | Diploid -
Percent Count; | 40 %o [ Recalculate heterozygous bases
Slope 1: | 20
Slope 2: | 10
Auto Edit
4 Bases Statistic
v Compression [~ Mosaic  Score: |6 RsD: |5
[v Decompression [+ Statistic Min # stafistics: | 5
v N's

0K | Cancel
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4 Delete the order and load the files again: With this option all edits and settings are deleted. To
delete the order select the category LIS and the operation Orderlist. Then right-click on the
first order (DNA No 12) and select the context menu item delete order. Now you can load the
order again as described in chapter 10.

Administration 5
4’ £ Select Orders
] = Order Mo: | Dna
==
Date: Pat.
Date Range: |§15.02.2011 Patit
State: |any active LJ
-
2= Orderlist
Toce Order J Dz
e o
Jurnp to Qrder Input oz
| |
delete ord &
elete order b2
export order Pz
show protocol...

14.2 Mareno

14.2.1 Sample with DNA number 159

Now go to the second order (first Mareno sample). To do this click on [Next] in the dialogue part
Functions. The buttons [Next] and [Prev] will jump to the next or previous entry of the Lower Table of
Joining or the Worklist respectively. Alternatively you can switch to the operation Joining or Worklist,
select the second entry (DNA No 159) and return to the operation Sequence.

There is only 1 mismatch at position 288 which has to be checked. But this position really is a R and
is not changed. So there is one remaining entry in the Variation/Mutation Table.

all 1 ldish’nct 1 ] other 0 ]
P...| m| In... | Location ] Pos. | Type | Nuc Change | AA Change | L | Hint ] web Ref. | HGVS nome... | mut Entry | mut Effect Tvalidation Mvalidation
== E10 288 (2080) C A->G (het) M-V (594) €. 20804 =G

That's the result of this Mareno analysis !

Technically and medically validate all result files of this order and print the report like described in
chapters 14.1.8 and 14.1.9.

14.2.2 Sample with DNA number 160 — Statistic Warnings

Now go to the last order (second Mareno sample). To do this, click on [Next] in the dialogue part
Functions.

There is only 1 mismatch at position 490 which has to be checked. But this position is really an A and
is not changed. So there is one remaining entry in the Variation/Mutation Table.
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all 1 ]dish‘nct 1 ] other 0 ]

P...| m1 In... | Location | Pos. 1 Type | Nuc Change | AA Change ] e I Hint | web Ref,

| HGVS nome... | mut Entry mut Effect Tvalidation MValidation

[~ E10 490 (2282) c G -» A (homo) R ->H(761)

C.2282G>A

No, we are not finished. There is a statistic warning for this file !!!

Below the dialogue part Positions/Resultfiles there are the two warnings bases and statistic.

i) bases () statistic

(1) bases: There is no warning if the dot is highlighted grey and a warning if the dot is highlighted [l
The warning shows that there are missing bases. Missing bases result if there are amp. modules
and/or seq. primers defined and some of the expected bases are missing in the result file.

(2) statistic: There is no warning if the dot is highlighted green and a warning if the dot is highlighted

orange or 8.

What do statistic warnings mean ?

SEQUENCE Pilot calculates a dissimilarity score for each base position of the result files. The score
value depends on the deviation of the peak areas and background areas from the average statistic
values and is a measure of the difference between the peak areas and the background to the statistic
average. Normal fluctuations of the peak areas and backgrounds result in dissimilarity scores

between 0 and 10.

By default we have defined two limits 20 and 40 for the dissimilarity score. If the dissimilarity score
passes the first limit (20), the program gives a warning by showing an s within the corresponding field
of the column Warning of the Positions/Resultfiles table and colours it orange. The corresponding
position in the electropherogram is not highlighted. If the dissimilarity score passes the second limit
(40), the program gives a warning by showing an S within the corresponding field of the column
Warning and colours it f88. The corresponding position in the electropherogram is highlighted green.

Order Statistic IPrntnEn\ ] Family I al 1 ]d\shntt 1 I other 0 1
Info MAR-ETOF / E10:248 1 54.1 P..o] mood In... | Location Pos. ‘ Typel Nuc Change | AA Change | T ‘ Hint ‘ web Ref, J HGVS nom... | mut Entr: ‘ mut Effect ITVaIldauun J Mvalidation |
SPA| 0.001 0019 1133 0000 BH 1 e 490 (2282) C  G->Afomo) R->H(761) C.2282G>A

SD 0002 0033 0.047 0.000
RPA 0000 0001 0901 0122
RSD 0740 0544 4890 =>999

jm |
A 28 G C
# 0 0 7 [}

Reference —
Exon 10

A ACATGACTCT

Genes Marena
combined seq A A

Gene | state | Co... | Tvalidatic
Mareno  compl, A A

# LE10 fwd
< b3

G
G
G
=3 < G A A c
=
&

Mar-£10
Positions / Resultfiles MAR-E10F
genomic l CONA I

AP AR A

o
~
Bir o rfl-
=
o]
cee - - et

[0}
z
z

# 2:El0rev

Mar-£10
MAR-E10R

m Marena / Exon 10

<

Comments

)
=
o

< >

m M @ bdes @ statistic
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What can be seen in our demo data?

There is a statistic warning for the Mareno sample as it is shown by the 8l highlighted dot statistic
and the entry § in the dialogue part Positions/Resultfiles, column Warning. So there is at least one
position with a dissimilarity score above 40.

To move to the corresponding positions within the electropherogram use the dialogue part Show.
Select statistic in the field check and use the jumper behind the field to move to the position in the
electropherogram. The jumper statistic goes through the base positions sorted by dissimilarity score
(highest score first) as shown above.

The base at position 248 in exon 10 has a dissimilarity score of 54. The value is shown in the
dialogue part Show below the jumper statistic. The position in the electropherogram is therefore
highlighted with a green background, which indicates a score above the threshold of 40.

This position does not look like a heterozygous position. There are well defined peaks of G in the
forward and reverse sequence. Moreover there is a background of C in both sequences. But in the
statistics there is a significant deviation from the normal peak areas which leads to the
statistic warning.

Moreover in the background bar diagram (below the location overview) you can see that there is a
forward and reverse bar present, which usually is the case for heterozygous positions.
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In the bar diagram you can also see that there are multiple base positions showing background. You
can also use the jumper statistic in the dialogue part Show to find base positions with a dissimilarity
score above 20. This is very unusual.

What happened to this Mareno sample ?

There was an allelic drop-out, this means a mismatch at a PCR-Primer position for one allele. This
allele was not amplified with the PCR as expected and is only present with a small copy number.
Therefore several peaks do not match to the normal relative peak areas and we get high dissimilarity
scores.

At position 248 the G peak is too small and we have a C background. Knowing the allelic drop-out,
we see that the C is no background but a real peak and the small peak area is a result of the small
copy number.

SEQUENCE Pilot can not define positions like 248 to be heterozygous, but it will give a warning if
something differs from the statistic average.

Knowing this, position 490 can also be defined to be heterozygous, which was previously assumed to
be homozygous.

So the warning means — do not trust the results and think about what could have happened.

14.3 Discussion of the analysis

All variations/mutations which appeared in the Variations/Mutations Table were checked. Three
mutations/variation in the COL1A71 sample and one mutation in the first Mareno sample (DNA
number 159) were found. All of them were distinct mutations. The second Mareno sample (DNA
number 160) could not really be analysed because there was a problem with the PCR.

There were many exons in our COL1A71 sample that were not checked, because there was no
mismatch found. As described for the Mareno sample with DNA number 160, all positions are
checked against the average statistic peak areas and there was no warning for any COL71A7 or
Mareno (DNA number 159) result file.

Check the dissimilarity scores in the Mareno sample (DNA number 159) or the COL1A1 sample to
see if there are any statistic aberrations. Therefore press [Prev] in the dialogue part Functions and to
switch to the Mareno sample (DNA number 159) or the COL1A1 sample. Select any result file in the
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Positions/Resultfiles table. Then check the dissimilarity scores with the jumper statistic. In most cases
there will be “no entry” - this means there is no peak with a dissimilarity score above 1. For some
exons there will be dissimilarity scores in the range of 1 to 3. The highest dissimilarity score is in exon
4, position +15 of the COL1A1 sample with a value of 9.05.

Another test for the dissimilarity scores (remove the medical validation before you do your edits!):

Move to exon 10 of the Mareno sample (DNA number 159), edit the heterozygous position 288 in the
forward, reverse or both sequences to 'A’ (this simulates a not recognized heterozygous position) and
check the dissimilarity scores. Try the same with the found heterozygous base position -12 in exon 52
of the COL1A1 sample. Set a 'g' here. Statistic warnings appear with dissimilarity scores of 325 and
170 respectively:
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Mareno DNA No 159, E10, postion 288 Col1A1, E52, postion -12

Now it can be seen why result files do not have to be checked when no variations are found and no
statistic warnings exist. SEQUENCE Pilot checked the files for us already by calculating dissimilarity
scores!

15 Archiving, Statistics and Mutation database

How to get there: category Seantient| operation Archiving, operation Statistic [master file]
and operation Mutation [master file] respectively

Medically validated orders can be archived with the operation Archiving. The electropherogram data
is moved out of the database during archiving. All other information is still stored in the database. The
advantage to this is that the database is much smaller and faster.

During archiving the statistics is created automatically which can help to detect mutations/variations.
Moreover detected mutations/variations are added to the internal Mutation database.

The operation Archiving is divided into two parts. With Select Orders it is possible to search for orders
to archive using different criteria. Only processed orders with the state compl. MV (complete medical
validation) are automatically listed. Then select the orders to be archived in the list below and press
[archive].

The present statistics for all genes can be viewed in the operation Statistic [master file]. One statistic
is created out of all archived orders of the same chemistry. Same chemistry means same gene, exon,
sequencer, sequencing direction, amp. module and seq. primer. Here also the reference sequences
are listed.

Manual for demo data SEQUENCE Pilot — module SeqPatient 39



The Mutation database can be viewed in the operation Mutation [master file]. Here all detected
mutations are stored. For stored mutations, information will also be obtained in further analyses.
There will be an entry in the column mut ref in the Variation/Mutation Table (chapter 13.5) if the
mutation was detected before and added to the mutation database. If detected mutations are added
to the Mutation database during archiving will depend on the settings in the Mutations/Variations
Table in the column mut db (chapter 13.5).

16 Shortcuts

There are shortcuts available to make the program more convenient. Some of the short cuts can be
used in the operation Sequence others in Edit Bases and some in both.

Short cut Description Operation Edit
Sequence bases
Ctrl + arrow key right Cursor jumps one base to the right. X
Ctrl + arrow key left Cursor jumps one base to the left. X
Ctrl + arrow key right Cursor jumps one curve point to the right. X
Ctrl + arrow key left Cursor jumps within one curve point to the left. X
Ctrl + Shift + arrow key right Cursor jumps one base to the right. X
Ctrl + Shift + arrow key left Cursor jumps one base to the left. X
Ctrl + arrow key up Cursor jumps one sequence up. X X
Ctrl + arrow key down Cursor jumps one sequence down. X X
E Cursor jumps to the next edited position. X X
Shift + E Cursor jumps to the previous edited position. X X
M Cursor jumps to the next mismatching position. X X
Shift + M Cursor jumps to the previous mismatching position. X X
H Cursor jumps to the next heterozygous position. X X
Shift + H Cursor jumps to the previous heterozygous position. X X
C Depending on the selected entry in the jumper check (dialogue X
part Show) the cursor jumps to the next position.
Shift + C Depending on the selected entry in the jumper check the cursor X
jumps to the previous position.
Ctrl + Shift + C Changes the entry in the jumper check (dialogue part Show). X
Ctrl+A, C, G T,M,R, W,S, Yor K Replaces the selected base in the electropherogram by A, C, G, T, X
M, R, W, S, Y orK.
Ctrl + Space Replaces the selected base in the electropherogram to the one in X X
the reference sequence.
Ctrl + Del Deletes the selected base in the electropherogram. X X
G Opens the dialogue Gene map (dialogue part Gene). X
N Opens the next order. X
P Opens the previous order. X
T Technical validation of the location. X
v Medical validation of the whole order. X
Ctrl. + Shift + L Sequence is ignored from the selected position to the beginning. X X
Ctrl. + Shift + R Sequence is ignored from the selected position to the end. X X
Pos1 Cursor jumps to the first base. X X
End Cursor jumps to the last base. X X
Page up Cursor jumps one page backward. X X
Page down Cursor jumps one page forward. X
For a detailed description have a look at the Manual SEQUENCE Pilot — module SeqPatient.
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