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System requirements

SNPflow runs on operation systems where the Java Virtual Machine
(http://java.com/en/download/index.jsp) is installed correctly. We tested SNPflow on Windows XP,

Windows 7, MacOS X and Linux-environments. To run the Server Version of SNPflow a
MySQL(http://www.mysql.com/downloads/) database and Apache Tomcat (Version 6 or higher

http://tomcat.apache.org/ ) have to be installed.

Installation of SNPflow

SNPflow can be downloaded from the projects website http://genepi-snpflow.i-med.ac.at. Here you

find further information and the latest news / updates. You can either download the standalone
version (snpflow-1.3.0-win.zip or snpflow-1.3.0-linux.zip) if you want to use SNPflow on a single
computer or contact us to get the Server version for networks where several users can access the
same MySQL database.

Standalone Version (zip files)

By downloading the SNPflow standalone version, you need to ensure that Java (http://java.com/en/

B SnpFlow RES download/index.jsp) is installed correctly on your
2 operating system.
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Welcome to SNPflow

On Windows, extract the zip file and the client is ready
for use, by clicking the snpflow.exe.

Please open your browser and enter
http: fflocalhost : 3085/ snpflov
Initial user: admin

Initial password: snpflow

Open Browser |

On Linux, perform the following steps:

1. Extract the zip file: unzip snpflow-1.3.0-
linux.zip

2. Give execute access to the bash script: chmod 775 snpflow.sh

Double-click the exe file / or run the snpflow.sh on Linux for starting the application. After starting
the Tomcat server and setting up of the internal database, the start-screen appears.

Now you can open the Browser of your choice and enter the URL: http://localhost:8085/snpflow. We

tested SNPflow on the most common web-Browsers.

Server Version (war File)

The Server Version for MySQL / Apache Tomcat comes in a war file. This war file has to be copied in
the Apache Tomcat webapps folder. For doing so you need to have Apache Tomcat installed and
running, besides a MySQL database. The following steps are needed:

If MySQL is not installed = install (http://www.mysql.com/downloads/)

Open MySQL and create a user and the database (see the sql script from the website)
Create tables from script: mysqgl —u your_mysql_user —p < workflow.sql (get from website)
If not installed: install Apache Tomcat 6 or higher

Copy .war file in the folder ../tomcat/webapps

ok wnN e

Open the Browser and type: http://localhost/snpflow
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Hint: you can run the Standalone Version also as a Server Version, by sharing the IP address of the
computer on which SNPflow runs to others in the intranet. When this computer is shut down, all
open connections to SNPflow are interrupted. Example URL: http://192.168.10.10:8085/snpflow

First start of SNPflow

By opening a browser and inserting SNPflows URL, a login window appears and the initial credentials
for username and password are requested:

Username: admin
Password: snpflow

If everything was configured properly, SNPflow welcomes you with some basic informations for
working with the application.

® Logout

I B study

Search... %

snoflown

Welcome to SNPflow

SMPflow provides an intuitive raw data processing pipeline for large scale genotyping experiments using the TagMan
platform (&Applied Biosystems) and/or the Sequenom platform. It automatically merges genotype exports from
Applied Biosystems SDS Software 2.2.2 or TyperAnalyzer 4.0., compares the results with a predefined sample list,
provides several measures to assess the quality of the genotyping experiment {e.g. call rate, Hardy Weinberg
equilibrium or replicate discordance rate), a comparison with HapMap populations and generates a population-wide
genotype list ready for the statistical evaluation.

The workflow consists of five quick and straight-forward steps:

¢ 1. The upload of the sample list of the genotyped population.

® 2 The upload of the SDS software genotype exports or from TyperAnalyzer 4.0, ZIP files are accepted for
populations spanning over several PCR plates,

® 3 An editable list of sample names present in the SDS or TyperAnalyzer export files, but not in the sample
name list and thus excluded from further processing {e.g. non-template controls).

® 4. The definition of the genotype designations for the final export files.

® 5 The generation of the final report consisting of a summary including the guality measures and the
processed genotypes. The processed genotypes and all reports can be downloaded as Excel or tab-separated
file.

GEWEPI
INNSBRUCK

The screen is structured in 3 areas:
1. Menu-Bar
2. Navigation Panel
3. Details Window

User Management

One of the first things one may do when starting SNPflow for the first time, is changing the default
password or creating new users. By clicking on “User Management” in the Menu bar the small

) Popup-window appears where all existing users are shown

in a list. To add new users click on the “Add” button. A new

off| R R, or|
an

Ejussine fessird pok empty row appears and the username, password as well as

n 1 admin - e Admin

o the user role have to be inserted. The 3 different roles are

Ok |
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Admin (full rights), Lab (right to create study, show and export results) and Analyst (right to show
and export results).

Create new study

By starting SNPflow for the first time, one will notice that the navigation panel in the left area is
empty. Later on, the different studies are listed in a tree structure as you may know from the
Windows Explorer. A new study can be created by clicking on “Study” in the menu-bar and selecting

“Add..”. A new window opens where several

formations ae needed:

Study name: | Study| | 1. Study name

Identfication number: 2. ldentification Number (optional)
Replicates [n]: vl 3. Number of replicates in the study
Description: 4. Short description

Sample file: Choose sample list & 5.

Sample file, the list of IDs used in the study
A save @Cancel

The sample file is a text-file with one column
labeled sample_id and the sample IDs in each row.

By clicking on Save the study is created and the sample list is stored in the database.

Example file for samples (see sample_file.txt):

sample id
4081
4306
4432
4475

Edit a study

A study can be edited by clicking on the corresponding study and
selecting Study - Edit... or by clicking on the study with the right-mouse
button. A context-menu appears with several options:

@ =P Report B¢ User

-

" Edit zelected study ...

1. Edit selected study... (same as Study — Edit... in the menu
bar) 3 :
Process SNP data = see “Creating a new SNP report”

Deactivate study (self explanatory = see “Deactivate a
Study”)

. Process SHP data...

1 Desctivate study

T T ]

Create new SNP report

To import SNP data from either SDS files (ABl 7900HT) or TyperAnalyzer 4.0 files (Sequenom) a study
has to be selected and the SNP report Wizard has to be opened through the menu-bar “Study” —
“Process SNP data” or by right click on a study and selecting “Process SNP data”.

The SNP report Wizard is a 4 step guide where the following steps are required:
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Upload SDS or TyperAnalyzer file
Remove double entries

Check each SNP

Database import

P wnN e

The wizard starts with the upload of the output files from the data analysis software (SDS or
TyperAnalyzer 4.0). These files can be uploaded either as a single file or, in the case that a study
spans several 384 well microplates, as a zip archive (step ).

SNPflow then compares the IDs found in the merged data set with the IDs stored in SNPflow’s study
definitions and lists unrecognized sample IDs for removal (step ; first data checkpoint).
Subsequently, SNPflow detects the genotype designations used in the data files and suggests the
corresponding genotypes for the final result file.

Step B converts the found genotype designations to standard genotypes and allows entering the
name of the result, the operator name, an optional comment and the rs number of the SNP in
HapMap. This is useful in case that a SNP ID has changed between the current dbSNP release and the
dbSNP release used in HapMap, as happened for some SNPs. For convenience, the result name is,
however, automatically pre-set as HapMap lookup. In multiplex assays pagination allows navigating
through the single SNPs. For quality reasons a manual confirmation of each conversion is required
(Checkbox “All settings are correct”). Please note that, since the detector definitions in the SDS
software are arbitrary, we assume that the detector designations adhere to the following pattern:
“<arbitrary detector name>_<allele>” (e.g. “rs328 G” or “LPL-rs328_G”). SNPflow works also with
any other kind of detector definitions, but the automatic genotype detection might require manual
editing. This issue is not present with MassARRAY files.

() Finally, all QC values are calculated and the data is stored in the database.

J p

) YY . ] YY . . .
s n p ] | () f f\ £Y . Step 1lof 4! Choose data file s n p l | [) ) f\ Y x Step 2 of 41 C?nflrm deletion
Data Source: O mBISDS 2.2.2 @ Typeranalyzer 4.0 @ F o Number @
Folder: ‘ Plex0d ‘ MTC 45
Data file: Stucly_01_Plex_04_Nov_2011_W2_PlateData.dp ¥} ER =

Notice

Allowed data files are export files fram ABI SDS 2,2.2 o TyperAnalyzer 4.0, They can be uploaded
sither s single Files or as a ZIP file containing multiple Files belonging together (e.g. a marker byped in
several plates of the same study population). This application was tested with exports of version
2.2.2 of the 5D Software, but it may be applicable also ko other wersions, as long as the SDS export
Farmat did not change,

= Back et = Cancel = Back Mext = Cancel

J p
) A s Step 5 of 4: Detectar definition s ) | AR s Step 4 of 4: Created
snpilomwose- _‘ npilowrase-
o Mews SMP repart successfully created
Repart name: rs4236081
SHP name in HaphMap : t54236091

Created by

Cormment:

Created by
Insert comments here

[ &l settings are carrect

Detectar will be replaced with humber
re4236881 _C cC 7
re4236931_T T 1578
Both CcT 186
Uneletermined 15

< |F-=age-:f14| P

= Back Mezt = Cancel = Back Finished Cancel 5
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Export SNPs

The finished genotype lists and the QC values are exported in single output files and in a merged
Microsoft Excel file containing data from several independent SNP assays within a study. To do so,
select the relevant SNPs by holding CTRL-Key and selecting the SNPs with a left mouse click. The SNP
assays to be exported can be selected in any desired combination. To export the selected SNPs,
either right-mouse button or the menu: SNP Report -> Export has to be selected. Moreover, the user
can select, which HapMap or 1000Genomes populations have to exported, thus avoiding the useless
export of incomparable populations. In order to enhance the readability of the output files, values
exceeding certain thresholds (e.g. HWE Test <0.05) are automatically highlighted in the Excel files.

T _

= platesdata Selection

r=1 0757516 Comment:
P rnaneT Export file: Please enter a repart name
r=in w  Export..
rs13 3, Sex determination SNP... ?E:V EJGPI: g':;f
re14 | [JcHe [ Lwi IR
rz15 o Delete oD I MEX [ Select al
r=2977a52 Quality control
r=4236951 Discordance Rate: [ &FR. [ asn [ select al
r=507506 mEL EUR
raB25476 0.00%
rsf4501 76 o caneel

Delete SNPs

If the user has the Admin or Lab role assigned, he is able to delete SNP reports, if desired. To do so,
the SNPs have to be chosen by holding CTRL-button and selecting the SNPs with left mouse click.
When the SNPs are selected, either go to the menu-bar SNP report and choose Delete... or use the
context menu’s entry by clicking with the right mouse button on one of the SNPs and choose Delete.

Deactivate studies

Projects are not meant to be deleted. It's only possible to deactivate studies. To do so, select the
study in the navigation panel and by right click with the mouse select “Deactivate Study”.
Deactivated studies can be set to active again by right click on the deactivated project and selecting
“Activate study”.

Sex determination SNP

Since SNP markers for sex determination are commonly used in genetic epidemiology to check study
populations for sample mix up, SNPflow provides an analysis module to check the genotyped
samples for sex concordance. Any SNP stored in SNPflow can be selected by mouse right-click (same
menu as export) and set as “Sex determination SNP”. This opens a dialog box, where the user can
upload a list of sample IDs with the respective sex phenotype for comparison and assign a specific sex
to the genotypes.

The sex coding in the uploaded file can be selected freely and defined in the dialog box. SNPflow then
compares the genotypic sex with the uploaded phenotypes and reports discordance in a separate
result tab. The Sex-SNP is highlighted in green.
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Example for sex phenotypes (see phenotype_sex_list.txt):

sample id
4081
4306
4436

sex
male

female
female

Studies overview

Search...

Create new report w

snp/il

Step 1 of 2! Choose phenatype sex list

@

Phienotype file:

|ChDDse phenotype sex list ||&|

= Back hlext = | Cancel |

Step 1: Import sex phenotype list (Columns in text file have to be called sample ID and sex)

snpilowosce

Sex: Genotype:

&
!

|

Step 2 of 2: Define genotype & phenotype sex

@

Phenotype:

= Back | Finished | cancel

Step 2: Define the genotype and the phenotype to their value

nert | T, Help

Replicates details

Sex discordants Haptap comparison (R27)

(V] Logaut

= [aB
[Ec
RS
=1
K1 (00T
e
=11
2 Showy samples
S0 GyR2 (Sex-SNP)
re1 0057900
r=1 0244051
r=10455872
rel0a02224
=
= typer
ra11136268
re1138714
r=11751605
re1 2505265
re1 263167

The imported Sex-SNP has an additional field: sex discordants and a new tab: sex discordants (seebelow)

General information

Report name:

Sample number

ayge | 1502 |
Created on; % QC samples total;
|11.06.2012 | |0.00% (0) |
Created by: Call rate:

' | 99.00% |
Comrment: M&F:

Sex determination SHP |23.71% |

Sex discordants
1 |

Quality control

Discordance Rate:

M. of discordant sarnples: % QU samples called:

0.00%

o 12125 (182
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tuacy | ert | '5__ Help [V} Logout

Studies overview QC Resulks Replicates details Sex discordants HapMap comparison (RE7)
= h...

s q Sample 1D« Phenotype Genotype
==
Blac [ Sex discordants {1 Samples)
Hld 319080478 1 (male) TT (female)
HAF
B[ K (007
H [EEIcwas
=k

a°| Show samples
S Gyy2 (Sex-SNP)
- r310057800
re10244031




