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Executive Summary

ABT has developed a graphical user interface to securely deposit genomic and phenotypic
data, as well as analytic products into a secure database environment that fosters
collaboration within PrECISE, and can be released to the general public at the completion of
the project. In this report we describe their developed interfaces.

Together with this short report, we provide the official user manual for the SmartBiobank.
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Chapter1 SmartBiobank

SmartBiobank is an online biobank software designed to help clinicians, lab biologists and
researchers to integrate translational research elements into one single system.
SmartBiobank can store, manage, analyze, and report on the analysis of biospecimen data,
clinical data as well as experimental data. It supports the establishment of population or
clinical biobanks as well as patient registries. SmartBiobank has been customized for
PreECISE data entry, analyses, and their sharing. We envision that at the end of the project
PrECISE SmartBioBank could be made available to the general public.

1.1 User registration
Each PrECISE user can register to use SmartBiobank. Users that entered data are able to

control and release it to other PrECISE users that apply to view or edit the data. The
registration page is depicted below.

srmaftiobent:
Take your rescarch to the next level!

1.2 Setting up a new project within PrECISE

Users are able to setup a new project within PrECISE (see user interface below). They can
then control permissions of other users that are interested in data deposits, data analysis,
and visualization within this project. Project owners can also invite participants to view data
and analyses

Add new SmartBiobank project

Choose a project name and a domain. Details

Project name 7|

Project domain 7|

.smartbicbank.com
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1.3 User dashboard

Each project is given a user dashboard (below). This dashboard allows to control participant
permission, view and upload bio specimen, organize bio specimen, describe project details,
design questioners based on data for users or wider audiences, control profiles, share and
visualize data, query data based on metadata description, and query relationships within the
data. The dashboard contains tiles that lead to these functions. You can drag and drop tiles
to reorganize them according to your preferences. The Settings, Data exchange,
Biospecimen organizer and Favorites categories are empty and invisible by default but they
appear when you drag a tile over the page. Once the page is refreshed, the Hidden tiles
category disappears. Pull down the Quick settings menu on the upper right corner of the
Dashboard to select a new color theme or to log out. There is also a Logout tile among the
hidden tiles. The default dashboard is given below. The accompanying instruction manual
includes details about available functions.

SmartBiobank welcomes you

Blobanking
el 4
l;l ofe
participants Biospecimens Biospecimen
‘organizer
Project design
L L 5
oo i%l _ 3] | #
5 -2
Project details | Questionnaires Profiles Data exchange Settings
Research Center
lll ' L ?
Data visualization | Search & Query Desariptive
statistics

1.4 Code validation

All participants and biospecimen entries have identification codes. However, consistency or precision
may require to apply a strict pattern for identification codes which may be set as a regular
expression. See the accompanying instruction manual for further details.
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Chapter 2 Security

Security is managed by project owners and administrators, who may assign data deposit,
download, analysis and visualization rights to other users. Project owners and administrators
have an access to a subpage of Project details called Project users where they can manage
who can have an access to the project. There are five different roles defined in the system
including Project owners, Administrators, Biobank users, Clinical users, and Laboratory users.
These users have access to varying sections of the database, with access as depicted below.

Biobanking Biobanking

Add Biospecimen Biospecimens

Biospecimen Add Participant
organizer

Participants

2.1 Project properties

Project security is controlled through users (described in sections below) and project
properties. Properties are the essential elements of a project’s profile, as they contain all
information that define both the biobank group (participant group or biospecimen type) and
each biobank entry. For participants, it can be name, data of birth, gender, etc. For
biospecimens, it can be volume, holder type, etc. Biospecimen,

2.2 Project owners

Project owners are the ones who have registered a project. They are the only users who
require full registration. They have access to all functions and they can invite new
participants or change their roles. Only owners can remove the project. Project owners
cannot be deleted from the project.

2.3 Administrators
Administrators are invited users with full access to the SmartBiobank™ functions, similarly to the

project owner. They can help project owners by creating profiles and questionnaires, managing
participants etc.

2.4 Biobank users

Biobank users have limited access, their activity is restricted to data input or edit. Additionally they
can view some informational pages like Project details. This allows them to check some settings and
assist the project according to these settings. They cannot import or export data and they cannot
modify questionnaires or questions. If you are working with sensitive data, you may want to further
restrict user access (see the last two user groups below).

2.5 Clinical users

Clinical users are biobank users only permitted to work with participant data.
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2.6 Laboratory users

Laboratory users are biobank users only permitted to work with biospecimen data.
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Chapter 3 Biospecimen management

SmartBiobank includes extensive features to manage anonymized patient data and
biospecimen. These include management of physical biospecimen location.

3.1 Biospeciman location

The Refrigerators module allows users to click and add refrigerators on the sidebar. Enter
the name of the refrigerator you want to add and set its temperature. Location and
Description are optional fields but may help in identification if your project uses a large
number of refrigerators. Refrigerators allow users to describe the physical structure of a
refrigerator and its contents.

3.2 Biospecimen identifier

The location of biospecimen boxes and samples in boxes can be added to the refrigerator by
following a drill-down selection: Biospecimen organizer — Biospecimen boxes — Add
biospecimen box route. Biopsecimen are given unique names or codes, and are placed in
labeled biospecimen boxes, in labeled refrigerators. Box sizes can range from 1x1 to 15x15
slots (the number of rows and columns does not have to be equal). Biospecimen can have
unique profiles that describe properties including extraction date, specimen types, and
patient ID. See the accompanying instruction manual for details about available functions.
An example box is given below. These can be modified by the user as needed. Forms and
derivatives can be used to populate default parameters for biopsecimen sets.

11. box

Click on a slot to select it. You can add/remove biospecimen to/from a slot,

A B C D E F G H |
"
Store

Biospecimen: _ Disable Reserve

2 EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY
3 EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY
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Chapter 4 Tracking user activity

To facilitate transparency and security SmartBiobank allows project managers and
administrators to track all user activity. All activity is maintained in event logs. Events are
displayed by time and e-mail address of its actor. The logged events include logins and login
attempts, page loads, creation, edits and deletions of biobank entries, profiles,
guestionnaires, questions and properties and storage, search related events: saving, loading
and removing criteria, and any errors that occurred during an event:

Event log

Show | 10 ¥ | entries Search:
Time :Everllt Actor Area Action Event message
evel

03/17/2014 e orsalvaludmanv@astridbio.com Event log - Event log at Mon Mar 17 15:38:58 CET 2014 by
solya. y@as . ] .

3:38:58.0 PM i i = orsolya.ludmany@astridbio.com

03172014 . P _ _ Dashboard at Mon Mar 17 15:38:53 CET 2014 by

3:33:53.0 PM info orsolya.ludmany@astridbic.com Dashboard dashboard orsolyaludmany@astridbio.com

03/17/2014 e Y T T e ve Save Question [Name] at Mon Mar 17 15:34:55 CET 2014 by
solya. y@as . = savi

3:34:55.0 PM i i orsolya.ludmany@astridbio.com

031772014 info orsolya.ludmany@astridbio.com Question create Add new question at Mon Mar 17 15:34:47 CET 2014 by

3:34:47.0 PM e e ' B orsolya.ludmany@astridbio.com

03/17/2014 e Y T T s — Add new question at Mon Mar 17 15:34:40 CET 2014 by
solya. y@as . =

3:34:40.0 PM 2 5 orsolya.ludmany@astridbio.com

03172014 info orsolya.ludmany@astridbio.com Questionnaire show Show Profile [Patient data] at Mon Mar 17 15:24:27 CET 2014 by

3:24:27.0PM e e ' B h orsolya.ludmany@astridbio.com

03/17/2014 e orsalva.ludmanv@astridbio.com  Profile - Profile management at Mon Mar 17 15:24:24 CET 2014 by
solya. y@as . = )

3i24:24.0 PM 2 5 orsolya.ludmany@astridbio.com

03172014 . P _ _ Dashboard at Mon Mar 17 15:22:42 CET 2014 by

392420 P info orsolya.ludmany@astridbic.com Dashboard dashboard arsoly S e

03/17/2014 - T T Show Profile [Patient data] at Mon Mar 17 15:12:57 CET 2014 by
solya. y@as . = show

312:57.0 PM 2 5 orsolya.ludmany@astridbio.com

03M17/2014 info orealva.ludmany@astridhio.com  Prafile inde Profile management at Mon Mar 17 15:12:37 CET 2014 by
solya. y@as . files X

312:37.0 PM N i orsolya.ludmany@astridbio.com

Showing 1 to 10 of 738 entries First Previous n 2 3 4 5 ext Last

These also include changes to metadata, and structured elements such as Profiles,
Questionnaires, Properties, Questions, Participants and Biospecimens. By carefully following
the log, you can back track values to the creation of the entry. See the example below.

Diastolic blood pressure
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Chapter 5 Research tools

SmartBiobank™ offers many tools to make use of the data that each project stores. These
tools control the research process using the feedbacks of the software and enhance your
research results using statistical and visualization tools. The Research center category on
the Dashboard lists functions that visualize data with the help of charts. Many charts can be
accessed from more than one page. Charts can be saved as an image file or can be printed
directly using the upper-right drop-down menu of the charts.

5.1 Descriptive statistics

Descriptive statistics can be used to let you monitor and improve the quality of your project
by assessing the usefulness of the questions you work with, and to provide visualization tools
to understand your results better. Its main page collects and displays all box plots and pie
charts in the project, which helps you overview your data or visually compare results.

Descriptive statistics

Adequacy of questions

Unattached questions (4/69)

Unanswered questions (3/69)

Constants (5/69)

L (=, =] aterrms :i. N Synargme "E'.'—:';'-"ﬁ" ¥ nereqditary disegases of 1atner
St (false) (false)
{cardiovascular)
Charts
ABO - 38 answers, 05/29/2013 = Paternal age - 43 answers, 05/29/2013 =
50
AB: 526 % Not specified: 5.26 %
| —~ B 7.89% -
Ve 45
v
T 40
Z
0 | |
0:258.95% 23 ‘ ‘
=
A S2E3I% —
30 —
| B Mot specified @l BB 0 B0~ @ A8 | 25 —
All participants
5.2 Charts

Intuitive charts allow users to visualize statistics and research products. Available charts
include Box plots, and other standard graphs.
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5.3 Visualizing relationships between data

Visualization functions allow users to recognize relationships between certain variables in
their project or test your hypothesis. Variables of a profile or questionnaire can be visualized
as a scatter chart in the Variable relationship page. Users can choose a profile or
questionnaire and set the variables for the two axes. You can use drop-down type data when
available to highlight groupings with different colors. If no drop-down type data is available,
all dots will be displayed with the same color.

The chart below shows an example. This project was created to monitor the screening for
Down syndrome. Axis X plots Nuchal Translucency that is used for ultrasound screening.
Axis Y refers to maternal age. The dots are colored according to the screening result:
Positive or Negative confirmed with chromosome test (further tests were missing in three
cases). The chart verifies assumptions based on practical observation: higher maternal age
and higher nuchal translucency value relate to a higher risk for Down syndrome.

NT versus maternal age of 86 individuals =

*
45 @ Positive ®
& Negative
Mot screened
S0 ‘ .
4 L] L L]
40 —* o o e @ o] ® a ol
o e *
v ¢ o0 o )
g " 'Yy °
o * * 44 S *
g * oo . .
= * ¢ o o § ®
g * * * * * e
g - * + @ . N
* @ * [ ]
30 * >
*
- S . ¢ o
o . ™
o
Fa ‘
“7a 0 1 1 2 2 3 4 4 3
MNT (mm)

5.4 Search & Query

On the Search & Query page, users can search for participants or biospecimens based on
their data in related profiles or questionnaires. In this part of SmartBiobank™, the difference
between questions and properties is not important and both are handled the same way, and
hence we will refer to both as questions. This sample search is based on the answers for
questions in biobank entries. The accompanying instruction manual includes details about
available functions.

5.5 Data visualization

The Data visualization page offers statistical comparison of previously defined groups of
biobank entries. First, users have to define at least two groups of biobank entries on the
Search and Query page, see 7.1. To make further work easier, rename your searches to
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know what kind of groups they contain. Then users save searches, go to the Data
visualization page and select search groups from the list in the Groups to visualize box. Then
select questions and properties you want to compare for these groups. See example below.

Data visualization

Data visualization name Untitled data visualization 03/12/2014 1:30:59.375 PM Rename

Visualization for | Participants .

Fleaze zelect 3t |east one group to visualize properties.
Groups can be created at Search & Query page. Save 3
guery and it will available a= 3 group here!

Groups to visualize

| Groupt % || Group2 x || Group3 x || Group4 x | ‘

Properties to visualize Fleaze zelect at |e3st one property to vizualize it!

Body Mass Index
Body weight
Heart rate

Blood pressure
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Chapter 6 Data exchange

Data exchange allows users to save work by enabling them to upload questions and data
from a table to SmartBiobank™ - including uploading and mapping genetic data to
participants. They also include protocols for saving, uploading and downloading clinical
questionnaires, descriptions of Participants & Biospecimens, medical reports, participant
data, and genomic and molecular data. Each type of data has a custom tool, and logging
product. See example below, and the accompanying instruction manual for details about
available functions.

Import Report

Import overview

Profile
Patients 30
Samples 0
Summary 30

All Imported Error Started at 11/14/2013 8:11 AM
Questionnaires Profile Questionnaires Profile Questionnaires
Started by orsolyaludmany@astridbio.com
30 19 18 11 12
Status Finished successfully
0 0 0 0 0
30 19 18 11 12

Revoke data Import

When you reveke your import ALL Patient, Sample, Filled questiennaires from your project that created within this import will be deleted! Be careful, once you revoke your
impaort, there is no going back, all related data will be deleted!

By security reason, only the user created the import or the project owner can revoke an import!

Messages

e

Patient ABO1 from
Patient ABOZ from
Patient ABO3 from
Patient ABO4 from
Patient ABOS from
Patient ABOG from
Patient ABO7 from
Seizures,

Patient ABOS from
Patient ABOY from
Patient AB10 from

Import process started at 11/14/2013 5:11:22.868 AM

sheet Main profile imported succesfully!

sheet Main profile imported succesfully!

sheet Main profile imported succesfully!

sheet Main profile cannot be imported: Invalid drop down value for question "Family Medical History": A
sheet Main profile cannot be imported: Invalid drop down value for question "Family Medical History
sheet Main profile imported succesfully!

sheet Main profile cannot be impaorted: Invalid drop down value for question "Family Medical History™ Diabetes | High blood pressure | Obesity |

sheet Main profile cannot be imported: Invalid boolean value to question "Currently smoking?™: null,
sheet Main profile imported succesfully!
sheet Main profile cannot be impaorted: Invalid drop down value for question "Family Medical History™ Obesity,

PrECISE D7.1
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Chapter 7 SmartBiobank instruction manual

In order to instruct and streamline the use of the PrECISE SmartBiobank software, we
designed an instructional manual, which is included in an appendix.
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Chapter 8 Summary and Conclusion

ABT has designed a customized SmartBiobank software for PrECISE. This software allows
to secure data repository, storage, access, download, analyses, and visualization. We are
confident that this software will serve PrECISE investigators and facilitate data and analysis
sharing within the project. This software will also help disseminate PrECISE products to the
general projects following the successful completion of the project.

Together with this short report, we provide the official user manual for the SmartBiobank.
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1 Introduction

Thank you for choosing SmartBiobank™, the online research data management software designed to
help clinicians, lab biologists and researchers to integrate translational research elements into one
single system. This introductory chapter includes general information about how to use this help
system and how to get additional assistance if needed.

Intended Use

SmartBiobank™ is intended for life science research only. It is not for use in diagnostic procedures.
How to use this User Manual

This guide follows the logic of building a research project, starting from registration and ending with
detailed data analysis. We recommend that you read the whole guide before building your first
project.

We have also made it easy to find any particular topic or information that you are looking for. The
table of contents is hyperlinked and will take you to the specified section by clicking on them. Clicking
on a hyperlink will take you to the appropriate page with relevant information. Hyperlinks are also

used to link various sections of the manual.

We designed this guide with plenty of screenshots. There are also three specific tools that we
employed for easier understanding:

Examples are used in several cases where a first time reader might not

understand correctly the applicability of a particular function.

Hints give you ideas about a particular function to help you exploit the full
potential of SmartBiobank™.

Notes call your attention to features that might not be obvious but are
important characteristics of the software.

Additional Help

Technical Support

Contact technical support at info@astridbio.com .

The company behind the software

Visit the AstridBio website for information about the company that developed SmartBiobank™.
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2 Getting started

2.1 Registration

To start working on the PreCISE SmartBiobank™ project you need to register at

https://join.astridbio.com/

smaroobant
Take your rescarch to the next level!

3 ¢ O %
L
Collaborative Secire Reliable Innovative

camfutant sedhe imess Poagd ¥ Lhas b melebet Dege B & wxry  SerOucted peiln o e O S arfichud oot e Wiaigm Us Son

S e e— g of 10 TFY. Pt 4] sk MIPAA o PE———— ST T———

Lt B4 M h k. 6 S o paed e dgal i i bl B

mon

You are required to fill in all fields. Instead of signing in on the homepage of SmartBiobank™ every
time you want to log in, you can use your project domain name assigned by SmartBiobank™ where

you and other project participants will be able to access your project:

https://precise.astridbio.com/

This domain name can be entered as a URL and you can access your project directly!

Passwords must be 6-10 characters long and must contain at least one numerical character. Please

note that you will not be able to change your email address and project domain later.

Before saving your data, please carefully read our Terms of Service and only proceed if you agree to

them completely.

After completing your registration with SmartBiobank™, you will receive an activation email. Follow

the instructions in the email to access your project from the project domain.

5


https://join.astridbio.com/
https://precise.astridbio.com/

2.2 Login

After completing the registration steps, you can proceed with logging into SmartBiobank™. You can

log in through the special domain name: https://precise.astridbio.com/

You can bookmark your Project URL and access it easily from there.

€ - C' @ https;/precise.astridbio.com/login/auth

Ssmartbiobank PrECISE

Login to your
SmartBiobank project

Login with your email:

Password:

1

S.astndbio

1-greta build 65902

Welcome to SmartBiobank

Use your email address and password to log in to your PrECISE project. Only the project
owner and invited users can login.

rd

You can change account settings on the My Account, such as your password.

Note: The software starts a security countdown for each loaded page and initiates logout
after 20 minutes of user inactivity. Users have 10 more minutes to refresh their session

with a single mouse click, after which they need to reenter their password to continue.



https://precise.astridbio.com/

2.3 New project

You can manage any number of projects with one registration. Follow these steps to start a new

project:

e lLog-in at the My Account page (see 2.2)
e C(Click on the Add project option on the left side of the screen

e Choose a new Project name and domain and click Save

Add new SmartBiobank project

Choose a project name and a domain. Details

Project name B

Project domain 7]

.=marthiobank.com

Your new project will appear in the list, and you will receive an e-mail notification that will contain

the link to your project.



2.4 Inviting other participants

Other participants in the project do not need to register to use SmartBiobank™, they can be invited

through the Project details page using their email address.

Invite users to the project

To invite people to your project, please enter their email addresses (separate the addresses with a

comma or space)

Email add
mallagdresses info@astridbic.com

Role Biobank user '

Invitation text | |

= ]

Laboratory user

Biobank user

Administrator

Invite Cancel

Following the instructions of the invitation email, new users can start helping in your project right

after they register. They may also start a new project of their own.

| & SmanBiobank - Commur %

« C  ( nttpy//joinsmartbiobank.com/signup/invite/7email=info@astridbio.comaproject=2

smartbiobant
Take your research to the next level!

=~ STOIMTDI003N

fast, safe and secure web-base

B O e

Collaborative Secure Reliable Innovative

mon



3 Glossary

Project

Project name

Project domain

Dashboard

Tile

Category

Biobank entry

Profile

Property

Questionnaire

Question

A project can be considered as one copy of the software. A project has its own
domain name and settings. You can access all of your projects through the My
Account page, but otherwise projects are not linked to each other.

A title that identifies your project. It is displayed on several pages of the
project.

The domain name where you can directly access your project.

The main page of your project. Navigate to all project functions from the
Dashboard.

An icon that serves as a link to access a function.

A Dashboard feature to group tiles. You can rearrange tiles according to your
preference.

An object that corresponds to either a participant (patient/individual who is
used in your study) or a biospecimen (DNA, RNA or related biological
samples). Participant entries and biospecimen entries are collectively referred
to as biobank entries.

Profiles are lists of Properties that collect permanent data on biobank entries.
Profiles are used to specify what data needs to be collected, they do not
contain the individual data on biobank entries. Profiles can be thought of as
blank forms that can be used repetitively to fill out specific information about
biobank entries. Profiles are used to specify Properties of biobank entries that
does not need to be changed or modified through the course of the project.
You need to create profiles to add biobank entries to your project, so profile
creation is the first step in building your project. Most projects require the co-
existence of several different profiles.

Properties are special permanent characteristics about participants and/or
biospecimens that can be attached to profiles. Each property should have a
unique name. For participants, it can be name, date of birth, gender, etc. For
biospecimens, it can be volume, holder type, etc. Property names cannot be
identical to question titles.

Questionnaires contain the questions aimed to collect variable data, or data
that is measured during the project. One questionnaire may be filled multiple
times, the answers can be visualized and analyzed, while changes in answers
can be followed. The same question can be listed in more than one
guestionnaire. Note that Questionnaires differ from Profiles in the sense that
they list questions that contain unique and variable data that is vital for the
success of the research project.

Questionnaires are built from questions. The answers to the questions make
up the database of SmartBiobank™. Apart from creating new questions, it is
possible to reuse existing questions and attach them to more than one
Questionnaire.



4 Settings

4.1 Dashboard

Ssmartbiobank

SmartBiobank welcomes you

Biobanking

Biospecimen
organizer

Profiles

Data visualization Search & Query

Show hidden files.

Demo Project

3]

Data exchange

Demo User
orsolya.ludmany@astridbio.com
Project owner in this project

My Account

Demo Proj | Dashboard
This SmartBioban

description. Assistance
Modify project

Project details

aetine g

* SmartBiob
* SmartBiob
* Askthe ex
» Visit Smart

coecnor 0 BB B
W Follow @st EEEESTENE

Themes
Click a color set to apply.

oy

Settings Assistance

Show Smart

Variable Genomic Data

Relationship

Analysis

The main page, called Dashboard, contains tiles that lead to the functions. Tiles are organized into

eight groups: Biobanking, Project design, Research center, Settings, Data exchange, Biospecimen

organizer, Favorites and Hidden tiles.

You can drag and drop tiles to reorganize them according to your preferences. The Settings, Data

exchange, Biospecimen organizer and Favorites categories are empty and invisible by default but

they appear when you drag a tile over the page. Once the page is refreshed, the Hidden tiles category

disappears.

Pull down the Quick settings menu on the upper right corner of the Dashboard to select a new color

theme or to log out. There is also a Logout tile among the hidden tiles.
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4.1.1 Tiles and functions

Below is a brief description of the tiles found on the Dashboard.

Profiles

Lists all participant and
biospecimen profiles in
your project. You can also
create new profiles here.
See 3. and 5.1.

Questions

Lists  all guestions  and
characteristic properties in your
project. You can also add new
ones that need to be attached
to a questionnaire or profile
later. Read more about
guestions in section 5.2.1. The
overview pages of certain types
of questions and properties
generate charts automatically.
See 7.1.

Lists all questionnaires in Quick link to add a new
your project. You can also guestionnaire.
add new questionnaires
here. See g , 5.2.1 and
. . 6.1.1. : :

Questionnaires Add Questionnaire

Lists all participants in your Quick link to add a new
ﬂ E project. You can access the participant. See 6.1.
2En Add participant function. 2

Participants Add Participant
Lists all biospecimens in Quick link to add new
your project. You can biospecimen. See 6.1.
access the Add

Biospecimens

biospecimen function.

Add Biospecimen

ke

Biospecimen
organizer

The following functions are
available under this tile
(see  them individually
below): Refrigerators &
boxes, Refrigerators,
Biospecimen boxes. See
6.2.

11

Refrigerators &
boxes

It visualizes all refrigerators in
your project with tiles. Clicking
on a refrigerator tile displays
biospecimen  boxes  stored
inside the selected refrigerator.
You <can access the Add
refrigerator and Add
biospecimen box functions. This
tile can also be found among
the Hidden tiles on the
Dashboard by default.



Refrigerators

Lists all refrigerators in
your project. You can
access the Add refrigerator
function. Open a
refrigerator to access the
list of stored boxes. This
tile can also be found
among the Hidden tiles on
the Dashboard. See 6.2.1.

<

Biospecimen
boxes

Lists all biospecimen boxes in
your project. You can access the
Add biospecimen box function.
Open a box to view its content.
This tile can also be found
among the Hidden tiles on the
Dashboard by default. See
6.2.2.

oy

Settings

The following functions are
available under this tile
(see  them individually
below): Appearance, My
profile, Project details.

Appearance

You can change the appearance
of the software (color, chart
style etc). This tile can also be
found among the Hidden tiles
on the Dashboard by default.
See 0.

My profile

You can change vyour
account information. This
tile can also be found
among the Hidden tiles on
the Dashboard by default.

A

Data visualization

Compares previously defined
groups of biobank entries by
custom criteria. See 0.

Event log

Events are listed here. The
following information s
displayed: date, actor,
location, action and event
message. See 6.4.1.

Project details

Displays some basic data of
your project. You can modify
some settings or invite new
users if you have the required
user roles.

Descriptive
statistics

Lists all charts based on
answers given to one
question. Also lists those
guestions that have
effectiveness problems
based on their answers.
See 7.1.

i
[

Variable
Relationship

The program is able to generate

scatter charts out of the
selected numerical data. See
7.2.

Search & Query

Search & Query: Search

participants or
biospecimens by their
profile or questionnaire

answers. You can add more
criteria to your search
session. See 0.

2]

Data exchange

12

The following functions are
available under this tile: Import
guestionnaires, Export
guestionnaires, Copy
questionnaires, Import data,
Export data, Previous Data
imports, Import VCF, Export
genomic data. See 8.



>

&l

Import
guestionnaires

You can import empty
guestionnaires from an
Excel spreadsheet. This tile
can also be found among
the Hidden tiles on the
Dashboard by default. 8.1

[&]

Copy
guestionnaires

You can copy empty
questionnaires or profiles from
other projects into your own.
No research data will be copied!
This tile can also be found
among the Hidden tiles on the
Dashboard by default. 8.2

2]

&2

Export
questionnaires

You can export empty
questionnaires into an
Excel spreadsheet. This tile
can also be found among
the Hidden tiles on the
Dashboard by default. 0

[x}

Import data

You can import participant and
biospecimen profile data or
guestionnaire data into already
existing profiles or
guestionnaires. See 8.4

+x]

Export data

You can export participant
and biospecimen profile
data or questionnaire data
into Excel files. See 8.5.

@

Previous data
imports

Lists previous data imports.
Imports may be revoked. See
8.4.1.

Import VCF

You can import genomic
data from VCF files and link
them to participants. See 8.

>pa

Genomic Data
Analysis

You can run a simple analysis
based on the genomic data
stored in your project. See
Hiba! A hivatkozasi forras nem
alalhaté.. It requires previously
defined groups, see 0.

You can export your
genomic data into MAP
and PED files. See Hiba! A

You can send us feedbacks,
suggestions or bug reports.

ivatkozasi forras nem
Export genomic talilhats.. send feedback
data
Click to exit
SmartBiobank™. This tile

can be found among the
Hidden tiles on the
Dashboard by default.

13




4.2 Project details

Project details contain basic information about the project such as the numbers of participants and
biospecimens (biobank entries). A chart at the bottom of the page shows how these numbers have

changed over time.

Number of important SmartBiobank project objects
Click and draqg in the plot area to zoom in

20

Y ™ e

MNumber of objects

25. Mar 8. Apr 22. Apr &. May 20. May 3. Jun 17. Jun 1. Jul

-8 Number of Partcipants -# Mumber of Participant questionnaires -l Number of Biospecamens
=& Number of Biospecimen questionnaires

At the beginning of a project, you need to enter some basic details about the project. Project owners
and administrators can customize their project further by adding a description to the dashboard and

a welcome message to the login page (see 2.2).

4.2.1 Code validation patterns

All participant and biospecimen entries have an identification code, which may be entered without
restrictions by default. However, consistency or precision may require to apply a strict pattern for

identification codes which may be set as a regular expression. The generic code is written as follows:
[character rangel{quantifier}

Therefore if you need a code to contain exactly one alphabetical character (from A to Z) followed by

three numerical characters (from 0 to 9), you need to enter the following regular expression:

[A = Z]{1}[0 — 9]{3}

Theoretically any pattern can be used in SmartBiobank™, but a detailed review about regular

expressions is beyond the scope of this manual. (If you want to know more about regular expressions
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please contact us directly.) If a validation pattern is set, an entry with a conflicting code cannot be

submitted. You may even set a specific message for users who forgot to enter a correct code.

Do not set a code pattern if you use different types of codes for the same profile type. This is the
case when parent biospecimen codes differ from aliquot biospecimen codes in character number, for

instance.

4.2.2 Profile acceptance and completion - setting threshold values

When project owners and administrators create questionnaires, they can set how many times they
require that questionnaire to be submitted. Profile acceptance and completion threshold values
serve as a progress indicator, allowing you to know at a glance if enough questionnaires have been

submitted to start data evaluation, or if some entries lack submissions.

Every participant and biospecimen entry contains a status value (profile status) that represents the
completeness of the assigned questionnaires. In addition, questionnaire status is indicated inside the

entry, under the assigned questionnaires.

Note: Status does show how many questions have been answered, but how many times

questionnaires have been submitted — with or without answers.

Completed profiles mean that all required questionnaires have been submitted and further input is
not required. Accepted profiles on the other hand lack some submissions, but submitted data is

sufficient for the project. Default values are 95% and 80%, respectively.

Example: A questionnaire called Body Temperature is required to be submitted at least 10
times. We use the default settings and start to measure the temperature of participants
every day, submitting a questionnaire after every measurement. Profile status is
“incomplete” until the g™ day when it changes to “accepted”. Continuing this process profile
status changes to “completed” after the 10™ measurement, since the threshold was 95%. We

can choose to continue our measurements and inputs, but it does not affect the status.

If more than one questionnaire is assigned to a profile, profile status is calculated based on all

questionnaire status.
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4.2.3 Project users

Project owners and administrators have an access to a subpage of Project details called Project users
where they can manage who can have an access to the project. There are five different roles defined

in the system.

Project owners are the ones who have registered a project. They are the only users who require full
registration. They have access to all functions and they can invite new participants or change their

roles. Only owners can remove the project. Project owners cannot be deleted from the project.

Administrators are invited users with full access to the SmartBiobank™ functions, similarly to the
project owner. They can help project owners by creating profiles and questionnaires, managing

participants etc.

Biobank users have limited access, their activity is restricted to data input or edit. Additionally they
can view some informational pages like Project details. This allows them to check some settings and
assist the project according to these settings. They cannot import or export data and they cannot
modify questionnaires or questions. If you are working with sensitive data, you may want to further

restrict user access (see the last two user groups below).
Clinical users are biobank users only permitted to work with participant data.
Laboratory users are biobank users only permitted to work with biospecimen data.

The picture below shows the difference between the accessible tiles and functions of the laboratory

(left) and clinical user (right).

Biobanking Biobanking

AN

Add Biospecimen Biospecimens Biospecimen Add Participant
organizer

Participants
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4.3 My Profile

You can manage your account settings at the My profile page, which is located inside Settings or
among the hidden tiles on the Dashboard. You can also access it from the My Account page. Every
account detail can be modified except for the email address since it also functions as a login name.

After changing your password you will have to use the new one in all of your projects.

The page lists all projects you are registered to, along with your user role(s).

User profile
Email (cannot be changed) info@astridbio.com | E
Firs
iIrst name Demo |
Last name |
User |
Owner profile
Organization |
Department |
Address ‘ |
Country ‘ Country -
City ‘ |
Postal code ‘ |
Phane |
Change password
New password ‘
Re-enter new paszsword ‘ | E
Updare

17



4.4 Appearance

Users may customize the visual appearance of the software on the Appearance page.
Sidebar and panel size

Sidebar and screen width

Dock sidebar panel

Ltilize maximum screen F
width

The docked sidebar is always visible on the left side of the page. If you uncheck the button, the
sidebar will slide out of the view when not used. If you enable maximum content width, lists will

occupy the whole width of your screen, irrespectively of the size of your monitor.
Chart styles

Whether for visual or practical purposes, you may want to change the appearance of charts. You can

choose from the following styles:

e Light style

Number of important SmartBiobank project objects
.».—gw drag in the plot ares to ,.En.’n : Hypertonia - 68 answers, 01/06/2014 -

Not set: 2.94 %

~ N0 19.12%

Number of objects

Yes 77.94%

5 Apr 7. Apt 9 Apr 11 Apr 13 Ape 15 Apr

M Not set @ No I Yes

bar of Participants =s= Number of Pastcipant questionsaires 4 Number of Sspecrmens

e  Grid style

Mumber of important SmartBicbank project objects B
Click and drag in the plot arss to zvom in Hypertonia - 68 answers, 01/06/2014

7 Not ser 2.94%

’I Mo 19.12%

1.0 3 ter 5. apr 7. g 5. pr 1. ser 12 2pr 5. g BB Hot set [ No B Yes |
=& Husber of ipants == Humber of 1 & Murmber of B SRS
Husber of Bospecimen guestisnnsire:

2

g

g

Mumber of objests
g8

=

Yes 77.94%

18



e Dark style

Number of important SmartBiobank project objects Hypertonia - 68 answe rs, 01 /06/20] 4

Chxk and drag in the plot area 1o zoom n

Not set

e Dark (no gradient)

Number of important SmartBiobank project objects
e Hypertonia - 68 answers, 01/06/2014

Click and drag in the plot area to zoom

Continuous data visualization

Continuous data can be plotted as a line or area chart. Only the timeline (located on the Project

details page) contains continuous data.
Themes

You can choose from 52 different color themes. Just click on the color of your choice and enjoy the

new looks in all of your projects.
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5 Project design

5.1 Create profiles

Profile creation is the first step before adding biobank entries to your project. Profiles are lists of

Properties that collect permanent data on biobank entries. Profiles can be thought of as blank forms

that can be used repetitively to fill out specific information about biobank entries. Several profiles

can be added to a project, and different profiles may contain different properties.

Example: You can create a profile for participants and another for the control group.
You also need to add different profiles if you want to register participants with
different diseases, since you will want to input different data. This is also the case with
biospecimens — blood sample and urine sample will need to be registered under

different profiles.

To create a new profile click on Profiles on the Dashboard. If you use this function for the first time,

an assistance page will appear that will help you get started. You can start creating a new profile by

clicking on the sidebar (Add new participant profile or Add new biospecimen profile) or by following

instructions from the assistance page.

Ssmartbiobank

Profile management

Add participant profile

Add biospecimen profile

*=Dashboard

All profiles are listed here. Click on
a profile w0 add or auach
propertes. Details

demo project Hello Demo User

Getting started with your project

Thank you for creating a new SmartBiobank project, If you're familiar with SmartBiobank, you can start using your project in the old fashioned way. If you are unfamiliar wi

SmartBiobank this page will help you to start your project.

Where should | start?

. Design your project
1. Define at least one participant or biospecimen profile

2. Define at least one questionnaire

« Collect your data
1. Create atleast one participant or biespecimen

2. Fill questionnaires
Next step

Add participant profile

Add biosp

Import profiles

You have to choose a unique name for your new profile that is different from all other profile and

questionnaire names. You may set a description for your new profile that appears in the profile

overview page. Since SmartBiobank™ supports medical research with the ICD-10 coding system, you

may select a code for participant profiles.
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Hint: Start typing either the code or the name of the disease to select the code you want. If

you wish to search by a part of the disease name, start your search with an asterisk (*) then

type the word fragment you want.

Examples of different biospecimen profiles are different types of biological specimens like blood,
urine, RNA, protein, etc. For biospecimen profiles, you also need to set an optimal storage

temperature.

While you can add properties any time, it is advisable to add them during profile creation to ensure

accuracy during entry.

Note: Properties contain data that define the given biobank entry — either participant or
biospecimen and are attached to Profiles. Add properties that only refer to constant
information that is relevant to the participant group or biospecimen type, and differentiate one

entry from another by using unique titles.
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Below is an example of a saved biospecimen profile titled Sample information. This is the Overview
page that lists the profile data such as date of creation, and the list of attached properties.

Sample information

Profile overview. You can attach properties here. Details

Oy

L

v

Profile name

Sample information

Description

Applied to Biospecimens

Created by orsolya.ludmany@astridbio.com
Created 03/13/2014 1:43 PM

Last modified

03/13/2014 1:43 PM

Sample informations properties

]

Biospecimen D

Date of sampling

Gestational age

Sample volume

Date of centrifuging

Date of refrigeration

ldentifier

Date

Real number

Real number

Date

Date

O 0 0 0 o

Click to add property

Next, is an example of a sample screenshot that shows how a new biospecimen is

appropriate profile. Notice how the properties from the previous screenshot appear.

Add new biospecimen

Enter biospecimen |D and select profile to fill guestionnaire, Details

Biospecimen ID | 1045

Biospecimen profile

Date of sampling

Gestational age

Sample volume

Date of centrifuging

Date of refrigeration

Sample information

| 06/22/2011 {r\-lh-h‘-:ldr‘mgr:l‘
| 26.0 weeks
| 12.0 ml ‘
| 06/22/2011 {I'\-1h-1r'-:|dr'mr_\,r:l‘
| DE/22/2011 {I'\-!h-h'ddr'mry:l‘

added to the



Below is how the Overview page looks like after saving the form. Notice that the list contains the

profile title (Sample information in this case).

Biospecimen #1045 completed (100%)

Biospecimen ID

1045

Biospecimen profile

Sample information

Date of sampling 06/22/2011
Gestational age 26,0 weeks
Sample volume 12.0 ml
Date of centrifuging 06/22/2011
Date of refrigeration 06/22/2011
Patient (copied) 045
Biospecimen stored not stored

Created by

orsolya.ludmany@astridbio.com

Created

03/13/2014 1:55 PM

Last updated

03/13/2014 1:55 PM

Fill DNA concentration 03/13/2014: FILLT9330

You have several options for adding a property to the profile. You can either add predefined
properties that are provided by SmartBiobank™ or create new properties of your own. If there are
previously created properties or questions in your project, then select Properties in this project

option. You can then reattach those properties to more profiles or questionnaires as convenient.

Note: Even though questions are normally used in questionnaires, you can attach them to
profiles; also, you can attach previously created properties to questionnaires (see 5.2). A good

example for a universal question may be “Further information”.
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You can create new properties by clicking on the Create New property option. Read more about

property creation in section 5.1.1. Make sure to click Save after finishing the process.

Patient data

Profile overview. You can attach properties here, Details

Profile name

Patient data

Description

Applied to Participants

Created by orsolya.ludmany@astridbio.com
Created 02/05/2014 1:02 PM

Last modified

02/21/2014 2:00 PM

Patient datas properties

48]

- Participant ID

Gender

Date of birth

Smaoking

Physical activity level

Family medical history

Job role

Waork hours a week

Activity level

Identifier

Drop Down select

Date

Boolean

Drop Down select

Drop Down multiple select

Drop Down select

Integer

Drop Down select

Click to add propert
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If you have already created profiles, the corresponding tiles will appear on the Profiles page. You can

click on the sidebar buttons to create a new profile. Please see screenshot below:

Ssmartbiobank

Demo Project Hello Demo User!

Profile management

g
I- Profiles are essential to add participant or biospecimen entries to your project. They may contain questions for persistent data that does not
change with time.

Profile management Participant profiles

Participant profiles contain participant-related persistent data, e.g. personal data. You may want to create different profiles for different kinds of
Add participant profile participants,

Add biospecimen profile

=
=p

*—Dashboard

All profiles are listed here. Click on
a profile to add or amach
properties. Details

Main profile Patient data

Biospecimen profiles

Biospecimen profiles contain biospecimen-related persistent data, e.g. date of sampling. You may want to create different profiles for different
types of biospecimens.

as | & | a5
Blood sample DNA RNA

Note: If a question of property have been attached to multiple profiles or questionnaires, their

chart appearing on the overview page will contain data from all sources. (See 7.1.2) If you
want to see the profile- or questionnaire-specific charts, open the property/question overview

page through the profile or questionnaire.

You can read more about charts in section 7.1.

Note: profiles look just like questionnaires; the difference is not in the appearance rather in its
function.

You can check what biobank entries have been submitted using a profile. While on a Profile overview

page, click on Show answers on the sidebar to view all the entries with the first five answers.
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5.1.1 Create properties

Properties are the essential elements of a profile, as they contain all information that define both the
biobank group (participant group or biospecimen type) and each biobank entry. For participants, it
can be name, data of birth, gender, etc. For biospecimens, it can be volume, holder type, etc.
Property names cannot be identical to question titles.

Create a new property

Choose a unique name for your profile and add a description if needed. You can atach properties before or after saving your profile,

@ After this property is created, it will be added to the Patient data profile.

Question text ‘ E
Display name | ‘ B
Description | ‘ E
Hint | ‘ E
Mandatory This question is mandataory. E
Impartant This question is important. B
Type | Short text L
Properties related to the type
Minimum length | ‘ E
Maximum length | ‘ B

[==]

Property text: It appears in profiles on the left side of the answer box. Please note that property
texts and question texts cannot be identical. If you need to have the same property in more profiles,
or need a question (created for a questionnaire) for a profile, you need to attach them through the
Properties in this project option. For example, if you are using the same patient data for more than
one profile, instead of creating new “Name” questions for every participant profile, you can attach

the “Names” via the property text option.
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Patient data

Profile overview. You can attach properties here. Details

W =YY= T;
(AT, VeV

L

Profile name

Patient data

Description

Applied to Participants

Created by orsolya.ludmany@astridbic.com
Created 03/17/2014 3:13 PM

Last modified

03/17/2014 419 PM

5]

= o
Laldo |

[vE)

b

(ala

(]
D
D
LA

i Participant I Identifier

= Name Short text

= Gender Drop Down select

=  Date of birth Date (>]

Click to add property

Display name: Usually a short version of the Property text - it appears in tables, charts and the
overview page of the property. If you leave Display name blank, the software will use Property text as

a default display name.

Description: Extra information related to the property. This piece of information only appears on the

property overview page.

Hint: Sometimes further guidance is necessary to help users give correct information. Hints appear

next to the answer box as a small question mark. Move your mouse over the symbol to read the hint.

Mandatory: There may be information that must be entered for the project to be effective. You can
mark these by checking the Mandatory question box. Profiles cannot be submitted until all

mandatory data is entered.

Hint: If you want to attach a new mandatory property to an existing profile, it will
be implemented in new entries. This means, however, that you will have to provide

the necessary data for the new property when you edit older entries.

Important: You can indicate whether the property is important or not for the project.
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Type: You can enter nine different types of data into your profiles. Some types allow data
visualization that may be important for your project. You may also set some restrictions that differ
for each data type. Type of data helps you identify what values (characters, numbers, etc) are

acceptable for a property.

e Short text: This is the default type. Use it to enter short information (e.g. names). Answers
cannot be visualized. Allows you to set a minimum and/or maximum length for the answer.

e lLong text: Similar to the Short text type but more characters are visible. Answers cannot be
visualized. You may set a minimum and/or maximum length for the answer.

e Integer: Only numerical values are accepted. Values are visualized on the property overview
pages with box plot, and they can be used for scatter chart visualization on the Variable
relationship page. You can enter a unit of measure and a minimum and maximum range that

will help avoid entering values in an inappropriate unit of measure.

Note: SmartBiobank™ does not offer unit conversion.

The allowed value range must also include pathological values in research data. Integers are

not a good choice to enter codes.

67 mim E

Crown rump length {CRL)

Hint: Integer type is not appropriate for some data that are normally considered numbers. For
example: we want to know how many children the participant has. In this case additional statistics
provided by the box plot, such as median, are not relevant information. Use drop-down type
question to have pie charts (showing percentages) based on the entered data. See drop-down
select for further information.

e Real number: Only numerical values are accepted. This type is intended for entering decimal
fractions with a dot as the decimal mark. Values are visualized on the property overview
pages with box plot, and they can be used for scatter chart visualization on the Variable
relationship page. You can enter a unit of measure and a minimum and maximum range that
will help avoid entering values in an inappropriate unit of measure.

The allowed value range must also include pathological values. If large integers are entered

to a real number type question, it is automatically converted to normalized notations.

iC N
Sample valume i
P 2.3 ml
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e Date: Dates follow the MM/dd/yyyy format and users are also required to enter the slashes

manually. Dates cannot be visualized. You can set the earliest and latest acceptable dates.

Date of sampling 04/29/2013

(MR ddyynyy)

Note: Invalid dates are automatically converted. For example a date of 02/30/2013 would
appear as 03/02/2013 after saving the profile.

e Boolean: Yes/no or Unknown/yes/no options can be selected from a drop-down menu.

Answers are visualized in pie charts, but will not appear on the scatter chart (see 7.1.2.)

Previous pregnancy with No .
Rh+ child

fes

e Drop-down select: A single-select or multi-select feature, with all options entered manually

during property creation.

Hint: Consider setting the first option to “Not known” or “Not specified” since there may

be cases when none of the options apply or there is not enough information to give a
proper answer.

Answers are visualized in pie charts and they can highlight groupings on scatter charts (see
7.1.2)

ABO

B
AB

0
Mot specified
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e Participant link: This type serves to link participants to other biobank entries. Link a
biospecimen to a participant by adding a Participant link type property to the biospecimen
profile, or alternatively to a biospecimen questionnaire. During the process of adding a new
biospecimen, a drop-down menu appears in the profile or questionnaire with all the
participants in your project. Choose a participant to link it to the selected biospecimen. It is
also possible to link different participants, e.g. to be able to record relationships between

participants.

Participant el .

e Biospecimen link: Similar to Participant link, it may be used to link already added
biospecimens to other biobank entries. It can be used to connect related biospecimens.

e Genetic data: This type can hold genetic data imported from VCF files. Since upload is not
done manually, adding this type of property to a profile is not recommended. Consider
adding a questionnaire with only a genetic data type question. See 8.6 section for more

details.

Hint: You can copy profiles from another project. Read about these options in section 8.

The software analyses some basic attributes of the answers and warns you if it detects ineffective

properties. See 7.1.1.

Viewing the property overview page, you can check what profile the property has been attached to.
Click on Show attached questionnaire on the sidebar to view all the attached profiles and

questionnaires.

30



5.2 Create questionnaires

Questionnaires contain the questions aimed to collect variable data, or data that is measured during
the project. One questionnaire may be filled multiple times, the answers can be visualized and
analyzed, while changes in answers can be followed. The same question can be listed in more than
one questionnaire. Note that Questionnaires differ from Profiles in the sense that they list questions

that contain unique and variable data that is vital for the success of the research project.

Questionnaires serve as essential tools to monitor changes in variables. There is no limit how many
times a participant or biospecimen questionnaire can be filled, although administrators and project
owners can indicate their requirements (number of expected questionnaires filled). First, navigate
from the Dashboard into the Questionnaires page or click on the Add questionnaire tile (hidden by
default). After clicking on Add questionnaire on the sidebar, you have to choose a name that is
different from any other profile and questionnaire name in the project. You may also set a
description for the questionnaire. From the drop-down menu select how many times you expect this
guestionnaire to be filled per biobank entry then link the questionnaire to the biobank entry (either

participants or biospecimens).

Questionnaire creation is very similar to profile creation. Click on the Add question option to create a

new question, choose a predefined question or browse previously created ones.

Hint: The difference between properties and questions is only administrative, not technical,

therefore both are listed on the Questions page, and they are visualized similarly.

You can read more about question creation in section 5.2.1. There is no explicit limit on how many
guestions a questionnaire can contain, but too many questions within the same questionnaire may

decrease manageability.

Hint: When a questionnaire is submitted about a participant or a biospecimen, it is recorded
with the submission date. If examination dates* in your project are usually not the same as
submission dates, it is advisable to add a question to the questionnaire asking for the
examination date. This would be necessary in case of a high amount of archive data is entered
on the same day.

*Examination dates refer to dates when patients or biospecimen samples were examined and

the examination data was recorded.
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You can check what biobank entries have submitted answers to a questionnaire. Click on Show

answers on the sidebar to view all the entries with the first five answers.

5.2.1 Create questions

Probably the most important elements in SmartBiobank™ are questions that make data input
possible. Well-planned questions help your project in many ways, such as keeping it organized and

making preparing statistics easy.

The process of question creation is the same whether you start from the Questions page or from
within the Profile or Questionnaire. If starting from the Questions page, you have to attach the

created question either in the profile or the questionnaire afterwards.

Hint: The difference between properties and questions is only administrative, not technical,

therefore both are listed on the Questions page, and they are visualized similarly.

The elements of the question creation block are the same as the property creation module, only
some of the element names are different. The list below is nearly identical to the Create properties

chapter, feel free to skip it if you are already familiar with them.

Question text: It appears in questionnaires on the left side of the answer box. Please note that one
guestion text may be set once per project. However, the attaching question function eliminates the
need for creating the same questions for all of the profiles or questionnaires. For example, instead of

creating new “Name” questions for every participant profile, you only need to attach them.

Display name: Usually a short version of the Question text - it appears in tables, charts and the
overview page of the question. If you leave Property name blank, the software will use Question text

as a property name.

Question description: Extra information related to the question. This piece of information only

appears on the question overview page.

Hint: Sometimes further guidance is necessary to help users give correct answers to a question. Hints
appear next to the answer box as a small question mark. Move your mouse over the symbol to read

the hint.

Mandatory: There may be questions that must be answered for the project to be effective. You can
mark these by checking the Mandatory question box. Questionnaires and profiles cannot be

submitted until all mandatory questions are answered.
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Hint: If you want to attach a new mandatory question to an existing questionnaire, it will

affect new entries. This means however that you will have to provide answer for the new

question when you edit older entries.

You cannot check the Mandatory question box later during question editing if questionnaires have

already been submitted with a missing answer.

Important: You can indicate whether the question is important for the project.

Type: There are currently nine different types of questions in SmartBiobank™ that allows you to

create highly customized questionnaires. Your objectives may require specific question types as only

a few of them provide data that can be visualized with charts. You may also set some restrictions that

differ for each question type.

Short text: This is the default question type. Use it to enter short information (e.g. names).
Answers cannot be visualized. Allows you to set a minimum and/or maximum length for the
answer.

Long text: Similar to the Short text type but more characters are visible. Answers cannot be
visualized. You may set a minimum and/or maximum length for the answer.

Integer: Only numerical values are accepted. Values are visualized on the question overview
pages with box plot, and they can be used for scatter chart visualization on the Variable
relationship page. You can enter a unit of measure and a minimum and maximum range that

will help avoid entering values in an inappropriate unit of measure.

Note: SmartBiobank™ does not offer unit conversion.

The allowed value range must also include pathological values. Integers are not a good

choice to enter codes.

Crown rump length {CRL)

67 mim E

Hint: Integer type is not appropriate for some data that are normally considered numbers. For
example: we want to know how many children the participant has. In this case additional statistics
provided by the box plot, such as median, are not relevant information. Use drop-down type
question to have pie charts (showing percentages) based on the entered data. See drop-down
select for further information.

Real number: Only numerical values are accepted, with a dot as the decimal mark. Values are

visualized on the question overview pages with box plot, and they can be used for scatter
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chart visualization on the Variable relationship page. You can enter a unit of measure and a
minimum and maximum range that will help avoid entering values in an inappropriate unit of

measure.

Note: SmartBiobank™ does not offer unit conversion.

The allowed value range must also include pathological values.

5 I I
ample volume 123 ml

Date: Dates follow the MM/dd/yyyy format and users are also required to enter the slashes

manually. Dates cannot be visualized. You can set the earliest and latest acceptable dates.

Date of sampling 04/20/2013 (MM dd i)

Note: Invalid dates are automatically converted. For example a date of 02/30/2013 would

appear as 03/02/2013 after saving the questionnaire.

Boolean: Yes/no or Unknown/yes/no options can be selected from a drop-down menu.

Answers are visualized in pie charts, but will not appear on the scatter chart (see 7.1.2.)

Previocus pregnancy with
Rh+ child

Mo i
|

fes

Drop-down select: A single-select or multi-select feature, with all options entered manually

during question creation.

Hint: Consider setting the first option to “Not known” or “Not specified” since there may
be cases when none of the options apply or there is not enough information to give a
proper answer.
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Answers are visualized in pie charts and they can highlight groupings on scatter charts (see

7.1.2)

ABO

B
AB

0
Mot specified

e Participant link: This question type serves to link participants to other biobank entries. Link a
biospecimen to a participant by adding a Participant link type question to the biospecimen
profile, or alternatively to a biospecimen questionnaire. During the process of adding a new
biospecimen, a drop-down menu appears in the profile or questionnaire with all the
participants in your project. Choose a participant to link it to the selected biospecimen. It is
also possible to link different participants, e.g. to be able to record relationships between

participants.

Participant Salact... v

1045

m| »

1046
1047
1048
1049
1050
1051
1052

1N53

e Biospecimen link: Similar to Participant link, it may be used to link already added

biospecimens to other biobank entries. It can be used to connect related biospecimens.
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e Genetic data: This question type can hold genetic data imported from VCF files. Since upload
is not done manually, consider adding a separate questionnaire with only a genetic data type

guestion. See 8.6 for more details.

Hint: Creating questions can be time-consuming but SmartBiobank™ offers some methods
to simplify this process, for example you can copy questions from another project. Read
about these options in section 8.

The software analyses some basic attributes of the answers and warns you if it detects ineffective

questions. See 7.1.1.

You can check what questionnaire the question has been attached to. Click on Show attached

guestionnaire on the sidebar to view all the attached profiles and questionnaires.
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6 Data input = Biobanking

After customizing the settings and creating all the necessary profiles and questionnaires, your project
is ready for data input.
6.1 Adding participant and biospecimen data

You can add new participant or biospecimen (collectively known as biobank entry) directly from the

Dashboard or from the participant or biospecimen list.

Add new participant

Enter participant ID then select profile to fill questionnaire. Details

Participant ID ‘ ‘ n
Participant profile | Patient data v n
Gender | Select... M
Date of birth ‘ {r\-'ll'\-1r'ddf'ml3r:|‘
Srmoking ‘ Not set M
Physical activity level | Select... v
Family medical history | Select Some Options ‘
Jobrole | select... v
Waork hours a week ‘ hfweek n
Activity level | Salect.., M

Enter a unique code for the entry. If more profiles are available, select the suitable one for the
related answer boxes to appear. Click on Save after filling out the boxes and the new entry appears in

the participant or biospecimen list. See 6.3.1.

After single-clicking on an entry, a small menu appears with View, Edit and Delete options. You can

also use double-click for a quick access to the overview page.
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Participant #P001 incomplete (50%)

Participant ID POO1

Participant profile Patient data

Gender Male

Birth 03171976

Smoking Yes

Physical activity level Sedentary
1. Diabetes

Family medical history 2. High bload pressure

Job role Manager

Work hours 60 hiweek

Activity level A not s2r

Created by orsolya.ludmany@astridbio.com
Created 02/21/2014 2:57 PM

Last modified 02/21/2014 2:57 PM

The overview page contains all profile data as well as the date of creation and last modification. The
profile status is displayed in the upper right corner. See 4.2.2. Assigned questionnaires and linked

participants/biospecimens are listed at the bottom of the page.

6.1.1 Submitting questionnaires

Available questionnaires are listed in the participant and biospecimen entry Overview pages.
Questionnaire status is displayed below the questionnaire name, and previously submitted

questionnaires (marked with the submission date) are listed on the right.

Questionnaires

Fill Body Temperature Body Temperature questionnaire isn't filled related to Participant #H0002,

04/04/2013: FILLO358 04/04/2013: FILLO359

Click on Fill and answer the questions then click Save. Click on previous submissions to view and edit

them, or click on Table view to compare submitted questionnaires of the same template.

Click on View to access questionnaire overview page where you can compare some entry-specific

data to global data. See 7.1.2.
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6.1.2 Tables of questionnaire data

When more than one questionnaire is filled out about a biobank entry, Table view offers a quick and

convenient overview of the answers. This also makes possible to point out trends.

Regular test

Show |10 ¥ | entries
Question

Weight
Temp.
Sickness since last check

Reflexes
Medication since last check

Lymph nodes
Further information
Checkup date

Blood pressure

Showing 1 to 9 of 9 entries

11/07/2013 1:55 PM
85.0 kg

36.6°C

No

Maormal

A not ser

Mormal

11/04/2013

Mormal

02/13/2014 2:33 PM
76.0 kg

37.0°C

No

Mormal

1. Cold medicine

Mormal
MNo.3
021442014

Mormal

Search: |

03/20/2014 4:18 PM
76.0 kg
36.8 °C

No

Mormal

1. Food supplement

Mormal
No.2

02/13/2014

The Table view option can be found inside the biobank entries at the attached questionnaires.

6.2 Biospecimen management

Track your biospecimens with virtual boxes and refrigerators. You can access them in the

Biospecimen organizer page.

6.2.1 Add refrigerator

Click on Refrigerators and click Add refrigerator on the sidebar. Enter the name of the refrigerator

you want to add and set its temperature. Location and Description are optional fields but may help in

identification if your project uses a large number of refrigerators.
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Add new refrigerator

Choose a unique name for your refrigerator then set a temperature, Details

Mame
Location E
Description
Temperature Room temperature (15-25°C) e E

Room temperature (15-25°C)

Cold (2-8°C)
Frozen (-20°C)

-80°C
Liquid M2

6.2.2 Add biospecimen box

Double-click your new refrigerator in the list or select and click View to access the refrigerator
overview page. You can click Add biospecimen box here, or by following the Biospecimen organizer -

Biospecimen boxes - Add biospecimen box route.

Enter a unique name or code for your biospecimen box and select the refrigerator where the box is
stored. Box sizes can range from 1x1 to 15x15 slots (the number of rows and columns does not have
to be equal). After setting the number and indexing method of columns and rows, click Save. Double-

click the box to access its overview page with the visualized slots at the bottom of the page.

11. box

Click on a slot to select it. You can add/remove biospecimen toffrom a slot,

A B C D E F G H

1 EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY

Biospecimen: _ Store Disable Reserve

2 EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY
3 EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY
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Click on a slot to enter the ID of the biospecimen you want to store. You may use a barcode reader

for code input. You can disable slots, or reserve them for later use.

Hint: You can resize boxes even if biospecimens are stored inside them. Biospecimens falling
outside of the new dimensions will not be lost, but stay in the box “invisibly”. To avoid
invisible storage, make sure to remove biospecimens from rows and columns you want to
delete.

6.2.3 Biospecimen tracking

Biospecimen tracking is a useful tool in SmartBiobank™ if you are looking to track smaller
biospecimen samples like sub-samples of DNA, RNA or serum from a larger Blood sample. If you want
to track smaller biospecimen samples, you will first need to create a profile for parent biospecimens

and add properties for biospecimen data.

New biospecimen profile

Choose a unique name for your profile and add a description if needed. You can attach properties before or after saving your profile,

General properties

Profile name | Choose a unigue name for your new prefile such as the name of the participant group or the

‘ Blood sample biospecimen type.

Description *You have the option of adding s short description to the profile.
Parent zample
Optimal
P Mot selected « B
temperature
Profile properties
- Biospecimen /D Identifier
= Sampling date Date [+ ]
= Volume Real number (> ]
‘= Participant link Participant link [> ]

Click to add property

You can then add new biospecimens using the parent biospecimen profile and create a new profile

for aliquots (subsamples of biospecimens samples).
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New biospecimen profile

Cheose a unique name for your profile and add a descriptien if needed. You can attach properties before or after saving your profile,

(Canora - Aartioac
eneral properties

Profile name Choosze 3 unigue name for your new profile such as the name of the participant group or the

bicspecimen type.

Description ‘ Derived specimenl | *ou have the option of adding & short description to the profile.
Optimal ‘ Not selected - |8

temperature
Profile properties

- Biospecimen /0 ldentifier

= Extraction date Date [ ]

‘= Derived from Biospecimen link (-]

‘= Derivative volume Real number [+ ]
e .

Click to add property

These new biospecimen profiles for the aliquots will contain a Biospecimen Link type property.

When you create a new entry for the biospecimen aliquots, link them back to the original
biospecimen. Based on the purpose of your project, you may create different profiles for aliquots
used in different processes, or you may create one aliquot profile and add a property to indicate the
process. You may also choose to create a biospecimen questionnaire to track changes (e.g volume

decrease) in the original biospecimen sample.
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Derivative

Questionnaire overview, You can attach questions here. Details

Overview

Questionnaire name Derivative

Description

Applied to Biospecimens

Created by orsolya.ludmany@astridbio.com
Created 02/05/2014 1:02 PM

Last modified 03/19/2014 6:00 PM

Derivatives properties

= Actor of takeout Short text (> ]
= Starting volume Real number [>]
= Volume taken out Real number [>]
= Remaining velume Real number (-]
= Action Drop Down select (> ]
= Isolated Drop Down select (]
= Derived sample Biospecimen link (> ]
=  Further information Long text [>]

Click to add guestion
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With these new biospecimen profiles and questionnaires containing relevant questions, biospecimen

tracking and chain-of-custody is achievable as seen below.

Biospecimen #AB040 completed (100%)
Biospecimen ID ABOAD

Biospecimen profile Blood sample

Sampling date 02/06/2014

Volurne 100.0 ml

Related participant

Biospecimen stored not stored

Created by orsolya.ludmany@astridbio.com
Created 03/18/2014 5:46 PM

Last updated 03/19/2014 5:46 PM

Questionnaires

Fill Derivative 02/21/2014: FILL77163 02/21/2014: FILL77162 f2014: FILLT7161 02/21/2014: FILLT7167
02/21/2014: FILL77166 02/21/2014: FILLTT165 02/2172014: FILLTT164 02/21/2014: FILLTTA70
02/21/2014: FILL77169 0272172014 FILLTT168 Table view

Fill Laboratory results 02/21/2014: FILL77175

Derived from AB040-D01 AB040-D02 AB040-D03 AB040-D04

AB040-D05

Derived from ABO40-R0A AB040-R0? AB040-R03 AB040-R04

AB040-R05

6.3 Listings

Many items in SmartBiobank™ are organized into lists. Lists can contain a variety of information; they
usually include the name of the item and the creation date. List elements may be sorted by the
headings. Click on the arrows next to the column title. Default order is determined by the creation

date of the entry.

You can select how many entries you want to see on one page in the upper left corner; while you can
browse between pages in the lower right corner. Click on an item to access some additional

functions, such as View or Delete.

The search box in the upper right corner of the list is a simple function that performs the search in

the sortable columns.
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In the following chapters we show the specific characteristics of the different lists in SmartBiobank™:

6.3.1 Listing biobank entries

There is a difference between columns of the two biobank entry type.

e Participants: participant ID, profile name, creation date, creator, status,

e Biospecimens: biospecimen ID, profile name, location, creation date, creator, status,

You can sort and search using any of the above categories, other status of the profile or

guestionnaire. Read more about status in section 4.2.2.

You can narrow the list by selecting only one profile. To do this, click on the profile name on the

sidebar. If only one profile is selected, the list displays the first five profile answers (except long texts)

that can be used for search (see the below picture).

Participants from Profile Down screening

Show | 10 Eentries

Participant

D Profile

Down
1045 :
screening
Down

screening

Down

screening

Created
11/07/2013 1:55
PM

11/07/2012 1:55

PM

11/07/2013 1:55
PM

Status

Created by %

info@astridbio.com 100%

info@astridbio.com 700%

info@astridbio.com 700%

Search:

Nuchal

Maternal Fetal Fetal age at 1st

Crown rum
Status P

age age ultrasound sceening translucency (NT) length (CRL)
completed 28 26 13 0.8 61
completed 27 16 12 2.2 70
completed 35 17 12 13 56

6.3.2 Listing questions in Questionnaires and properties in Profiles

Properties are used to define profiles and questions are used to define questionnaires. This needs to
be kept in mind while working on SmartBiobank™.

Questions are listed in individual Questionnaires, and Properties are listed in Profiles. You can drag

and drop questions to modify order. Mandatory questions are marked with asterisks and important

questions are marked with exclamation points.
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Sample information

Profile overview. You can attach properties here. Details

Overview
Profile name Sample information
Description
Applied to Biospecimens
Created by orsolya.ludmany@astridbio.com
Created 03/13/2014 1:43 PM
Last modified 03/13/2014 1:43 PM

Sample informations properties

"] Biospecimen [ ldentifier

Date of sampling Date

Gestational age Real number

= Date of centrifuging e

>
o
Sample volume Real number ©
>
>

‘= Date of refrigeration Date

6.3.3 Listing questions on the Questions page

The Questions page lists all questions and properties in the project and displays some additional
information such as: Question text, Display name, Question type, Creation date, Last modification

date, Number of questionnaires attached and the Number of answers.

Show (10 ¥ | entries Search: |

Question text Display name Type Created Created by Questionnaires Answers
Fetal age fetal age Real number 03/13/2014 1:43 PM  orsolya.ludmany@astridbio.com 3 questionnaires 216 answers
Further information  Further information  Leng text 03/13/2014 1:43 PM  orsolya.ludmany@astridbic.com 3 questionnaires 231 answers
Maternal age maternal age Integer 03/13/2014 1:43 PM  orsolya.ludmany@astridbio.com 3 questionnaires 216 answers
Sample volume Volume Real number 03/13/2014 1:43 PM  orsolya.ludmany@astridbic.com 3 questionnaires 97 answers
Body Weight Weight Real number 03/13/2014 1:43 PM  orsolya.ludmany@astridbio.com 2 questionnaires 100 answers
Date of sampling Sampling Date 03/13/2014 1:43 PM  orsolya.ludmany@astridbic.com 2 questionnaires 59 answers
ABO type ABD Drop Down select  03/13/2014 1:43 PM  orsolya.ludmany@astridbic.com 1 questionnaire 51 answers
Age of the patient Age Integer 03/13/2014 1:43 PM  arsolyaludmany@astridbic.com 1 questionnaire 100 answers
Allergies Allergies Boolean 03/13/2014 1:43 PM  orsolya.ludmany@astridbic.com 1 questionnaire 4 answers
Anti-D antibody Anti-D antibody Drop Down select 03/13/2014 1:43 PM  arsolyaludmany@astridbic.com 1 questionnaire 92 answers
Showing 1 to 10 of 77 entries First Previous n 2 3 4 5 MNext Last
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6.3.4 Listing questionnaires

All questionnaires are listed on the Questionnaires page. They display data that specify the following:
Questionnaire name, which Profile type it is applied to (whether it is a Participant or Biospecimen),
Creation date, Last modification date, Name of the person who created the template, Number of

times it is filled and Number of attached questions.

Questionnaire list

Show |10 ¥ | entries Search:

Questionnaire name Applied to Created Last modified Created by Filled Questions
Anti-D antibody test Participants 03/13/2014 1:43PM  03/13/2014 1:43 PM  orsolya.ludmany@astridbio.com 92 times 2 questions
Children Participants 03M13/2014 1:42 P 031372014 143 PM orscolyaludmany@astridbio.com 27 times 9 questions
Diseases, medicines Participants 03/13/2014 1:43PM  03/13/2014 1:43 PM  orsolyaludmany@astridbio.com 39 times 13 questions
DMA concentration Biospecimens 03/13/2014 1:43PM  03/13/2014 1:43PM  orsolya.ludmany@astridbio.com 27 times 2 questions
Environment Participants 03/12/2014 1:43PM 03/13/2014 1:43 PM  orsolyaludmany@astridbio.com 39 times 5 questions
General and pregnancy data  Participants 03/13/2014 1:43PM 03/13/2014 143 P orsolyaludmany@astridbio.com 73 times 7 questions
Genomic Data Participants 03/13/2014 1:43PM  03/13/2014 1:43 PM  orsolya.ludmany@astridbio.com 3353 times 1 question
SCA symptom checker Participants 03/13/2014 1:43 PV 03/13/2014 1:43 PM  orsolya.ludmany@astridbio.com  none 5 questions

Showing 1 to 8 of 8 entries First Previous

6.3.4 Listing biospecimen organizers

There is a difference between the lists of biospecimen storage levels:

e Refrigerators: Name, Location, Temperature, Creation date
e Biospecimen boxes: Name, Storing refrigerator, Temperature, Dimensions, Indexing method,

Creation date

Refrigerators are listed on their individual page, while biospecimen box lists also appear on the

overview page of refrigerator in which they are stored in.
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6.4 Tracking user activity

Project administrators can supervise user activity and the changes in data. This information is stored

in two different logs located in SmartBiobank™.

6.4.1 Eventlog

Click on the Event log tile to view all user activity beginning from the creation of the project. Events

are displayed by time and e-mail address of its actor. The logged events are the following:

e Login: both successful and failed login attempts. The time of the login attempt and the e-mail
address of the user is recorded.

e Page loads: Which pages were opened and which lists were viewed

e C(Creation, edits and deletion of biobank entries, profiles, questionnaires, questions and
properties and storage

e Search related events: saving, loading and removing criteria

The event log list also marks when errors occurred during an event.

Event log
Show |10 ¥ | entries Search:
Time v Event Actor Area Action Event message
level
03/17/2014 . cis . Event log at Mon Mar 17 15:38:58 CET 2014 by
fi Iya.lud tridbio. Event| d
3:38:58.0 PM e orsolya.ludmany@astridbio.com Event log fneex orsolya.ludmany@astridbio.com
03M17/2014 . o e gl _ N Dashboard at Mon Mar 17 15:38:53 CET 2014 by
3:38:53.0 PM info orsolyaludmany@astridbio.com Dashboard dashboard orsolya.ludmany@astridbio.com
03M7/2014 . . . Save Question [Name] at Mon Mar 17 15:34:55 CET 2014 by
fi Iya.lud dhbio.
3:34:55.0 PM e erselya.udmany@astridbio.com Question =ave orsolya.ludmany@astridbio.com
03M17/2014 info orsolya.ludmany@astridbio.com Question create Add new question at Mon Mar 17 15:34:47 CET 2014 by
3:34:47.0 PM e SE ’ ) orsolya.ludmany@astridbio.com
03/M17/2014 - el ATy G —_— Add new question at Mon Mar 17 15:34:40 CET 2014 by
3:34:40.0 PM L i ’ orsolya.ludmany@astridbio.com
03M17/2014 info orsolya.ludmany@astridbio.com Questionnaire show Show Profile [Patient data] at Mon Mar 17 15:24:27 CET 2014 by
3:24:27.0 PM e SE ’ - - orsolya.ludmany@astridbio.com
03M17/2014 X L X Profile management at Mon Mar 17 15:24:24 CET 2014 by
fi Iya.lud dhbio. Profil d
3:24:24.0 PM e orsolyaludmany@astridbio.com Profiles fneex orsolya.ludmany@astridbio.com
03M17/2014 . o P ~ _ Dashboard at Mon Mar 17 15:22:42 CET 2014 by
3:22:42.0 B info orsolyaludmany@astridbio.com  Dashboard dashboard orsolya.ludmany@astridbio.com
03M17/2014 - Y g Show Profile [Patient data] at Mon Mar 17 15:12:57 CET 2014 by
3:12:57.0 PM ya: 4 ’ orsolya.ludmany@astridbio.com
03M17/2014 info orsolvaludmanv@astridbio.com  Profiles index Profile management at Mon Mar 17 15:12:37 CET 2014 by
3:12:37.0 PM e SE ’ h orsolya.ludmany@astridbio.com
Showing 1 to 10 of 738 entries First Previous n 2 3 4 5 Next Last
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6.4.2 Change log

Changes made to data are registered and can be tracked for biobank entries and structured
elements, namely Profiles, Questionnaires, Properties, Questions, Participants and Biospecimens. By

carefully following the log, you can back track values to the creation of the entry.

Shown below is a Change log for a question (Diastolic blood pressure). The Change log lists details of

the Actor, Date, Domain, Action, Property, Old value, New value

Diastolic blood pressure

Question text Diastolic blood pressure Display name Diastalic

Description M not ser Hint M notser

Mandatory no Important yes

Type Integer Created by orsolya.ludmany@astridbio.com
Created 03/18/2014 4:24 PM Last modified 03/18/2014 4:28 PM

Integer specific properties

Minimum value A not ser
Maximum value M nor ser
Unit of measure Hgmm

Search:
actor v date domain  action property old value new value
orsolya.ludmany@astridbio.com 03/18/2014 4:26 PM Question  modified  Display name Diastolic
orsolya.ludmany@astridbio.com 03/18/2014 4:26 PM Question  medified  Type Real number Integer
orsolya.ludmany@astridbio.com 03/18/2014 4:26 PM Question  modified  Important false true
orsolya.ludmany@astridbio.com 03/18/2014 427 PM Question  modified  Description minimum pressure
orsolya.ludmany@astridbio.com 03/18/2014 4:28 PM Question  modified  Description minimum pressure

Showing 1 to 5 of 5 entries First Previous n Mext Last
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7 Research center

SmartBiobank™ offers many tools to make use of the data your project stores. Use these tools to
control the research process using the feedbacks of the software and enhance your research results

using statistical and visualization tools.

The Research center category on the Dashboard lists functions that visualize data with the help of
charts. Many charts can be accessed from more than one page. Charts can be saved as an image file

or can be printed directly using the upper-right drop-down menu of the charts.

7.1 Descriptive statistics

Descriptive statistics can be used for two different things:

1. It lets you monitor and improve the quality of your project by assessing the usefulness of the
questions you work with.

2. It provides visualization tools to understand your results better.

Its main page collects and displays all box plots and pie charts in the project, which helps you

overview your data or visually compare results.

Descriptive statistics

Adequacy of questions

Unattached questions (4/69)

¢ Date of analysis ¢ Expected date of delivery + Protein concentration + Sample taken

Unanswered questions (3/69)

¢ Eurther information P

Constants (5/69)

¢ Child with ase among materwal Ch

syndrome in father's famile Hereditary diseases of father

(false)

ABO - 38 answers, 05/29/2013

Paternal age - 43 answers, 05/29/2013 =
50
AB 5.26% { Mot specified: 5.26%

Vo B 7.89% -
e 45

40

. 1

| I Not specified e @00 B A BB AR | 25

0:2895%

Values {years)

AS263%

All participants
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7.1.1 Adequacy of questions

Creating questionnaires that provide useful data can be difficult, even careful planning can result in
barely usable data. The software provides assistance in assessing the adequacy of your questions
based on analyzing the answers. This evaluation may highlight the need for question redesigning. The

following table shows the meaning and possible implications of three evaluation categories:

Adequacy Meaning Implication

Unattached | The question has not been attached to Data input is not possible.
any questionnaires or profiles.

Unanswered | Either the questionnaire has not been Redefining the question text or changing
filled yet or the answer box has been left | the question type may be needed to
blank every time. improve adequacy.

Constant The answer has been the same in every Answers do not provide useful
submission. information.

Charts found in the Research center may refine general adequacy results as highlighted by the

following example.

Example: Several pie charts of Boolean type data highlight problems: around 90% of the
answers were “Unknown”, and the rest were “No”. Since two different types of answer were
registered, the software recognizes these questions as “Effective”, but looking at the charts

makes it clear that they do not provide useful data.

7.1.2 Charts

Chart visualization is available for specific types of data. Integer and Real number data are plotted as

box plot, while Drop-down and Boolean types are visualized as pie charts.

Note: The charts are plotted based on all answers given to that question, even if the property or
question is attached to more questionnaires or profiles. To avoid mixing data of different

sources, create new questions of the above types for each profile and questionnaire.
Each chart can be viewed on the overview page of the question of property of the necessary type.
You can see examples of the two chart types below.

The first chart is a box plot based on a Real number type data called Nuchal Translucency, used in
Down syndrome screening. The expression is usually abbreviated as NT, which was set as the

Property name of the question, therefore appearing in the top of the chart. Hover your cursor over
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the box plot in SmartBiobank™ to see the following statistics: minimum, lower quartile, median,

higher quartile and maximum.

NT, 04/16/2013

Yalues (mm)
W

All participants

The second chart is from another project, and it is based on the data provided by a Boolean type
guestion. Hovering your cursor over the pie chart sections in SmartBiobank™ opens a small window
containing the section name and percentage. You can create an exploded pie chart by clicking on a

section to separate one sector from the others.

Hypertonia - 68 answers, 01,/06/2014

¢ Not set: 2.94 %
|
|

MNo: 1912 %

Yes: 77.94 %

| @ Not set [ No B Yes |

In both cases, the date in the chart title is the same date the chart was generated by the software, in
other words when the page with the chart was loaded. This makes it possible to know which state
the chart represents. For example, if data input is continuous, you can download a chart every day to

track changes over time.
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Charts can also serve as a quality control tool in your project. Below are two examples for this
functionality:

Example: There might be very few charts in your project. This might be because most of your

data is collected as text. If you want to improve the statistical analysis of your data, consider

changing the question/property types to a drop-down selection or adding some numeric

questions/properties. Please note that changing type may lead to the loss of the already

entered answers.

Example: The error bars of the box plots are too big. It might mean that some records are

incorrect, either because of a typo error or the wrong unit of measure had been selected.

phosphorus, 05/29/2013

200

100

50

Yalues {mmolfday)

-50
All biospecimens

Note: Neither the inbuilt question effectiveness indicator, nor the above stated example
determines what a good project is. Different projects have different needs, and yours may not

need numerical input at all.

Note: Charts of global answers include data given for other questionnaires or profiles if the
question is attached to them, which may or may not influence the use of these charts in your

research.
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7.2 Variable relationship

This function allows you to recognize relationships between certain variables in your project or test
your hypothesis. Variables of a profile or questionnaire can be visualized as a scatter chart in the
Variable relationship page. Choose a profile or questionnaire and set the variables for the two axes.
You can use drop-down type data when available to highlight groupings with different colors. If no

drop-down type data is available, all dots will be displayed with the same color.

The chart below shows an example. This project was created to monitor the screening for Down
syndrome. Axis X plots Nuchal Translucency that is used for ultrasound screening. Axis Y refers to
maternal age. The dots are colored according to the screening result: Positive or Negative confirmed
with chromosome test (further tests were missing in three cases). The chart verifies assumptions
based on practical observation: higher maternal age and higher nuchal translucency value relate to a

higher risk for Down syndrome.

NT versus maternal age of 86 individuals

*
45 @ Positive °
& Negative
Not screened
425 . L]
* L] L L
40 — L * L + L L L L
LR *
g T bt
g o +8e0 ®
o * * 44 49 *
7 3 * e * *
E . s 0 o a .
8 s * * * * ®
g 3 * oo . .
* * * [
30 * +*e
*
* +* * *
27. * [ ]
*
2 “
225 5 o5 ] 15 2 25 3 35 4 45 5 5.5 6
NT (mm)
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7.3 Search & Query

On the Search & Query page, you can search for participants or biospecimens by based on their data

in related profiles or questionnaires. In this part of SmartBiobank™, the difference between

qguestions and properties is not important and both are handled the same way, and hence we will

refer to both as questions.

This sample search is based on the answers for questions in biobank entries. You first have to select

the question to specify the search criteria.

Search & Query

Group name

Untitled group 03/14/2014 11:58:56.584 AM Rename

Searching for

. Applied to
Participants v | OPPUE

Criteria

Ma criteria added. Click to the Add criteria button to start querying the
dat
v

Can | help you?

Do you search Participant or Biospeciment?

Select what are you looking for

e,ﬁ\dd some criteria
With criteria you can add a restriction to a property. Several operators are available to creating criteria.

Understanding the result

The result list will contain all participant or biospeciment (depends on your choice) that correspond at least one criterion. You
can combine criteria to narrow the number of the elements,

Use groups to visualize information

Rename your group by clicking the Rename link. Create several groups and go to the Data Visualization page to visualize
properties in the selected groups.

Clicking on Add criteria opens the window that lists every question and property in the project.
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Add new criteria

Close

Filter questions ‘ All questionnaire (click to select)
Show (10 ¥ | entries Search:

Question text 4 Display name Type Mandatory Important

Average sleeping hours Average sleeping hours Integer no no

Blood pressure Blood pressure Drop Down select iyl ol

Body height Body height Integer no no

Body Mass Index EMI Real number il ol

Body weight Body weight Real number no no

Calorie intake per day Calorie intake per day Integer il ol

Date of birth Birth Date yes yes

Date of the examination Date of the examination Date no no

Family medical history Family medical history Drop Down multiple select no no

Further informaticn Further information Long text il ol
Showing 1 to 10 of 21 entries First Previous n 2 3 Next Last

Select a questionnaire or profile from the Filter questions box to display attached questions. You can
use the quick search in the upper right corner to find a specific question. (Read more about list
searches in section 6.3.)

Add new criteria (%

Close

Filter questions | Patient data ¥ | |

Shole entries Genomic data Search:
Question text Main profile Mandatory Important
Date of birth Eirth Date yes yes
Family medical history Family medical history Drop Down multiple select il no
Further information Further information Long text no no
Gender Gender Drop Down select yes yes
Job role Job role Drop Down select no no
Physical activity level Physical activity level Drop Down select no no
Smaeking Smaeking Boolean iyl no
Work hours a week Work hours Integer no no
Showing 1 to 8 of 8 entries First Previous n Next Last

You also need to select an operator to further specify your search. The question and the chosen

operator together define the criterion.
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Maternal age maternal age Integer no

Add criteria to maternal age maternal age, 03/20/2014
50

Select all participant where maternal age is:

H HH HH HH H 43

40

35

30

legs than &

Values (years)

25

20

Participants and biaspecimens

The following operators can be used:

e Filled: An answer is registered.

o Not filled: The answer box has been left blank.

o Equal: The answer equals the entered value.

e Not equal: The answer differs from the entered value.

o Less than: The value of the answer is lower than the entered value. Only available for
numerical and date type data.

o Equal or less than: The value of the answer is equal or lower than the entered value. Only
available for numerical and date type data.

e Greater than: The value of the answer is higher than the entered value. Only available for
numerical and date type data.

e Equal or greater than: The value of the answer is equal or higher than the entered value.
Only available for numerical and date type data.

e Contains: The answer contains the entered text fragment. Only available for text type data

and participant/biospecimen links.

The chart exhibits the distribution of answers for the question (as long as the answer type is not
text). Taking a look at the chart may help you decide which criteria should be used to make your
search more effective. In our example above, it is immediately obvious that creating a criterion for

maternal age over 46 years would be meaningless.
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You can keep adding criteria. Close the window to view the list with the matching results.

After you have set the search criteria, click on Save and a list appears with the matching results. You

can further specify your search by adding more criteria. To do this, simply click on Add criteria on the

sidebar.

Maternal age maternal age Integer
Add criteria to maternal age maternal age, 03/20/2014 =
50
maternal age greater than years . —_—
Save Back

40

W 35

"

v

=

o 30

o

=

o

= 25
20
13
10

Participants and biospecimens

Although the number of criteria to be added is not limited, the speed of the search process is
dependent on this number. In practice, a maximum of five criteria should be enough to find the

required biobank entries.

Search & Query

Group name  Untitled group 03/20/2014 3:32:36.826 PM Rename

i Applied
Searching for Participants pplied to
Criteria . Maternal age greater than 35 years [}
. Risk factors present not equal None (<]
. Does the mother take medicins regularly? equal Yes (<]
Add criteria
Group members
Show | 10 v | entries Search:
Participant . Marernal age greater than 35 years . Risk factors present not equal None . Does the mother take medicins regularly? egual Yes
1062 yes yes yes
1055 yes no yes
1034 yes yes yes
1030 no no yes
1029 yes yes yes
1028 yes yes yes
Showing 1 to 6 of 6 entries (filtered from 64 total First  Previous n Mexr Last

entries)
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By default the drop down menus on the search results page are set to ‘All'’ for each criterion,
meaning that all entries are listed which fit at least one of the selected criteria (there is at least one
‘ves’ in all displayed rows). Modify this automatic selection to vary search results. If you select ‘Yes’
for a given criterion, the list narrows your search for those entries where this criterion is true.
Similarly, if you select ‘No’, the list narrows your search for those entries where this criterion is not

true.

Search groups are saved automatically, and unless a new search is deliberately started, the software
keeps updating your current search. Click on New group to save your current search settings and
start defining a new search group. Saved groups are listed on the Saved groups page that you can

reach from the sidebar. Renaming your saved search can make future searches faster.

The Search and Query function also enables you to save your searches and use them in other

SmartBiobank™ features such as Data Visualization (7.4).
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7.4 Data visualization

The Data visualization page offers statistical comparison of previously defined groups of biobank
entries. First, you have to define at least two groups of biobank entries on the Search and Query
page, see 7.1. To make further work easier, rename your searches to know what kind of groups they

contain.

After you have saved your searches, go to the Data visualization page and select search groups from
the list in the Groups to visualize box. Then select questions and properties you want to compare for

these groups. The ideal number of properties or questions to visualize at one time is four.

Data visualization

Data visualization name Untitled data visualization 03/12/2014 1:30:59.375 PM Rename

Visualization for | Participants .

Groupstovisualize | [erq) 01 % | [ Group2 % | [ Group3 % | [ Groupa x|

Groups can be created at Search & Query page. Save a
guery and it will available a= a group here!

‘ Fleasze zelect at least one group to visualize properties.

Proper‘tiesto vizualize Elody Mass Index Fleaze zelect at least one property to visualize it!

Body weight

Heart rate

o 2 o O

Blood pressure

Add propert

Visualize!
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The system then generates comparable box plots and pie charts for the specified groups.

Data visualization

Untitled data visualization 03/12/2014 1:30:59.375 PM
Visualization for Participants
Groups visualized: Groupl, Group2, Group3, Groupd

Properties visualized: Body Mass Index, Body weight, Heart rate, Blood pressure

@ Back

Body weight =
150
125 —'—
T 100
=
n
E 1
>’= 73
25
Croupl Croup2 Croup3 Croupd
Groups
T Subgroup size Mean Modes Minimum  Maximum  Range Lower Median Upper Interquartile Standard
(N} quartile quartile range deviation
G 107.833 80,86,112,115,120,124 80 124 44 88 113.500 117.300 29.500 15.236
5 83.200 78 58 104 45 67 76 89 22 17.463
8 84.750 50,58,72,76,90,97,99,136 50 136 86 58 83 97 39 25420
11 80.182 82 48 110 62 63 82 87 24 18.384
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8 Data exchange

Data exchange allows you to save manual work by enabling you to upload questions and data from a
table to SmartBiobank™ — including uploading and mapping genetic data to participants. Data

exchange is only available for project owners and administrators.
8.1 Import questionnaires

Questionnaires and profiles with attached questions and properties can be imported from an Excel
worksheet. For this purpose you must use our existing template. It can be downloaded from the

Import questionnaires page, located inside the Data exchange page or among the hidden tiles of the

Dashboard.
I B c D E F |
18 "DO NOT MODIFY OR DELETE THE CELLS IN THE HIGHLIGHTED AREA! ‘ (]
2 |8 Rows with # in the first column are comments and won't be imported. The word 'guestion’ automatically means 'property’ if you are importing a profile
3 |# Question
4 |# 1. Question text 2. Display name 3. description 4. hint 5. type 6. required
# Text of the question as it |This text will appear on Description of the question. |This text will appear next to the answer box Type of the question. It must be one of the  |Whether the
appears when someone  |charts and statistics. This This column is optional. when someone fills the questionnaire. Use it to [following: shortText: Short text box with question is
fills the questionnaire. If |column is optional. If you help users with giving appropriate answers.  |simple text input, longText: Long text box | mandatory.
you leave it blank, a leave it blank, the text from This column is optional. with simple text input, integer: integer Default
random name will be "1. Question text" appears number, double: real number, date: date, |value: no.
zenerated boolean: boclean, dropDown: selectable |
options, multSelDropDown: select multiple 1
options patient: link entry to patient,
sample: link entry to sample. Default value:
5 shortText.
% Participants or Questionnaire or Profile,
Biospecimens, default: default: Questionnaire
6 Participants
7 |Applied: |Participants Type: Profile
8 Gender Gender dropDown yes
9 Date of birth Birth date yes -
10 Smoking boolean no
11 Physical activity level dropDown no
12 Family medical history multSelDropDown no
13 Jobraole dropDown no
14 Work hours a week Wark hours average integer no
15 Further information longText no
-
\1‘;4 b M| Patient data . Main profie Blood sample - 'DNA . RMA " Derivative Examination Genomic data [/ m I [

The software recognizes one sheet as one questionnaire or profile, so it is possible to import more
than one questionnaire or profile at the same time. Change the name of the sheet to your preferred

guestionnaire or profile name.

Note: Do not forget to indicate in the seventh row whether the sheet is attached to participants

or biospecimens and whether it is a profile or questionnaire.

Technically, since the question creation and property creation differs only in the end use, we will
refer to both of them as questions. In the file, options found on the question creation interface are
arranged into columns while individual questions are listed in rows. Rows with a # sign in the first
column contain descriptions and examples, and they will not be imported into your questionnaire.

You can read about the functions of columns in 5.2.1.
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After finishing extending the template, upload the file to the Import questionnaires page where the

software analyses its content and warns you about emerging problems such as question name

duplications.

Note: You can decide to upload a revised version or proceed without the problematic questions.

The software offers to rename questions with name duplications or you can choose to use the

question already available in SmartBiobank™.

Import questionnaires

‘Your questicnnaires and question must be in the appropriate format. If you do not know this format or use this function for the first time, you can download and extend our

template xls file from here: down

Overview

Awvailable questionnaires
Awvailable questions

Missing names

Mame duplications

Missing question type

Unrecognized question

type

oad excel file,

Profile Data, Regular test
15 question processed.
A Warning: 1 name is missing!

A Warning: 6 question name already exists in the SmartBiobank. Because question names must be unique, an additional number will be
added to the end of the question. You can change the name of the question in the excel file and upload again.
A Warning: 1 questionnaire name already exists in the SmartBiobank project. You can change the name of the question in the excel file

and upload again.
How do you want to resolve name duplications: | Rename duplicated elements n

Rename duplicated elements
Do not import, use available object from SmartBiobank
Do not import, skip these objects

A Warning: 1 question type is missing!

A Warning: 1 question type can not be recognized in the uploaded file. Without medifications, this question will be simple short text. You
can change the types in the excel file and upload again.

Imported questionnaires and profiles can be accessed straight after the process is finished by clicking

the button with the name of the questionnaire/profile.
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8.2 Copy questionnaires

If you want to use previously created questionnaires in a new project, you can simply copy them
using the Copy questionnaires page. Besides saving you time, this option can facilitate cooperation
between different projects. You can only copy from projects you are participating in. No biospecimen
or participant information will be copied with this method, all your data is securely stored in its

original place.

Hint: Use the copy questionnaire function only if more or less you need the same questions
with the same attributes in your new projects. In case you need to change the questions

substantially, you are advised to use export questionnaires function, see 0.

pied.

Available questionnaire

Show IE| entries Search:
Questionnaire name Applied to Profile/Questionnaire Project Created Last modified v Participants Questions
Melanoma examination Biospecimens Questionnaire Achat Bio 02/18/2014 3:44 PM 03/21/2014 1:56 PM  none 24 questions
Cervix samples Biospecimens  Profile HPV Project 03/13/2013 2:21 PM 03/21/2014 1:54PM  none 4 questions

Copy Click the Copy button to copy the selected questionnairefprofile into the Skin Project.

Vagina swab samples Biospecimens  Profile HPY Project 03/19/2013 9:45 AM 03/21/2014 1:54PM  none 4 questions
Patients under HPV examination  Participants Profile HPV Project 03/13/2013 2:20 PM 03/21/2014 1:53 PM  none 5 questions
Melanoma project Participants Profile HPV Project 04/16/2013 11:31 AM  03/21/2014 1:53PM  none 4 questions
Body Temperature Participants Questionnaire HPV Project 04/24/2013 3:42 PM 03/21/2014 1:52PM  none 4 questions
Regular test Participants Questionnaire HPY Project 03/20/201311:22 AM  03/21/2014 1:51 PM  none 12 questions
Patent data Participants Profile Demo Project  02/05/2014 1:02 PM 03/20/2014 1:44PM none 8 questions
Derivative Biospecimens Questionnaire Demo Project  02/05/2014 1:02 PM 03/19/2014 6:00 PM  none 8 questions
Blood sample Biospecimens  Profile HPV Project 03/19/2014 5:43 PM 03/19/2014 5:44 PM  none 3 questions

Showing 1 to 10 of 246 entries First Previous n 2 3 4 5 Next Last
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8.3 Export questionnaires

You can export questionnaires and questions into the same table which is the input format of the
importing function. This option can be useful when you later wish to import those questions into

another project after some editing.

Export guestionnaires

Please select the questionnaires you want to export

Select questionnaires to export

Questionnaires to export Export single questionnaire ¥

File name export-questionnaire-03-21-2014-14-04.x1s

Export single questionnaire

Click the questionnaire you want to export

Selected to export Patient data Questionnaire

Change questionnaire Change
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8.4 Import Participants & Biospecimens

Participant or biospecimen data, along with their questionnaire data can be imported from an Excel
file. It is a convenient tool to move your archives into SmartBiobank™. Before starting the process,
you have to make sure that the profiles and questionnaires already exist in your project with all the
necessary properties, questions and settings. Excel files waiting to be imported must be based on the

profiles or questionnaires already present in the system.

A B & D E F G H [ J T
1 |Participants _IPatient data
2 |Participant ID Gender  Date of bith Smoking Physical activity level Family medical history Job role Work hours a week Further information
3 |POO1 Male 03.17.1976 TRUE Sedentary Diabetes | High blood p Manager 60
4 P002 Male 10.30.1982 FALSE Light Alzheimer's disease  Support staff 20
5 |PO03 Female 01.06.1984 FALSE Sedentary Unemployed 0
6 P0O0O4 Male 11.13.1963 FALSE Moderate Asthma Self-employed 45
7 |PO0S Female 05.18.1979 FALSE Light Supernvisor 40
g |PO06 Male 03.19.1987 TRUE Sedentary Unemployed 0
9 |POO7 Female 02.11.1989 FALSE Sedentary Unemployed 0 1
10 |PO08 Male 07.10.1983 FALSE Moderate Alcoholism Support staff 40 3
11 |P009 Male 03.08.1968 TRUE Light Gallbladder disease  Support staff 45
12 |PO10 Male 06.20.1975 FALSE Sedentary Support staff 50
13 PO Male 07291978 TRUE Light Support staff 35
14 |P012 Female 09.10.1973 FALSE Sedentary Heart disease | Depres: Support staff 40
15 |P013 Female 12.12.1992 FALSE Moderate Leukemia Support staff 30
16 |P014 Male 03.28.1979 FALSE Light Cancer Self-employed 50
17 |P015 Male 12.30.1978 TRUE Sedentary Heart disease | High blc Supenisor 45
18 |P016 Female 07.30.1979 FALSE Sedentary Depression Support staff 40
19 \PO17 Male 09.04.1987 FALSE Moderate Alcoholism | Other | De Unemployed 0
20 PO18 Female 05.11.1969 FALSE Light Obesity Supernvisor 55
21 P019 Male 10.07.1983 TRUE Sedentary Obesity Supenvisor 60
22 \P020 Female 03.08.1968 FALSE High Support staff 40
23 P021 Male 06.20.1975 FALSE Sedentary Unemployed 0
24 P22 Male 08.01.1982 TRUE Sedentary Alcoholism | Gallbladde Manager 40
25 P023 Male 06.06.1983 TRUE Light Support staff 60
26 P024 Male 05.16.1965 FALSE Moderate Diabetes | Obesity Support staff 20
4 4 » M| patient data %2 ol m 0 |

Each row stands for a biobank entry and each column stands for a property or a question. Their

intersections are the individual answer boxes. However, there are important rules to follow:

1. The first two rows are headings: the first row contains the exact name of the profile or
questionnaire, and the second row contains the exact Question text (see 5.2.1), one name in
each column.

2. The Al cell must contain either Participants or Biospecimens to indicate what type of entries
are imported.

3. A2 must state Participant ID or Biospecimen ID,

4. The first column contains the participant or biospecimen codes.

Hint: To import answers for multiple select drop-down type questions, separate answers with a

vertical bar with spaces on each side. The cell will look similar to this example: [option1 | option2]

Profiles and questionnaires are organized into separate sheets. The sheet must be named to match

the profile or questionnaire name. One file may contain only one sheet with the same name.
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Note: If a sheet containing profile data have the same ID twice, the second set of data will not be
imported. In case of questionnaire data, multiple IDs on a sheet will result in multiple submissions

of the questionnaire, all marked by the date of the import.

However, you do not need to import questionnaire data along with profile data if the latter have
already been uploaded to you project. By creating only a questionnaire sheet, you can import only

guestionnaire submissions for already existing biobank objects.

Note: To import date type data, use the Excel date format.

After the import is completed, the review message is displayed. The review consists of numerical

summary of the import success, the import log, and the option to undo the action.

Right after an import is completed, information about its success is displayed. Even though some
preliminary data are available before the import is performed, it is intended to check if the necessary
structure is present to perform the import. Namely, it checks if the questionnaire or question names
are correct, or if there are duplicated biobank objects, but it does not give information about

matching the question settings or the ID format restrictions.

Note: Make sure that the sheet containing profile data is placed before the sheet containing
questionnaire data, as they are processed one after another and questionnaires need to have

already uploaded profile data.
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Import Report

Import overview

All Imported Error Started at 1171472013 &:11 AM
Profile Questionnaires Profile Questionnaires Profile Questionnaires
Started by  orsolyaludmany@astridbio.com
Parients 30 30 19 18 11 12
Status Finished successfully
Samples 0 0 0 0 0 0
Summary 30 30 19 18 1 12

Revoke data import

‘When you revake your import ALL Patient, Sample, Filled questionnaires from your project that created within this import will be deleted! Be careful, once you revoke your
impaort, there is no going back, all related data will be deleted!

By security reason, only the user created the import or the project owner can revoke an import!

Revoke import

Messages

Download messages ¥ Show all

Import process started at 11/14/2013 3:11:22.868 AM

Patient ABOD1 from sheet Main profile imported succesfully!

Patient ABDZ from sheet Main profile imported succesfully!

Patient ABD2 from sheet Main profile imported succesfully!

Patient ABO4 from sheet Main profile cannot be imported: Invalid drop down value for question "Family Medical History": Anemia.
Patient ABQS from sheet Main profile cannot be imported: Invalid drop down value for question "Family Medical History": Asthma,
Patient ABDG from sheet Main profile imported succesfully!

* Patient ABD7 from sheet Main profile cannot be imported: Invalid drop down value for question "Family Medical Hist
Seizures.

Patient ABDS from sheet Main profile cannot be imparted: Invalid boolean value to question "Currently smaoking?": null.

* Patient ABDG from sheet Main profile imported succesfully!

* Patient AB10 from sheet Main profile cannot be imported: Invalid drop down value for question "Family Medical Histary": Obesity.

y"t Diabetes | High blood pressure | Obesity |

8.4.1 Previous data imports

Imports need careful planning and large amount of preparation and it is possible that only the
second or third attempt will result as desired. To make revisions easier, SmartBiobank™ offers the

option to revoke previously imported datasets.

The Previous data imports page lists all imports performed in the project.
Previous data imports

Show | 10 |z| entries Search: I:I

start v executed by patients (added/error/all) samples (added/error/all) all (added/error/all} rollbacked fi h status

11/14/2013 %37 AM  orsolya.ludmany@astridbio.com 25/14/39 25/14/39 Finished successfully

View

Tip: Double click to open View.

11/14/2013 %11 AM  orselya.ludmany@astridbio.com 15/11 /30 oraro 18/11/30 no Finished successfully
09/30/201312:29 PM  orsolya.ludmany@astridbio.com 20/0/628 0fo/-2 20/0/626 no Finished successfully
09/30/2013 10:44 AM  orsolya.ludmany@astridbio.com 20/ 1 /628 0ro/-2 20/1/626 no Terminated by unexpected error
00/26/2013 2:45PM  orsolya.ludmany@astridbio.com 31/0/31 0/0/-2 31/0/29 no Finished successfully
09/27/2013 %38 AM  orsolya.ludmany@astridbio.com 31/1 /163 o/o/-2 317161 no Finished successfully
09/26/2013 11:24 AM  orsolya.ludmany@astridbio.com 0/ 0/ 30 30/0/30 30/0/60 no Finished successfully
09/26/2013 11:16 AM  orsolya.ludmany@astridbio.com 0/0/30 0/30/30 0/30/60 no Finished successfully
09/26/2013 11:16 AM  orsolya.ludmany@astridbio.com 0/0/30 0/30/30 0/30/860 no Finished successfully
09/26/201311:14 AM  orsolya.ludmany@astridbio.com  30/0/30 0/30/30 30/30/60 no Finished successfully

Showing 1 to 10 of 23 entries First  Previous n 2 3 Next Llast
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Opening a list element displays the same review that appears after the import is completed. (See
8.4.). Only the user performing the import and the project owner can revoke an import for security

reasons.

8.5 Exportdata

Project data can be exported into Excel files so you can apply more elaborate analysis methods. You

can choose to export:

e alldata
e all participants
e all biospecimens

e selected profiles and questionnaires

The structure of the exported data matches the importable file structure.

Export participant & biospecimen data

Participant and biospecimen data that are stored in profiles and questionnaires can be exported here. SmartBiobank offers a generated file name, which you
can change below.

What would you like 10 export?

You can select all patients, all samples, selected profiles, selected forms for export. Profiles or questionnaires that are not filled will not be exported.
Export mode
Export all data: All participant and biospecimen data will be exported from your SmartBiobank project.
Export all participants: All participant data will be exported from your SmartBiobank project.
Export all biospecimens: All bicspecimen data will be exported from your SmartBicbank project.

* Export selected profiles and questionnaires: Select profiles or questionnaires to export.

File name

export-data-03-21-2014-14-12.xls

Export selected profiles and questionnaires

Please select profiles and questionnaires to export. Only profiles and questicnnaires that you select will be exported. At least one element must be selected!

Select to export: ‘ Regular test X

Download export file
Click on the Download button to download the requested infermation in a single Excel file,

Download

69



8.6 Import genomic data

If you upload genomic data for participants, you will get a powerful tool to recognize genetic markers

of diseases. The import takes four steps and there are two different files involved.

1. Create a new questionnaire applied to participants, with only one Genomic data type
guestion attached.

2. Upload a VCF file that contains information about the genetic variants.

Genomic data import

Participants need to have Genomic data type question in a questionnaire to be able to map them. Genomic data must be in VCF formar, You

can download our biospecimen file here: download VCF file,
Upload VCF

WCF sample number 30

WCF sample IDs Show

MNumber of variants 6085

Upload VCF again m

3. Genetic mapping: you need to attach the VCF biospecimen IDs to participants in your project.
The mapping is performed with a CSV file that you have to upload in the second step. The
CSV file is automatically generated based on the VCF file you have uploaded, and you can

download it in the second step.

Genomic data import

Participants need to have Genomic data type question in a questionnaire to be able to map them. Genomic data must be in VCF format You can download our
biospecimen file here: download VCF file.

Upload mapping file

You have to upload @ mapping of the VCF biospecimen |Ds and the participant IDs. This must be a CSV file, with the first column coentaining the VCF biospecimen IDs.

You can download and extend the CSV file generated from the VCF file you have uploaded in the previous stepyvcf ids.csv|Click the butten or drag the mapping file
from your file manager to this page to start the upload.

Upload a file

This file has two columns:

a. The first column contains the VCF biospecimen IDs (with ‘VCF_ID’ written in the first

cell)
b. The second column contains the Participant IDs (‘PARTICIPANT_ID’ is written in the
first cell). As the structure suggests, the genomic information marked by the first

column will be linked to the participant indicated in the second column.

Microsoft Excel tends to insert commas to replace column borders, when the CSV file is
saved. To edit the file effectively, we recommend Notepad++ that offers some advanced

edit functions.
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4. The third step is a feedback about the success or issues about the files or the mapping. The
table shows the invalid participant IDs, invalid VCF IDs, missing mappings, and valid
mappings. Click on Show to see what IDs fall under each category. If you are not content with
these results, you can restart the process with corrected files: click on Upload mapping again.
Upload mapping
Click the "Finalize Import" below to complete the import. Mote, that only the mappings visible in the "Valid mappings" section of the above
table will be loaded to SmartBickank. The missing mapping section shows those VCF IDs which are present in the VCF file, but no mapping
was provided, The "lnvalid participant IDs" and "Invalid VCF IDs" sections show IDs not recognized, the mappings related to these IDs are

ignored. If the results in the above table are not as you expected, use the "Upload mapping again” button to upload a fixed mapping file
again.

Mumber of valid mappings 1

Number of invalid patient
Ds

Mumber of invalid VCF IDs 0 Show

Number of missing 50

5. If the results are satisfactory you can proceed with the last step: finalize your import.

0]

mappings

Note: You need to attach Genomic data type question to participants to be able to do the
mapping. The most convenient way to do this is to create a questionnaire with this question only.
It is possible to enter genomic data manually for every participant individually, but it is only

feasible if the vcf file to be imported contains data for one participant only.
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