CENT=¢GENE

THE RARE DISEASE COMPANY

Wy

CentoMD

Y/

User guide

Precautions/warnings:
For professional use only.

To support clinical diagnosis.

Page | 1 CentoMD® 5.0 User_Guide_V5_July2018



CENTZ:GEN

THE RARE DISEASE COMPANY

Contents
1. Purpose and ObJECHVE ....cccciiiiiiiiiiiiiiiiiiiiie it e 3
2. How to register for CEentoMD © ......cccoovviiiiiiiiiiiiiiies et .3
3. How to 10g iNto CeNtOMD © .....coiiviiiiiiiiiciciies e eeee e, 6
4, CentoMD® HOMEPAGE .....cccvveveiiiiciiiiiieis eeeeeeese e s eies vevaeiaena 8
5. Account management in CENOMD ©......c.ccoviviiiiiiiiiiies e 9
5.1, The MASEIUSEN.....uuvviiiiiiiiiiiiiiiiiiis e avvnnaaees 10
5.2, HOW tO iNVIte OtNEI USEIS .....vviiiiiiiiiiiiiiiiiiiis eeeeeiee e 12
5.3, TheinVIted USEr ...ccoovviiiiiiiciiiiiis e aeeeeeee 13
How to use CentoMD ® database ..........cccccevvivviiiiiiiiss eeveeeeeeeeeee e 15
6.1. Genotype to Phenotype search module  ......cccoooiiiiiiiiiiiiiiiiiies v, 15
6.1.1. Search iNitiation .....cccccccvveeiiiiiies ————— 16
6.1.2. Variant activation ......ccccccccciiviiiiiiiiiis e 18
6.1.3. RatioNale .....cccovvviiviiciiis e aeeeeeeeeaaa, 19
6.1.4. Positive individuals ..........coovvviiiiiiiiiis .. 19
6.1.5. Variant StatiStiCS ..ccovvvvvvviiiiiiiiciiiies e ————— e 23
6.1.6. INAIVIUAI VIEW .coeiiiiiiiiiiis e aeeeen 25
6.1.7. Data eXport ....coovoiiiiiiiiiiiis e veeeeeeen 27
6.2. Phenotype to Genotype search module  .......ccoooeiiiiiiiiiiiiiiiies e, 30
6.2.1. Search initiation ........cccviiiiiiiiiiis e e, 30
6.2.2. View candidate genes in similar Cases..........ccccccvvvviiiiiiicces e, 32
6.2.3. View variants in Similar CaSes ....cccccvvveeiiiiiiiiiiiiiiee e 33
6.3. Vcfupload functionality —....ccccccooeiiiiiiiiiiiies i e, 34
6.3.1. Vcffile upload and annotation ............ccccoviiiiiiiiiies i, 34
6.3.2. Vefupload history ..o e, 36
7. The StatiStiCS tO0]  ..ovvvvviciciiis e aeeeeeeeeaa, 36
7.1.  General StatiStiCS .....ccovvvvviviiiicciiies e v 36
7.2.  Gene SPeCifiC STAtISHICS ......ccovviiiiiiiiiiiiiiis e .. 38
7.3. Interactive functionality of the statistics tool  .........ccviiviiiriie. Ll 39
8. Help and SUPPOIT oot e e 41
LISt Of fIQUIES oot e e e 42
GlOSSANY..eiiiiiiiiiiiiiiiiii e e v 44

Page | 2 CentoMD® 5.0 User_Guide_V5_July2018



CENTZGEN
w

THE RARE DISEASE COMPANY

1. Purpose and Objective

CentoMD® is a software product designed, developed and maintained by
CENTOGENE AG.

CentoMD® is a holistic database that combines phenotype and gen otype
information gathered from samples of individuals analyzed at CENTOGENE AG&very
variant reported in CentoMD ® is linked to at least one clinically described case tested
at CENTOGENE AGhrough a validated and accredited laboratory workflow.
CentoMD® is a growing database; newly analyzed variants, associated clinical
information and additional features will be added quarterly.

CentoMD® comprisesthree modules: Genotype to Phenotype (G2P)and Phenotype
to Genotype (P2G)as well as the vcf-upload module. In the Genotype to Phenotype
module, the users can initiate searchesusing approved gene symbols and access data
of t he corresponding genetic variants which are associated with epidemiological data
and clinical information following the Human Phenotype Ontology (HPQ
nomenclature. The Phenotype to Genotype module enables users to perform
symptoms-based queries and identify candidate genes and related variants
associated with a particular combination of HPO terms (phenotype). The vcf-upload
module gives the user the opportunity to upload single sample vcf file sand annotate
the variants with clinical significance according to CentoMD

This user guide has been designed to provide detailed instructions for the proper
use of CentoML® in order to query, access and retrieve informationf rom CENTOGENE
AGOs mut at i on etblowireglohamees provida step -by-step instructions for
the use of CentoMD¥. Additionally, you will find a glossary of terms and definitions

in the attached appendix.

2. How to register for CentoMD ©®

To register for CentoMD¥ go on www.centomd.com .
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CentoMD¥ 50
o What is CentoMD®? Login
&+ Sign up for CentoMD® ou have been logged out
“ Video tutorial

L | Username
@ User guide and Handbook %* | Password

[ v ane

u' Contact CentoMD® Support

© The new releases of CentoMD® 4.2 and CentoMDxTM 1.1 are
now yours! Just login and start exploring the new features today!

9 Forgot your password?

Please note that updates for CentoMD® are scheduled every first Monday
in a month, between 7 a.m and 8 a.m. CET During that time, CentoMD®
might be turned offline and you might be logged out.

Figure 1: Screenshot - CentoMD® Login Page

The registration procedure is straightforward. A click on  0Sign upfor CentoMD®6 (see

Figure 1) takes you to the registration form illustrated in Figure 2.

Sign up for Centol

To get full access, please contact us for a quote. For further information and questions, please do not hesitate to contact us at CentoMD? support.

User details Address
Username * Name Company name * Company name
Title Choose title Additional name (e.g. department
First name First name Street * Street
Last name * Last name city * City
Zip Zip
Email * Email
Country * Choose country
Password * Password

Telephone - .40 30 123456

Confirm password *
Fax W . 0030 123455

0 A valid password should contain at least & characters and at least a number, a letter and
a special character, e.g. Wxj68nd&m

I'm not a robot

D * 1 have read and agree to the Terms & Conditions
D * 1 have read and agree to the Privacy Statement
D * 1 have read and agree to the User Manual

D" | certify thatlam a lified medically trained prof: i I (MD, PhD, genetic counsellor).

D I wish to be notified if updated information on the variants | have purchased is available.

D | agree to receive emails from C Q)

Figure 2: Screenshot - The registration form
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Felds indicated by a n asterisk must be filled in completely . Fields without an asterisk
are optional. The 06 5 g n hut is disabled until all required fields are filled in
correctly. Please choose a password of sufficient complexity. A valid password should
be at least 8 characters in length and include a number, a letter and a special
character, e.g. Wxj68n4&m. If the password entered is too short, the user will be

asked to apply changes as shown in Figure 3.

Password ™ sssssl

Minimum password length is & characters.

Figure 3: Screenshot - Error message if the password is too short

After filling i n all mandatory fields, pr ess t hgaup é d b 0 & t-mail.wil A
then be sentto you for validation of the e-mail address that was provided (see Figure
4).

Dear Dr. John Brown,

Thank you for signing-up at CentoMD®, Centogene's mutation database.
In order to complete the registration process, please click the following link {or paste it into your browser):

https Mfwww centomd. comysignupdview/confirm/62cd6f55-c502-4 a4f-94f0-965e 3004 b2 5§

After completing the registration process, you can change your personal setting regarding newsletters and
updates under "Me (username) — Edit account” anytime.

You may withdraw your consent to use your email in this regard at any time by clicking on the following link: |
herewith withdraw my consent to use my email data

Best regards,
The CentoMD® Service Team

If you encounter any problems please contact:

CentoMD®

CentoMD support

E-Mail: support@centomd.com
Phone: +49 (0)381 80113 423

Centogene AG | CentolD®

Figure 4: E-mail to c omplete the registration process

After clicking the confirmation link , registration is complete and the user can log
into CentoMDP using the registered username and password. A confirmation e -mail
will be sent (see Figure 5) containing the username and alink to the login page for

the userds records.
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Dear Dr. John Brown,

You have successfully registered at CentoMD .
To use CentoMD | please log in at:

http:/fwww.centomd.comflogin

Your username is: JohnBrown
Thank you for choosing CentoMD |

Best regards,
The CentoMD Semvice Team

If you encounter any problems please contact:

CentoMD®
CentoMD support

E-Mail: support@centomd.com
Phone: #49 (0)381 80113 423

Centogene AG | CentolMD®

Figure 5: Confirmation e -malil

Upon a new subscription, the regiMastedlsedoOouser
(see Section 5.1 for details). Access (and login) to CentoM® is only enabled after a
license agreement. Once a license agreement is closed, the user will receive a
confirmation e -mail that the user account has been activated. Access and login to
CentoMD® will thus be enabled instantly. To obtain a customized subscription model

for CentoM®, please contact sales@centomd.com

3. Howto log in to CentoMD®

To log in to CentoM® go on www.centomd.com/login and enter username and

password. Then(sgerFiguse). oLog i nbd
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Login
2 | JohnBrown

* sesscsssses

Figure 6: Screenshot - The CentoMD® login page (filled in)

If the password is forgotten , a new one can be requested. To do so, please click
0 F o r ypuw password? (see Figure 1) and fill in the form depicted in Figure 7. Th en
press 0Send request 6.

Request new password

Username * JohnBrown

Email * jehn_brown@testmail.com

\/ I'm not a robot

Send request
#& Take Me Home M Contact Support

Figure 7: Screenshot d Request new password
This will generate an e -mail (see Figure 8) containing the link for the password -

changing page where the user can reset the old password and generate a new one

(see Figure 9). After entering allmandatoryf i el ds, pl eabtanglkidc.hbut hen
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Dear Dr. John Brown,
As you have requested, you can now reset your CentoMD password by clicking the link below.

https (www. centomd. comysignuphiew/passwordrestore/0a7 0fbeb-26c0-4dae-b545-cd919974a145

This link leads to a page where you can reset your password and is valid for one day.
If it is not used within this time, nothing will be changed and the link will expire.

Best regards,
The CentoMD Service Team

If you encounter any problems please contact:

CentoMD®

CentoMD support

E-Mail: support@centomd.com
Phone: +49 (0)381 80113 423

Centogene AG | CentoMD®

Figure 8: E-mail to request a new password

Change your password

Username * JohnBrown
Email * john.brown@testmail.com
New password * sssssssssss
Confirm new password = ssssssnenes

\/ I'm not a robot

Change

Figure 9: Screenshot d Change your password
4. CentoMD® Homepage

After logging on to CentoMLC®, different tools and features can be identified. This is

shown in Figure 10.
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1 2 3 4 5 6 7 8 9

a2

CentoMDS 50

Figure 10: Screenshot &Tools and features of CentoMD ©®

These are the main tools and features the CentoMD® interface provides to the user

(see Figure 10):

The CENT@ENE symbol (1) always takes the userback to the homepage.

Under o0 Me ( u?® ehangas aamée) ntade to account settings, e.g.

personal and company details, and the contract -related details can be viewed.

T Under exparsd (aBvariants the user has activated are stored and can

be exported into read-only excel file .

T UnderupMpadso (4) all annotated vcf fi

be redownloaded.

T UndeQenetlst at i $)statistissin the entire content of CentoMD can

be viewed.

T Additionadrgyi da&yo caU o Han®f b amlkdd mé soBaged (

available for information.

T A cl i ck oogno ut)Hdettohomll end the current database session.

CentoMC® offers two different advanced search modules, which are available after

clicking the corresponding buttons: Phenotype to Genotype and Genotype to

Phenotype as well as vcf upload (indicated by red arrows

modules are described in Sections 6 and 8.

5. Account management in CentoMD®

in Figure 10). These

In CentoMC®, users can have different roles assigned to them. In general, MasterUser

and invited user are distinguished. MasterUser has extended views, right s and

responsibilities compared to the invited user, as explained in the following sections.
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5.1. The MasterUser
The first person from a company/institution, who  registers for CentoM[C¥, is the so-
calle d MasterUserd of t hi s This snteans$ thati aftem . a successful
registration as described above (Section 2), the user will have the status/role of a
MasterUser automatically. This ensures that every institution has a CentoM[¥
MasterUser. Other users utilizing the same license agreement can only sign up upon
the invitation of the MasterUser.
The MasterUser is the assigned contact person for this institution , meaning that the
CentoM® team will contact the MasterUser regarding administration and
management of the institutional account . Details related to the institutional account

management can be vi ewe)déasshodreimFigardld. (user name

e

s A Me - (JohnBrown) - Z Ny«

i

Edit account
Manage users
My company/institution details

My contract details

Figure 11: Screenshot - Account management view of the  Master User

Clic k yocbhpany/institution det ai | s 6 tcoo mpdinty dshei | | i ng act
shown in Figure 12. After editingallneces s ary f i el ds, pdwee sceh gomrgeesso

button to store your changes.
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Edit company/institution details

Company/Institution My company
name ~
Vat Id Vat ID
Address
Company/Institution My company
name ~
Country * Germany IZ|
VAT Area ™ Germany B
City ™ WMy Town
Zip 12345
Street © Mainroad 42
Tel * .- 4930123455
Fax B - +49 30 123456

[C] Address is not the billing address

View contract details

Save changes

Figure 12: Screenshot & Edit co mpany/institution name and/or billing address

Click oO0OMe ©OMypecaonmeac(see Higute d41),Itosview information
regardingthe c o mp a nngtiflusi/ond&s contr act Figug d¥esbodsthei cens e
details of the purchased license. To obtain a ccess, please contact

sales@centomd.comfor a quote.
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Gantract for Centogene administration

5 e vol uploads Intzrvalin days L Gcbwatng Iievval in days
E] = i B - g r
i for <‘4,|:sﬂmm administration 3
ﬁ A

Figure 13: Screenshot &View contract details
I n the shown exampl e, the i madidens¢ whichis waliddfovyonecygamp any 6 h
including a conti ngent of 50 variants to be activated within 7 days (1). In this particular case,
up to 3 users can have a ccess to the institution account  (2). This view also shows the list of
available genes. Enter the gene name to see if the gene of interest is available with yo ur
license (3), if the license is limited to particular genes, the list of genes w hich are not
accessible - is displayed on the left (4). Additionally, you can see that this license includes a

contingent of x vcf uploads within y days (5)

5.2. How to invite other users

The MasterUser can invite other users from its institution to register f or CentoM[¥.
To do so, clickMaMagéuassenamédgndtgpethde-mailr e 11
address of the person to be invited (see Figure 14). A confirmation e-mail will be

sent once this person has signed up to CentoMC®.

Invite new users

anna.smith@email.com

\/ I'm not a robot

Invite new user

Figure 14: Screenshot dlInviting other user

All invited users have the right to use CentoMD ® and to activate variants (see Section
6.1.7 for details on the export procedure) according to the terms of the license
agreement. All activities by the invit ed users are binding; therefore, the MasterUser

should handle these invitations with proper care.
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Details related to the invited wusers of
(username) - Manage user$ as shown in Figure 11. The table with the users is
displayed (see Figure 15), and then the MasterUser can manage all accounts of

invited users by clicking 0 B i {(sée Figure 15).

Users

Edit ~ Delete ~ HName ~ | First Name ~ | Last Name e
m JohnBrown John Brown
m Bl  AnnaSmith Anna Smith

Figure 15: Screenshot & Table of the users (partial view)

For all invited users, the following deta ils can be changed by the MasterUser as shown
in Figure 16: user status (activated -deactivated), personal details (hame, e -mail,
password reset) and newsletter updates. It is also possible to assign the role of a
MasterUser to an invited user, and vice ver sa. A MasterUser cannot change his own
status and role. This is to assure that the MasterUser always exists for each

institution.
Edit AnnaSmith (My company)
Title
Fist name Anna
Last name Smith
Email srannasmith@email.com
Status ACTIVATED E|
Role User E|
1 wish to be notified if updated information on the variants | have
purchased is available.
[¥11 agree to receive newsletter emails from Centogene
Change password
Save changes
Figure 16: Screenshot d Management of invited user accounts
5.3. The invited user

A user must be invit ed by a MasterUser to register at CentoMD® (see Section 5.2).

After receiving an invitation e-mail (see Figure 17), the invited user need s to click

Page | 13 CentoMD® 5.0 User_Guide_V5_July2018
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on the provided registration link. He /she then needs to fill in the registration page

asshowninFigure18. Af t er c | i ¢ ki n g buttbnetheregistrationiogess u p
is the same as described in Section 2.

Dear Sir or Madam,

John Brown has invited you to use CentoMD.
To register, please click the following link (or paste it into your browser):

https-ffwww centomd comfsignuphview/user/ebedaff1-9513-4b70-97f4-d63467371ada

Best regards,
The CentoMD Service Team

For any further issues or questions please contact:

CentoMD®

CentoMD support

E-Mail: supporti@centomd.com
Phone: +49 (0)3581 80113 423

Centogene AG | CentolD®

Figure 17: Invitation e -mail

User Sign-Up
Username * AnnaSmith
Title Dr.
First name Anna
Last name * Smith
Email * anna.smith@email.com
Password * sssssssssss
Confirm password © | ®®eessssses

[#1* I have read and agree to the Terms & Conditions

[#* I have read and agree to the Privacy Statement

[#1* 1 have read and agree to the User Manual

®*1 certify that | am a qualified medically trained professional (MD, PhD, genetic counsellor).
| wish to be notified if updated information on the variants | have purchased is available.

| agree to receive newsletter emails from Centogene.

Figure 18: Screenshot 0 Registration form of the invited user

In contrast to the MasterUser, the invited user can only manage his/her own account.
UndeMe d user name) 0 tcéneditipersonaltdetalls, we-snailraddress,
and activate/deactivate newsletter notifications  (see Figure 19). It is also possible

to change the password. The username, however, is fixed and cannot be changed.
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Edit AnnaSmith (My company)

Title |

Fist name Anna
Last name Smith
Email drannasmith@email.com

| wish to be notified if updated information on the variants | have
purchased is available.

[¥]1 agree to receive newsletter emails from Centogene

Change password

Save changes

Figure 19: Screenshot - Account management of the invited user

6. How to use CentoMD® database

Data search can be CentoMD abboead C&momepdd] Asc k 0
indicated in Figure 21, two different search modules are available: Genotype to
Phenotype and Phenotype to Genotype. In the following sections, the usage of these

two modules will be explained step -by-step.

6.1. Genotype to Phenotype search module

CentoMD® Genotype to Phenotype module provides access to a dataset of variants
and individual -related data derived from genetic tests performed at CENTOGENE AG,
utilizing accredited lab oratory technologies for Sanger, NGS WES CES and WGS
sequencing as well as insertion and deletion analysis by MLPA/gPCR. The annotation
and classification of the genetic variants are strictly curated by medical
professionals. There are three types of variant quality status which are indicated
with different signs(see Figure 20). Please refer to the accompanying handbook for

details.

++ Classified and curated. + Classified. 0 Unclassified

Figure 20: Screenshot dIndications for three types of variant quality status
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6.1.1. Search initiation

The search interface displays a simple three-step procedure which is directly
available on the CentoMI® Homepage, as shown n Figure 21.

$%  Rle-UohnBrown) - 2lyexpers 2 lly upads i Generalsiststics @ Userguide  MiHandbook IS Glossa

A

>
CentoMD¥ 50

You can activale © more variants You can upload @ more vef fie(s) unti July
23,2013

120 classified and curated variants from v 4.2 were reclassified in v 50

Figure 21: Screenshot - Search interface of Genotype to Phenotype module

1) To initiate a search, enter the gene of interest into the  search box. Valid
entries are gene symbols approved by HGNC (HUGO Gene Nomenclature
Committee). During typing, possible matches are indicated. The user can
select one or continue typing, until the gene of interest is displayed. The
search is restricted to genes that are available in CentoMD®. Other genes
cannot be entered .

2) Next, select a transcript from the drop -down list. The transcript used at
CENTOGENBGIin CentoMD® is highlighted with an asterisk . By default, the
transcript used at CENTOGENEAG will be selected . Other transcr ipts than the
transcript used in CentoMC® can be chosen on click. The selected transcript
will then be mapped to the transcript used in CentoMP. Please note that for
some variants we cannot provide mapping to alternative transcripts (mostly
repeats/extens ions or conversions, and gross rearrangements). These variants
will only be displayed when the transcript used in CentoMD ® has been chosen.

3 Click the 6Searcho6 button.

Once these three steps have been completed, all genetic variants detected in the
selected gene are displayed in a result table and provided on a web-based interface
(see Figure 22).

All terms and abbreviations used in CentoMD® are defined and explained in the

glossary which is available online (see Figure 10, Feature 7).
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120 classified and curated variants from v 4.2 were reclassified in v 5.0

This list contains @ variants ++ Classified and curated, + Classified, O Unclassified
Activate Rationale  Positive Statistics  Individual  Quality  Transcript Location aDHA cDHA Protein Type of Coding Sample type Screening dbSHP Clinical
individuals view status change change change variant on effect method significan
DHA level

++  MM0001ST3 | exont1 1SS204793C56 | €1604G5C pRS3ISP Substiution Hissense 08S Sanger na fpctivatifs
4+ HMLODDIST3 | exont 1604G5A pRS3SH Substhution Hissense DBS, DA Sanger e Acaid
H+ MM00DIST  exon 11 160307 pRS3ISC Substtution Missense DBS Sanger rs7a7s06979  Activatic
++ MMO00IST3 | exontl 1SS204814456 | C1SEITC pisz8T Substiution Hissense oBS Sanger na A
H+ MM00DIST  exon 1 GASSANE2ICT e ASTACHA p.GE25D Substiution Missense 0BS Sanger na Activati
++ WMLO00IST3  exon 10 0155204986CT | C1S0SGoA pRSOZH Substiution Hissense oBS Sanger samaseTrz  Adivatic
++ MM000IST3 exon 10 4967G2A | .1504G5T pRSO2C Substiution Hissense DBS, DA Sanger rsa0aseTT  Adatc
4+ NOOOIST3  exon 10 §1S5204989TSC | 1502450 phs01S Substution Missense DBS, Biood Sanger na Activatic
++ MM000IST3  exon 10 0155204996C5T | C1495G5A pvagal Substiution Hissense DBS, DA, Blood sanger rs39068553  Adtvat
++  NM_000157.3 exon 10 €14836>C pA4IEP Substhution Missense DES, DNA, Blood, Other  Sanger 15365060 Activatic
++  HMODOIST3  exon 10 c1458GsA pALETT Substiution Missense DES Sanger reBT8s53317  Activatic
++  MMLO00IST3  exon 10 145367C pAssSP Substiution Hissense 8s Sanger na A
4+ NODOIST3  exon 10 ct4sETG pLezzr Substtution Missense DBS, DA Sanger rs421016 Activati
++ WMLO00IST3  exon 10 c1448TC pLeg3P Substiution Hissense DBS, DNA, Biood, Other  Sanger rsez1016 A
4+ HUOODIST3  exon 0 139716 pHEES Substhution Hissense oBS Sanger rsETeEsIAZy  Adhvatlc
++  WMOODIST3  miong c13884130T  p7 Substiution Splicing mutation DES Sanger rserzoisezs  Adivatic
« m »

Figure 22: Screenshot - The result of the database query is a table provided on a web -based

interface

The number of all variants in CentoM[® that match the search parameters is
displayed above the result table.

Aresult table contains the followi ng details presented in the given order (see Figure
22):

Activation option
Rationale
Positive individuals

Statistics

Individual view

Quiality status

Transcript

Location

© © N o O A W N P

gDNAchange

By
o

. cDNA change

'_\
=

Protein change

=
N

Type of variant on DNA level

=
w

Coding effect

=
>

Sample type
15. Screening method
16. dbSNP

17. Clinical significanc e
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18. Publication status

19. Biochemical analysis

20. Positive individuals

21. Positive individuals (%)

22. Het/Hom/Hem

23. Allele frequency at CentoMD

A sort/filter/search option in the columns 7-19 provides the possibility to define

individualized views.

6.1.2. Variant activation

From the table shown in Figure 22, variant(s) of interest can be activated. To
activate a variant, clickont he r ed obAftoh prviletlel side of the result
table (see Figure 22). The initially hidden fields (see above items from Clinical
significance to Allele frequency at CentoMD) are shown and data can be retrieved at
four different levels: rationale, detailed overview of the Positive individuals, variant
statistics and individual view. The corresponding buttons on the left side of the

variant table are then highlighted in red (see Figure 24).

oBA NI_000157 3¢ E| Q search

120 classified and curated variants from v 4.2 were reclassified in v 5.0

This list contains @I variants “++ Classiea and cursted, + Cassifies, O Unclassifes
Actvate | Rationale  Positive Stafistics | Indiidual | Quality | Transcript | Location gONA coua Protein Type of Coding Sample type Screening | dbsup Clinicat
individuals view statua change change change variant on ettect method significan
oA level

NI_000157.3

NM_000157.3 7 9.155207280G-T c851C-A p.P284H DBS Sange

NM_000157.3 intron & 9.155207820_1... c.761+2_761-5. p? DNA Sanger

NM_000157.3 exon & 9.155207986C~A c.700G-T p.G2HW DBS Sange

NM_000157.3 exon € 9155208012T-C  cB74A=C p.K225R bBs Sanger Activa
Figure 23: Screenshot - The result of the database query is a table provided on a web -based

interface where activated variant is highlighted inred

Every activated variant is counted. There is a limit to the number of variants that

can be activated within a particular time window dependingont he account type and
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license agreement. I nformation about the number of variants that can be activated
is available on the CentoMlP Homepage (see Figure 2@&My and 0

contract detailsé6 (B.ee Figure 13, Featur e

6.1.3. Rationale

Variant r ationale provides a summary of available variant information which supports

the clinical significance of the variant according to ACMG guidelines and internal

evidences. To see theratonal e, cl i ck the ORationaltedé but't
variant table (see Figure 24). A separate rationale window will be opened (see Figure

25). The upper part of the window shows genetic variant information and the lower

part is the evidences for the variant classification.

Variant Rationale

« Gene: GBA, Genomic DNA change: g.155207329C>T
« Selected transcript- NM_000157.3, cDNA on selected transcript ¢.802G=A, Lacation an selected transcript- exon 7, Pratein change on selected transcript- p.A268T

« Transcript used in CentoMD®: NM_000157.3, cDNA on transcript used in CentoMD®: ¢.802G>A, Location on transcript used in CentoMD®: exon 7, Protein change on transcript used in CentoMD®:
p.A268T

+ Clinical signfficance: Pathogenic « Coding effect: Missense = Mutation type on DNA level- Substitution

* Publication PMID: n.a.

Pathogenic

The GBA variant ¢.802G>A / p A268T is located at a moderately conserved nucleotide position and highly conserved amino acid position, with small physicochemical difference between the amino acids
alanine and threonine. Software analyses show inconsistent predictions (Alamut Batch 1.8). To date this variant is not described in Genome Aggregation Database (gnomAD). 1000 genomes or the NHLBI
GO Exome Sequencing Project (ESP). This variant has not yet been published. Pathogenic variants in GBA gene are associated with Gaucher disease, an autosomal recessive disorder. Gaucher disease
(GD) is a lysosomal storage disorder encompassing three main farms (types 1, 2 and 3), a fetal form and a variant with cardiac involvement (Gaucher disease - ophthalmoplegia - cardiovascular calcification
or Gaucher-like disease). The clinical manifestations of this disease are highly variable. GD type 1 (90% of cases) is the chronic and non-neurological form associated with organomegaly (spleen, liver)
bone anomalies (pain, osteonecrosis, pathological fractures) and cytopenia. Type 2, the acute neurological form, is characterized by early onset, rapidly progressing brainstem dysfunction, associated with
organomegaly and leading to death before the age of 2. Type 3, the subacute neurological form, affects children or adolescents and is characterized by progressive encephalopathy (oculomotor apraxia
epilepsy and ataxia) with the systemic manifestations seen in type 1. The fetal form manifests with a decrease or absence of fatal movements or anasarca. Gaucher-like disease presents with progressive
calcification of the aorta and the aortic and/ or mitral valves as its main feature. Mutations in the GBA gene greatly reduce or eliminate the activity of beta-glucocerebrosidase. Without enough of this
enzyme, glucocerebroside and related substances can build up to toxic levels within cells. Tissues and organs are damaged by the abnormal accumulation and storage of these substances, causing the
characteristic features of Gaucher disease. At Centogene we have identified in 3 individuals this variant in heterozygous state. co-localizing most likely in trans with another GBA heterozygous variant
confirming at genetic level the clinical suspicion of Gaucher disease. The presence of the disease was further supported by pathological decreased enzymatic levels and patholegical increased biomarker
levels. Additionally we have confirmed the camier status for 3 individuals, identifying this variant in heterozygous state either alone, or co-localizing with another heterozygous GBA variant in cis. The carrier
status was confirmed by enzymatic levels slightly decreased and biomarker levels within the normal range. Based on these evidences. CentoMD classifies this variant as pathogenic

Figure 24: Screenshot d Rationale of an activated variant

6.1.4. Positive individuals

To display the data of individuals tested positive for the variant of interest , click the
oPositive individ u a Ibigtdn (see Figure 24). The data is organized under this view
as following: variant details, information on co -occurrence and detailed overview of
each individual .

Co-occurrence information : the association of the variant of interest with  other

classified and curated CRVVUS variants in the same gene or other genes is provided.
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isavail

alalo e | dicatednWhen at least

one CRVNUS detected, the number of co -occurrent variant s is indicated and an

optio n to see the corresponding details is provided under 0Show detailsé. Please click
red oO0Show det ai | 6)6An hdditiohabtable (visich eont&ns g ur e
the details of the cDNA, protein and gDNA change and the number of patients will

t he

be displayed as shown in Figure 27.

button

Positive individuals

* Gene: GBA, Genomic DNA change: g.155207329C>T

To

hi

de

* Selected transcript. NM_000157.3, cDNA on selected transcript: ¢.802G>A, Location on selected transcript: exon 7, Protein change on selected transcript: p.A268T

t h

is tabl e, cl i

+ Transeript used in CentoMD®: NM_000157.3, cONA on transcript used in CentoMD®: ¢.B02G>A, Location on transcript used in CentoMD®: exon 7, Protein change on transcript used in CentoMD®: p.A268T

* Clinical significance: Pathogenic * Coding effect: Missense + Mutation type on DNA level: Substitution

* Publication PMID: n.a

* Co-occurrences, same gene (CRVIVUS): 2 Show details

+ Co-occurrences, other genes (CRVAVUS): n.a.

This list contains @) ++ individuals and () + individuals

Quality | Random Finding omim® Mol *

status | patient D disease
++ | 94766431 Primary 230800 AR
++ | 92406233 Primary 230800 AR
++ | 99992524 Primary 230800 AR
++ 91818289 Frimary 230800 AR
++ | 927a33M4 Primary 230800 AR
++ 91110274 Primary 230800 AR

++ G2P individuals

ARFN* Pedigree

£4064704 Index patient
85175497 Index patient
29301343 Index patient
89187157 Index patient
£4459045 Index patient
88523026 Index patient

+ non-G2P individuals

Algeria
Venezuela
Venezuel la
Algeria
Algeria

Algeria

Adfrica
Latin America
Latin America
Africa
Adfrica

Adfrica

Clinical

information (HPO terms)

No infolunknown

Hepatosplenomegaly, Growth delay; Thrembocytopenia; Anemia; Bone pain

Thrombocytopenia

No infolunknown
No infolunknown

No infolunknown

Bone pain; Recurrent fractures

Figure 25: Screenshot & Positive individuals of an activated variant

Under the co-occurrent information, the details on

Positive individuals are

summarized in a result table, where each row is represented by a unique individual

(see Figure 27).

On the top of this result table, information regarding the number of detected

individuals are provided. The result table of positive individuals contains the

information on:

1.

N o o b~ DN

Page | 20

Quiality status
Random patient ID
Finding

OMMP disease
MOI

ARFN

Pedigree
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8. Sex
9. Age

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Country

Region

Clinical information (HPO terms)
Variant zygosity

Total number of variants
Genotype

Enzyme interpretation
Biomarker interpretation
Clinical statement
Sample type

Age at onset

Carrier testing
Consanguineous parents
Family history

Detailed family history

For + individuals in the columns 3. Finding, 4. OMIM disease, 5. MOI, 15. Genotype

and

18. Clinical

statement

Wi

[ be onot

variant was not curated and evaluated in the context of the phenotype of the

individual.

Page | 21

CentoMD® 5.0 User_Guide_V5_July2018

apf



A
EN
THE RARE DISEASE COMPANY
Positive individuals
* Gene: GBA, Genomic DNA change: g.165207329C>T

+ Selected transcript: NM_000157.3, cDNA on selected transcript: .802G>A, Location on selected transcript exon 7, Protein change on selected transcript: p.A268T

+ Transcript used in CentolD¥: NM_000157.3, cDNA on transeript used in CentoMD®: ¢.802G>A, Location on transcript used in CentoMD®: exon 7, Protein change on transcript used in CentolMD®: p.A268T

* Clinical 3 ic * Coding effect: Mi * Mutation type on DNA level: Substitution
* Publication PMID: n.a

+ Co-occurrences, same gene (CRVAVUS): 2 Hide details

cDHA change Protein change gDNA change Number of patients
C.1448T>C p.L4s3p 0155205043456 2 M
C.1226A-6 p.N40SS 9.155205634T>C 3

4

+ Co-occurrences, other genes (CRVAVUS): n.a

This list contains @@ ++ individuals and () + individuals *++G2Pindwiduals + non-G2P individuals

Quality Random Finding oMIM® Mol ARFN* Pedigree Sex  Age* Country* Region Clinical

status  patient ID disease information (HPO terms)
++ | 94766431 Primary 230600 AR 84064704 | indexpatient M 810 | Aigeria Africa No info/unknown &
++ 92406233 Primary 230600 AR 85175497  Indexpatient  F 898 venezueia Latin America  +  Growth delay; T ; Anemia; Bone pain
++ 99992524 Primary 230800 AR 89801343 Index patient F 858 Venezuela Latin America | Thrombocytopenia; Bone pain; Recurrent fractures.
++ 91818299 Primary 230800 AR 89187157 Index patient M unl Algeria Africa No info/unknown
++ | 92783334 Primary 230800 AR 84459045  Indexpatient  F 3BT | Algeria Africa No infofunknown
++ 91110274 Primary 230800 AR 88523026  Indexpatint M 283 | Ageria Africa No info/unknown

4 i v

Close

Figure 26: Screenshot & Positive individuals of an activated variant. CRV/VUS co  -occurrence in
the same gene

In order t o see the definition of columns labele d with an asterisk, point with mouse

t o0*0(See Figure 28).

A sort/filter/search option in the columns provides the possibility to define

individualized views .
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Positive individuals

+ Gene: GBA, Genomic DNA change: g.155207329C>T
+ Selected transcript: NM_D00157.3, cDNA on selected transcript: £.802G>A, Location on selected transcript: exon 7, Protein change on selected transcript: p.A268T

+ Transcript used in CentolD: NM_000157.3, cDNA on transcript used in CentolD®: ¢.802G>A, Location on transcript used in CentollD®: exon 7, Protein change on transcript used in CentolD®: p.A268T

* Clinical signific * Coding effect: * Mutation type on DNA level: Substitution
* Publication PMID: n.a

* Co-occurrences, same gene (CRVA/US): 2 Show details

+ Co-occurrences, other genes (CRV/VUS): n.a.

This list contains @@ ++ individuals and ) + individuals ++ Gapindividuals + non-G2P individuals
Finding oM Mol ARFN® Pedigree Sex | Age® | Country® Region Clinical
disease information (HPO terms)

| Anonymized random family number.

Primary 230800 AR 84064704  Index patient M 6.10 Algeria Africa No infalunknown

Primary 230800 AR 85175497  Index patient F 888 venezuea Latin America  Growth delay; ia; Anemia; Bone pain
Primary 230800 AR 89801343 Index patient F 858 venezuea Latin America | Thrombocytopenia; Bone pain; Recurrent fractures

Primary 230800 AR 89187157  Index patient M 1 Algeria Africa Mo infafunknown

Primary 230800 AR 84459045  Index patient F .87 Algeria Africa No infa/unknown

Primary 230800 AR 88523026 Index patient M 83 Algeria Africa No infolunknown

Figure 27: Screenshot dPositive individuals of an activated variant. The definition of ARFN

6.1.5. Variant statistics

Whenthe 6 St a t ibstton isclicked (see Figure 24), the statistical information on
the variant is provided in separate window. The cohort information, statement
distribution, sample ty pe, gender distributi on, age at diagnosis (expressed as years,
months) and clinical info rmation distribution are displayed in the tables (see Figure
29) separated between ++ (i.e. G2P) and + (non-G2P)individuals. G2P refers to the
individuals where Genotype (G) to Phenotype (P) association has been observed for
the gene of interest. Non -G2Prefers to the individuals where the gene of interest
did not explain the observed phenotype.

Cohort information provides the follow ing details:

Geographical region

Number of G2Pindividuals (++)
Number of non-G2Pindividuals (+)
Het/Hom/Hem non-G2Pindividuals (+)
Het/Hom/Hem G2Pindividuals (++)

a H» WD E

Statement dist ribution shows information about:

1. Statement
2. Number of G2Pindividuals (++)
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At oOSampl & hteypueser can

1. Sample type
2. Number of G2Pindividuals (++)

3. Number of non-G2Pindividuals (+)
Gender distribution provides information about:

1. Gender
2. Number of G2Pindividuals (++)

3. Number of non-G2Pindividuals (+)

Vi ew:

| n 0 Ag e osstexpdessadgpayears,monthsYd t abl e t here are det a

1. Statement

Number of individuals (by statement and ++/+ status)

3. Age (Mean+/-STD)

Clinical info rmation distribution for clinical confirmed ++ ind ividuals:

HPO terms
HPO ID

Number of G2Pcases(++)

RS N

Frequency in G2Pcases(++)

Clinical information distribution for + individuals:

Statistics

* Gene: GBA, Genomic DNA change: 9.165207320C>T

* Selected transcript. HM_000157.3, cDNA on Selected transeript: ¢.802G>A, Location on selected transcript: exan 7, Protein change on selected ranscript: p.A268T

* Transcript used in CentolD¥: NM_000157.3, cDNA on transeript used in CentolD®: ¢.802G>A, Location on transcript used in CentolD®: exon 7, Protein change on transcript used in CentoMD®: p.A268T

* Cinical

icance: Pathogenic * Coding sffect Missense * Mutation type on DNA level Substitution

+ Publication PMID: n.a

£= Cohort information

Latin America
<

Geographical region  Humber of individuals(++) Humber of indi ) (++)
Al 3 [ 0 6010
Widdle East [ [ 000 000
Canada 0 0 000 000
USA [ [ 000 000
Asia [ [ 00 00
Europe 0 0 0700 0
Australasia 0 0 0 0
Africa 4 [ 0/0/0 4100
2 [ 000 2000 -

= Statement distribution

£ Clinical information distribution in genetically confirmed individuals

HPO terms HPO 1D Humber of individuals(++) Frequenc

Sample type Humber of individuals(++) Humber of individuals(+)
DBS 6 0
Total 3 0

£= Sample type
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HPO terms HPO 1D Humber of individuals (+) Frequenc
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Figure 28: Screenshot 0 Statistics of an activated variant (partia | view)

6.1.6. Individual view

Whenthe oIl ndi vi dual V i e w (seeliiguret 24),na séparatecwindogv kse d
opened (see Figure 30). This enables the user to get the details of up to 10 classified

and curated variants (++) associated with each individual .

Individual view

This list contains @ ++ individuals and @ + individuals *+ G2p individuals + non-G2P individuals

Quality | Random patient ID Screening method Show details
status
++ | 94768431 Sanger Show details
++ 91110274 Sanger Show
++ 91818299 Sanger Show details
++ | 92408233 Sanger Show details
++ 92783334 Sanger Show dtails
++ 99992524 Sanger Show details
This list contains @@ variants
Activate  ~ Quality Gene symbol | gDNA CDHA Protein Type of Coding Allele Clinical
status change change change | varian it on effect zygosity significance
DHA level

.

Figure 29: Screenshot &Individual view of an activated variant

The information is displayed in two tables. The upper table contains individual -

related information on:

1. Quality status
2. Random patient ID

3. Screening method
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Individual view

This list contains @ ++ individuals and ) + individuals ++ G2Pindividuals + non-G2P individuals
Quality Random patient ID Screening method Show details
status
++ 94766431 Sanger Shovdetals
++ 91110274 Sanger Show details
++  o1s1e2ee Sanger
++ 92406233 Sanger
++ | 92783334 Sanger
++ 99892524 Sanger Sl
This list contains € variants ++ Classified and curated, + Classified, 0 Unclassified
Activate ~ Quality Gene symbol | gDHA cDHA. Protein Type of Coding Allele Clinical
status change change change variant on effect zygosity significance
DNA level
++  GBA .155205634T>C | .1226A>G p.H4095 Substhution Missense Heterozygous [Activation Req
Activate: ++ GBA 0. 155207329C>T  c.802G=4 p AZBET Substitution Missense Heterozygous Pathogenic
‘ i v
Figure 30: Screenshot &Individual view of an activated variant. The list of associated variants

of the individual of interest

In order to view associated variants of the individual of interest from the upper table,
click the correspondi ng FKg8ra 80\ The detadsioltised b ut t
variants are displayed in the lower table (see Figure 31) and contain the information

on:

Activation option

Quiality status

Gene symbol

gDNA change

cDNA change

Protein change

Type of variant on DNA level

Coding effect

© © N o g k& w DR

Allele zygosity

10. Clinical significance
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Information on clinical significance is by default displayed for previously activated
variants. If a variant of interest was not previously activated, in order to view clinical

significance of a variant, the activation option should be used.

6.1.7. Data export

The user has possibility not only to view variants but also to export the variant -
related information. Upon clicking the 6 My e x p o r t(seé Figore 10f Feature
3), all activated variants are displayed in atable (see Figure 32).

All activated variants table contains the following details presented in the given

order:

Rationale

Positive individuals
Statistics

Individual view
User

Timestamp

Gene symbol

Transcript

© 0 N o ~ wDdhPRE

Location

By
o

. gDNA change

=
[N

. cDNA change

[EnN
N

. Protein change

[EnN
w

. Type of variant on DNA level

|_\
o

. Coding effect

[EnN
a1

. Sample type

[EnN
o

. Screening method
. dbSNP

. Clinical significance

e e
© 0 =~

. Publication status

N
o

. Biochemical analysis

N
[

. Positive individuals

N
N

. Positive individuals (%)
. Het/Hom/Hem

N N
AW

. Allele frequency at CentoMD
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All activated variants

This list contains ) variants

Rationale  Positive Stafisfics  Individual  User VefUpload | Timestamp Gene symbol | Transcri ipt Location gDNA cONA Protein

Type of Coding Sample type
individuals view D fant on

2018-07-16 15:33:18.0 GaA NM_0001573  exon7 0.155207329C-T | G.802G7A P.AZGET Substitution Missense

Figure 31: Screenshot dAll activated variants

At this stage the information about the activated variants ¢ an be exported. There
are two possibilities for downloading the variant information. The user can export
all activated variants by clicking th e 0 E x pvariarits ardlpdsitive G2P individuals
(++)6 butt on ( e Ehe details wf adl acBvated vari ants as well as the
associated G2P individuals (++)will be then exported into a read-only excel file (see
Figure 34). The maximum number of variants allowed to be exported in one read-
only excel file is 100.

Another possibility is that the user can select the activated variants of interest and

export them byc | i cki ng t he ovarantsoandt posiive IG2Pcirtdigidlals
(++)6 b u tseedrigureg33).

All activated variants

This list contains @) variants

v FRationale  Positive Statistics Gene symbol | Transcript Location aoNA cDNA Protein Type of Cading Sample type

change change change  variam ton effect

20180716 15:33:180  GBA NH_000157.3  exonT g1552073280>T  c.3026-A pABET Substtution Missense Bs

Figure 32: Screenshot 0Selected variant for the export

In the exported read-only excel file (see Figure 34), the following inform ation is

available summarized in a table:

Page | 28 CentoMD® 5.0 User_Guide_V5_July2018



CENT#GEN

HE

1.

© © N o 0 bk~ 0w D

N N D DD NN DNDNN PP P P PP PR
N o o0 b WON P O O 0 N OO O A WOWDN PP O

Page | 29

RARE DISEASE COMPANY

Finding

OMIM disease
Disease name
Ma

Gene symbol
Screening method
Transcript
Location

gDNA change

. cDNA change

. Protein change

. Type of variant on DNA level
. Coding effect

. Variant zygosity

. Clinical significance

. Publication status

. Random patient ID

. ARFN

. Sex

. Age

. Country

. Region

. Clinical information

. Genotype

. Enzyme interpretation

. Biomarker interpretation

. Clinical statement
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