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CARRIER SCREENING TESTS

These tests are performed to detect

whether healthy individuals are

carriers of any genetic disease




Who should be - conemnoupgimgse
Offe rEd Ca rrier IVF cycles

During pregnancy

screen i n g ?  Patient decision/Patient anxiety

Donor programs

ACOG 2017 » Pan Ethnic All individuals ?

W h at « Autosomal recessive or X-linked disease
« Severe childhood disorders (ESHG)

S h O u I d We « Population-specific disorders
p - Late onset disorders ?
screen :

- Autosomal Dominant genes ?

ACMG 2022 + Cancer genes ?
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ACMG recommends: .
Panels of Global Companies
e Many panels contain tier 3 genes of ACMG recommendation

Which genes should be screened ?

<1/200 carrier frequency (includes Tier 3)
genes/condition will vary by lab
e Most have similar gene content, only few have significantly
different gene content

Q/;:.;g -

Tier 3}

e 1/200 carnier frequency (includes Tier 2)

includes X-linked conditions

991!/\U|

ACMG recommended a “tier system” based on

carrier frequency
ACMG 2022
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2 Mikrogen Genetik Hastaliklar Tami Merkezi ile

CARRIERCHECK

This is "end to end solution project from wet lab to bioinformatic”

s eureka

innovation beyond borders

Y4 Total Projects
2021 Network Projects

eEureka was established in 1985 as an agreement between 18 :
A Total Countries

countries and the European Commission to foster competitiveness 2021 Network | Total Countries

and market integration and to encourage R&D cooperation. -
2719 Total Participants

2021 Network | Total Public Private

eTailored programmes to best support international industry-led Investment (M€)

1362 Total Project Costs (M
R&D. J (M€)

eNetwork projects is a cooperation programme

*We applied to a bilateral call for projects between two or more

Network activity

Eureka countries
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il GENETIK HASTALIKLAR@

- " DEGERLENDIRME MERKEZI
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*The project idea must represent cooperation in the form of a

specific project. e X

*The project must be directed at researching or developing a

product, process or service. | : & __ _ _________ g enOOX

2020-2021 ' ”




Selection strategies of “Carriercheck” panel genes

Mikrogen's in-house data was used for the selection of panel genes

93 genes were
selected from 1600
PGT-Mand 39,000

targeted single-gene

. 50 genes were
sequencing cases

selected from our

(43 genes reimbursed by 2445 WES analysis
government for PGT-M) cases

Among the genes
showing copy
number changes,
9 genes were
selected and
included in the
panel

Selected genes from
panels of global
companies

a) The most frequently requested diseases for PGT-M (1,600 cases) and targeted single-gene
sequencing (38,939 cases) tests performed at Mikrogen Laboratories since 2014 were
analyzed. Based on this analysis, the 29 most common genetic disorders in Turkish and
Middle Eastern populations were selected. Additionally, 43 genes covered under the PGT-M

reimbursement program by the Ministry of Health of the Republic of Turkey were also

included in our panel.

b) The results of 2,445 WES cases performed at Mikrogen Laboratories were evaluated and it
was decided to add 50 genes to the panel.

c) To identify the most commonly screened genes, the gene content of carrier screening

panels from global companies was analyzed. As a result, 70 genes shared across all

panels were added to our panel. el.

d) Based on Mikrogen's experience and a literature review, 9 genes with frequently

observed copy number variations (CNVs) were added to the panel



The most critical issue in the screening panel is the selection of
“population-specific genes”

EU TR

General ECS Special Cases

B HBB+HLA
B Talasemi/ Orak Hicre

32.3,:1??6% uSMA
| 2 B Kistik Fibrozis
m Diger Tek Gen+ HLA
N HLA
¥ Huntington
o Frajil =X

'Miyotonik Distrofi

: £ -. ; : ™ %%
| ' N . % OTHERS
PMM2 DR .
4.5 2.4% 6.6 3.5 . -
CYP21A2
9.852%
ALDOB GBA GAA DPYD

= oY% 2.7 1.5% 3.0 1.6%

e
Distribution of monogenic diseases in Europa: Mikrogen’s data consisting of 1198 PGT-M + (2445 WES);
-15 diseases constitute 90% of all cases -15 diseases constitute 35% of all cases
-78 diseases constitute only 10% of the cases. - The remaining monogenic diseases make up 65%
(Beauchamp et. al. (2018) 474.644 test) (Baltaci et al, un published data)

Thats why our panel had to focus on this group as well.



The 2nd critical issue regarding the panel is whether it provides specific

solutions against the pitfalls of the panel genes.

Z Carrie

- PERFORMANCE
« DATA QUALITY

 SPECIFIC SOLUTIONS
- MEASURES
- ADJUSTMENTS

- SENSITIVITY
- SPECIVITY




Specific solutions of Carriercheck for
wet lab, analysis and reporting stages

WET LAB Stage

Solutions

» High specificity and sensitivity for
target genes

» Uniform coverage for target genes
» CNV, SNV information

» Detection of hotspot intronic and
Intergenic variants

» Ability to detect new variations in
the target genes

ANALYSIS Stage

Solutions

» Exon level CNV detection in
common genes such as CFTR
and DMD.

» Detection of SMN1 gene deletions

» A reliable analysis of genes
showing sequence homology
such as GBA and CYP21A2
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REPORTING Stage

Solutions

Reporting of only AR and XL variants
Reporting of variations of the genes
that manifest both AR and AD
Inheritance

Reporting of Class 1 and 2 variants
Reporting of clinically relevant Class 3
variants if family history is present
Class 3 variants were reported if the
other partner was a class 1/2 carrier for
the same gene.




Specific Solutions and Special Algorithms for Probe Designs -1

Design Instructions

Redesign of the panel TE-96519675 adding 100% coverage in the F8 introns 1
and 22 with 4X tiling.

. . . The databases RefSeq, CCDS, GENCODE were used to retrieve the coordinates
coverage for some critical gene regions

of the coding exons for the submitted genes with a padding of 30bp into the introns.
For the gene UGT1A1 the 5’UTR was covered up to 300bp.
such as exons 1 and 22 of the F8 gene.

Medium stringency filters to remove probes on repetitive sequences were applied.

Invitrotek_CarryCheck_TE-94050664_hg38

| Data received by Twist Bioscience

- 146 gene symbols
- 10 CNV regions
- 34 SNVs provided as genomic coordinates

Genome assembly: hg38

Genome assembly: hg38

Targeted CNV and SNV analyses
enabled the detection of deletions
in the SMIN1 and HbA genes.

1X Tiling
I [ [

Probes

Target 1

2X Tiling (overlap of two consecutive probes 60nt):

a3 B =
Probes D N s

Design Instructions

Probes were carefully designed to minimize the overlap with repeated elements
of the genome.

For those variants that could not be covered direcitly, flanking probes were
designed with a maximum distance of 100bp from the variant.

Flanking probes / 1| | >

Shifted probes | Best prote

Central probe

Chromosome

Repeated
I .

Flanking probes were designed rarget -

for variants that were not
covered properly

3X Tiling (overlap of two consecutive probes 80nt):

Probes [

The panel was designed to provide 100% Design Instructions

The probes were designed to
minimize overlap with repeated
segments of the genome.




Specific Solutions and Special Algorithms for Probe Designs - 2

These Hotspot Deep Intronic Variants Integrated into the Panel

CFTR:

¢.870-1113_870-1110del (rs397508809)

c.3718-2477C>T (rs75039782)
¢.3717+40A>G (rs397508595)
c.3140-26A>G (rs76151804)

CEP290:
€.1523-412C>T (rs1381940328)

DMD:

¢.31+36947G>A (rs886042106)
c.93+5590T=>A (rs1557211730)
¢.265-463A>G (rs1603441629)
¢.650-39498A>G (rs1556980528)
¢.961-5831C>T (rs398124099)
¢.1812+601A>G (RCV000850291)
c.2169-12884G>T (RCV001780951.1)

¢.3874-4522A>G (rs895394181)
c.1680-886A>G (rs397508266)

¢.1680-877G=>T (rs397508261)
¢.1680-883A>G (rs1554388867)

¢.2991+1655A>G (rs281865192)

¢.3432+2036A>G (rs182575709)
c.30del (rs753288164)
¢.5326-215T>G (RCV001780944.1)
c.6614+3310G>T (rs797045526)
€.6913-4037T>G (RCV001780955.1)
c.8217+18052A>G (rs886042109)
c.9085-15519G>T (rs398124091)

¢.1585-9412A>G (rs397508229)
c.2989-313A>T (rs1584821306)

c.9225-647A>G (rs398124091)
c.9225-285A>G (rsb87776747)
c.9225-160A>G (RCV001780964.1)
¢9361+117A>G (RCV001780938.1)
c.9974+175T>A (rs1602451773)




COVERAGE

CarrierCheck achieved high coverage of up to 500X in each patient sample
for all genes

Suleyman Aktuna
mikrogen genetic di

Frankiin

KNOWLEDGE BASE MY CASES ? |

by genoox

Search any case

All Cases V350166486

V350166486_L04_91

Assay: Carrier Check | Assignee: Unas:

Panel (42 Gene)

igned w | Status:

Active

v

L\ Follow Case (O

[ Twist Cancer Updated ‘We found 140 genes with the following coverage: Sort by: Gene v 2 4, Expo
[ Tiibiiler Nefrotik Sendrom DEU
Workbench = " © C T ABCA4 ABCB11 | ABCD1 ACADM ACADVL |AcaT1 ADA AGA AGL AGXT AIRE ALDH3A2 |ALDOB ALPL
ENE el 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
) Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage
[J Uzun QT Sendorumu Paneli (5
Variants Gen)
[ ARG1 ARSA ARSB ASL ASPA ASS1 ATM ATP7B BBS1 BBS10 BBS4 BCKDHA  |BCKDHB  |CAPN3
- . - . . 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
[JYAG ASITI OKSIDASYON PANELI Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage
Coverage -DEU
Report [J Yag Metaboli B klug
° éiﬁgﬁmm“'“”“w CEP290 CFTR CLN3 CLN5 CLNS8 CLRN1 CNGA3 COL4A3 COL4A4 CPS1 CPT1A CPT2 CTNS CYP17A1
- . 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
[JInflamatuar Bagirsak Hast. DEU Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage
Report [Jiskelet Hastaliklar Paneli IKCU
Preview D) IZMIR ATATUK HSP PANEL CYP21A2 DBT DHCR7?7 DLD DMD DYSF EDA ESCO2 ETFA ETFDH F8 F9 FAH FANCA
(JISITME BOZUKLUGU/ SAGIRLIK 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 1008 100% 100%

BANELI iKCU Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage Full Coverage
N FANCC FKTN G6PC GAA GALC GALNS GALT GCDH GJB2 GJB6 GLA GLB1 GLDC GNPTAB
Pasition 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Enter start position

Enter end position

> Gene Properties

ol 1]

Qualified Coverage

Show only regions with the
following % of covered bases (assay
threshold x100):

] m None (0%)

[J W Low (1%-50%)

J m Medium (50%-90%)

Om High (20%-99%)

M Full (100%)

[J Custom

Full Coverage

GRHPR

100%
Full Coverage

MAN2B1

100%
Full Coverage

NDUFS4

100%
Full Coverage

PRDX1

100%
Full Coverage

SMPD1

100%
Full Coverage

Full Coverage

GUSB

100%
Full Coverage

MCCC1

100%
Full Coverage

NPC1

100%
Full Coverage

PRF1

100%
Full Coverage

STX11

100%
Full Coverage

Full Coverage

HADHA

100%
Full Coverage

MCCC2

100%
Full Coverage

NPHS1

100%
Full Coverage

PYGM
100%
Full Coverage

STXBP2
100%
Full Coverage

Full Coverage

HAX1

100%
Full Coverage

MCEE

100%
Full Coverage

NPHS2

100%
Full Coverage

RAG1

100%
Full Coverage

TCIRG1

100%
Full Coverage

Full Coverage

HBA1

100%
Full Coverage

MCOLN1

100%
Full Coverage

OXTR

100%
Full Coverage

RPEG5

100%
Full Coverage

TGM1

100%
Full Coverage

Full Coverage

HBB
100%
Full Coverage

MEFV
100%
Full Coverage

PAH
100%
Full Coverage

SACS
100%
Full Coverage

TH
100%
Full Coverage

Full Coverage

HEXA

100%
Full Coverage

MLC1

100%
Full Coverage

PCCA

100%
Full Coverage

SAMHD1

100%
Full Coverage

TMEM216

100%
Full Coverage

Full Coverage

HEXB

100%
Full Coverage

MMAA

100%
Full Coverage

PCCB

100%
Full Coverage

SERPIN...

100%
Full Coverage

TPP1

100%
Full Coverage

Full Coverage

HGSNAT

100%
Full Coverage

MMACHC

100%
Full Coverage

PCDH15

100%
Full Coverage

SGCA

100%
Full Coverage

TTPA

100%
Full Coverage

Full Coverage

HMGCL

100%
Full Coverage

MMADHC

100%
Full Coverage

PEX1

100%
Full Coverage

SGCB

100%
Full Coverage

TYR

100%
Full Coverage

Full Coverage

HYAL1

100%
Full Coverage

MMUT

100%
Full Coverage

PEX7

100%
Full Coverage

SGSH
100%
Full Coverage

UGT1A1
100%
Full Coverage

Full Coverage

IDS

100%
Full Coverage

NAGLU

100%
Full Coverage

PKHD1

100%
Full Coverage

SLC22A5

100%
Full Coverage

UNC13D

100%
Full Coverage

Full Coverage

IDUA

100%
Full Coverage

NAGS

100%
Full Coverage

PMM2

100%
Full Coverage

SLC26A2

100%
Full Coverage

USH2A

100%
Full Coverage

Full Coverage

IVD
100%
Full Coverage

NBN
100%
Full Coverage

PPT1
100%
Full Coverage

SLC26A4
100%
Full Coverage

WAS
100%
Full Coverage



Franklin

by genoox

Workbench

Variants

Coverage
Report

Report
Preview

COVERAGE

Search any case

Ll Cases
V350166486_L04_91
signed w | Status:v

Assay: Carrier Check | Assignee: na:

Panel (42 Geneg)
() Twist Cancer Updated
(] Tiibiiler Nefrotik Sendrom DEU

[ Tiibiiler Nefrotik Sendrom DEU-
Ek Basamak

[J Uzun QT Sendorumu Paneli (5
Gen)

() x-linked syndrome panel DEU

(JYAG ASITI OKSIDASYON PANELI
-DEU

[J¥ag Metabolizmasi Bozuklugu
Paneli IKCU

Oinflamatuar Bagirsak Hast. DEU

[Jiskelet Hastaliklan Paneli IKCU

[JizMIR ATATUK HSP PANEL

DIiSITME BOZUKLUGU/ SAGIRLIK
PANELI IKCU

Position

Enter start position
Enter end position
> Gene Properties
Qualified Coverage (ije

Show only regions with the
following % of covered bases (assay
threshold x100):
W None (0%)
H Low (1%-50%)
B Medium (50%-90%)
H High (90%-99%)
) W Full (100%)
] Custom

N B<N-NW

[£] KNOWLEDGE BASE [F) MY CASES

We found 6 genes with the following coverage:

BTD CBS GBA HBA2 NEB SMN1
95% 20% 98% 67% 87% 10%
High Coverage Low Coverage High Coverage Med Coverage Med Coverage Low Coverage

Alignment optimizations were
performed to improve target

coverage in SMN1, CBS, HBA2
and BTD gene regions.

* Low coverage was found in the several exons
of NEB gene. This issue needs to be fixed.
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Detection of SMIN1 point mutations

was also achieved.

IGV
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Detection Capability of SMN1 Gene Deletions

161590
Assay: MGI WES | Assignes v | Statu '

E Analysis Results & Quality Control
— 1« vant var

scally relevant hant All Samples Passad QU

~ ariants

~ Causal Vanants (1) 156779

Carrier
Marked a5 Pathogenic by clinvar s

Carmer Check | Aszignec v | Status v

25 s Failed AR Analysis Results uality Control
’ S Condetian @ 2CH ‘ o Q /

1 Quality Control Wamings

g W | . |

[ =IvIlN L

F Deletion | Exons 8 lowt of 9 guonas)
Clinicatly relovant varniant

v Variants
A Causal Variants (1)

SMN1

Vs Delotion | Exons B {out of 9 exons)

Low ""\,R
V350166486_L04_94 o

Carrier Check | Assignee: v | Status: @I v

@ Analysis Results 0 Quality Control

5 Clinically relevant variants 3 Quality Control Warnings

v Variants

The CNV detection capability of the analysis
software was improved by training on a large

SMN1

o igh R number of samples with SMN1 exon 7/8 deletions




Identification of CNVs ldentification of Deep Intronic Variants
in the CFTR Gene in the CFTR Gene

V350166486_L04_82 V350166486_L03_91

Assay: Carrier Check | Assignee: Unassigned w | Slatus:v Assay: Carrier Check | Assignee: Unassigned ¥ | Slatus; -

g Analysis Results (o) Quality Control EI Analysis Results () Quality Control
5 Clinically relevant variants 3 Quality Control Warnings 5 Clinically relevant variants 2 Quality Control Warnings
v i : v Variants .
Va'_'"ants ) ROH | Add variant e ’ ROH | Add variant
4 clinically relevant variants detected 4 clinically relevant variants detected
A Causal Variants (1) A Causal Variants (1)
#r Cystic Fibrosis i CFTR found to be Haploinsufficient by Clingen W Cystic Fibrosis i Marked as Conflicting by clinvar i Classified as Pathogenic by Franklin automated classification
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IGV View

The analysis software detects CFTR gene deletions The deep intronic variants of CFTR gene are also detected
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CarrierCheck has the capability of detecting both point
mutations and CNV-type mutations in the PAH gene

V350166486_L03_90
Azsay: Carrier Check | Assignee: v | SLJLL.'J.@!

Quality Control

4 Quality Control Warnings

El Analysis Results @

6 Clinically relevant variants

v Variants
1 chmcally relevant wars

# Causal Variants (2)

Phemylketonuria PAH found to be Haploinsufficient by Clingen
A H .
f2) L a HI:
LF Deletion | Exons 3 jout of 13 exons) MN/A - TE: HiA Low _."ﬁ',H i
£ ONdITIcnS
Q

w 121028947 25-102894929 | 129232 | 204 bp

Phenylketonuria Marked as Pathogenic by clinvar Classified az Pathogenic by Franklin automated classification

DA H . .
A i ) i :
4 <0.01% 0.00% 1 Medium Deleterious AR 1 O

& ST ' m e et
ARG 10 SO diTicns.

P cdd4145G=T
0 Hom null Hom 0 Hom B S0.000%
wEl @)

W Chrl2:10287 7457 -C-A | NIM_000277.3 | Splice Region | Exon 4



CarrierCheck can detect
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the single-exon level deletions and duplications in the DMD gene

V350166486_L03_89

Ascay: Carrier Check | Assignee:

E Analysis Results

3 Clinically relevant variants

~ “ariants

2 clinically relevant variants detected

» Causal Variants (1)

4/

dw | E—-LuLu-_;.v

Quality Control
4 Quality Control Warnings

DMD Related Muscular Dystrophies DMD found to be Haploinsufficient by Clingen

DMD

LF  Deletion | Exons 8-9 {out of 79 exans)

Nm' p 49

Medium

ALR | XL

4 Conditions

U Chr x:32697860-32699304 | Xp21.1 | 144 Kbp
CIGDEM KAYA 82387 P034 B2 0618
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CarrierCheck is capable of detecting deletion and duplication-
type mutations in the HBA gene
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(The size of the deletions detected by Carriercheck were not concordant with the MLPA results)



NATIONALITY Number of Participants

Turkish 248
Design of Patient Groups for the Validation — 128
TOTAL 392

Patient Groups
Group 1 consisted of 96 randomized cases. Their genomic DNA was used to optimize the panel and check the QC scores.

Group 2 consisted of 288 cases. All of them were heterozygous carriers for at least one of the panel genes.

Samples from this group were used to validation of the panel.

Group 3; It was composed of 392 consanguineous spouses. Carrier status of them had not been tested before. 128 of
them were Syrian, 16 of Georgian, refugee couples and 248 were Turkish origin couples.

Samples from this group were used to test the “efficiency” and “sensitivity” of the panel.

Inclusion Criterias: Exclusion Criterias:
1. The couples who are heterozygous mutation 1. The couples who are the carriers of other monogenic
carriers of one of the genes which are diseases which are not described in our carrier panel
described in our carrier panel 2. The carriers of chromosomal balanced rearrangements
2. Consanguineous couples 3. Nonconsanguineous couples Couples who are not consenting
3. Couples consenting to participate in the study to participate in the study




Allelic (Carrier) Frequency Distribution in Panel Gene Set (Group-3)

A carrier frequency
exceeding 5% was
observed for 10
genes.

TEFV 78 19,9% ALPL 5 1,3% NBN 2 0,5% GLDC 1 0,3%
CFTR 54 13,8% TYR 5 1,3% PEX1 2 0,5% HADHA |1 0,3%
ABCA4 |43 11,0% PCCB 5 1,3% PKHD1 |2 0,5% ABCB11 |0 0,0%
SMN1 42 10,7% ACAT1 4 1,0% HEXB 2 0,5% ABCD1 |0 0,0%
CYP21A2 (35 8,9% ATM 4 1,0% NPHS1 |2 0,5% ADA 0 0,0%
HBA12 (32 8,2% CAPN3 4 1,0% PPT1 2 0,5% AGA 0 0,0%
PAH 29 7,4% GALT a4 1,0% ARSB 1 0,3% AGL 0 0,0%
HBB 25 [6,4% IDUA 4 1,0% BBS10 |1 0,3% ALDH3A2 |0 0,0%
BTD 23 50% ) |Fanca 4 1,0% BBS4 1 0,3% ARG1 0 0,0%
GJB2 23 5,9 GCDH 4 1,0% CEP290 |1 0,3% ASL 0 0,0%
USH2A~ |16 4,1% CNGA3 4 1,0% CLN3 1 0,3% CLNS 0 0,0%
SLC26A4 |12 3,1% ACADM 3 0,8% CLN5 1 0,3% CPT2 0 0,0%
ATP7B 12 3,1% ARSA 3 0,8% CPTIA |1 0,3% DBT 0 0,0%
PYGM 11 2,8% CPS1 3 0,8% CTNS 1 0,3% DYSF 0 0,0%
NEB 9 2,3% DMD 3 0,8% CYP17A1 |1 0,3% EDA 0 0,0%
NPHS2 |9 2,3% MCCC1 3 0,8% DLD 1 0,3% ETFA 0 0,0%
MCCC2 |9 2,3% MCOLN1 |3 0,8% ESCO2 |1 0,3% GJB6 0 0,0%
PRF1 9 2,3% PMM2 3 0,8% ETFDH |1 0,3% GNPTAB |0 0,0%
MMACHC |9 2,3% SMPD1 3 0,8% F9 1 0,3% GRHPR |0 0,0%
GAA 8 2,0% F8 3 0,8% GBPC 1 0,3% GUSB 0 0,0%
GBA 8 2,0% PCCA 3 0,8% GALNS |1 0,3% HAX 0 0,0%
HEXA 8 2,0% AGXT 2 0,5% GLA 1 0,3% HGSNAT |0 0,0%
ACADVL |8 2,0% AIRE 2 0,5% IDS 1 0,3% HMGCL |0 0,0%
MMUT 8 2,0% ASPA 2 0,5% MCEE 1 0,3% MAN2B1 |0 0,0%
UGT1A1 |8 2,0% BCKDHA |2 0,5% NAGS 1 0,3% MLC1 0 0,0%
SERPINA1 |7 1,8% CBS 2 0,5% PEX7 1 0,3% MMAA 0 0,0%
SLC22A5 |7 1,8% CLRN1 2 0,5% RAG1 1 0,3% MMADHC |0 0,0%
ALDOB |6 1,5% COL4A3 2 0,5% SAMHD1 |1 0,3% NAGLU |0 0,0%
SACS 5 1,5% FAH 2 0,5% SGCA 1 0,3% NDUFS4 |0 0,0%
ASS1 5 1,3% FANCC 2 0,5% SGCB 1 0,3% OXTR |0 0,0%
BBSH 5 1,3% FKTN 2 0,5% SGSH 1 0,3% PRDX1 |0 0,0%
COL4A4 |5 1,3% GALC 2 0,5% SLC26A2 |1 0,3% RPESS |0 0,0%
DHCR7 |5 1,3% GLB1 2 0,5% TH 1 0,3% STX11 |0 0,0%
NPC1 5 1,3% HYALT 2 0,5% UNC13D |1 0,3% STXBP2 |0 0,0%
PCDH15 |5 1,3% VD 2 0,5% BCKDHB |1 0,3% TCIRG1 |0 0,0%




A snapshot validation of the retrospective DNA samples with known mutations

Validation of CarrierCheck |

179 retrospective DNA with known mutations were sequenced for validation. At least one variant in each gene in the panel were screened.

47

Number of Variation Tested
Concordance (%) 98,5% 91,5%

Regarding discordant genes «The rates were high, except the specificity rate of the CYP21A1 gene».

c.347T>C / p.lle116Thr

SMN1 c.283G>C/p.Gly95Arg SNP
c.597del/p.Met200CysfsTer13

HBB Heterozygous Exon 3 deletion CNV

HBA Heterozygous MED2 duplication CNV

Deletion (del8nt+172N,V273E,M239K F5306+T) CNV

CYP21A2 )
Duplicatisq (del8nt+I172N,V273E, OK,F306+T)
MLPA + CarrierCheck Samples MLPA-Detected Carriers CarrierCheck -Detected Carriers Sensitivity Specificity
SMN1 398 44 45 100,0% 99,7%
HBA1/2 62 54 49 96,1% 100,0%
CYP21A2 6 2 0 0 100,0%

CYP21A2 71 27 47 100% 48,87




A dramatic case example of Carriercheck
(The family requested healthy and HLA-compatible sibling)

[ ]
U) I
-
REPRODUCTIVE GENETICS COMPANY

#

PATIENT'S NAME

Pedigree of the family with the Thalassemia Major Boy,2.5

o

PATIENT NUMBER J

Date of Birth / Gender Date of Sample Arrival **

Protocol Mo f Lab No Lab. Acceptance Date

Material Blood with EDTA Expert Approval Date

Reguest Date

Het. Het.

Reason for Referal

Referring Institution Clinician *++ MEDICAL CEMNTER

MOLECULAR GENETICS TEST REPORT
CarrierCheck Trio Analysis
Result:
Mucleotide 3 Disease
\/ ik Location {protein) Index Child Mother Father st OMIME
[Transcript) dbSNP Classification it
/ﬁ o e Beta Thalassemia
. .
H B B - HBB MM 0O0s125  |Exenl p.l.y'gﬁ"fatfs"‘ vii Homozygzous Heterozygous Heterozygous Pathogenic CRAINA: E_ME
LA - = = < : o
/ 4 CEteAE Hemizygous Heterozygous | NORMAL Pathagenic DMlM-z:IEIrEm
NM_000132.4 on 25 p.Met2274Th YE S b .
- Fa - ¥-linked Recessive
HBB c.25 26delAA £ 1000C=T
- CFTR Exdh 2 pArg234Trp Heterozygous MORMAL Heterozygous Pathogenic s
(homozygous) \ - SACS ) CFTR re121503011 OMIM: 219700
p.Gly10694rg Heterozygous Heterozypous MORMAL Pathogenic Recessive
SETU P i rs200321110
PLAN CE83736G=T
Exch 10 p-lys2791A=n Heterozygous Heterozygous MORKAL WUS Charlevoix-Saguenay Type
SACS rs7e2548322 Spastic Atania
CURRENT Mh_014363.6 OkAIM: 270550
SETUP \ y on 10 ;Eg:;ﬁ_g NORMAL MORMAL Heterozygous | WUS el B Oeeg
PLAN k '




NGS Based CarrierCheck Targeted Screening Panels

arrierCheck Expanded (462 genes) :
Comprehensive Carrier Screening Tes m&*fc@

Who is a carrier?

A carrier is an individual who has a mutation in one of the
alleles of a gene associated with a genetic disease.

¥ carrierCheck enables
genetic matching of gamete donors
to their recipients gy

What is the CarrierCheck test?

Expanded preconceptional carrier test enables the detection of
couples atrisk for single gene diseases. It allows couples to make the
right reproductive decision and reduces the risk of having a affected
child. It specifically screens autosomal recessive and X-linked
recessive inherited disorders. Next-Generation Sequencing (NGS)
empowered by powerful bioinformatic tools enable simultaneous
screening of hundreds of diseases with a single universal method.

I Carrier Tests can aid to prevent genetic disorders

/]

Why CarrierCheck test?

4 Comprehensive screening capacity with expanded gene panel - 462 genes
¢ High variant detection sensitivity,

4 Simultaneous detecion of CNVs, SNPs with a single NGS based test

*

Special analysis algorithms for efficient diagnosis of challenging gene
regions -pseudogenes and homologous genes - SMN1, HBA1/2, CYP21A2,
DMD, CFTR, GBA

¢ Additional MLPA tests for detection of deletion/duplication in SMN1/2 and
HBA1/2

4 Addtional TP-PCR for triplet nucleotide repeat detection in FMR1 gene.
Exon level CNV detection for genes related to critical diseases - DMD, CFTR

*

¢ Fastand reliable results with exclusive analysis tool developed by Franklin by Genoox.

@mikro

REPRODUCTIVE GENETICS COMPANY

CarrierCheck (146 genes) |
Carrier Screening Test m&«g@

Who is a carrier?

A carrier is an individual who has a mutation in one of 4 CarrierCheck enables

the alleles of a gene associated with a genetic disease. genetic matching of gamete donors
P to their recipients gy

What is the CarrierCheck test?

Expanded preconceptional carrier test enables the detection of
couples at risk for single gene diseases. It allows couples to make the
right reproductive decision and reduces the risk of having a affected
child. It specifically screens autosomal recessive and X-linked
recessive inherited disorders. Next-Generation Segquencing (NGS)
empowered by powerful bioinformatic tools enable simuitaneous
screening of hundreds of diseases with a single universal method.

Prof Evrim Unsal PhD.

Dr Suleyman Aktuna PhD
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