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AWhy Fetal Cells?

AChecklist of a successful NIPT technology based on circulatin
Fetal Cells (CbNIPT)

AARCEDI TechnologfResults and Prospects



MAKING A CASE FOR cbNIPT M Blorec

- Current Prenatal Testing/Diagnosis Technology Scenario

FETAL GENOME INFORMATION
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Stand Alone YES



@
MAKING A CASE FOR cbNIPT M Blorec

- Current Prenatal Testing/Diagnosis Technology Scenario

FETAL GENOME INFORMATION

CVS/
Amniocentesis

Cell free NIPT
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INVASIVENESS
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Invasivenesgsk) LOW

Stand Alone  NOT
ALWAYS



MAKING A CASE FOR cbNIPT

4

ARCED
B

- Current Prenatal Testing/Diagnosis Technology Scenario

JOTECH

37 Studies performed between 2011 and 2015

Table 2. Meta analysis on ¢ffDNA for fetal

aneuploidies (Gil et al).

Trisomy 21
Trisomy 18
Trisomy 13
Monosomy X

Sex chromosomes

Twins Trisomy 21
cfiDNA: Cell-free fetal DNA.

99.2%
96.3%
91.0%
90.3%
93.0%
93.7%

0.09%

0.13%
0.13%
0.23%
0.14%
0.23%

Wou et al. 2016



@
MAKING A CASE FOR cbNIPT R

- Current Prenatal Testing/Diagnosis Technology Scenario
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FETAL GENOME INFORMATION

Cell based CVS/
NIPT Amniocentesis

Cell free NIPT

—
RISK/

INVASIVENESS

Coverag@owey HIGH

P P \{sensitivity) HIGH
FP F\QI naccuracy) LOW

Invasivenesgsk) LOW

Stand Alone  YES
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FETAL CELLS IN MATERNAL BODY % lorecy

- Old Knowledge; New Solution

AGeorg Schmorl893 ¢ First to document the presence of fetal cells in
maternal body. Trophoblasts in the lungs of the women who died of
eclampsia.

AFocus orFetal Cellg First attempts to find an alternate to Invasive Prenatal
Diagnosis.

AAttempts to isolate Fetal Cells from Maternal Circulatiere not very
successful

AFocus shifted t€ell Free Fetal DNi#stead
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FETAL CELLS IN MATERNAL BODY % lorecy

- Old Knowledge; New Solution

AWhy earlier attempts on Fetal Cells Failed?
ARare; Approx. 12 Fetal Cells in 1ml of Maternal Blood

AWhatFetal cell typeirculates in Materndlood?

AWhat are themarkerghat Fetal Cells express?
ASensitivityc | A I KO 'y f2Q NI G S
ASpecificityca I G SNY It OStft WwWO2ydal YAYIl (7
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CHECKLIST

= Technology to be approved as a cbNIPT/D should fulfil the following criteria

IDENTIFICATION OF FETALTGPH-

MARKERSENSITIVE AND SPECIFIC FOR FETAL CELLS

ROBUSVIETHOD TO ENRICH AND IDENTIFY FETAL CELLS

ACCESSIBILOKWFETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS




FETAL CELL TYPE ARCED) - rech

- Establishing the Fetal Cell gene expression profile

Fetal Diagnosis
and rlhel‘dw Fetal Diagn Ther Received: May 31, 2013
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Characterization of Fetal Cells from the Maternal
Circulation by Microarray Gene Expression
Analysis — Could the Extravillous Trophoblasts
Be a Target for Future Cell-Based Non-Invasive
Prenatal Diagnosis?
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FETAL CELL TYPE e
- Strategy: Targeting endothelial cells/ MSCs

ACHOOSING A MARKER (INCLUSION CRITERIA)

AMicrobeadsavailable fronMiltenyi (MACS)
AExpressed iEndothelial Cells
AExpressed iMesenchymal Stem Cells

ATested 4 different markers.

ACD10xDI S | WoSUOUGSNX NBEO2 JSNE
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FETAL CELL TYPE e
- Establishing the Fetal Cell gene expression profile

ARecovery of Fetal Cells

A 34 Blood samples from male pregnancies
A 196 Fetal cells recovered. Confirmed by XY FISH

ACell Capture
AFetal Cells + Maternal Cells captured using LCM (Zeiss)

AFetal and Maternal Cell Profiling

AmMRNA extracteqd cDNA transcribedlabelledc Fetal + Maternal cDNA mixed
and hybridize@dn twoPIQOR Stem Cell Microarrays

ASeeking genes overexpressed in FCs as compared to MCs
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FETAL CELL TYPE e
- Establishing the Fetal Cell gene expression profile

A78 Genes overexpressed in Array 1
A75 Genes overexpressed in Array 2

- 22 Genes expresseditlacenta
-7 - Out of these 13 Genes expressed in
Endovasclar Trophoblasts
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- Endovascular Trophoblasts (EVTs)

Placenta Anchoring villugid®
cy‘otf DDIA! o
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FETAL CELL TYP¥Ts ARCEBloTech
- EMT (Epithelia Mesenchymal Transition)

AFetal Cells that shed in the
W—— E— Maternal Circulation express
ieitiny markers for both:
‘ AEPITHELIAL CELLS
AENDOTHELIAL CELLS

AARCEDI MARKER COMBINATION!

A8 Markers for Enrichment and
Staining of Fetal Cells
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CHECKLIST

= Technology to be approved as a cbNIPT/D should fulfil the following criteria

ZrIDENTIFICATION OF FETALIGPH.

MARKERSENSITIVE AND SPECIFIC FOR FETAL CELLS

ROBUSVIETHOD TO ENRICH AND IDENTIFY FETAL CELLS

ACCESSIBILOKWFETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS




FETAL CELL MARKERS ARCED] e
- Targeting Epithelial and Endothelial Cells

AEnrichmenbf Fetal Cells using cocktailesfdothelial markers
expressed in Endovascular Trophoblasts

ADetectionof Fetal Cells using cocktailegithelial markers
expressed Iiendovascular Trophoblasts



ARCEDI METHOOVERVIEW ARCED] - o

- EnrichmentDetectionrandAnalysesf Circulating Fetal Cells

2§
Fs

Preanant Blood Selectlon Scanning and
g Sampling and Staining Identification of Fetal
women Colls
GA: 10 to (30mL of using
13 weeks whole ARCEDI
blood) markers

e =

CBNIPT Whole Genome

using Amplification OPickin g 0 t he POS|t|ver
CMA/NGS (WGA) Fetal Cell Identified Fetal Cell



ARCEDI METHOMARKER SENSITIVIT?BTOTEcH
- Retrieval of Fetal Cells

Al111 PREGNANT WOMEN at NT S8 Blood.
Atro {!at[9{ Cwha WYW[h2 wL{YQ Dwh'!'t oI
Aoy {'!'at[9{ Cwha WILDI wL{YQ Dwh!t

PARAMETER VALUE

No ofFetal Cells 1422

Mean (per sample) 12.8/30mlblood
Median 11

Range 1-45
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- Frequency Distribution

Frequency Distribution
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Frequency Distribution
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- Gallery
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- Gallery




ARCEDI METH@BIARKER SPECIFICIRorcx

- Misclassification of MCs as FCs

A143 FETAL CELLS FRGWE PREGNANCIES
A After identification, Fetal Cells subjectedé FISH

XY 116
XX 0
No. FISH Signal |19
Lost during FISH | 8
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CHECKLIST

= Technology to be approved as a cbNIPT/D should fulfil the following criteria

ZrIDENTIFICATION OF FETALIGPH.

ﬂMARKERﬂENSITIVE AND SPECIFIC FOR FETAL CELLS

ROBUSVIETHOD TO ENRICH AND IDENTIFY FETAL CELLS

ACCESSIBILOKWFETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS




ARCEDI METHOBROBUSTNESS  **“Blores

- Turnaroundime/sample

AUT e

sampling Blood FetalCell  gmearing Mounting and  Visual inspection Picking WGA
ProcessingEnrichment and gng drying scanning
staining
@ @ @ @ ® @ ® ®
0 2 5 11 12 12.5 13.5 20

ARCEDI method: Processing Time per samplein Hours (continuous)



ARCEDI METHQBOBUSTNESS

- Enrichment (Maternal Cells left after each step)

ARCED
B
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an

Sampling Blood FetalCell Mounting and  Visual inspection
Processing  Enrichment and scanning
staining

@ O O O O
1019 108 100,000 150 0



ARCEDI METHOBOBUSTNESS  **Blorecn
- Sample Stability (Parameter/Platform Independant)

Fetal Cell Number and Distribution unaffected by:

ABlood collectiotiubes
ATimebefore blood processed

Ab 2 -Bi £ Eetal@ellsfrorevery sample
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CHECKLIST

= Technology to be approved as a cbNIPT/D should fulfil the following criteria

ZrIDENTIFICATION OF FETALIGPH.

ﬂMARKERﬂENSITIVE AND SPECIFIC FOR FETAL CELLS

ZROBUSN’IETHOD TO ENRICH AND IDENTIFY FETAL CELLS

ACCESSIBILOKWFETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS




ARCEDI METHOBCCESSIBILITY ~ **Blorcn

- Platform independant

After scanning on Metasystems the fetal cells have been successfully relocated
on one of the following two instruments and picked/miai@ssected without
any fetal cell loss

ALS CellCelector LCM (PALM, Zeiss) Fetal Cell(s)

S~ N\ T




