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OVERVIEW

ÅWhy Fetal Cells?

ÅChecklist of a successful NIPT technology based on circulating 
Fetal Cells (cbNIPT)

ÅARCEDI Technology ςResults and Prospects



MAKING A CASE FOR cbNIPT
- Current Prenatal Testing/Diagnosis Technology Scenario
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MAKING A CASE FOR cbNIPT
- Current Prenatal Testing/Diagnosis Technology Scenario
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MAKING A CASE FOR cbNIPT
- Current Prenatal Testing/Diagnosis Technology Scenario

Wou et al. 2016

37 Studies performed between 2011 and 2015



MAKING A CASE FOR cbNIPT
- Current Prenatal Testing/Diagnosis Technology Scenario
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FETAL CELLS IN MATERNAL BODY
- Old Knowledge; New Solution

ÅGeorg Schmorl (1893) ςFirst to document the presence of fetal cells in 
maternal body. Trophoblasts in the lungs of the women who died of 
eclampsia.

ÅFocus on Fetal Cells ςFirst attempts to find an alternate to Invasive Prenatal 
Diagnosis.

ÅAttempts to isolate Fetal Cells from Maternal Circulation were not very 
successful

ÅFocus shifted to Cell Free Fetal DNA instead



FETAL CELLS IN MATERNAL BODY
- Old Knowledge; New Solution

ÅWhy earlier attempts on Fetal Cells Failed?

ÅRareςApprox. 1-2 Fetal Cells in 1ml of Maternal Blood

ÅWhat Fetal cell type circulates in Maternal Blood?

ÅWhat are the markersthat Fetal Cells express?

ÅSensitivityςIƛƎƘ Ψƴƻ-ŎŀƭƭΩ ǊŀǘŜ

ÅSpecificityςaŀǘŜǊƴŀƭ ŎŜƭƭ ΨŎƻƴǘŀƳƛƴŀǘƛƻƴΩ



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

IDENTIFICATION OF FETAL CELL TYPE

MARKERSSENSITIVE AND SPECIFIC FOR FETAL CELLS

ACCESSIBILITYOF FETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYOF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS

ROBUSTMETHOD TO ENRICH AND IDENTIFY FETAL CELLS



FETAL CELL TYPE
- Establishing the Fetal Cell gene expression profile



FETAL CELL TYPE
- Strategy: Targeting endothelial cells / MSCs

ÅCHOOSING A MARKER (INCLUSION CRITERIA)
ÅMicrobeads available from Miltenyi (MACS)

ÅExpressed in Endothelial Cells

ÅExpressed in Mesenchymal Stem Cells

ÅTested 4 different markers. 

ÅCD105 ςDŀǾŜ ŀ ΨōŜǘǘŜǊΩ ǊŜŎƻǾŜǊȅ ƻŦ ŦŜǘŀƭ ŎŜƭƭǎ 



FETAL CELL TYPE
- Establishing the Fetal Cell gene expression profile

ÅRecovery of Fetal Cells
Å34 Blood samples from male pregnancies

Å196 Fetal cells recovered. Confirmed by XY FISH

ÅCell Capture
ÅFetal Cells + Maternal Cells captured using LCM (Zeiss)

ÅFetal and Maternal Cell Profiling
ÅmRNA extracted ςcDNA transcribed ςlabelled ςFetal + Maternal cDNA mixed 

and hybridized on two PIQOR Stem Cell Microarrays

ÅSeeking genes overexpressed in FCs as compared to MCs



FETAL CELL TYPE
- Establishing the Fetal Cell gene expression profile

39                39                 36

Å78 Genes overexpressed in Array 1

Å75 Genes overexpressed in Array 2

- 22 Genes expressed in Placenta
- Out of these 13 Genes expressed in 

Endovasclar Trophoblasts



FETAL CELL TYPE
- Endovascular Trophoblasts (EVTs)

Trophoblast Mediated Spiral Artery Modelling



FETAL CELL TYPE - EVTs
- EMT (Epithelial ςMesenchymal Transition)

ÅFetal Cells that shed in the 
Maternal Circulation express 
markers for both:
ÅEPITHELIAL CELLS

ÅENDOTHELIAL CELLS

ÅARCEDI MARKER COMBINATION!
Å8 Markers for Enrichment and 

Staining of Fetal Cells



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

IDENTIFICATION OF FETAL CELL TYPE

MARKERSSENSITIVE AND SPECIFIC FOR FETAL CELLS

ACCESSIBILITYOF FETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYOF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS

ROBUSTMETHOD TO ENRICH AND IDENTIFY FETAL CELLS



FETAL CELL MARKERS
- Targeting Epithelial and Endothelial Cells

ÅEnrichmentof Fetal Cells using cocktail of endothelial markers
expressed in Endovascular Trophoblasts

ÅDetection of Fetal Cells using cocktail of epithelial markers 
expressed in Endovascular Trophoblasts



ARCEDI METHOD - OVERVIEW
- Enrichment, Detectionand Analysesof Circulating Fetal Cells
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ARCEDI METHOD ςMARKER SENSITIVITY
- Retrieval of Fetal Cells

Å111 PREGNANT WOMEN at NT SCAN- 30ml Blood.
Åто {!at[9{ Cwha Ψ[h² wL{YΩ Dwh¦t όҔмΥтллύ

Åоу {!at[9{ Cwha ΨILDI wL{YΩ Dwh¦t όғмΥоллύ

PARAMETER VALUE

No ofFetal Cells 1422

Mean(per sample) 12.8/30mlblood

Median 11

Range 1-45



ARCEDI METHOD ςMARKER SENSITIVITY
- Frequency Distribution



ARCEDI METHOD ςMARKER SENSITIVITY
- FǊŜǉǳŜƴŎȅ 5ƛǎǘǊƛōǳǘƛƻƴ όΨIƛƎƘΩ Ǿǎ Ψ[ƻǿΩ wƛǎƪύ



ARCEDI METHOD ςFETAL CELLS
- Gallery



ARCEDI METHOD ςFETAL CELLS
- Gallery



ARCEDI METHOD ςMARKER SPECIFICITY
- Misclassification of MCs as FCs

Å143 FETAL CELLS FROM MALE PREGNANCIES.
ÅAfter identification, Fetal Cells subjected to XY FISH

XY 116

XX 0

No. FISH Signal 19

Lost during FISH 8



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

IDENTIFICATION OF FETAL CELL TYPE

MARKERSSENSITIVE AND SPECIFIC FOR FETAL CELLS

ACCESSIBILITYOF FETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYOF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS

ROBUSTMETHOD TO ENRICH AND IDENTIFY FETAL CELLS



ARCEDI METHOD ςROBUSTNESS
- Turnaround time/sample

0 2 5 12 12.511

ARCEDI method: Processing Time per sample in Hours (continuous)
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ARCEDI METHOD ςROBUSTNESS
- Enrichment (Maternal Cells left after each step)
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ARCEDI METHOD ςROBUSTNESS
- Sample Stability (Parameter/Platform Independant)

Fetal Cell Number and Distribution unaffected by:

ÅBlood collection tubes

ÅTimebefore blood processed

Åbƻ Ψƴƻ-ŎŀƭƭǎΩ ςFetal cells from every sample!



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

IDENTIFICATION OF FETAL CELL TYPE

MARKERSSENSITIVE AND SPECIFIC FOR FETAL CELLS

ACCESSIBILITYOF FETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYOF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS

ROBUSTMETHOD TO ENRICH AND IDENTIFY FETAL CELLS



ARCEDI METHOD ςACCESSIBILITY
- Platform independant

ALS CellCelector LCM (PALM, Zeiss)

After scanning on Metasystems the fetal cells have been successfully relocated 
on one of the following two instruments and picked/micro-dissected without 
any fetal cell loss

Fetal Cell(s)


