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Fetal Cells in Maternal Blood AR BloTec
- A Love story rekindled
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AAlternative to Invasive Prenatal Diagnosis was envisa§edus on
Fetal Cells. Reasons:
AMitigate the risk of intervention associated with invasive methods
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AAttempts to isolate Fetal Cefflem Maternal Circulation consistently
and in good numbers wergot very successful
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FETAL CELLS IN MATERNAL BODY “**“Blorecn

- Challenges

Fetal Cell Typ Markers

Rarity of the Fetal Cells
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Fetal cells in the blood of pregnant women: Detection and
enrichment by fluorescence-activated cell sorting
(Y chromatin /HLA /p 1 di is fchr abnormalities)

LEONARD A. HERZENBERG*, DIANA W. BIANCHI*, JIM SCHRODERT, HOWARD M. CANN*#,

AND G. MICHAEL IVERSON*
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Intact fetal cells in maternal
plasma: are they really there?

Farideh Z Bischoff, Sinuhe Hahn, Kirby L Johnson,
Joe Leigh Simpson, Diana W Bianchi, Dorothy E Lewis,
William D Weber, Katherine Klinger, Sherman Elias,
Laird G Jackson, Mark | Evans, Wolfgang Holzgreve,
Felix de fa Cruz

Rare fetal cells can be recovered from maternal blood, which

that i ive prenatal is possible.
However, recovery and analysis of fetal cells from blood
is complex, and sensitivity is low because of the rarity
of these cells in the maternal circulation. An altemative
strategy, which suggested that intact fetal cells can be
found in maternal plasma by use of simple enrichment
methods, has been reported. We aimed to replicate this
technique. However, five independent laboratories were
unable to identify any intact male cells from the plasma
of 38 women known to be carrying male fetuses. Although
apoptotic intact fetal cells could contribute to the
detection of fetal DNA in matemal plasma, we believe
that recovery of these cells is difficult and not clinically
practical.

Lancet 2003; 361: 139-40
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= Technology to be approved as a cbNIPT/D should fulfil the following criteria
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IDENTIFICATION OF FETALTGPH-

MARKERSENSITNANDSPECIFEOR FETAL CELLS

ROBUSVIETHOD TO ENRICH AND IDENTIFY FETAL CELLS

ACCESSIBILOWFETAL CELLS FOR DOWNSTREAM ANALYSIS

VIABILITYF FETAL CELLS FOR PRENATAL TESTING/DIAGNOSIS
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FETAL CELL TYPE ARCER]orech
- Establishing the Fetal Cell gene expression profile

Aldea was to isloate Fetal Cells (FC) from male pregnancies ar
seek for genes that a/erexpressed in FCs as compared to
Maternal Cells

AA Twolegged Study

hus University Hospital 6
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- Establishing the Fetal Cell gene expression profile
DOl 10.1002/pd.3894 PRENATAL DIAGNOSIS
ORIGINAL ARTICLE
Identification of circulating fetal cell markers by microarray
analysis
Marie Brinch!, Lotie Hatt!, Ripudaman Singh], Kristine Meller', Steffen Sommer?, Niels U|db'|er93, Britta Christensen' and Steen Kelvraa®*
"FCMB ApS, Vejle, Denmark
“Depariment of Gynoecology and Obstetrics, Harsens Haspital, Horsens, Denmark
“Depariment of Gynaecology and Obstetrics, Aarhus University Hospital, Skejby, Denmark
“Department of Clinical Genetics, Vejle Hospital, Vejle, Denmark
*Correspondence to: Steen Kelwaa. Email: Steen Koelvraa@slb regionsyddanmark. dk
7. Aarhus University Hospital 7
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FETAL CELL TYPE ARCEBlorech
- Establishing the Fetal Cell gene expression profile

A No enrichment
A MACS depletion (CD45, PanT, HL/
DR)

PIQOR STEM CELL ARRAY

FETAL CELLS ARE OF
PLACENTAL ORIGIN
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FETAL CELL TYPE ARCED) e

- Establishing the Fetal Cell gene expression profile

Fetal Diagnosis
and rlhel‘dw Fetal Diagn Ther Received: May 31, 2013

. Accepted after revision: October 1, 2013
DOI: 10.1159/000356073 Published online: November 9, 2013

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?

Lotte Hatt® Marie Brinch® Ripudaman Singh? Kristine Moller®
. Rune Hoff Lauridsen® Niels Uldbjerg® Berthold Huppertz4 Britta Christensen?
7 Aarhus Steen Kolvraa® 9
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FETAL CELL TYPE ARCEBloteck
- Establishing the Fetal Cell gene expression profile

A Positive selection using 4 different
endothelial/MSC markes
A Positive selection using CD105

2 PIQOR STEM CELL ARRAY

Array 1 Array 1
v
- 22 Genes expresseditlacenta
- Out of these 13 Genes expressed Iin

7‘ parhus University Hosptal Extravillous Trophoblasts
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FETAL CELL TYPE e

- Trophoblsat mediatetlterine Vessékemodelling

Routes of extravillous trophoblast invasion (6-11 weeks)

[@] interstitial @ Endovascular [@ Endoglandular
A EMT (Epitheliat Mesenchymal
Blood plasma,
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- Anchoring o [; and waste/debris
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Blood Ak secretion
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A Fetal Cells that shed in the Maternal
Circulation express markers for both:

A EPITHELIAL CELLS
A ENDOTHELIAL CELLS
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FETAL CELL MARKERS

- IP on the Fetal Cell Selection and Staining Markers
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Enrichment and identification of fetal cells in maternal
blood and ligands for such use

Nov 9, 2011

The present invention relates to enrichment and/or identification of fetal cells of a maternal
blood sample using fetal cell specific ligands and/or fetal cell specific hybridization probes
wherein the ligand or probes are directed to an endothelial/mesenchymal marker, e.g. CD105,
CD146 or CD141, in afirst round of enrichment and the ligand or probes, in a second round of
enrichment, are directed to an epithelial marker, e.g. a cytokeratin, such as CK7, CK8, CK18 or
CK19. Enriched or identified fetal cells may be subjected to steps of detection or diagnosis,
wherefore the present invention enables non-invasive 5 prenatal diagnostics.

Skip to: Description - Claims - References Cited - Patent History - Patent History

Patent History

Patent number: 9429520

Type: Grant

Filed: Nov 9, 2011

Date of Patent: Aug 30, 2016

Patent Publication Number: 20130331284
Assignee: Arcedi Biotech ApS (Vejle)

Inventors: Andreas Eckelt (Odenthal), Britta Christensen (Birkered), Steen Kolvraa (Skedstrup), Marie Brinch (Vejle),

Ripudaman Singh (Arhus C), Lotte Hatt (Skanderborg)
Primary Examiner: Jeanine A Goldberg
Application Number: 13/883,455

Classifications

Current U.S. Class: Involving Fixed Or Stabilized, Nonliving Microorganism, Cell, Or Tissue (e.g., Processes Of

Staining, Stabilizing, Dehydrating, Etc.; Compositions Used Therefore, Etc.) (435/40.5)

International Classification: CO7H 21/04 (20060101); C12Q 1/68 (20060101); GOTN 21/64 (20060101); GOTN 33/56%

(20060101},
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- EnrichmentDetectionrandAnalysesf Circulating Fetal Cells
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CBNIPT Whole Genome
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= Technology to be approved as a cbNIPT/D should fulfil the following criteria

ZrIDENTIFICATION OF FETALIGPH.
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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
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- Performance Retrieval of Fetal Cells

A178 PREGNANT WOMEN at NT S8 Blood.
Ay {!at[9{ Cwha W[h2 wL{YQ Dwh! t
Ay o {!'at[9{ Cwha WILDI wL{YQ Dwh!t

PARAMETER VALUE

No ofFetal Cells 2227

Mean (per sample) 12.5/30mlblood
Median 10

Range 1-45
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- Frequency Distribution
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NO. OF FETAL CELLS
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ARCEDI METHOD ARCEBlorecH
- Fetal Cell Variation with Gestation Age
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- Method/Process improvement

STUDY 1 STUDY 2
2014 (Hatt et al.)| 2016

78 178
5000 350
4.3 12.5
0-18 1-45
9 0
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