



















































































































































	





	

	

	

	

	

	

	


	

	





	

	


	

	







	

	






	

	

	

	


	

	

	






	

	

	

	














	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	
	
	
	
	

	


	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	






	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	











	







	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	







	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	






	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	






	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	

	


ABSTRACTS


SESSION A 

FETAL CELLS IN MATERNAL BLOOD 

FOR NONINVASIVE PRENATAL DIAGNOSIS
Session A1

NEW MARKERS
A new potential marker for identification of trophoblast cells circulating in maternal peripheral blood

van Wijk XE "van Wijk"  IJ, Leijten FPJ, Tjoa ML, Mulders MAM, de Hoon AC, van Vugt JMG, Oudejans CBM.

Molecular Biology Laboratory, Dept. of Clinical Chemistry & Dept. of Obstet. and Gynecol., University Hospital Vrije Universiteit, PO BOX 7057, 1007 MB Amsterdam, The Netherlands

Using HLA-G in an immunocytochemical assay as a trophoblast specific marker and X/Y-FISH to prove fetal identity of the stained cells, trophoblast cells from maternal peripheral blood can be identified during early pregnancy [1]. An additional marker for identification of the extravillous circulating trophoblast cells is required in order to increase the specificity and sensitivity of the assay. This second marker could be placenta growth factor 1 (PlGF-1), a VEGF-like protein which is highly specific for invasive extravillous trophoblast cells during early pregnancy. This has been shown by immunostaining of placenta bed cryosections from a 13 week old pregnancy after hysterectomy. As the fetus was male, all fetal cells invading the maternal decidua and myometrium were simultaneously identified by FISH using X and Y-chromosome specific probes. Recently we have shown that fetal cells can also be isolated from plasma of pregnant women [2]. These fetal cells present in plasma are in apoptosis. Similarly it has become clear recently, that fetal cells from the cellular part of the maternal peripheral blood rapidly enter the apoptotic pathway as well [3]. We are currently investigating the use of both markers HLA-G and PlGF-1 for identification of trophoblast cells in the cellular part of the maternal peripheral blood and the putative trophoblast cells in the plasma portion of the maternal peripheral blood in early pregnancy. The aim is to use both fetal cell populations for non-invasive prenatal diagnosis of fetal aneuploidies.

[1]  van Wijk IJ, Griffioen S, Tjoa ML, Mulders MAM, van Vugt JMG, Loke YW, Oudejans CBM (2001). HLA-G expression in trophoblast cells circulating in maternal peripheral blood during early pregnancy. Am J Obstet Gynecol, in press. 

[2] van Wijk IJ, de Hoon AC, Jurhawan R, Tjoa ML, Griffioen, S, Mulders MAM, van Vugt JMG, Oudejans CBM (2000). Detection of apoptotic fetal cells in plasma of pregnant women. Clin Chem 46;729-31.

[3] Sekizawa A, Samura O, Zhen DK, Falco V, Farina A, Bianchi DW (2000). Apoptosis in fetal nucleated erythrocytes circulating in maternal blood. Prenat Diagn 20; 886-9. 
Identification of fetal trophoblasts from peripheral blood using antibodies to intracellular antigens. An experimental study.

Lahja Sevéus XE "Sevéus" 1, Juhani Soini1, Harriet von Koskull2 and Harri Siitari3
1) Laboratory of Biophysics, Institute of Biomedicine, University of Turku, Finland

2) Prenatal Genetics, Department of Obstetrics and Gynaecology, Helsinki University Central Hospital, Helsinki, Finland 

3) PerkinElmer Life Sciences, Wallac, Turku, Finland

The insufficient specificity of markers expressed on the surface of circulating fetal cells in maternal blood is hindering its development to a routine method in prenatal diagnosis.

Trophoblasts are cells of epithelial origin and thus characterised by the expression intracellular cytokeratin. Fixation and permeabilisation methods introduced to flow cytometry and microscopy allow use of intracellular cytokeratin as a specific marker for identification of fetal trophoblasts among the peripheral blood cells. In the experimental study, the trophoblasts were mixed with peripheral blood. After lysation of red blood cells and fixation, permeabilisation of remaining cells, the samples were incubated with anti cytokeratin antibody. Antibodies were labelled using Alexa Fluor® 532 and long decay time Europium chelates. Confocal microscopy and Time resolved Fluorescence Microscopy was used for analysis of the samples.

Time Resolved Fluorescence Microscopy adds to the safety of trophoblast identification since the natural and the fixation-induced autofluorescence originating from other cells can be eliminated. 

Using europium or another long life time label for identification of the trophoblast in conjunction to a conventional fluorochrome as the label for fluorescence in situ hybridisation (FISH) offers the most optimal combination for detection of double fluorescence labelling. The samples prepared in the described manner allowed detection of trisomy-21 with FISH. The method could be used also for other types of fetal cells when a suitable antibody is available. 

Cytotrophoblast-specific Antibodies for Identification of Fetal Cells in Maternal Blood

Outi Kilpivaara XE "Kilpivaara" , Outi Hallikas, Harriet von Koskull* and Jim Schröder

University of Helsinki, Department of Biosciences/Genetics, *Helsinki University Hospital, Department of Obstetrics and Gynecology/Genetics

The cytotrophoblast cells used for immunizations were isolated by the method described previously by S. Fischer et al. (J Cell Biol, 1989) from first trimester human placentae from elective terminations of pregnancy. The booster immunization was given intravenously four days prior to fusion with the same material. The hybridoma cell lines producing antibodies with desired specificity were selected by immunohistochemical stainings on frozen sections of human first trimester placenta. The specificity to cytotrophoblast was confirmed by immunocytochemistry on blood cells and chorion villus samples (CVS). The antibodies were also tested on chorion carcinoma cell lines.

Maternal peripheral blood samples (20ml in EDTA-tubes) were collected at 10th week of gestation from informed consent mothers before any invasive procedures. The trophoblast cells were enriched by discontinuous gradient centrifugation described earlier by I. Van Wijk et al. (Am J Obstet Gynecol, 1996). The leukocyte depletion was carried out using MACS with (CD45 Microbeads(. For identification of fetal cells the “negative” fraction was stained with our monoclonal antibody. We tested this separation method with an artificial mixture of blood and CVS washings. 

Two of the antibodies produced, named MG2 and MD10, turned out to be specific to villous and extravillous cytotrophoblast cell populations in the first trimester human placenta. They also stain chorion carcinoma cell lines. Furthermore the antibodies were able to detect the few cells of cytotrophoblast origin in the artificial mixture (blood and CV) after the separation protocol.

We have succeeded in producing monoclonal antibodies, which detect cytotrophoblast regardless of whether in placenta, cell culture and blood mixture. We are at the moment in the process of testing the trophoblast enrichment from maternal blood samples. These antibodies could be used as a marker for cytotrophoblast in fetal cell enrichment procedures as well as in placenta research in general. The antigens recognized by the antibodies will be characterized in detail.

ENRICHMENT, MORPHOLOGICAL AND GENETIC CHARACTERIZATION OF FETAL CELLS CIRCULATING IN MATERNAL BLOOD BY THE ISET TECHNIQUE: A NON-INVASIVE APPROACH FOR PRENATAL DIAGNOSIS

*G. Vona, *C. Béroud, A. Benachi, A. Quenette, J.P. Bonnefont, S. Romana, A. Munnich, M. Vekemans, Y. Dumez, B. Lacour, P. Paterlini-Bréchot XE "Paterlini-Brechot" 
*: Authors contributing equally to this work

Laboratoire de Biochimie A, Service de Maternité, Laboratoire de Génétique, Laboratoire de Cytogenetique,  Hôpital Necker-Enfant Malades, Faculté de Médecine Necker, Paris, France. 

Fetal cells circulate in the peripheral blood of pregnant women and are a potential target for early and non-invasive genetic analyses. Up to now, this approach has been hampered by the rarity of these cells (around one per ml). 

Since circulating fetal cells include epithelial (trophoblastic) cells, which are known to be larger than peripheral blood leucocytes, we enriched them using the ISET (Isolation by Size of Epithelial Tumor cells) method. Two ml of peripheral blood were analysed from 6 mothers carrying a male fetus, at 11-12 weeks gestation. Twenty-three single cells were microdissected. Their DNA was preamplified and then analysed with Y-specific primers (23 cells) and short tandem repeats (STR)-specific primers (11 cells). We also carried out DNA sequencing and FISH analyses of cultured tumor cells mixed with blood and enriched by ISET. 

In all 6 mothers we found a variable number (1 to 7) of Y-positive cells (overall 15 out of 23, i.e. a mean number of one per ml). Six of the 11 cells analysed using STR markers showed a fetal profile while 5 showed a maternal profile, in agreement with Y-specific results. Morphological characterization of fetal cells, as compared to maternal cells, was achieved by taking pictures of cells before microdissection and genetic analysis. Only one fifth of the single cell DNA was used for fetal cell assessment, leaving enough material for further genetic tests. As a model of genetic studies, we have shown the reproducible detection of beta-catenin gene point mutation in single microdissected HuH6 cells isolated by ISET and identified Y-positive cells by applying FISH to ISET-enriched cells. 

Taking into account the estimated number of circulating fetal cells (one per ml, i.e. one per 10 millions leukocytes), we have obtained a 6.6 million fold enrichment of them (one per 1.5 large isolated cells). Furthermore, we developed a reliable procedure to prove the fetal origin of circulating cells independently from the fetal gender and to target the DNA mutation analysis selectively to circulating fetal cells. This new assay seems to be a promising non-invasive approach to prenatal diagnosis of genetic disorders.

Session A2

MOLECULAR CYTOGENETICS
 Fetal Cell Separation and FISH Analysis

Hromadníková XE "Hromadníková"  Ilona 1, Hřídelová Dana 1, Houbová Běla 1, Štechová Kateřina 1, Reitzová Helena 1, Calda Pavel 4, Kofer Josef 5, Stejskal David 6, Vavřincová Pavla 1, Mrštinová Miluše 2, Habart David 7, Macek Milan 3, Vavřinec Jan 1

1 2nd Department of  Paediatrics, 2 Department of Obstetrics and Gynaecology, 

3 Department of Medical Genetics, 2nd Medical Faculty, Charles University and University Hospital Motol, Prague, Czech Republic 

4 Department of Obstetrics and Gynaecology, 1st  Medical Faculty, Charles University Prague, Czech Republic 

5 Department of Medical Genetics, Masaryk Hospital, Usti nad Labem, Czech Republic

6 Department of Medical Genetics, GENNET, Prague, Czech Republic

7 Institute of Haematology and Blood Transfusion, Prague, Czech Republic

Objective: We discuss the enrichment and detection of fetal erythroblasts (NRBCs) in maternal circulation. The final purpose of this project was the application of the technique in the non-invasive prenatal diagnosis. We analysed the reliability of non-invasive fetal sex determination and compared the percentages of pathological cells in pregnancies bearing aneuploidic foetuses and pregnancies with normal fetal karyotype referred to amniotic fluid or chorionic villus sampling for advanced maternal age or altered serum screening.

We investigated as well as NRBCs persistence in healthy women and patients with rheumatic autoimmune diseases who given birth to male offspring 3 to 19 months before blood sampling.

Methods: NRBC were enriched from maternal peripheral blood mononuclear cells by high-gradient magnetic cell separation (MACS) using anti-CD71 microbeads. For effective isolation of fetal cells we firstly depleted maternal cells using anti-CD14 and anti-CD45 microbeads (1(. Before applying the FISH technique, cells were treated using different slide pre-treatment protocols. The isolated cells were analysed by using fluorescence in situ hybridisation (FISH) interphasic technique with X, Y and 21 specific probes.

Results: We have demonstrated that combination of Ficoll density gradient centrifugation, maternal cell depletion and CD71 positive selection enabled us to enrich NRBCs in all 44 pregnant women from 11th week of gestation. Fetal sex was well determined in all 24 analysed cases, 16 males and 8 females. From 2 to 17 (Ø 7; 3,7 %) cells of fetal origin with one X and one Y signals (3,7 %) were detectable within NRBC enriched population (29-405, Ø 189). When compared with normal pregnancies bearing male foetuses increased percentage of fetal cell population was observed in aneuploid pregnancies: 47,XXY (n=1; 4%), 47,XXX (n=2; 11,3% and 21%). Using various slide preparation procedures before applying FISH technique we found out that the fixed cell numbers as well as the quality of slides differed significantly. Our study revealed that slide preparation protocol described by Alba et al. (2( is the most suitable slide preparation procedure before applying the dual-colour FISH technique by using CEP X SpectrumOrange/ Y SpectrumGreen DNA probes. 

According to our observations, slide pre-treatment for uncultured amniotic fluid specimens collected at a late gestational age ((18 weeks) (3( seemed to be optimal for FISH analysis using LSI 21 DNA probe. Following this procedure, all of the aneuploidies (trisomy 21, n=8) found in a previous invasive sampling procedures were confirmed. Moreover in one case of fetal trisomy 21, maternal blood was obtained prior to amniotic fluid sampling. 

The percentages of nuclei with three signals was significantly increased in pregnancies with confirmed fetal trisomies 21 (range 6,3 % - 22 %; average 11,9 %) in comparison to pregnant women with normal fetal karyotype at higher risk of chromosomal aneuploidies due to the advanced maternal age or alterated serum screening (range 0% - 2,5%; average 1,4%). 

In 7 healthy women from 3 to 4 months after the childbirth nucleated erythrocytes of male origin were observed in very low frequencies (0-4, Ø 1,6). No male NRBC persistence was found in 6 healthy women 5 or more months postpartum.

On the other hand nucleated erythrocytes of male origin persisted in 2 patients with juvenile idiopathic RF positive polyarthritis as long as 7 and 19 months postpartum. In first case 10.2 % of cells with one X and one Y signals were found 3 months postpartum. No change in percentage of persisted fetal cell population (9%) was demonstrated 7 months postpartum. No persistence of male NRBC was demonstrated in women with RF negative polyarticular JIA (n=1; 9 months postpartum) and SLE (n=1; 5 months postpartum).

Conclusion: Preliminary data of this pilot study has shown that fetal cells enriched from peripheral maternal blood seemed to be promising non-invasive source for prenatal diagnosis. However sufficient amount of pregnant women would be required to make final analysis. These data suggest that any alteration in fetal NRBCs clearance from maternal circulation may occur in patients with autoimmune diseases and may be valuable to continue this study. 

Acknowledgement: This project was supported by the Internal Grant Agency, Ministry of Health, Czech Republic, project no: 4537-3 and by 2nd Medical faculty, Charles University in Prague, no: VZ  111300003.

References: 

1. Busch  J, Huber P, Pluger E, Miltenyi  S, Holtz J, Radbruch  A:    Enrichment of fetal cells from maternal blood by high gradient magnetic cell  sorting (doubleMACS) for PCR-based genetic analysis. Prenat Diagn 1994; 14: 1129-1140.

2. De Alba MR, Palomino P, Jurado A, Sanz R, Ibanez A, Fernandez-Moya JM, Ayuso C, Diaz-Recasens J, Lahoz C, Ramos C. Prenatal Diagnosis on fetal Cells Obtained from Maternal Peripheral Blood: Report of 66 Cases. Prenatal Diagn 1999; 19: 934-940.

3. Aneu Vysion ECTM LSI 13 Spectrum Green/21 SpectrumOrange and CEP18 SpectrumAqua/CEP X Spectrumgreen/CEP Y-alpha SpectrumOrange DNA FISH Probe Panel Manufacturers´ Protocol, Vysis, U.S.A.

A novel approach for identification of foetal cells in maternal plasma
Hultén XE "Hultén"  M., Dhanjal S.

Department of Biological Sciences, University of Warwick, Coventry CV4 7AL, UK

Many different methods have been applied with a view to identify foetal cells in maternal blood samples, which is a prerequisite for non-invasive prenatal diagnosis. Most of these techniques are quite labour intensive and time consuming, and yet not entirely reliable. We here present a novel approach with the potential for development of a rapid and simple FISH-FISH assay, allowing identification of foetal cells in maternal plasma, followed by chromosome diagnosis using FISH by standard techniques.  Our method is based on the difference in telomere length between foetal and adult cells, where foetal chromosomes are known to have longer repeats of the telomeric DNA sequence TTAGGG. Ethical approval for this study has been obtained from the local Ethics and Research Committee. 

Following written informed consent from pregnant women, blood samples (10-20 ml) are collected in EDTA tubes, and enrichment of foetal nucleated cells from maternal plasma performed using a Triple Density gradient according to the protocol described by Ganshirt et al (1999) with slight modifications (Diagnostic Cytogenetics, Springer Lab Manual ‘Fetal Cells in Maternal Blood’,  Ed.  RD Wagner, pp 401-415). The pellet is washed in PBS and cells then fixed in 3:1 methanol:acetic acid, according to standard technique routinely used for cytogenetic preparations.

The cell suspension is placed on a silanised microscopy slide and left to dry, then further fixed in formaldehyde in a coplin jar for 10 min (50ml PNS, 0.5g MgCl2, 1.3ml of formaldehyde), dehydrated through an ethanol series (70%, 95%, 100%) and air-dried. Enzymatic digestion of telomeric DNA sequences is carried out on a slide, previously aged on a hotplate (40-50oC) for 2 h, by application of 2-3 Units of Bal 31 enzyme

(New England Bio labs) in 50ul of buffer.  The slide is placed on a 37oC hotplate for 10 mins with the enzymatic reaction stopped by washing in 2XSSC at room temperature, followed by dehydration through an ethanol series and air-drying.

Fluorescence in situ hybridisation (FISH) and microscopy analysis is then performed according to standard techniques for identification of telomeres and the target chromosomes of interests (X/Y, 21,13,18 in the first place). Adult and foetal cell nuclei are differentiated by their respective telomere fluorescence. Adult nuclei are expected to contain none or hardly any telomere fluorescence, while foetal nuclei are brightly fluorescing. Confirmation of identity is initially obtained by the subsequent re-examination of same cells by the X/Y probe combination, where foetal cells are identified as Y-bearing in pregnancies where the foetal sex is know to be male following ultrasound examination.

Combined specific immunostaining of haemoglobin epsilon chain and FISH of fetal nucleated red blood cells in chorion villus sample washings

Martin XE "Martin" , Thomas; Eich, Wolfgang and Zang, Klaus D.

Institute of Human Genetics; Saarland University; 66421 Hamburg; Germany

Chorion villus sampling (CVS) is a well established method in invasive prenatal diagnosis. Nevertheless, in some cases short term culture yields no result, or the result of the long term culture is divergent, mostly because of overgrowth of cells of maternal origin. Furthermore, there is about 1% of mosaicism, which is often due to a clonal aneuploidy of the placenta. During chorionic villus sampling fetal nucleated red blood cells leak from the fetal capillaries. After centrifugation of the CVS supernatant fluid these cells can be used as an additional source of  fetal tissue for diagnosis. In a series of 15 chorion villi samples, taken between the 10th and 13th week of gestation, and three late placenteses of the 17th, respectively 22nd week, fetal nucleated cells could be gained in all early cases. Hb-epsilon positive erythroblasts in a lower frequency could also be detected in one case of the 22nd week. Highly specific immunophenotyping was achieved with a monoclonal mouse antibody against the human embryonic epsilon haemoglobin chain. Specificity was proven by Fluorescence-in-situ-hybridisation (FISH) for the X and Y chromosome, respectively in the case of a fetal chromosome anomaly, the abnormal autosome. The slides were analysed by an automated fluorescence scanning system. Positions of the immunostained cells were stored and could be relocated after FISH. Fetal gender and chromosomal aberrations could be confirmed in all cases. While the karyotype of the short term culture is obtained usually within 24 hours, our interphase examination is finished only 1 day later. It offers a reliable method to verify CVS-results and clarifies cases with ambiguous results or (pseudo)mosaicism by direct analysis of fetal cells. Most of the positive and the best stained erythroblasts where megaloblasts. The staining of their large cytoplasm was very bright and so stable, that it could be easily recognized after the FISH-procedure. Thus, we have confirmed recently published results,  that Hb-epsilon is a highly specific marker for at least a subpopulation of fetal nucleated red blood cells. In CVS washings fetal cells could be detected as late as in the 22nd week of gestation. Further experiments will have to show, whether the specificity and sensitivity of the antibody is equally high for fetal cells in maternal blood, which have definitively a morphology different from the best immunostained cells from CVS supernatant fluid.

Session A3

FETAL CELL CULTURE
EXPERIENCE TO DATE IN THE CULTURE OF FETAL CELLS FROM MATERNAL BLOOD 

Bohmer XE "Bohmer"  RM, Johnson, KA, LeShane E, Stroh H, Hogan B, Bianchi DW;

New England Medical Center, Department of Pediatrics, Division of Genetics, Boston, MA, USA

Fetal DNA for prenatal genetic diagnosis can be derived from fetal cells circulating in maternal blood. However, the isolation of those extremely scarce cells has proven difficult.  If some of those circulating fetal cells were clonogenic, they could be amplified in cultures from maternal blood. The isolation of their progeny could be based on selective culture conditions or on a unique marker. We have developed a flow cytometric procedure to isolate fetal cells from maternal blood cultures on the basis of their hemoglobin profile [BrJHaematol 103:351]. Under appropriate conditions, fetal erythroid progenitor cells accumulate fetal but no adult hemoglobin (F+A-) for the first 8 days in culture, whereas their adult counterparts accumulate either only adult hemoglobin (F-A+) or a combination of both (F+A+). A very small proportion of cultures contain adult cells that are F+A-.  Flow-sorting of F+A- cells from the entire culture will retrieve all fetal erythroid cells (i.e. the yield is 100%), with a purity is determined by the amount of contaminating adult F+A- cells. We have demonstrated conditions that suppress those adult F+A- cells selectively in colony cultures of mononuclear cell preparation from maternal blood: the use of charcoal-treated human cord serum at low concentration [Prenat Diagn 19:628], and the omission of the cytokine IL3 [Prenat Diagn 20:640]. We also found that IL3 did not stimulate F+A- cells when monocytes were removed from the culture, thus permitting the use of IL3, which is required for the growth of non-erythroid fetal colonies that may be identified in parallel by other methods. Under these optimized conditions, F+A- cells in maternal blood cultures averaged 0.2 % of all hemoglobinized cells, an enrichment factor of 500. Applied to model systems of fetal cells spiked into adult blood, we found that fetal erythroid cells can be isolated with high purity even if the whole culture contains only a single fetal erythroid colony. Using these conditions, we made a preliminary trial with 20 blood samples from women in their second trimester carrying normal and abnormal fetuses. In no case could we isolate progeny of fetal clonogenic erythroid cells. Considering that the method appears sensitive enough to detect even a single fetal erythroid colony, we conclude that steady state maternal blood samples may not contain fetal clonogenic erythroid cells, so that this method does not offer advantages over other fetal cell isolation procedures.

SELECTIVE EXPANSION OF FETAL MESENCHYMAL STEM CELLS OVER MATERNAL CELLS FOR NONINVASIVE PRENATAL DIAGNOSIS

O'Donoghue XE "O'Donoghue"  K, Campagnoli C, Kumar S, Choolani M, Bennett P, Roberts IAG and Fisk NM.

Imperial College School of Medicine.

Institute of Reproductive and Developmental Biology,

Hammersmith Hospital Campus., Du Cane Road, London, W 12 ONN, U.K.

A major problem with current strategies for non-invasive prenatal diagnosis from maternal blond is lack of a cell type present only in fetal blond. Our group have recently identified mesenchymal stem cells (MSC) in first trimester fetal blood. These cells have a unique morphology and immunophenotype (CD45-ve, SH3+ve), adhere to plastic and are readily expandable in 10% fetal bovine serum (FBS), showing a fibroblastic-like growth pattern. Since MSC have not yet been clearly identified in adult peripheral blond, we propose tkat this fetal cell type could be a suitable target for non-invasive prenatal diagnosis. We set up a protocol for fetal MSC enrichment and expansion and determined its sensitivity and specificity in dilution experiments with maternal blond cells.

Cultured male fetal MSC esere diluted with maternal cells in various ratios. Following maternal CD45+ve cell depletion, CD45-ve cells esere cultured in 10% FBS and the feta.l origin of the adherent cells was confirmed by simultaneous CD45 immunofluorescent staining and XY FISH. Using this protocol 1 fetal MSC diluted down to 106 maternal cells was enriched and expanded over maternal cells. Despite the presence of contaminating maternal CD45+ve cells in the CD45-ve fraction, a pure population of adherent CD45-ve/XY cells was isolated by trypsinisation and further expanded.

We are currently applying this protocol to maternal samples to determine the frequency of fetal MSC in maternal blond and investigate their potential use for non-invasive prenatal diagnosis.

INABILITY TO DETECT SINGLE FETAL CELLS CLONES IN FETAL CELL CULTURES FROM MATERNAL BLOOD

Sinuhe XE "Hahn"  Hahn

See abstract AN EXAMINATION OF fetal cells, FREE FETAL DNA AND FETAL CELL CULTURE: the Basel Experience
Fetal CD34+ CellS in Maternal Blood: feasible TARGET CELLS for non-invasive prenatal diagnosis?

E. Guetta XE "Guetta"  , D. Gordon, M. Simchen, B. Goldman, G. Barkai 
Danek Gertner Institute of Human Genetics, Sheba Medical Center, Tel-Hashomer, 

Department of Human Genetics and Molecular Medicine, Sackler School of Medicine, Tel-Aviv University, Ramat–Aviv, Israel

Culture and expansion of fetal cells isolated from the maternal circulation will facilitate cytogenetic analysis and provide an increased number of cells for biochemical and molecular analysis. The hematopoietic progenitor CD34+ cell is an attractive candidate cell for culture and expansion, however, the targeting of fetal CD34+ cells for non-invasive prenatal diagnosis has not been extensively pursued due to the possibility that these cells persist after delivery. 

The objectives of the current study were: 1. To examine the effect of culture expansion on the proportion of fetal cells in the CD34+ cell population 2. To determine the occurrence and frequency of fetal hematopoietic progenitor CD34+ cells from previous pregnancies persisting in the maternal circulation.

Peripheral blood samples (total of 41) were obtained from the following groups: 

1. non-pregnant women that had delivered at least one son in the past 2. women currently carrying female fetuses that had previously delivered one or more males 3. women currently carrying a male fetus. CD34+ cells were enriched by magnetic activated cell sorting from the mononuclear fraction of cells. Fetal - male CD34+ cells were quantified by fluorescent in situ hybridization with probes for X and Y-chromosomes, either directly or after culture expansion (9-13 days).
DNA samples were extracted from cultured samples, and, in parallel to FISH analysis, tested for presence of residual fetal cells by nested PCR with primers for the Y-chromosome ZF-Y gene.

 The occurrence (number of positive samples) of fetal (male) CD34+ cells was higher in blood from women currently carrying a male fetus than in samples from women in which the current fetus was female. 

Culture of CD34+ cells resulted in a significant increase in the yield of fetal cells. However, the number of fetal cells detected persisting from previous pregnancies also increased after culture. 

Nested PCR results with primers for the Y-chromosome ZF-Y gene carried out on DNA derived from the cultured CD34+ cells revealed a higher incidence of residual fetal CD34+ cells in comparison with the FISH results.

In view of these results and considering the difficulty involved in isolating an adequate number of fetal cells from maternal blood, it may be beneficial to re-evaluate the application of CD34+ cells as additional, supporting target cells for non-invasive prenatal diagnosis in appropriate clinical situations. 

Session A4

CLINICAL TRIALS
THREE-YEAR EXPERIENCE IN THE DIAGNOSIS ON FETAL CELLS FROM MATERNAL BLOOD
M. Rodríguez de Alba XE "de Alba" 1, P. Palomino2, C. González-González1, I. Lorda-Sánchez1, M. A. Ibañez3, J. M. Fernández-Moya4, C. Ayuso1, J. Díaz-Recasens4, C. Ramos1

1Department of Genetics, Fundación Jiménez Díaz, Madrid, Spain. 

2Department of Immunology, Fundación Jiménez Díaz, Madrid, Spain.

3Department of Cell Biology, Facultad de Medicina, Universidad Complutense de Madrid, Spain. 

4Department of Obstetrics and Gynecology, Fundación Jiménez Díaz, Madrid, Spain.

The isolation of fetal nucleated red blood cells (NRBC) from maternal blood represents a promising approach to non-invasive prenatal diagnosis. However, there are still some objections that prevent the introduction of this technique in the prenatal diagnosis routine.

The aim of this comunication is to make a critical valuation based on our results and the experience of being a Prenatal Diagnosis Unit. 

We have enriched 146 maternal samples in fetal cells using a double density gradient and a posterior positive selection (CD71) by MACS. In the final fraction, erythroblasts were identified using Kleihauer staining and were studied using the FISH interphasic technique. All the samples were collected between the 12th and 20th week of gestation.

Of the total of male cases analyzed, those in which we were sure of the fetal origin of the cell, only a 40.5% of them were correctly sex diagnosed. Nevertheless, we have determined that the 15th week is the most accurate for fetal sex identification (76%).

Of the total of aneuploid cases analyzed only 53% of them were cerrectly diagnosed, although there is a clear difference between the sensitivity obtained in the 1st (25%) and 2nd trimester (61.5%).

Although we have not had any false result (100% specificity rate), the sensitivity of the technique do not reach the 100% in detecting neither the fetal sex nor chromosomal aneuploidies.

Several groups have worked to find new techniques that would improve the results obtained when analysing fetal cells from maternal blood, but from the point of view of a Prenatal Diagnosis Unit the are some points that still need to be taken into account as they are not solved:

· there is not a consensus about the best week to perform the study, in our opinion the best is the 15th 

· most of the new techniques developed to improve the results are time-consuming which is an impediment for the routine

· the cost of the diagnosis is still too expensive

Further discussion is needed to reach a general rules agreement.   
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TECHNICAL REPORTS
The detection of fetal nucleated red blood cells in maternal blood by flow sorting using intracytoplasmic anti-fetal haemoglobin.

Shilova N.,  Zamulaeva I., Saenko A., Zolotukhina T.

The fetal nucleated red blood cells (NRBCs) are a noninvasive source of fetal DNA in maternal blood. They can be isolated by different methods of cell sorting with monoclonal antibodies (mAbs) directed against cell surface antigens of erythroid cells (CD71, GPA) (Bianchi et al., 1990; Ganshirt-Ahlert  et al.,1993). These methods are limited by significant maternal contamination because the anti- CD71 and anti-GPA mAbs can recognize cell surface antigens that were shared by maternal and fetal cells. Low fetal cell purities complicate genetic analysis by fluorescence in situ hybridization (FISH) (Bianchi et al., 1994). The search of more specific fetal reagents are actual. In this study the mAb to fetal haemoglobin (HbF) were used. There were obtained 12 venous blood samples from pregnant women (gestation age from 8 to 27 weeks) after invasive procedures. In 10 cases the fetal karyotypes were 46,XY and in two cases – 46,XX (control). An intracellular staining protocol that combined phycoerythrin conjugated mAb to HbF (anti-() with Hoechst 33342 to identify and flow sort NRBCs from maternal blood (Zheng et al.,1995) was applied. Identification of the fetal origin of the sorted NRBCs was confirmed by FISH using pY3.4 DNA-probe. In sorted samples the total cell number ranged from 7 to 131 (an average 52,6). The mean concentration of cells with hybridization signal (Y+cells) was 13,9% (ranged from 5,1% to 18,3%). Y+ cells  were not detected in control samples. In our previous study by fluorescence activated cell sorting (FACS) using combination of mAbs to CD71 and GPA and Hoechst 33342 the total number of sorted cells were 1311-18000 (an average 8467,8) and the purity of Y+ cells was 2,0% (1,3 – 4,1%) (Zolotukhina et al., 1999). The results demonstrate that the total sorted cells number is greatest reduced by FACS using intracellular anti-( mAb as compared with FACS using  anti-CD71 and anti-GPA mAbs (52,6 versus 8467,8), while the fetal cell sorting purity was highly (13,9% and 2,0% respectively). Thus FACS using intracellular mAb to HbF is more specific for detection of NRBCs in maternal blood. However maternal contamination owing to presence of adult maternal cells with HbF (Pembrey et al.,1973) and “doublets” (an anti-(-positive non-nucleated red cell attached to a maternal nucleated cell) were noted. FISH- analysis of sorted cells after staining protocol was difficult.


A rapid and simple procedure using Kleihauer test to detect fetal erytroblasts in the maternal circulation : preliminary results for prenatal diagnosis

Martel-Petit XE "Martel-Petit"  V. 1,3, Petit C. 1,2, Fontaine B.  2, Miton A. 2, Lemarie P. 3, Jonveaux P. 1.

1 : Laboratoire de génétique - CHU de Nancy - Hôpitaux de brabois - Rue du Morvan - 54 511 Vandoeuvre Cedex - France 

2 : Maternité Régionale A. Pinard - 10, Rue du Dr Heydenreich - B.P. 4213 - 54 042 Nancy Cedex – France

3 : Hôpital N.D de Bon Secours, CHR de Metz-Thionville – 20, Rue Drogon – 57 000 Metz - France

E-mail : Petit.christophe@wanadoo.fr
Non-invasive prenatal diagnosis of aneuploïdies on fetal nucleated erythrocytes present in the maternal circulation is hampered by the extremely small cell number of uncertain origin (70 % of erythroblasts circulating during pregnancy have a maternal origin). Therefore, a method allowing selection of the fetal cells among the maternal cells is indispensable after the erythroblasts enrichment step.

In our study, we developped a procedure for fetal erythroblast selection based on a rapid, simple and direct chemical staining method adapted from the classical Kleihauer test. Precise differentiation between fetal and maternal erythroblasts is based on the constitutional difference between fetal and adult haemoglobin (Hb). The fetal cells appear with an intense pink cytoplasmic staining while maternal cells with adult haemoglobin are colorless. Preservation of the cytoplasm integrity allows to distinguish morphological characteristics and to visualize simultaneously nuclear hybridization signal by FISH (Fluorescent In Situ Hybridization).

We tested this approach by FISH analysis using dual color X-and Y-specific DNA probes on blood samples from 15 pregnant women, the results were compared to cytogenetic or sonographic sex determination. For 12 pregnancies, fetal sex was determined successfully  (5 XY / 7 XX) , in two cases in situ hybridization failed and in one case no fetal erythroblast was observed after Kleihauer test. We applied our selection method on a pregnancy at risk for cystic fibrosis (CF). After a Kleihauer test, fetal erythroblasts were collected by microdissection, whole genomic DNA was amplified by Primer Extension Preamplification (PEP) followed by a nested CF PCR. We successfully characterized the fetal genotype confirmed by a conventionnal prenatal diagnosis.

Ref : Martel-Petit V et al. Use of the Kleihauer test to detect fetal erythroblasts in the maternal circulation. Prenat Diagn 2001 ;21:106-11

The comparative analysis of the efficiency of fetal cells isolation from maternal blood by different methods.

Shilova XE "Shilova"  N., Zolotukhina T.

The isolation and analysis of fetal cells from maternal blood is new encouraging approach for prenatal diagnosis. Because the concentration of fetal cells in maternal blood is extremely low (Hamada et al., 1991, Simpson et Elias, 1994) the different methods of enrichment and purification of those cells are required.  There were investigated 71 samples of venous blood from pregnant women at 16-33 weeks( gestation. In all cases the samples were obtained from women carrying male fetuses, confirmed by ultrasound. The objects of our investigations were fetal nucleated red blood cells (NRBCs) and lymphocytes, isolated from maternal blood by different methods. NRBCs were isolated from maternal blood by two methods of cell sorting: 1) positive fluorescence-activated cell sorting (FACS) using labeled antibodies against membrane-bound markers (CD71-FITC, glycophorin A-PE) and Hoechst 33342; 2) negative cell sorting in magnetic field using anti-CD45 magnetic immunobeads. Besides the new original method for NRBC(s isolation – so-called “two-step” density gradient centrifugation with Ficoll-Verographin 1,077 and 1,077/1,119 successively - was applied. The fetal lymphocytes were enriched by “air-culturing” of maternal blood (Selypes and Lorenez,1988) with own modifications. For identification of fetal cells in all cases FISH-method with pY3.4 DNA-probe were used.  The yield of Y+ cells ranged between 7-131 (mean 50,4) using FACS, between 7-28 (mean 13,6) using sorting in magnetic field, between 3-18 (mean 10,4) using “two-step” density gradient centrifugation and between 10-102 (mean 34,4) using “air-culturing”-method. The purity of Y+ cells, isolated by described above procedures, were respectively: 1,9% (ranged between 0,35-4,1%); 3,8% (ranged between 2,0-7,7%); 2,8% (ranged between 1,2-5,2%) and 3,4% (ranged between 1,0-10,2%). The results of our experiments are encouraging, demonstrating the real possibility for prenatal diagnosis of chromosomal abnormalities with fetal cells isolated from maternal blood.

Analysis of fetal nucleated red blood cells from CVS washings in case of monosomy X or trisomy 18 in trophoblast cells

G. Heleen Schuring-Blom XE "Schuring-Blom" 1, Jan M.N. Hoovers1, Jan M.M. van Lith2, Alida C. Knegt1, Nico J. Leschot1

1Department of Clinical Genetics, Academic Medical Center, 2Department of Obstetrics and Gynecology, Academic Medical Center, Amsterdam, The Netherlands

Objective: In chorionic villus sampling (CVS) the prenatal test results are inconclusive in 1-2% of the analysed samples. In many cases follow-up amniocentesis is performed.  Fetal nucleated red blood cells (FNRBC’s) are present in washings of chorionic villus samples. We wanted to establish whether analysis of these true fetal cells, using fluorescence in situ hybridization (FISH) is possible in such inconclusive cases. 

Methods: We analysed washings of first trimester chorionic villi from non-mosaic 45,X (n=6) and full trisomy 18 cases (n=7). FNRBC's were identified by immunostaining and FISH was performed with chromosome-specific probes for X, Y and 18.

Results: In all 13 samples FNRBC’s were present (between 4-30 cells per sample). Five cases of monosomy X showed one X signal in 89%-100% of the nuclei, in one more case 50% of the nuclei displayed one signal. In the trisomy 18 cases 3 spots were seen in 60%-100% of the cells.
Conclusion: The aneuploid cell line was confirmed in FNRBC’s in all samples, so FISH on FNRBC’s can be used in case of numerical chromosomal abnormalities. This test can accelerate a definite diagnosis after an inconclusive finding at CVS and may avoid false-positive diagnoses. An additional invasive test may be prevented.

The use of fetal cells isolated from maternal blood by different methods for prenatal diagnosis.

Zolotukhina XE "Zolotukhina"  T.,  Shilova N., Zamulaeva I., Judina E.,  Saenco A.

The detection and analysis of fetal cells isolated from maternal blood are a new approach for prenatal diagnosis of chromosomal abnormalities. The results of diagnosis of fetal gender and fetal aneuploidies on fetal cells, isolated from maternal blood are presented. The fetal nucleated red blood cells (NRBCs) were isolated from the same samples by two different methods: by fluorescence activated cell sorting (FACS) using antibodies against CD71- FITC, GPA- PE, Hoechst 33342 and by so called “two-step density gradient centrifugation” with Ficoll 1,077 and 1,119. The fetal lymphocytes were enriched by “air culturing” of maternal blood by special conditions. For identification of fetal cells in all cases FISH-method with pY3.4 DNA-probe and alpha-satellite DNA probes for chromosome13/21,18 and X were used. In 14 cases of normal pregnancy fetal gender were unknown. The fetal gender was confirmed after delivery. In 10 from 14 cases the fetal Y+ NRBCs were detected by FACS in 1,6% isolated cells, by two-step gradient centrifugation in 3,0%. The Y+ fetal lymphocytes in “air culturing” were detected in 2,7% of cultured cells. In 3 from 14 cases Y+ cells were not detected by used methods.  In 1 case the Y+ cells only in by “air culturing” were detected. In these 4 cases the girls were born. The correct gender assignment was made in 13/14 (92,8%) by “air culturing”-method and in 14/14 (100%) by FACS and two-step gradient centrifugation. Own data are comparable to those of other authors (Sohda et al., 1997; Orsetti et al., 1998). In cases with fetal chromosomal aneuploidies the fetal cells with abnormal signals by FISH among separated fraction were detected by FACS in 1,5% – 6,1%  (average 4,0%), by two-step gradient centrifugation – in 3,2% -8,9% (average 6,4%), by “air culturing” – in 1,8 – 11,4% (average 4,4%). The rate of fetal cells were greater in cases with aneuploid fetuses than that in cases with normal male fetuses (Wilcoxon test, p<0.001).  The increase of the rate of fetal cells in maternal blood by fetal aneuploidies the other authors was noted (Ganshirt-Ahlert et al., 1993; Bianchi et al., 1994, 1997).  The findings lead to the conclusion that the new noninvasive approach is useful for prenatal diagnosis of chromosomal aneuploidies. 
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BI-DIRECTIONAL FETOMATERNAL CELL TRAFFICKING AND DISEASE

DW Bianchi XE "Bianchi" , KL Johnson, H Stroh, B Srivatsa, S Srivatsa, S Lee. 

New England Medical Center and Tufts University School of Medicine, Boston, MA, USA

The isolation of fetal cells from maternal blood is currently under active investigation as a noninvasive method of prenatal genetic diagnosis. In the context of this work, we discovered that fetal cells from a prior pregnancy could persist for decades postpartum.  This led to the realization that following pregnancy, a woman becomes a biologic chimera. 

The relationship between fetal cell microchimerism and maternal disease is currently being explored.  During pregnancy, fetal cells in the maternal skin are associated with polymorphic eruptions of pregnancy and increased fetomaternal trafficking is detectable in cases of pre-eclampsia. After delivery, we have shown that more male DNA of presumed fetal origin is present in the blood of women with scleroderma as compared to healthy controls. Fetal cells are also detectable in autopsy tissue specimens from women with scleroderma and lupus, and in surgical specimens from women with inflammatory diseases of the thyroid and hepatitis C.

     
Fetomaternal cell trafficking provides a potential explanation for the increased prevalence of autoimmune disorders in adult women following their childbearing years. Remarkably, some of the fetal cells are capable of further differentiation into mature organs and may thus play an additional therapeutic role.   Furthermore, we have demonstrated the presence of maternal cells in autopsy specimens of newborn males who died in the perinatal period without receiving a blood transfusion. Thus, trafficking is bi-directional, although the long-term consequences of maternal cells in the newborn are unknown at present.  These studies challenge traditional teaching that the fetus and mother exist in completely separate physical compartments.

Studies on bi-directional DNA trafficking

Y.M. Dennis Lo XE "Lo" 
Department of Chemical Pathology, The Chinese University of Hong Kong, Prince of Wales Hospital, Shatin, New Territories, Hong Kong Special Administrative Region.

The two-way trafficking of nucleated cells between the mother and fetus is now a well-established phenomenon (1). The complexity of this field has recently been increased by the demonstration that in addition to trafficking in the cellular fraction of blood, fetal DNA can also be found in the plasma fraction of maternal blood (2). With the use of quantitative polymerase chain reaction technology, fetal DNA has been found to be present in very high relative concentrations in maternal plasma (3). Following delivery, fetal DNA has been found to be cleared very rapidly from maternal plasma, with a half-life of the order of minutes (4). Both of these characteristics demonstrate significant contrast with their counterparts in cellular trafficking, where extremely low fractional fetal cell concentrations (5) and fetal cell persistence have been reported (6). Recent data have also shown that just as cellular trafficking is a two-way phenomenon, plasma DNA transfer has also been found to be bi-directional (7). Thus, maternal DNA has also been detected in umbilical cord plasma. Many questions remain to be answered with regard to plasma DNA transfer, including the origin of these fetal DNA molecules. The recent demonstration of fetal RNA in maternal plasma opens up the possibilities that the fetal cell types responsible for releasing nucleic acids in the maternal circulation could be ascertained by tissue-specific mRNA detection (8). Another important biological parameter which remains to be elucidated concerns clearance mechanism(s) which is/are responsible for the removal of fetal nucleic acids from the maternal plasma. In this regard, it is particularly intriguing to note that fetal DNA has recently been detected in maternal urine, opening up the possibility that renal excretion is one potential clearance mechanism (9). Finally, it also remains to be elucidated whether the influx of large quantities of fetal nucleic acids into the maternal circulation might have any uncharacterised biological effects. 
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FISH methods to detect fetal cell microchimerism in maternal tissue samples

Kirby L. Johnson XE "Johnson" , Helene Stroh and Diana W. Bianchi

New England Medical Center, Tufts University School of Medicine, Boston, MA, USA

We have developed a simple and versatile method of fluorescence in situ hybridization (FISH) on paraffin-embedded tissue sections with specific application in the study of fetal cell microchimerism1.  This is accomplished through the use of X and Y chromosome-specific probes to identify the presence of intact male cells, presumably fetal in origin, within maternal tissue specimens.  We have successfully used this procedure to investigate the relationship between microchimerism and diseases that predominantly affect women or that are associated with pregnancy.  The diseases we have studied to date include the autoimmune disorders systemic sclerosis (SSc) and systemic lupus erythematosus (SLE), thyroid disorders, and hepatitis C.  Through the course of using this technique, we have recognized aspects of the tissue types being assayed that have allowed us to optimize the procedure and generate high quality fluorescent images.  Furthermore, following FISH studies, targeted cells can be removed from the microscope slide and successfully subjected to polymerase chain reaction amplification studies.  We have analyzed nearly every type of human tissue in the laboratory, suggesting widespread applications of this technique in the future.

1 Johnson KL, Zhen DK, Bianchi DW. The use of fluorescence in situ hybridization (FISH) on paraffin-embedded tissue for the study of microchimerism. Biotechniques 2000;29:1220-1224. 

ABNORMAL FETAL CELL TRAFICKING IN PREECLAMPSIA AND OTHER PREGNANCY RELATED DISORDERS

Holzgreve XE "Holzgreve"  Wolfgang
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CLINICAL APPLICATIONS OF FETAL DNA IN MATERNAL PLASMA

Fetal DNA in maternal plasma

Y.M. Dennis Lo XE "Lo" 
Department of Chemical Pathology, The Chinese University of Hong Kong, Prince of Wales Hospital, Shatin, New Territories, Hong Kong Special Administrative Region.

The discovery of fetal DNA in maternal plasma opens up a new method for non-invasive prenatal diagnosis (1). Using real-time polymerase chain reaction (PCR) techniques, fetal DNA in maternal plasma has been found to be present in a much higher concentration than fetal nucleated cells in maternal blood (2). This higher concentration allows fetal DNA to be robustly detected in maternal plasma. Numerous prenatal diagnostic applications of fetal DNA in maternal plasma have already been reported, including its use in sex-linked disorders (2), fetal rhesus status determination (3), myotonic dystrophy (4), achondroplasia (5) and paternally-inherited microsatellite polymorphisms (6). In addition, quantitative abnormalities of fetal DNA in maternal plasma have also been reported for fetal chromosomal aneuploidies (7), pre-eclampsia (8) and preterm labour (9). Recently, it has been shown that part of the fetal DNA that is circulating in maternal plasma exists in the form of apoptotic fetal cells (10). This exciting finding has resulted in the successful detection of fetal trisomy 21 from maternal plasma (11). It is expected that further diagnostic applications will be developed over the next few years.
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S Hahn XE "Hahn" , XY Zhong, B. Zimmermann, V Kiefer, I Haari, and W Holzgreve.

Dept. OB/GYN and Dept. Of Research, University of Basel, Switerzland.

Our laboratory is a leading pioneer in the enrichment of fetal cells from maternal blood with the aim of developing a non-invasive risk free form of prenatal diagnosis. By using the then novel Magnetic Activated Cell Sorting (MACS) we were among the first to detect fetal aneuploidies. The efficacy of this methodology is currently being explored in the large scale so-called „NIFTY“ study conducted under the auspices of the NIH, in which our group is participating. We have extended the scope of these investigations by analysing single micromanipulated erythroblasts by single cell PCR. These studies have shown that fetal genetic loci such as sex and rhesus D status can be identified with great reliability non-invasively. 

We have also explored the new finding of free fetal DNA in maternal plasma. By the use of sensitive quantitative PCR we were recently able to show that the levels of this circulatory fetal DNA are elevated in pregnancies with certain aneuploidies, thereby opening the prospect of a new additional screening tool.

In our examination in to the possibility of culturing fetal progenitor cells from the blood of pregnant women, we have attempted to duplicate a recent report describing the clonal expansion of fetal cells in semi-solid culture medium. In our system, single colonies were picked and examined by a sensitive multiplex Taqman system. None of the more than 1000 colonies examined were shown to be fetal.

In our examination into fetal cell numbers and free fetal DNA quantities, we have observed that both parameters are elevated in pregnancies affected by preeclampsia. As the underlying lesion leading to preeclampsia is though to occur early in pregnancy before onset of the disease symptoms we have examined these cellular and molecular analytes in samples taken at 20 weeks of pregnancy. Our studies have shown that both fetal cell numbers and the levels of cell free fetal DNA are elevated in the circulation of those women who subsequently develop preeclampsia.

QUANTITATIVE ANALYSIS OF FETAL DNA IN MATERNAL PLASMA IN pregnancies affected by insulin-dependent dIABETES MELLITUS (iddm). 

Smid XE "Smid"  M1, Vassallo A2, Ferrari M2, Lagona F1, Castiglioni MT1, Rosa S1, Almirante G1, Cairone R1,  Maniscalco L1, Valsecchi L1, Ferrari A1, Calori G3, Cremonesi L2.

1Department of Obstetrics and Gynecology, 2Unit of Genetics and Molecular Diagnostics and 3Epidemiology Unit, University Hospital San Raffaele, Milan, Italy. 

It has already been reported an increased fetal DNA concentration in maternal plasma in placental pathological conditions associated with hypertension and preeclampsia suggesting that a raise in fetal DNA level might represent a valuable marker of placental abnormalities. Some placental alterations, such as placentomegalia, vasculopathies and trophoblastic necrosis, have also been described in pregnant women affected by insulin-dependent diabetes mellitus (IDDM). Moreover, diabetic pregnant women are at higher risk to develop hypertension or preeclampsia. These considerations prompted us to evaluate whether an increased fetal DNA concentration could be present in plasma samples of pregnant diabetic women. At this purpose, we  performed real-time quantitative PCR on the SRY gene  in 29 male-bearing non-gestational diabetic pregnancies. Forty-two plasma samples from these women were analyzed during the first (9 samples), second (19 samples) and third trimester (14 samples) of pregnancy, resulting in fetal DNA concentrations ranging from 0 to 19.8 genome-equivalents (g.e)/ml (median value 3.1, interquartile range 0-9.6), from 0 to 75.7 g.e./mL (median value 3.9, interquartile range 0.5-20.8) and from 5.2 to 88.1 g.e./mL (median value 19.65, interquartile range 9.8-39.5), respectively. 

Fetal DNA concentration in maternal plasma of diabetic pregnant women was not more elevated than that detected on a sample of 73 pregnancies with physiological outcome. In these women, fetal DNA concentration in maternal plasma ranged from 0 to 89.95 g.e./mL (median value 12.5, interquartile range 7.2-26.6), from 0 to 149.7 g.e./mL (median value 13.44, interquartile range 3.2-51.4), from 0 to 138.3 g.e./mL (median value 23.3, interquartile range 9.1-51.1) during the first, second and third trimester, respectively. Multivariate analysis showed a lowered fetal DNA concentration in diabetic pregnancies compared to physiological ones, although not reaching statistical significance (p = 0.1). 

This result was unexpected since the presence of placental alterations in diabetic pregnancies was attended to be associated with a raise in fetal DNA concentration in maternal plasma, such in the case of preeclampsia.  Nevertheless, placental alterations described in uncomplicated diabetic pregnancies differ from those observed in preeclamptic pregnancies, even if a diffuse trophoblastic necrosis is a feature common to both pathologies. 
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THOUGHTS ON THE ORIGIN OF FETAL DNA IN THE PREGNANT WOMAN

DW Bianchi XE "Bianchi" , E Leshane, R Angert, U Tantravahi, JM Cowan

New England Medical Center, Boston MA  and Women and Infants Hospital, Providence RI, USA; Tufts University School of Medicine and Brown University School of Medicine

The sheer volume and turnover of the circulating cell-free DNA in the maternal plasma suggests that it has a placental origin.  To date, there have been no direct studies to determine the actual tissue source of the fetal DNA. The fact that fetal DNA quantitatively increases during the third trimester also suggests a placental origin.  However, recent studies have demonstrated that a large number of the fetal blood cells in the maternal circulation are undergoing apoptosis. For example, our group has previously shown that in 43% of flow-sorted gamma globin-positive nucleated erythrocytes confirmed to be fetal by FISH analysis, apoptotic change (as defined by terminal UdTP nuclear end labeling (TUNEL)) was occurring. 1 With an ethidium bromide staining assay, it has also been demonstrated that apoptosis is increased in samples from pregnant women as compared to non-pregnant controls.2 In addition, women who carry chromosomally abnormal fetuses have twice the rate of apoptosis in their blood-derived cells compared to women who carry normal fetuses.  This doubling of apoptotic cells coincides with the doubling of fetal DNA sequences found in the plasma of women carrying fetuses with Down syndrome.3,4 Both the apoptosis rate and the fetal DNA concentration increase as gestation advances. Also, the TUNEL assay has been used to show that >95% of the cells in the uppermost part of the density gradient are undergoing apoptosis. 5 Thus, multiple independent lines of evidence suggest that some of the cell-free fetal DNA in the maternal plasma is derived from blood elements, although the majority is probably coming from the placenta.  

The fate of the circulating fetal DNA is unknown. One study has suggested that it can be detected in maternal urine6 although other groups have been unable to replicate this finding (unpublished observations).  Clearly, more work is needed to determine the source, metabolism, fate, and long-term biologic significance of fetal DNA in the pregnant woman. 

1Prenat Diagn 2000;20: 886-889; 2Fetal Diagn Ther 2001;16:32-37

3Clin Chem 1999;45:1747-1751; 4Prenat Diagn 2000;20:795-798

5Clin Chem 2000;46:729-731; 6Clin Chem 2000;46:11078-1084
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PRECONCEPTIONAL DIAGNOSIS
Multicolor PRINS on human sperm preparation

Pellestor XE "Pellestor"  F

CNRS UPR 1142, Montpellier, France


The assessment of aneuploidy rate in human gametes is of critical importance because nondisjunctions make a major contribution to the chromosomal abnormalities found in man. The FISH strategy using centromeric probes have been adapted to ejaculated human spermatozoa  However, FISH analysis of male gametes is hampered by both the lack of specificity of some centromeric probes and by the strong condensation of sperm nuclei.


We have adapted the PRINS labeling technique to human sperm in order to directly estimate disomy and diploidy rates for various chromosomes in human sperm. Double and triple labeling of spermatozoa can be obtained in less than 2 hours. The efficiency of the method has been improved by the use of a new sperm treatment protocol that permits the simultaneous decondensation and denaturation of sperm nuclei. The incidence of aneuploidy was then estimated for 16 autosomal chromosomes in sperm of several normal men The frequences of disomy ranged from 0.20% to 0.34%. The procedure was also used to study the meiotic segregation in the sperm of men heterozygous for various reciprocal translocations and to investigate the occurrence of interchromosomal effect in gametes from rearrangement carriers.

Since the PRINS reaction combines the high sensitivity of the PCR reaction with the cytological localization of DNA sequences, the protocol was adapted to the chromosome identification on isolated cells (oocyte, blastomere, fœtal cell), and recent improvements have allowed the in situ detection of unique DNA sequences.    


The PRINS approach provides a rapid and efficient alternative to FISH for studying the occurrence of nondisjunction in male gametes. With the development of rapid and simplified protocols producing reliable and reproductible results, the PRINS technique has the potential to become a powerful tools for cytogenetic investigations.

Screening of the First Polar Body for aneuploidy detection

Petit XE "Petit"  C. 1,2, Martel-Petit V. 2, Guillet-May F. 1, Monnier-Barbarino P. 1, Jonveaux P. 2, Gérard H. 1
1 : Centre d'AMP - Maternité Régionale A. Pinard - 10, Rue du Dr Heydenreich - B.P. 4213 - 54 042 Nancy Cedex – France

2 : Laboratoire de génétique - CHU de Nancy - Hôpitaux de brabois - Rue du Morvan - 54 511 Vandoeuvre Cedex - France

E-mail : c.petit@chu-nancy.fr
Preconceptional diagnosis (PCD) generally  refers to genetic analysis of the oocyte's first and second polar bodies (I-PB or II-PB). Analysis of II-PB is essential in the diagnosis of monogenic diseases due to possible crossing-overs between homologous chromosomes but for many countries, especially in Europe, analysis can not be considered as a real PCD since it is extruded after oocyte fertilization and leads to an embryo selection. 

However, analysis of I-PB alone for oocyte aneuploidy detection may develop in the future as part of PCD, therefore before fertilization. These aberrations result from abnormal segregation of the chromosomes during the first meiotic division and represent an important cause of failure. As the principal risk factor is maternal age, the detection of these aberrations should increase the rate of pregnancy in women over 35 years old unergoing in vitro  fertilization. The notion of life conception and of life bigining differs from one country to another and one religion to another. It may also be useful, for ethical reasons, to develop a rapid method of I-PB analysis to screen aneuploidies in oocytes before they are fertilized, so that only numerically normal oocytes can be inseminated. Moreover, systematic oocyte screening for aneuploidy requires that the method of detection be effective, fast, and inexpensive, if this type of analysis is to be available to all women at increase risk of aneuploidy in IVF. Lastly, as many chromosomes as possible must be analysed to ensure the greatest chance of a successful pregnancy. 

The fluorescence in situ hybridization (FISH) technique is usually used to examine embryonic cells or the first and second polar bodies to avoid the transfer of cytogenetically abnormal embryos. The PRINS reaction is particularly suitable for in situ labelling of centromeric sequences and has been used to detect aneuploidy in haploid cells such as spermatozoa This technique is based on the in situ annealing of specific, unlabelled DNA primers to complementary genomic sites, followed by primer elongation using a Taq DNA polymerase and labeled dUTP. Because the PRINS reaction is inexpensive and extremely fast, we have tested this technique on the first polar bodies from oocytes that failed during IVF attemps to assess the possibility of using it for preconception aneuploidy screening.

Chromosomes were labelled by in situ annealing with chromosome-specific oligonucleotide primers, followed by primer extension with labelled nucleotides using Taq DNA polymerase. 183 PRINS reactions were performed with primers for chromosomes 13, 16, 18, 21 or X on 63 I-PBs removed from oocytes that failed to become fertilized during IVF. Each I-PB underwent 3 successive double-labelling reactions and intense signals were obtained in less 40 minutes. Our data suggest that PRINS may be  a useful alternative or complement to FISH (fluorescence in situ hybridization) for detecting the main aneuploidies in oocytes before their insemination and not before the transfer on day 3 or 5.

Ref : Petit C et al. Use for preconception screening of the first polar bodies for common aneuploidies. Prenatal diagnosis 2000; 20 : 1067-1071

Frequency of allele dropout in PCR analysing single cells 

D. Tomi XE "Tomi" , K. Schooff, E. Schwinger

Institut für Humangenetik, Universität Lübeck, 23538 Lübeck, Germany


Preimplantation genetic diagnosis (PGD) followed by transfer of unaffected embryos offers high-risk couples the option to decrease the risk of genetic disease in their offspring. Testing blastomeres or polar bodies only one diploid or haploid genome is available for molecular genetic analysis. Evaluation of PCR results in single cell may lead to misdiagnosis due by DNA contamination, allele dropout (ADO), or preferential amplification of only one allele.

We describe here our preliminary data from testing single cells for cystic fibrosis and fragile X mental retardation.

For cystic fibrosis we tested single cells by primer extension preamplification (PEP) followed by amplification of the (F508 mutation region and of linked polymorphic markers by nested PCR. High allele dropout rates (36-43% of (F508 and 34-38% of the polymorphic markers) were compared with the results of single cell PCR. 

For the fragile X mental retardation we establish yet the FRAXAC1 polymorphic microsatellite marker on single cells after PEP. The allele dropout rate was more than 50%. Therefore we establish nested PCR on single cells without preamplification with only 28% ADO. 

PREIMPLANTATION DIAGNOSIS
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MOLECULAR CYTOGENETICS
Detection Of Multiple Human Chromosomes In Single Cells With Peptide Nucleic Acid (PNA) Probes

Brett XE "Brett"  Williams, Jim Coull and Krishan Taneja 

Boston Probes, 75E Wiggins Avenue, Bedford, Massachusetts 01730, USA.

We have designed and developed directly labeled PNA probes from human satellite sequence for the detection of specific chromosomes in single cells. PNAs are synthetic mimics of DNA in which the phosphodiester backbone has been replaced with 2-aminoethyl glycine linkages, but maintaining the four natural nucleobases1. PNA probes bind to the complementary DNA sequence obeying Watson-Crick base pairing, however the neutral backbone of the PNA molecule allows for the PNA/DNA binding to occur more rapidly and more tightly than DNA/DNA binding. Moreover, PNA probes can bind to DNA under low ionic strength conditions that disfavor reannealing of complimentary genomic strands. This advantage is particularly important for in situ hybridization experiments that target repetitive sequences, because both the length and the repetitive nature of the target sequences will affectively favor renaturation over hybridization with labeled probes2.  We have exploited these properties of PNA in the development of a variety of techniques for the detection of nucleic acids, including in situ hybridization, which allow for fast, simple and convenient assays. The sensitivity with a mixture of short synthetic PNA probes was comparable to large cloned probes. Here we have used chromosome specific PNA probes labeled with different fluorochromes for the simultaneous detection and enumeration of multiple chromosomes in human interphase and metaphase cells.

1. Egholm M, Buchardt O, Berg RH, Christensen L, Behrens C, Freier S, Driver DA, Berg RH, Kim SK, Norden B, Nielsen PE.1993. PNA hybridizes to complementary oligonucleotides obeying the Watson-Crick hydrogen bonding rules. Nature  365:566-568. 

2. Taneja KL, Chavez EA, Coull J, Landsdorp PM. 2001. Multicolor fluorescence in situ hybridization with peptide nucleic acid probes for the enumeration of specific chromosomes in human cells. Genes, Chromosomes & Cancer 30:57-63.

Full Karyotyping and Testing for Translocations In Single Cells 

Yury Verlinsky XE "Verlinsky" , Sergei Evsikov, Jeanine Cieslak, Anver Kuliev

Reproductive Genetic Institute, Chicago, USA 

Cytogenetic testing of single cells obtained from preimplantation embryos or the maternal circulation is currently performed by interphase FISH analysis, which is known to have limitations for the detection of some translocations and complete karyotyping. The development of the methods for visualization of chromosomes in single cells, including polar bodies, individual blastomeres or fetal cells obtained from maternal circulation will, therefore, be required to improve the accuracy of preimplantation testing and non-invasive prenatal diagnosis. 

We have recently introduced nuclear transfer techniques as a useful tool for obtaining metaphase chromosomes from single human blastomeres and polar bodies. To obtain metaphase chromosomes from the human second polar body, we injected the polar body nucleus into the cytoplasm of an enucleated oocyte, which was followed by treatment with okadaic acid to induce premature chromosome condensation. Analyzable chromosomes were obtained in the majority of cases, and the method was applied for preimplantation diagnosis of the maternally derived translocations. To visualize single blastomeres, we fused them with enucleated or intact mouse zygotes and fixed the resulting heterokaryons at the metaphase of the first cleavage division, or treated with okadaic acid to induce premature chromosome condensation. The method was up to 100% efficient for chromosomal analysis when the mature mouse oocytes were used as a source of the recipient materials.

Overall, we applied these methods for 60 couples with maternally or paternally derived translocations, achieving pre-selection and transfer of the balanced or normal embryos back to patients in almost all the clinical cycles. The method in combination with FISH analysis allowed a significant improvement in the accuracy of testing both maternally and paternally derived translocations.

PRE-CLINICAL WORK-UP OF PREIMPLANTATION GENETIC DIAGNOSIS FOR CHROMOSOMAL TRANSLOCATION CARRIERS 
Ogur Gonul XE "Ogur" , E. Van Assche, I. Liebaers
Centre for Medical Genetics, University Hospital , Dutch-speaking Free University of Brussels (VUB), Belgium

Before being able to offer preimplantation genetic diagnosis (PGD) to chromosomal translocation carriers who may suffer from infertility or recurrent miscarriages, a pre-clinical work-up is necessary.  The application of the approach by flourescence in situ hybridization (FISH) described by different authors (Munné et al. 1998, Scriven et al. 1998, Van Assche et al. 1999) so far have been limited because of the restricted number of commercial  probes. Recently specific telomeric probes labeled with different flourochromes became available and allowed us to develop different suitable probe combinations  for 12 reciprocal and 4 robertsonian translocation carriers who made a request for PGD. Here we present our pre-clinical work and experience on lymphocytes and spare embryos. After determination of the breakpoints of the chromosomes involved in different reciprocal  translocations by G-banding and FISH  probes, specific probe mixtures were prepared  by mainly chromosome specific telomeric probes in association with centromeric or locus specific probes. By choosing a combination of 3 different labeled probes lying on both sides of the translocation breakpoints for the reciprocal translocations, it was possible to determine the different modes of segregation. For the reciprocal translocations three colour FISH was used, whereas for robertsonian translocations , two colour FISH. Ratio labeling was often tried with considerable success. Probe efficiency was first  assayed on lymphocytes of patients themselves, afterwards on their partners and on a chromosomal normal- control case. The overall efficiency rate for the different translocations was between  87 % and  98 %. Probe specifity and signal characteristics were analysed on metaphases and lymphocyte nuclei respectively. Probe mixtures for 7 different translocations were tested on blastomeres from spare embryos.We conclude that ratio labeling can be efficient in mixtures, however polymorphic signals and signal characteristics should be carefully evaluated and interpreted with care with respect to DNA constitution and condensation, especially in early embryos as this could lead to misdiagnosis.
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MOLECULAR GENETICS - CLINICAL TRIALS
Avoiding Misdiagnosis in Single Cell Genetic Testing for Mendelian Disorders 

Svetlana Rechitsky XE "Rechitsky" , Anver Kuliev, Yury Verlinsky

Reproductive Genetic Institute, Chicago, USA 

The accuracy of preimplantation testing or non-invasive prenatal diagnosis of Mendelian disorders using fetal cells or DNA from maternal circulation depends on avoiding pitfalls of single cell PCR. Allele dropout and preferential amplification are the major sources for misdiagnosis in single cell DNA analysis, and has led to a number of misdiagnoses in preimplantation diagnosis of Mendelian disorders. Testing in single cells is particularly complicated for dynamic mutations, because the number of triplet repeats may be underestimated by conventional or fluorescence PCR, with as high as 30% allele dropout rate for the nucleotide repeat sequences. 

We introduced a multiplex nested PCR analysis, involving mutation analysis simultaneously with the linked markers, applied as the main approach for avoiding misdiagnosis. Following up the results of the multiplex PCR analysis of more than one thousand single cells, we showed that the risk for misdiagnosis does not exceed 3.5% with the application of two linked markers, being completely eliminated with three or more markers in multiplex PCR. We applied this technique for preimplantation diagnosis of more than two-dozen Mendelian disorders and those determined by dynamic mutations, including myotonic dystrophy and fragile-X syndrome, resulting in an accurate prediction of the fetal genotypes, confirmed by prenatal diagnosis. Among conditions for which we have recently performed testing in single cells were the cancer predisposition caused by p53 tumor-suppressor gene mutations and Fanconi anemia tested in combination with HLA matching. 

The observed overall 97% diagnostic accuracy of preimplantation diagnosis using single cells is clinically acceptable and may be applied also for non-invasive prenatal diagnosis using fetal cells or DNA from maternal circulation.

PGD DIAGNOSIS OF MONOGENNIC DISORDERS AT THE VUB - BRUSSELS

Sermon XE "Sermon"  Karen

Centre for Medical Genetics, University Hospital and Medical School of the Dutch-speaking Brussels Free University

Since 1993, PGD for monogenic disorders using PCR have been performed at the Centres for Medical Genetics and for Reproductive Medicine of our University. During this talk, I will discuss the problems and pitfalls encountered in single cell PCR, such as specificity of the PCR, contamination and allele drop-out and strategies to prevent these. Specificity of PCR has greatly been enhanced, firstly by using nested PCR, and more recently by the use of fluorescent PCR in conjunction with more efficient DNA polymerases. Contamination control is tantamount to correct diagnosis and guidelines will be proposed. Strategies to detect possible contamination such as the use of blanks and duplex PCR with polymorphic markers will be discussed. Finally, several strategies to avoid or detect allele drop out will be discussed.

Since the start of our PGD programme until the end of 2000, we have performed PGD using PCR for 20 different indications (seven autosomal dominant diseases, eight autosomal recessive diseases and five X-linked diseases). Two hundred and forty cycles in 119 different patients have led to 58 positive hCGs.

A number of these diseases (e.g. myotonic dystrophy, cystic fibrosis and fragile X syndrome), for which a larger number of cycles have been performed, will be discussed more in detail. 

A number of diseases for which the tests are in development will also be discussed.
Preimplantation Diagnosis as Part of Pre-pregnancy Genetic Screening

Anver Kuliev XE "Kuliev" , Svetlana Rechitsky, Yury Verlinsky

Reproductive Genetic Institute, Chicago, USA 

The approaches for the control of genetic and congenital disorders are currently include the avoidance of new mutations trough environmental programs, discouragement of pregnancy at advanced ages through community education and family planning, vitamin supplementation of basic food stuffs, pre-conception and prenatal genetic counseling, prenatal screening and prenatal and pre-pregnancy diagnosis. The decision to adopt any of the available prevention programs by each community is clearly different due to differences in health development, distribution of genetic disease and the local attitudes to the invasive procedures and termination of pregnancy. For example, in many countries there are no established programs for detection and prevention of genetic risks and prenatal diagnosis, because of their objection to termination of pregnancy.

One of the most recent possibilities to avoid the genetic disease before pregnancy is pre-conception and preimplantation diagnosis, which have become available in many countries all over the world. Instead of prenatal diagnosis and termination of affected pregnancies, these new approaches provide the option for couples at risk to plan their unaffected pregnancies from the outset. Even those couples experiencing psychological trauma after termination of pregnancy following prenatal diagnosis as an initial option, may opt preimplantation diagnosis in the following attempts and still have unaffected children of their own. The attitude of couples at risk to preimplantation diagnosis was shown to differ depending on the severity of condition, previous experience of having an affected pregnancy, social factors and also the ethnic origin of the couples. 

Our experience in applying preimplantation diagnosis within community based prenatal diagnosis for hemoglobin disorders in Cyprus, shows that even in this community where prenatal diagnosis was highly acceptable, some couples have to go through prenatal diagnosis and termination of pregnancy two or three times, regarding prenatal diagnosis as their only useful option. Overall, we have presently performed more than 1300 preimplantation diagnoses for Mendelian disorders, translocations and age-related aneuploidies, resulting in approximately 300 unaffected pregnancies and birth of over 200 healthy children.
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ANALYSIS OF STRUCTURAL CHROMOSOMAL ABERRATIONS BY mFISH AND mBAND TECHNIQUES.
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 2 Institute of Hematology and Blood Transfusion, Prague

U nemocnice 1, 128 08 Prague 2

e-mail kyra@vfn.cz
The quality of classical chromosomal preparations has improved tremendously during the last decade and practically reached the resolution limit of light microscopy. However, small rearrangements, specially the reciprocal translocations and insertions, could be easily missed by conventional G-banding method. The difficulties in detecting some chromosome abnormalities lie in the fact that there are changes of small regions with the same staining intensity on different chromosomes. The origin of the marker chromosomes is therefore very often undetermined and specific translocations are not revealed unless the molecular cytogenetic methods are applied.

The multicolor fluorescence in situ hybridization mFISH approach uses the fact that a number n of fluorochromes can be combinatorially mixed to yield  2n-1 different color combinations. For 22 pairs of autosomes and 2 sex chromosomes of man is sufficient to mix five fluorochromes in different ratios. They are then used for labeling of all necessary chromosome painting probes.

We use mFISH (Speicher et al.1996) with 6 different filters to capture separate images for each fluorochrome. The computer software  (isis of METASYSTEMS) employs a spectrally based classification algorithm that identifies the various spectra in the image and assigns each a pseudocolor. This approach of analysis of whole genome in one hybridization experiment is fast and precise. The DNA probes for mFISH  commercially available from METASYSTEMS are labeled by following fluorochromes: Diethylaminocoumarin (DEAC, NEN Life Science Products), Spectrum Orange (Vysis), Texas Red (Molecular Probes), Alexa 488 (Molecular Probes), Cy5 (Amersham Life Sciences) and DAPI (4,6 diamidino 2-phenylindol) counterstain is used to locate the metaphase spreads and to facilitate the identification of the chromosomes by their DAPI banding pattern. Until now we examined in our laboratory 52 patients with diagnoses of preleukemia-myelodysplastic syndrome (MDS), acute myeloid leukemia (AML) and acute lymphoblastic leukemia (ALL) by mFISH. Identification of constitutional  supernumerary marker chromosome was done in one case. 

The mFISH method reaches its limits when the exact localization of breakpoints in translocations, insertions or interstitial deletions are required. The new approach to overcome these drawbacks is multicolor banding with high sensitivity (mBAND) technique developed by Chudoba et al. (1999). This technique is based on region specific partial chromosome paints generated by microdissection which  are labeled with different fluorochromes and hybridized together in one experiment. We use mBAND technique for analyses of chromosome 5, which is specifically involved in deletions and translocations in bone marrow cells of patients with MDS and AML. We will present one interesting case of deletion 5q found in patient with MDS. The exact breakpoints of interstitial deletion were localized by mBAND and presence of 5q31 region confirmed by double-color FISH with unique sequence probes. 

1. Chudoba, I., Plesch, A., Lorch, T., Lemke, J., Claussen, U., Senger, G.: High resolution multicolor banding for refined FISH analysis of human chromosomes. Cytogenet Cell Genet 84, 1999, s. 156-160. 

2. Speicher M.R., Ballard S.G., Ward D.S.: Karyotyping human chromosomes by combinatorial multi-fluor FISH. Nature Genet. 12:368-375, 1996

This study was supported by grants GAČR 302 98 0071, 301 01 0200 and CEZ J 13 98 111100004 MŠ MT ČR.

Centromere specific multicolor FISH (cenM-FISH) - a new approach for the characterization of marker chromosomes

Thomas Liehr XE "Liehr"  1, Angela Nietzel 1, Mariano Rocchi 2, Heike Starke 1, Anita Heller 1, Uwe Claussen 1
1Institute of Human Genetics and Anthropology, D-07740 Jena, Germany

2Institute of Genetics, Bari, Italy

24-color FISH using 5 different fluorochromes has recently been described as M-FISH or SKY, and is a useful technique for the characterization of complex chromosomal aberrations. Up to now, however, only whole or partial chromosome libraries, each specific for an entire chromosome, a chromosome arm or a smaller part of it, have been used as probes in 24-color FISH approaches.

Here, we present a multicolor FISH technique which allows the simultaneous labeling of all human centromeres by different false colors using five different fluorochromes (i.e. TexasRed, SpectrumGreen, SpectrumOrange, Cy5 and DEAC) and centromeric satellite DNA as probes (centromere specific multicolor FISH). Probes were amplified and labeled by DOP-PCR. The new probe set presented here allows the simultaneous identification of all human centromeres by their individual coloring and therefore is a powerful tool in molecular cytogenetics. CenM-FISH fills a gap in multicolor karyotyping using WCP probes and distinguishes all centromeric regions apart from the evolutionary highly conserved ones on chromosomes 13 and 21. The usefulness of the cenM-FISH technique for the characterization of small supernumerary marker chromosomes (SMC) with no - or nearly no - euchromatin and restricted amounts of available sample material has demonstrated in prenatal, postnatal and tumor cytogenetic cases. 

Acknowledgments: This work was supported by the Herbert Quandt Stiftung der VARTA AG, the Madeleine Schickedanz-Kinderkrebs-Stiftung, the Wilhelm Sander-Stiftung and the EU (ICFP599A2PR01) 

Combination of optimized PRINS and Spectral MFISH protocols - cheap and fast detection of chromosomal rearrangements in prenatal diagnosis.
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Abstract

Cytogenetics analysis of complex chromosomal rearrangements as a part of prenatal care has a great clinical importance.The presence of marker or derivative chromosome during prenatal diagnostice or in newborn child means serious problem for the genetic consultant. In such cases it is almost impossible to give to the parents exact information about clinical prognosis of the fetus or child.(I) The intricacy of clinical consulting of these cases is influenced by unknown correspondence of cytogenetic findings of unknown material and phenotype. The finding of the origin of the redundant material would make possible to predict more accurately the character and development of the defects of the given individual and to estimate better, and perhaps also treat hidden organ defects. (2,3) Conventional cytogenetic examination (4) may give only limited informations about structure of similar chromosomes (their size, formy. FISH (Fluorescent in Situ Hybridization) offers nowadays very good means for clarification of the origin of these aberrant chromosomes. Existing techniques of fluorescent chromosomal labeling may be focused to certain key areas of individual chromosomes: centromere (cenFISH), telomeric area (teIFISH), locus (LSIFISH). (5) Recently developed technique of Spectral Karotyping (SKY) makes possible to distinguish all chromosomes of human karyotype based on color in a single hybridization experiment and this way reveal interchromosomal exchanges of material related to cases of complicated non balanced structural chromosomal aberrations. (6) The main disadvantage of such complex investigation is the price. The authors suggest the combination of modifide PRINS (Primed In situ Syntesis) and Spectral MFISH as a extremly rapid and cheap strategy for such detection.
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Prenatal detection of common aneuploidies and fetal sex by quantitative fluorescence polymerase chain reaction

Hořínek A.a, Šimková L.b, Kapras J.b , Vandrovcová J.b, Calda P.c

a   III rd Internal Department, 1st Faculty of Medicine, Prague

b  Institute of Biology and Medical Genetics, 1st Faculty of Medicine, Prague

c  Dept. of Obstetrics and Gynaecology, 1st Faculty of Medicine, Prague

ITRODUCTION

The existence of fetal DNA in maternal blood is a well-known phenomenon. The possibility of maternal peripheral blood use for non-invasive prenatal diagnosis is very attractive. The molecular diagnosis of chromosomal aneuploidies from amniotic fluid, chorionic villus, and fetal blood samples was the first purpose of our research. Consecutively, we focused on the  detection  of fetus-derived Y-sequences from plasma of women bearing male fetuses. 

METHODS 

DNA was extracted from fetal blood, amniotic and chorionic cells, or from plasma of pregnant women (the second trimester of gestation) using the QIAamp  Mini Kit (Qiagen).

Highly polymorphic fluorescent STR markers were used for detection of common chromosomal aneuploidies of fetal DNA. D21S11, D21S1411, D21S1412, D21S1414 were used for the evidence of trisomy 21 (Down sy.) and D18S51, D18S535 for trisomy 18 (Edwards sy.). Gonosomal  aneuploidies (Klinefelter sy.) were detected using primers for HPRT gene and homologous region of the amelogenin gene (AMXY).

 Male and female DNA in maternal plasma samples were detected by the fluorescent STR marker for amelogenin gene (AMXY).

Electrophoretic analysis was performed on a 310 ABI PRISM DNA sequencer (Applied Biosystems, USA).

RESULTS 

Eighteen fetal samples were tested for major chromosomal abnormalities. Trisomy of chromosome 21 were proved in fourteen cases, trisomy of chromosome 18 in two cases and aneuploidy of X-chromosome (Klinefelter sy.) in one case. Chromosomal polyploidy was detected in one case.  

Among twenty-five women bearing male fetuses, Y-positive signals were detected in twenty-two plasma samples. None of the three  women bearing female fetuses had Y-positive result. 

Our non-invasive molecular diagnosis results were confirmed by the cytogenetical ones.


SUMMARY

Our results show convenience of QF-PCR in molecular detection of common chromosomal aneuploidies. It was confirmed that the quantity of fetal DNA in maternal plasma is sufficient for non-invasive prenatal diagnosis.

AKNOWLEDGMENTS

This project was supported by The Grant Agency of Charles University (GAUK) 79/1999/C. 

REFERENCES

Pertl, B., Kopp, S., Kroisel, P.M., Häusler, M., Sherlock, J., Winter, R., Adinolfi, M. /1997/: Quantitative fluorescence polymerase chain reaction for the rapid prenatal detection of common aneuploidies and fetal sex. Am J Obset Gynecol, Vol. 177, No. 4: 899-906

Pertl, B., Sekizava, A., Samura, O., Orescovic, I., Rahaim, P.T., Bianchi, D.W. /2000/: Detection of male and female fetal DNA in maternal plasma by multiplex fluorescent polymerase chain reaction amplification of short tandem repeats. Hum Genet 106: 45-49

Samura, O., Pertl, B., Sohda, S., Johnson, K.L., Sekizawa, A., Falco, V.M., Elmes, R.S., Bianchi, D.W. /2000/: Female fetal cells in maternal blood. Hum Genet 107: 28-32

















Quantitative fluorescent PCR (QFPCR) in the examination of microquantity of fetal cells

M. Macek Sr. XE "Macek Sr." 1, A. Krebsová1, I. Horká1, M. Matějčková1, M. Broučková1, J. Diblík1, I. Hromadníková3, D. Chudoba1, D. Novotná1, M. Havlovicová1, E. Kulovaný2
1Institute of Biology & Medical Genetics, 2Clinic of Obstetrics & Gynecology, 32nd Pediatric Clinic, University Hospital Motol and Charles University, 2nd Medical School, Prague, Czech Republic

Objective:

The aim of this study is critical review of QFPCR implementation in the examination of microquantity of fetal cells for prenatal diagnosis, for PGD and for examination of fetal cells circulating in maternal blood. 

Methods:

Multiplex QFPCR analysis of STR markers D13S631, D13S258, D18S51, D18S535, MBPA, MBPB, D21S11, D21S1414, D21S167, D21S1411, D21S1432, D21S1446, XHPRT, X22, AMXY has been performed on ABI PRISM 310 (Applied Biosystems). DNA lysates of amniotic fluid cells without cultivation (0,1 - 1,0 ml) persisting in culture medium and/or of amniocyte cultures, cells from chorion/placental biopsy (uncultivated and/or cultivated), mola hydatidosa, oocytes, blastomeres, fetal cells in fetal hydrothorax, fetal ascites and fetal cells circulating in maternal blood and cell slide smears were analyzed.

Results:

QFPCR assured 100% reliability of sexing, of triallelic types of aneuploidies of chromosomes 13, 18, 21 from 0,1-1,0 ml of amniotic fluid, of non-viable amniotic fluid cells, persisting in culture medium, from microfragments of chorionic villi and placenta, from fetal tissues, even not suitable for cell cultivation as well as from cell slide smears. Repeated electrophoretogram analysis enabled prenatal diagnosis of partial trisomy 18 in fetus with corresponding congenital anomalies of a fetus with normal G-banded karyotypes. QFPCR provided determination of 13, 18, 21, X, Y chromosome constitution for the rapid ascertainment of malignization risk in mola hydatidosa. In diallelic forms of aneuploidies variation limits of peak height and area size must be critically respected to discriminate between the variability due to the preferential amplification of STR alleles and technical reasons involved. Comparison with QFPCR analysis of maternal and paternal DNA is necessary for critical interpretation of fetal cell analysis, as well as for determination of parental and meiotic origin of aneuploidy. 

QFPCR detects also male sex in partially purified fetal cells, circulating in maternal blood, in pregnancies with normal or by aneuploidy affected fetuses as follows from our first experiences. The detection of amelogenin Y in pregnancy with delivered girl might indicate, that it was due to the preferential transplacental trafficking of fetal cells from expiring male sib in the process of its resorbtion. Our first results from QFPCR application in preclinical PGD confirm possibility of reliable diagnosis of deltaF508 CFTR mutation and triallelic trisomy 21 detection in oocytes, blastomeres or embryos, unsuitable for embryo transfer.

Conclusion:

QFPCR provides rapid, reliable method for aneuplouidy and mutation detection from microquantity of fetal cells. Further improvement of technology and diagnostic criteria of STR variability amplification are necessary to discriminate between detection of total or partial trisomies, natural genetic variability without phenotypic effect inherited or de novo from laboratory artifacts.

Supported by grant IGA MZ CR # 6411-3, 5068, ICA2-CT-2000-10012
METAFER – AUTOMATED SCANNING SYSTEM FOR RARE CELL DETECTION AND HIGH THROUGHPUT INTERPHASE FISH ANALYSIS

Author: Andreas Plesch XE "Plesch" 
MetaSystems GmbH, Robert-Bosch-Str. 6, D-68804 Altlussheim

The detection and characterization of rare cells require automated high throughput scanning system. Metafer is a slide scanning device that has been optimized for fluorescent cell detection and analysis. The cells of interest are automatically found, captured, and displayed in an image gallery for subsequent on-screen review. Automatic relocation provides fast review of cells under the microscope.

In its RCDetect operating mode for rare cell scanning Metafer detects antibody-labeled cells. Various criteria are used to reject false positive cells. Simultaneous or sequential multiple antibody labels can be detected. The automatic relocation of cells found in a first scan allows for correlation with subsequently performed assays like FISH to reject virtually all false positive events. A complete slide is scanned in about 8 minutes, which corresponds to a throughput of approx. 250,000 cells per minute.

The MetaCyte operating mode is particularly useful for interphase FISH analysis. During the scan suitable nuclei are automatically detected. Images are then captured from different focal planes and combined to yield an extended focus image. FISH signals are automatically identified, counted, and their positions are recorded. The system provides spot count and detects co-localisations of differently labeled probes. As various morphometric and intensity features can be measured during the scan, FISH results can be easily correlated with shape information of the cells. Gating for subpopulations by selecting histogram classes is supported. Due to its high speed of up to 100 cells per minute MetaCyte is particularly suited for extending the detection limits of rare events.

Familial report of unbalanced X;22 translocation. 

E. Benušienė XE "Benušienė" , A. Utkus, E. Butkevičienė, V. Kučinskas, O. Bartsch*

Human Genetics Centre, Vilnius University, Vilnius, Lithuania

Institute of Clinical Genetics, Technical University of Dresden, Dresden, Germany*

A third time pregnant women with balanced reciprocal translocation applied for prenatal diagnosis. She was at 17 weeks of gestation. The first pregnancy resulted in a stillbirth at 28 weeks. Women’s karyotype was 46,X,t(X;22)(p22.1; p11.1). 

Daughter from the second pregnancy was born at 39 weeks of gestation.

Birth weight was 2400 g, length was 54 cm, and occipitofrontal head circumference (OFC) was 35 cm. From 3 months of age she had seizures. Her’s development was delayed. She started to sit at 9 months and walked independently at 5 years of age. Clinical examination at 5 years of age showed: length 110cm (50th centile), weight 17kg (25th centile), OFC 47cm (3rd centile). She is not speaking. Dysmorphic features: a broad nose spine, high palate, clinodactyly of fifth fingers, sacral dimple, hypoplastic female external genitalia. Muscle tone was increased and gait was unstable and ataxic. Echocardiography showed a mitral valve prolapse. CT of brain showed agenesis of corpus callosum.

Girl’s karyotype according to G-banding is 46,XX,22p+(Xp22.1→pter) or in the other way: partial X trisomy (Xp22.1→pter). 

Prenatal diagnosis using FISH karyotyping was performed. The karyotype of fetus was 46,X der(X)t(X;22). According to literature unbalanced Xp-deletion (PAR1X monosomy - pseudoautosomal region including SHOX gene) may cause short stature and Madelung deformity. Despite diagnosed unbalanced karyotype of the fetus, the family decided to save the pregnancy.

Outcome of pregnancy: the girl was born at 40 weeks of gestation. Birth weight was 3870 g, length 56 cm, OCF diameter was 36 cm. Nothing abnormal was noted at birth. Clinical examination at 3 months of age showed:   length 62,5 cm (95th centile), weight 7.3 kg  (97th centile), OCF 41 cm (75th centile). Apart from a relatively shorter arms and legs  (she was paratrophic), nothing abnormal was noted at clinical examination. She has no Madelung deformity.

Prenatal diagnosis was confirmed using FISH karyotyping after delivery.
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Experience with early ultrasound screening and detection of severe fetal anomalies
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Not submitted before May 3, 2001
Increased fetal nuchal translucency: a useful marker for congenital heart disease.

Jon Hyett XE "Hyett" 1, Kypros Nicolaides2.

1 University College Hospital and 2 Kings College Hospital, London.

Increased fetal nuchal translucency has been shown to be an effective means of screening for chromosomal abnormalities at 11-14 weeks of pregnancy.1 Whilst the precise pathophysiology underlying this sonographic feature is poorly understood, a series of studies have demonstrated a high prevalence of cardiac defects in both chromosomally normal, and abnormal fetuses with increased nuchal translucency.2-5

Nuchal translucency was measured in a series of 29,154 consecutive singleton pregnancies to screen for chromosomal abnormality. The prevalence of major cardiac defects was analysed retrospectively in this population by collating data available from fetal echocardiography, postmortem examination and from subsequent investigation of infants born with congenital heart disease.6

Major defects of the heart and great arteries were identified in 50 pregnancies, a prevalence of 1.7 per 1,000. The prevalence of cardiac defects increased with nuchal translucency thickness from 0.8 per 1,000 for those with translucency below the 95th centile to 63.5 per 1,000 for translucency above the 99th centile. In 28 (56%) cases, nuchal translucency thickness was above the 95th centile. This sonographic marker was associated with a wide range of cardiac anomalies, but appeared to be more sensitive for left heart abnormalities.

Increased nuchal translucency at 10-14 weeks of gestation is associated with a high proportion of pregnancies with major defects of the heart and great arteries. It therefore identifies a small group of pregnancies at high risk of major cardiac defects that would benefit from specialist fetal echocardiography at a tertiary referral centre.
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THE BIOCHEMISTRY OF FIRST TRIMESTER SERUM SCREENING: THE ROLE OF PAPP-A AND ProMB COMPLEXES

Christiansen XE "Christiansen"  Michael

Dept. of Clinical Biochemistry, Statens Serum Institut, Copenhagen, Denmark

Pregnancy associated plasma protein-A (PAPP-A) is a large glycoprotein that is of major importance as a first trimester maternal serum marker for chromosomal abnormalities. It is present in pregnancy serum mainly as double dimeric complexes with the proform of eosinophil major basic protein (ProMBP).  Besides the PAPP-A/ProMBP-complex, small amounts of partly free PAPP-A (without ProMBP) and large amounts of ProMBP complexed with angiotensinogen (and to some extent complement C3dg) exist in maternal serum. Both ProMBP,  PAPP-A and angiotensinogen are synthesised in the placenta, whereas the complexing with C3dg. From an analytical point of view it is very important to know the specificity of your assay for PAPP-A. Polyclonal antibodies raised against PAPP-A/ProMBP cross-react with ProMBP and may co-determine all ProMBP-complexes and not just PAPP-A/ProMBP. This could explain the poor performance of polyclonal immunoassays for PAPP-A. The total concentration of ProMBP complexes in maternal  is a marker for fetal Down syndrome, but much less so in first trimester as in second trimester. The recent finding that PAPP-A functions as the IGF-BP4 protease with ProMBP as its natural inhibitor places PAPP-A as a tentative actor in many physiological scenarios. From the point of view of first trimester serum screening it will be important to establish the potential marker-status of the new complexes emerging from the study of PAPP-A.
ISOLATION OF PAPP-A FROM HUMAN RETROPLACENTAL SERUM.

V.V.Chestkov XE "Chestkov" , A.V.Martynov, O.S.Ryzhakova.

Reserch  Centre for  Medical  Genetics RAMS, Moscow, Russia.


Pregnancy associated plasma protein A (PAPP-A) is likely most prominent serum marker for Down syndrome screening at first trimester of pregnancy. Purification of PAPP-A is initial step in development of diagnostic tests for detection of PAPP-A in maternal serum. Modified  procedure of PAPP-A purification on heparin-sepharose has been used for PAPP-A isolation from human retroplacental serum. Subsequent chromatography of serum on lysine-sepharose, heparin-sepharose and DEAE-toyopearl resulted to isolation of PAPP-A at purity about 80% with a recovery of 30-40%. Since immunological tests were not available while purification procedure was developed, identification of PAPP-A in partially purified serum fractions was carried out by electrophoresis of proteins reduced and non-reduced by  (-mercaptoethanol. Presence of protein band in non-reduced samples with a Mr about 400 kDa and its reduction in reduced samples with appearence of a band with a Mr about 200 kDa was considered as a band of PAPP-A. Purified PAPP-A was used for rabbit immunisation and antisera against purified protein were collected. Purified protein and obtained antisera against it were analysed in ELISA test on PAPP-A manufactured by Diagnostics System Laboratories, Inc. The data confirmed purification of PAPP-A from retroplacental serum. Antisera against purified protein may be used for immunological detection of PAPP-A in further experiments. 

Comparison of five commercial PAPP-A assays

H.-J. Schaeffer XE "Schaeffer" 1, U. Sancken2, B. Eiben3, C. Opper4, A. Jung5


1 Clinics of Obstetrics and Gynaecology of the University of Cologne/Germany


2 Institute of Human Genetics of the University of Göttingen/Germany


3 Institute of Clinical Genetics Nordrhein, Oberhausen/Germany


4 DRG Instruments GmbH, Marburg/Germany


5 Laboratory and Practice of Human Genetics Dres. Jung and Maiwald, Cologne/Germany

PAPP-A is one of the most important parameters in biochemical screening in the first trimester of pregnancy, due to its high prediction rate for a possible Down's syndrome of the fetus by the investigation of the maternal blood (1).  The aim of this multicenter study was to provide a good tool for biochemical screening in the hands of the daily practioners.  It is well known that a lot of insufficient tools are applied even in the delicate field of the determination of risks for aneuploidies.  This study should be a positive contribution to avoid such misuses.

We have investigated a collection of 425 samples taken from pregnant women from week 8 to week 14 of gestation (day 56 to 97 after CRL).  In all the samples, the PAPP-A levels were determined by the five assays commercially available in Germany: one RIA assay - the Amerlex-assay, two fluorescence assays, purchased from CIS resp. BRAHMS in Germany and the other by WALLAC, and two ELISAs, manufactured by DSL resp. DRG.  The values were determined in five laboratories in Germany, in the Department of Human Genetics of the University in Göttingen, in the Institute of Clinical Genetics Nordrhein in Oberhausen, in the laboratory of Dr. Jung in Cologne, in the firm DRG in Marburg, and in our Clinics of Obstetrics and Gynaecology of the University of Cologne.  For statistical analysis we used the STATISTICA software from StatSoft Inc.

As seen in Table 1, there are many differences in the characteristics of the assays.  It is a pity that the units could not be standardized until now.  So you find:  mg/l, these are equivalent to µg/ml, and mIU/l.  There is no correlation over all concentration areas.  This complicates the comparability of the results.  The range of the standards also differs distinctively.  It must be mentioned that the range of the measured values shows a very good linearity wide over the limit of the highest standard in the WALLAC-assay: up to 8,000 mIU/l is of no problem.  Only values above 10,000 mIU/l need a dilution in this assay.  The number of steps in the procedure of the assays are quite different: the most comfortable is the KRYPTOR-assay, because it works quite automatically, even when a dilution is needed.  Most the steps have to be done in the DSL ELISA.  But you can also determine the ELISAs by an automatic device.  The most sensitive assay is the KRYPTOR-assay, with a detection limit of          4 mIU/l.  By far it is also the quickest assay.  The DRG-assay is the quickest of the open systems.  The intra- and interassay variance may be of interest, and also the sensitivity of interfering influences, e.g. the nature of the matrix.  So the assays of the fluorescence type are very sensitive against EDTA, heparin and citrate that will form complexes with the Europium reagents.  However, heparin plasmas may also be investigated by the KRYPTOR assay, but only when other medians are applied.

326 samples were compared in all five assays by omitting the unreliable values - values below 10 mIU/l and above 8,000 mIU/l.  After the additional omission of the outliers - samples with an unsuitable matrix and other reasons - there remained 269 results, as you can see in Figure 2 for comparison.  Also the pattern of the frequencies of the individual values is different in each assay.  The outliers were determined by a residual outlier analysis.  These results are summarized in Table 3, showing the natural logarithms of the correlation values with and without the outliers.  As expected, the RIA and both the fluorescence assays showed very similar results, but both the ELISAs, however, did not differ so much as we had expected.  Only outside the usual ranges (below the lowest standard and above the highest standard) the ELISAs produced values varying much more from the ideal line than the other three assays.  The unsuitable matrix in some samples could be detected by spiking the samples with a medium standard.  The values remained low and did not reach the calculated level.

The financial support of the firms mentioned above is gratefully acknowledged.
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Table 1:   Characteristics of the PAPP-A-Assays
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MTP = microtiter plate;  st = standards;  s = samples;  ab = antibody;   RT = room temperature;   TMB = Tetramethylbenzidine;  Eu = Europium;              * = distributed in Germany by Demeditec, Kiel
Table 3:   Natural Logarithms of Correlation Indices
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Feasibility of Aneuploidy Testing in Fetal DNA from Maternal Circulation Within Framework of Prenatal Maternal Serum Screening

Gennady Tsukerman XE "Tsukerman" , Svetlana Rechitsky, Yury Verlinsky

Institute of Hereditary Diseases, Minsk, Republic of Belorus 

Reproductive Genetic Institute, Chicago, USA 
Maternal serum screening for detection of pregnancies at the increased risk for Down syndrome is currently offered to all pregnant women as part of prenatal care in most industrialized countries. This programs resulted in a significant reduction of the birth prevalence of Down syndrome and are of particular relevance in communities with low prevalence of mothers 35 and older, such as in Belorus (6.7%), where the effectiveness of the program have been evaluated using the national demographic data routinely available for 20 years. By combining a first trimester maternal serum screening with ultrasound translucency test, we applied this comprehensive program to the whole population of Minsk and demonstrated a more than 60% reduction of Down syndrome prevalence at the community level. 

Because of up to 5% of a false positive rate of the above community based risk detection, leading to the invasive prenatal diagnoses, we have collected maternal serum samples from the cases with confirmed prenatal diagnosis of aneuploidies, to investigate feasibility of a simultaneous specific aneuploidy diagnosis using fetal DNA from the maternal circulation. The multiplex PCR system is being developed to test the fetal DNA extracted from these samples for the presence of the chromosomal abnormalities detected in prenatal diagnosis.

Sequential first and second trimester screening tests: correlation of the markers' levels in normal pregnancies

R. Maymon XE "Maymon" 1*, M. Bergman2, S. Segal2, E. Dreazen1, Z. Weinraub1 and A. Herman1
1Department of Obstetrics and Gynecology, Assaf Harofe Medical Center, Zerifin 70300 (affiliated with Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv), Israel.

2Department of Obstetrics and Gynecology, Barzilai Medical Center, Ashkelon (affiliated with Ben Gurion University, Be'er-Sheeba), Israel.

Objective: To prospectively assessed normal pregnant women who underwent a Down syndrome (DS) sequential screening Those women were closely followed throughout their gestation up to the early neonatal period.

Methods: The study protocol included first trimester combined nuchal translucency [NT], free (-human chorionic gonadotropin [F(hCG] and pregnancy-associated plasma protein-A [PAPP-A]), testing.The second trimester triple (TT) serum screening includes: alpha feto protein (AFP), intact hCG and unconjugated estriol (uE3).

Results: All fetal aneuploidies, as well as miscarriages, anatomical anomalies and those with incomplete follow-up were excluded. Thus the serum samples from 311 normal singleton pregnancies were assessed. The FßhCG and intact hCG as well as PAPP-A and uE3 correlated significantly (Pearson's correlation; R=0.518, P=<0.001; R=0.185, P=0.006, respectively). Similar false positive results (5%) were obtained in both tests. Multiplication of first and second trimester likelihood ratios resulted in the lower 3.2% false positive rate. 

Conclusion: Given the correlation coefficient between PAPP-A and uE3 in the unaffected pregnancies and the different window of effectiveness for screening between PAPP-A and NT, we consider integrating NT with TT a promising approach which warrants further evaluation.

Anxiety of mothers participating in maternal second trimester serum screening for Downś syndrome

Simandlová XE "Simandlová"  M., Havlovicová M. , Seemanová E.

Institute of Biology and Medical Genetics, University Hospital Motol, V úvalu 84, Praha 5 ,150 18, Czech republic

Objective: To test the anxiety during second trimester serum screening for Downś syndrome, we compared 205 mothers with false positive result of second trimester screening with 148 mothers , who underwent invasive prenatal diagnosis because of  age .

Methods: We interviewed all mothers 3-8 years after birth of their healthy baby and ask them about their anxiety during the time of waiting  on the result of karyotype obtained from  amniotic cells. We assessed 6 anxiety features 

( sleep disturbance , irritability, fatigue, difficulty concentrating, eating problems, excessive weeping) , number of  features we  counted as  0-6. 

Results: Median of anxiety features in the  group of mothers with false positive results was 5, median in second group was 3. The result is statistically significant ( p value  0,0005). 

Conclusions: There is  significant difference in a number of anxiety features between the group of mother with positive second trimester screening test for Downś syndrome and the group of mother with invasive prenatal diagnosis perfomed because motherś age .

A common mutation in the methylenetetrahydrofolate reductase gene is not a risk factor for Down syndrome in a population-based study. 

M.B. Petersen XE "Petersen"  (1), M. Grigoriadou (1), M. Mikkelsen (2). 

1) Dept Genet, Inst. Child Health, Athens, Greece; 

2) Dept Med Genet, JF Kennedy Inst, Glostrup. Denmark.

Trisomy 21 is the most common chromosome abnormality in liveborns and is usually the result of nondisjunction of chromosome 21 in meiosis in either oogenesis or spermatogenesis. Advanced maternal age is the only well documented risk factor for maternal meiotic nondisjunction, but there is still a surprising lack of understanding of the cellular and molecular mechanisms underlying meiotic nondisjunction. It would be of big medical importance to identify younger mothers at increased risk for Down syndrome (DS). A recent study demonstrated increased plasma homocysteine concentration in the mothers of children with DS, partly explained by a higher frequency of the 677C>T mutation in the methylenetetrahydrofolate reductase (MTHFR) gene than in control mothers (Am J. Clin. Nutr 1999;70:495-501). The risk of having a child with DS was 2.6-fold higher in mothers with the 677C>T substitution in one or both alleles than in mothers without the substitution. The study was based on a small number of mothers (n=57), was not population-based, and the parental origin of the extra chromosome was not determined. We therefore analysed the MTHFR 677C>T mutation in a population-based study of DS in Denmark, where the origin of nondisjunction was determined by DNA microsatellite analysis. The material consisted of 177 mothers of children with DS (non-mosaic free trisomy 21) with origin of nondisjunction in maternal meiosis I or II. The frequency of the mutant allele (677T), which in the homozygous state is associated with mild hyperhomocysteinemia, in the DS mothers was 27.7%, not significantly different from the frequency in the fathers (29.8%) and not significantly different from the frequency in Danish controls (29.0%, n=1,084). Furthermore, there was no difference in the frequency of the 677T allele between mothers with meiosis 1 errors (27.5%, n-122) and mothers with meiosis II errors (28.2%, n=55). We conclude that the common MTHFR 677C>T mutation is not likely to be a maternal risk factor for DS and that the previously published preliminary findings were probably due to the small sample size.

Concurrent, sequential, non-disclosure and contingent screening strategies 

Howard Cuckle XE "Cuckle"  

(Reproductive Epidemiology, Leeds LS2 9NZ, UK)

Statistical modelling can be used to predict the performance of screening with a single modality or for strategies combining 2-3 different modalities.  

The predicted detection rate for a 5% (or 1%) false-positive rate with a single modality is 77% (51%) for four serum markers at 9-11 weeks, 73% (59%) for ultrasound NT at 11-13 weeks, and 72% (56%) for four serum markers at 14-20 weeks.  With concurrent combination of serum and NT at 11-13 weeks the detection rate is 87-92% (74-81%) depending on gestation.  

With sequential combination of NT at 13 weeks and serum markers at 14 weeks it is 89% (78%) provided the NT result is not acted upon whilst awaiting the serum result.  Such ‘non-disclosure’ sequential combination has now been extended to three modalities.  For serum PAPP-A at 10-12 weeks, NT at 11-13 and four serum markers at 14 weeks the detection rate is 91-93% (80-85%). However, there are various practical and clinical reasons for adopting sequential combinations with intermediate disclosure.  As a consequence of disclosure detection will increase slightly but at the price of a large increase in the false-positive rate.  A compromise strategy is to restrict a subsequent modality to those with borderline results on an earlier modality (‘contingent’ combination).

Many centres provide ultrasound anomaly scanning at 18-20 weeks and increasingly anomalies or ‘soft’ markers are being used in Down’s syndrome screening.  As a single modality performance is poor since the Down’s syndrome detection rate is low.  And when used sequentially or contingently it substantially increases the false-positive rate with little gain in detection. 

There is ongoing research to developed additional serum markers and this may alter the relative performance of the different strategies. 
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SAMPLING OF CLINICAL GENETIC DATA BY SPECIAL QUESTIONNAIRE FOR EVALUATION OF EXOGENOUS FACTORS IN PATIENTS WITH ANEUPLOIDY REGARDING TO THE CHERNOBYL ACCIDENT

Pelz XE "Pelz"  Jörg

CLINICAL GENETIC AND CYTOGENETIC ANALYSIS OF PATIENTS WITH ANEUPLOIDIES LINKED TO THE CHERNOBYL ACCIDENT IN RUSSIA

Kutsev XE "Kutsev"  Sergei

CLINICAL GENETIC AND CYTOGENETIC ANALYSIS OF PATIENTS WITH ANEUPLOIDIES LINKED TO THE CHERNOBYL ACCIDENT IN UKRAINE

Zerova XE "Zerova"  Tatiana

Cytogenetic and molecular-cytogenetic analysis of chromosomal aberrations and chromosomal variants in children inhabiting regions of Russia polluted after Chernobyl accident 
Vorsanova XE "Vorsanova"  SG*/**, Beresheva AK*, Demidova IA*/**, Kolotii AD*, Iourov IY**, Baleva LS*, Sokha LG*, Nikolaeva EA*, Yurov YB**/*

*Institute of Pediatrics and Children Surgery MH, Moscow, Russia;

** National Center of Mental Health, RAMS, Moscow, Russia
Cytogenetic and molecular-cytogenetic studies of chromosomal aberrations and chromosomal variants were performed in 130 children with congenital malformations and mental retardation. All of them inhabit in different regions of Russia (Briansk, Tula and Kaluga districts), polluted after Chernobyl accident by 137Cs (5.2 to 37.9 Ci/km2). 44 children (1st group) were burn before and 57 children (2nd group) - after Chernobyl accident. 29 children (3rd group) from non-polluted areas of the same regions (0.05-1.41 Ci/km2) were also studied. Specific chromosomal aberrations (regular and mosaic forms of aneuploidies, involving autosomes and gonosomes, chromosomal deletions and translocations) were detected in 4.5%, 12.3% and 3.4% of patients in the 1st, 2nd and 3rd groups, respectively. Statistically significant (p<0.05) number of patients with enlargements of heterochromatic regions in chromosomes 1, 9, 15 and Y (so-called chromosomal variants) were demonstrated in children from the 1st group in comparison with the 2nd and 3rd groups, burned before Chernobyl accident and with prolonged duration of stay in the contaminated territories. In addition, FISH studies using classical satellite, alphoid and ribosomal DNA as probes indicated that variants of chromosome 15 positively correlated with more copy number of classical satellite DNA and ribosomal genes. Our results allow proposing that high number of non-specific chromosomal variants in the 1st group of children, burned before accident and inhabiting in polluted areas for a longer period than children from the 2nd group, could have some selective significance.
PRESENT STATE AND POSSIBILITIES FOR THE FURTHER DEVELOPMENT OF PREFERTILIZATION AND PREIMPLANTATION PRENATAL GENETIC DIAGNOSIS

Schwinger XE "Schwinger"  Eberhard
Pre-implantation genetic diagnosis (PGD) enables us to detect certain genetic disorders in embryos in vitro before they are transferred into the uterus. This technique offers a chance for couples who have a high risk of transmitting a severe genetic disorder to their offspring. Doing PGD the number of induced abortions can be reduced. 
World-wide about 30 centres are working with PGD. This number is increasing. A broad variety of genetic diseases can be diagnosed. In principal each gene defect which can be demonstrated in genomic DNA can be diagnosed after establishing the specific PCR in single cells as well. The same is true for chromosomal translocations. Breakpoint specific probes have to be defined in each case. If this special investigation is established, chromosomal diagnosis may be possible using only one or two embryonic cells. However, this procedure is time consuming and expensive. 
A new indication of growing importance for PGD is the molecular cytogenetic chromosomal analysis in the course of "routine" IVF. The implantation rate after IVF is low. However, this does not seem to be due to the IVF procedure but seems to represent the normal biological situation. The aneuploidy rate in fertilized oozytes is very high. Monosomies and most trisomies cause none-implantation. 
Efforts are made to improve the success rate after IVF by screening human embryos for chromosomal abnormalities. It is assumed that the implantation rate and the rate of ongoing pregnancies may be doubled after selecting embryos with a normal chromosome complement especially in older women. 
Chromosome analysis is done in two different technical ways:

1. Using comparative genome hybridization (CGH) it is possible to demonstrate which embryos lack the correct number of chromosomes and are less likely to develop into a healthy pregnancy.

2. Using multicolour fluorescence in situ hybridization an increasing number of chromosomes can be tested in one cell. It is to be assumed that the whole chromosome set of one cell can be evaluated routinely in the near future. 
In Germany PGD is not allowed due to the "Embryo Protection Law" (Embryonenschutzgesetz). According to the regulations of this law an embryo starts to exist if the two pronuclei are fused. That - on the other hand - means that it is possible to investigate the first polar body. 
Disadvantages using polar bodies for PGD are:

· only the genome and the chromosomes of the mother can be judged upon and

· after crossing-over during meiosis (I) misdiagnosis after allele dropout in those cases may occure. 
Therefore in the first half of 2001 we are working on the detection of the delta F508-mutation and linked polymorphic markers on single cells, hereby comparing results without and after primer extension preamplificaton (PEP). Furthermore we are working on the improvement of molecular cytogenetic detection of robertsonian translocations 13/21 using fluorescent in situ hybridization (FISH) on single cells. We intend to start pre-fertilization diagnosis in those two conditions in the second half of 2001. In 2002 pre-fertilization diagnosis of the most frequent aneuploidies of chromosome 13, 18 and 21 based on FISH in polar bodies shall be performed.



THE COLLECTION OF DNA PROBES FOR PRENATAL AND PREIMPLANTATION DIAGNOSIS BY FISH

Yurov XE "Yurov"  Yu.B.(1,2), Soloviev LV.(1), Vorsanova S.G.(2,1), Alexandrov LA.(1), Demidova LA.(2,1), Sharonin V.O.(1,2).

(1) National Research Center of Mental Health, RAMS, Moscow, Russia, (2) Institute of Pediatrics and Children Surgery MH, Moscow, Russia; E-mail: yurov@rcmh.msk.ru

Representative collection of DNA probes has high diagnostic potentials and could be used in clinical-cytogenetic studies. Availability of such types of clones could help introduce FISH technology to cytogenetic laboratory, and, therefore, increase the efficiency of preimplantation, post​and prenatal and diagnosis. We have identified a large set of original cloned DNA sequences, which could be used as DNA probes in molecular-cytogenetic studies. Alphoid plasmid and cosmid clones, containing repetitive elements, hybridized to pericentromeric regions of most chromosomes esere identified and tested in clinical-cytogenetic investigations (Vorsanova et al., 1986, 1991, 1997; Soloviev et al., 1995). DNA probes are using for efficient diagnosis of common human aneuploidies, involving chromosomes 21, 13, 18, X, in different cells (lymphocytes, fibroblasts, spermatozoa, fetal cells etc.). In collaboration with Dr. Ioannou (Cyprus Institute of Genetics and Neurology, Nicosia) we have analyses large-insertion PAC library, containing more that 110000 genomic clones and detected more than 1600 centromeric and 600 telomeric PAC clones. Selected 300 centromeric and 300 telomeric clones selectively marking centromeric and telomeric regions in human chromosomes esere initially analyzed by FISH allowing identification of PAC clones,. Large insertion clones from total genomic human PAC library esere identified for most part of telomeric regions. Collection of clones of centromeric and telomeric origin may be useful both as markers for cytogenetic studies as well as tool for detailed analysis of numerical and structural chromosomal aberrations in pre-, post- and preimplantation diagnosis, including the analysis of fetal cells. This work supported in part by grants COPERNICUS-1994 and COPERNICUS-2000 (European Commission).

PRESENT STATE AND PERSPECTIVES OF CENTROMERE SPECIFIC MULTICOLOR FISH (cenM-FISH) –A NEW APPROACH FOR THE PGD AND PRENATAL DIAGNOSIS

Liehr XE "Liehr"  Thomas
See abstract on page 72
PRESENT STATE AND FURTHER PERSPECTIVES OF MULTICOLOR PRINS FOR PGD AND PRENATAL DIAGNOSIS
Pellestor XE "Pellestor"  Franck
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ANEUPLOIDY AND MORPHOLOGICAL CHANGES IN SPERM CELLS

Diblík XE "Diblík"  Jan

Laboratory of assisted reproduction and reproductive genetics, Institute of Biology and Medical Genetics, Charles University, 2nd School of Medicine, Prague, Czech rep. 

Introduction: The aim of our work is the determination of criteria for the optimal selection of sperm for IVF using ICSI, that eliminates all possible mechanisms, that could lead to the selection of genetically optimal sperms during natural fertilization. The possibility of injecting a sperm carrying a genetic defect (especially a chromosomal aneuploidy) has to be minimized. One of the criteria used for sperm selection is the morphology. Using the computer analysis of microscope image it is possible to make the morphology evaluation of both stained preparations and living spermatozoa more accurate and objective. The first phase of our work concentrates on establishing the norms of sperm aneuploidy frequency for the studied chromosomes most frequently occurring in fetal aneuploidy. The next phase concentrate on the selection of patients with a higher sperm aneuploidy frequency and thus with a higher risk of aneuploidy in the embryos conceived by IVF. We plan to study the correlation between the aneuploidy frequency and the parameters ascertained by computer sperm morphology and motility analysis to select the patients for FISH on the basis of morphology and motility examination. The final aim is to improve genetic counseling in pairs with reproductive disorders and the indication of PGD and prenatal diagnosis in such pairs.

Methods: computer sperm morphology analysis - fresh ejaculate smears stained by Diff-Quik method, analysis by Hobson Tracking Morphology system. Cytogenetic analysis - fluorescence in situ hybridization with probes specific for the alpha-satellite sequences of chromosomes 1, 18, X, Y.

Results: we have found the frequency of disomy of chromosomes 1, 18, X, Y in the ranges of 0-0.6%, 0.1-0.5%, 0.1-0.4%, 0.1-0.8% and the XY disomy in the range of 0.3-0,6%.

Conclusions: present result from the phase of introducing the methodology of sperm FISH allow us to combine this examination with the newly introduced computer sperm morphology analysis.

PRESENT STATE AND PERSPECTIVES OF NEW TECHNOLOGIES IN MOLECULAR GENETIC ANALYSIS OF PARENTAL AND MEIOTIC ORIGIN OF ANEUPLOIDIES

Petersen XE "Petersen"  Michael B.

Present state and perspectives of QFPCR in prenatal and postnatal diagnosis, parental and meiotic origin of aneuploidy
Macek XE "Macek Sr."  Milan
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Applied Imaging International

Bioscience Centre

Times Square

Newcastle Upon Tyne

NE1 4EP

tel +44 (0) 191 202 3100

fax +44 (0) 191 202 3101

email info@aii.co.uk
web www.aicorp.com
Applied Imaging MDS(tm), CytoVision®, Genus(tm), PowerGene(tm) and Quips(tm) automated genetic image analysis workstations for clinical and research applications provide comprehensive capabilities for brightfield & fluorescence karyotyping, FISH, CGH, M-FISH and rare event slide scanning.  

MDS™ Automated System For Use in Rare Fetal Cell Detection

MDS™ from Applied Imaging presents arguably the most powerful and versatile set of utilities for the field of rare cellular event detection. The MDS™ system is designed to be a significant aid to the detection and characterisation of rare fetal and cancer cells.

The MDS™ system is an automated scanning and image analysis system utilising both brightfield and fluorescent technology for the detection and characterization of rare cellular events. Powerful applications permit simultaneous cell detection and characterization on the same slide. The system can find cells fitting required criteria, calculate characteristics and rank them to allow easy review of targets. Cells can be revisited by automatic relocation to allow simple convenient classification.

Clinical Applications

The MDS( is designed to be an aid to the pathologist in the detection; classification and enumeration of epithelium derived micrometastatic carcinoma cells in bone marrow cytospin preparations that have been stained using immunohistochemistry techniques for the presence of cytokeratin.
Research applications 

In brightfield mode

· Micrometastasis detection and analysis 

· Detection of rare fetal cells with a combination of brightfield and fluorescence modes

· Stem cell transplantation (tumor burden analysis)

· Her-2/neu IHC imaging and analysis

· Peripheral blood enrichment and analysis for occult metastatic tumor cells

· Cytonex ™ protocol 

In fluorescent mode

· Spot counting and analysis, (automated counting of acquired FISH signals)

· Oncogene detection and analysis

· Automated scan for presence of Y-probe fluorochrome

Applied Imaging is the world’s number 1 supplier of automated imaging systems with a world wide network of distributors and service support. For more details on MDS™ or other products, contact:

Applied Imaging 

Bioscience Centre

Scotswood Road

Newcastle Upon Tyne

NE1 4EP

e-mail : john@aii.co.uk

Tel +44 (0)191 202 3100

Fax +44 (0) 191 202 3101

Web: www.aicorp.com
For Research Use Only.  Not for use in diagnostic procedures.

Applied Biosystems

PE Czech Republic
Křenova 7
162 00 Praha 6

Phone +420 2 35 36 51 89

Fax +420 2 35 36 43 14

Applied Biosystems, a business unit of Applera Corporation, develops and markets instrument-based systems, reagents, software, and contract related services to the life science industry and research community. These technologies enable biological discoveries in life science research, pharmaceutical research and development, diagnostics, and agriculture. Its broad portfolio of technologies, which includes mainly instruments and reagents for DNA sequencing and automatic genetic analysis and PCR, organic synthesis, chemiluminescence, mass spectrometry, and information management systems, enable genomics, proteomics, high throughput screening, and other molecular analyses.

Biomedica, CS

Cukrovarská 378

Praha 9     190 00

Phone: +420 2 8393 3616

Fax +420 2 8393 1485

Email: diag@biomedica.cz

Local reprezentant of VYSIS (USA) with distribution of products for FISH, for PGD, prenatal and postnatal diagnosis and of SEROTEC with distribution of ELISA kits for inhibin A, inhibin B, activin A detection. 

Boston Probes

75E Wiggins Avenu

Bedford

MA01730

USA

Phone +1 781 271-1100

Fax +1 781 276-4931

Boston Probes is headquartered in Bedford Massachusetts and is the leader in the development of peptide nucleic acid (PNA) probe technology for use in human in vitro diagnostics. Boston Probes has exploited this chemistry platform in the development of PNA based assays to identify specific DNA or RNA sequences. Since PNA hybridizes to both DNA and RNA by Watson-Crick base pairing, it is able to mimic many of DNA’s properties. However, unlike DNA, which has a charged sugar-phosphate backbone, PNA contains a neutral peptide-like backbone. This unique feature enables PNA to bind more rapidly and tightly to target sequences, thus increasing assay speed, specificity, and sensitivity. The synthetic backbone also makes PNA a more stable molecule than DNA with superior shelf life and the ability to perform in a wider variety of sample matrices and assay conditions. To date more than 700 papers describing the properties and applications of PNA have been published.

Carl Zeiss, s.r.o.

Thákurova 4/531

Praha 6 - Dejvice

160 00  Czech Republic

phone: +420 2 3332 0549

fax +420 2 3332 4353

The company is responsible for distribution of all types of laboratory microscopes, confocal microscopes, electron microscopy equipment and systems for image analysis incl. multicolor FISH
Cytocell Ltd.
Somerville court

Banbury, Business Park, Adderbury 

Oxfordshire

OX1735N

UK

Cytocell is a molecular diagnostics company specialising in commercialising innovative DNA probe based technologies. As Europe's leading DNA FISH probe manufacturer, Cytocell can supply a complete range of Aquarius (liquid) DNA FISH probes or the unique Chromoprobe Multiprobe System allowing all 24 chromosomes to be screened on a single slide. As part of the Aquarius range Cytocell supplies AneuCyte a prenatal panel for the detection of chromosomes 13, 18, 21, X & Y. Contact Cytocell at probes@cytocell.com or visit www.cytocell.com 






Eurorad - delaer for Czech Republic

Radiová 1

Praha 10   100 00

Phone +420 2 67 00 82 87

Fax +420 2 67 00 84 38 or +420 2 70 40 11

Internet http://www.easynet.cz/eurorad/

Email: stopek.eurorad@ms.easynet.cz

GSM +420 0603/533 363

We are private company dealing with and distributing mostly radioactive and inactive medical diagnostics (IRMA, RIA, ELISA, EIA kits).

Most important suppliers:

Diagnostic Systems Laboratories (DSL), USA info: www.DSLabs.com

IDL-Biotech AB, Sweden info: www.idl.se

DPC Biermann, Deutschland: www.dpcweb.com

Diagnostic Systems Laboratories (DSL), Webster, USA

Corporate Headquarters

445 Medical Center Blvd.

Webster, Texas 77598, USA
The DSL is a producer high quality in vitro diagnostics (ISO 9001 certified).

Founded in 1981, DSL is privately held.

Primary business focus: Immunodiagnostic assays and reagents for endocrinology applications (PAPP-A, Inhibin A., free beta hCG ELISA kits and more)

More info: www.DSLabs.com, e-mail info@DSLabs.com 

Eli Lilly ČR, s.r.o.

Pařížská 11

110 00 Praha 1

tel. 02/21891 111

fax. 02/ 21891 891

contact person: MUDr. Ivan Imre

email: imre-ivan@lilly.com
Genetika s.r.o.

Hornkrčská 30

140 00  Praha 4

tel./fax 02 6126 1535

email: genetika@centrum.cz

contact person: Dr. Josef Fišer

Genetika was established September 18, 1997 as a daughter company of BioTech a.s., which is widely accepted as a supplier of state-of-the-art instruments and is supporting best laboratories in the field of biotechnology and biomedicine in Czech Republic.

Genetika provides technologies, machine equipments and special reagents for research and clinical use in the field of applied molecular biology, molecular diagnostics and cellular biology.

Key targets of interest are real- time PCR, for which Genetika offers complete method of solutions, apoptosis, cloning systems, gene expression systems, fluorescence in situ hybridization., 

Companies represented: Cobbert Research, Intergen, Q biogene, BMG, Research Instruments.

Laboratory Imaging s.r.o.
Nad Upadem 901/63
149 00 Praha 4
tel +420-2- 67914552
fax: 420-2- 71732657
email: lim@lim.cz
www.lim.cz
Laboratory Imaging is developer of image analysis systems for life science areas of cytogenetics, pathology, imunocytochemistry and pharmacology. We offer highly automated specialized systems for karyotyping, FISH, CGH, metaphase finding and rare cells detection. 

Leica Microsystems Ltd.

Mikro s.r.o. - representation of Leica

Lísky 94

624 00  Brno
Phone/fax +420 5 4122 2006
The company distributes all types of laboratory microscopes including a system for multiplex (M-FISH) chromosome analysis. 

Medial, s.r.o.

Na dolinách 36/128

147 00  Praha 4

tel.: +420 2 41 43 11 22

fax +420 2 41 43 00 19

email info@medial.cz

Medial spol. s.r.o. is a distribution company with 100% Czech capital. It supplies health-care centers with high quality products from top international manufacturers. It is specialized in medical devices for cardiology, cardiac surgery, interventional radiology, gastroenterology, urology, gynecology, intensive care and IVF.

Metasystems

Hard- und Software GmbH

Robert-Bosch-Str. 6 

D-68804 Altlussheim

Germany

www.metasystems.de

Alogo - dealer for Czech Republic
Bráfova 9a

Brno - Žabovřesky 

MetaSystems develops, manufactures, and markets automated imaging solutions for cytogenetic and cell imaging: the automated scanning system metafer with applications for rare cell detection, interphase FISH analysis, and metaphase finding; the karyotyping system ikaros; the FISH imaging system isis with extensions for CGH, mFISH, and the multi color banding technique mBAND. The XCyte range of mFISH and mBAND DNA probes complement the multi color imaging systems.

Novartis Czech republic, s.r.o.

Pharma

P.O. Box 151

V Olšinách 75

100 00 Praha 10 – Strašnice

tel: 02/81002209

fax: 02/81002201

contact person: MUDr. Georgi Jordanov

email: georgi.jordanov@pharma.novartis.com
OLYMPUS C&S
V Jirchářích 10
111 21 Praha 1
P.O.Box 523
www.olympus.cz

The company distributes all types of biological, operation microscopes for biology and medicine, laser confocal microscope FluoView, equipment for micro- and macrophotography. This company is one of the most important producers of different types of endoscopes. Moreover it provides also diagnostic equipment for biochemistry and blood analysis, electrophoresis and digital technology as digital cameras, sublimation printers an magnetooptical storage devices.
PerkinElmer Life Sciences, Wallac Oy

PO Box 10 

Turku

20101

Finland

PerkinElmer Life Sciences supplies products, services and technologies for clinical screening, drug discovery and life science research. Our customers throughout the world are involved in a broad range of research efforts connected with the treatment and cure of disease. Such efforts range from discovering specific genes and understanding their function, to identifying the biological targets for new drugs, as well as screening for new drug candidates. Clinical screening programs carried out by our customers serve to alleviate or prevent disease by identifying those members of the population most at risk later in their lives. PerkinElmer is a critical partner to both scientists and clinicians who are working to improve human health.

Solutions delivered by PerkinElmer Life Sciences comprise instrumentation, software and consumables, including reagents. The products are based on a core expertise in fluorescent, chemiluminescent and radioactive labeling and detection of nucleic acids and proteins. PerkinElmer proprietary technologies include time-resolved fluorescence which is employed in the sensitive Wallac DELFIA® system and Wallac LANCE™ homogeneous assay system, and fluorescence polarization, [FP]2™, a robust fluorescence based technique for receptor binding assays that is both fast and easy-to-use.

As a global solutions provider, PerkinElmer Life Sciences is well positioned to provide its customers with a functional, robust and stable platform for population screening programs. We contribute a sound understanding of needs backed by broad experience in projects of this nature. Our acclaimed LifeCycle( and Specimen Gate( program suites provide the software backbone of our proposed solution.

A business unit of PerkinElmer, Inc., PerkinElmer Life Sciences was formed from the international Wallac Group, founded (as Wallac Oy) in Finland in 1950, and NEN® Life Science Products, founded (as New England Nuclear) in 1956. The unit also supplies products from key strategic partners, such as Genomic Solutions, Inc.

PerkinElmer, Inc. is a global technology company based in Boston, Massachusetts that provides products and systems to medical, telecom, aerospace, semiconductor, photographic and other industries. Additional information is available at www.perkinelmer.com.

DELFIA and NEN are registered trademarks, and PerkinElmer, Wallac, LANCE, [FP]2, LifeCycle and Specimen Gate are trademarks of PerkinElmer, Inc.

Roche, s.r.o

Dukelských hrdinů 52

Praha 7   170 00

http://biochem.roche.com
Roche Molecular Biochemicals is a leading supplier of innovative products and systems for life science research.  The LightCycler PCR Instrument (real-time and on-line PCR) is the smartest innovation for more efficient PCR. The MagNA Pure LC Instrument is a robotic workstation for fully automated nucleic acid preparation and filling of the LightCycler Capillaries or 96 well PCR plates. More information available on the http://biochem.roche.com

Sigma-Aldrich s.r.o.,
Pobřežní 46 
186 21 Praha 8
phone: +420 2 2176 1111

Fax +420 2 2176 3200

www.sigma-aldrich.cz

Sigma-Aldrich is a leading Life Science and High Technology company. Our biochemical and organic chemical products and kits are used in scientific and genomic research, biotechnology, pharmaceutical development, the diagnosis of disease and chemical manufacturing. We have customers in life science companies, university and government institutions, hospitals and in industry. Sigma-Aldrich operates in 33 countries and has over 6,000 employees providing excellent service worldwide. Very strong emphasis is focused on development new products (4000 products every year added to our portfolio) for our customers to help them in their daily research or development. Strong production abilities are in Sigma - Aldrich combined with state-of-art research facilities. Sigma-Aldrich offers also broad range of high quality products for the application in cell culture research and diagnostic.

Schoeller Pharma s.r.o., Schoeller Instruments s.r.o.
Kyjovská 1984/3

142 00  Praha 4

www.pharma.cz, www.instruments.cz
E-mail: info@pharma.cz

Fax: 02-444 707 45
Tel.: 02-617 117 65
These companies are involved in sales, service and consulting activities concerning laboratory equipment technollogies for molecular biology, immunology, microbiology, hematology and biochemistry. They represent important foreign companies: SANYO (deep freezers, CO2 incubators), Hettich (centrifuges), NUNC (plastic materials for cell cultivation and immunology), Biometra (PCR, electrophoresis), Clean air (sterile laminar safety cabinets), AIR LIQUIDE (N2 cryopreservation), Pecan (microplates technology), END (balances), Nichiryo (pipettes). Final goal of both companies is a complexity of all services for the customer.
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				Amerlex		DSL		Kryptor		Wallac		DRG

		Amerlex				0.85		0.95		0.95		0.92

						0.91		0.98		0.97		0.94

		DSL						0.85		0.84		0.79

								0.91		0.89		0.85

		Kryptor								0.95		0.91

										0.98		0.95

		WALLAC										0.93

												0.95

		DRG



&LTable 3:   Natural Logarithms of Correlation Indices

&L1st number = with outliers,   2nd number = without outliers
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Pre-implantation genetic diagnosis (PGD) enables us to detect certain genetic
disorders in cmbryos in vitro before they are transferred into the uterus. This
\echnique offers a chance for couples who have a high risk of ransmitting a
severe genetic disorder 1o their offspring. Doing PGD the number of induced

abortions can be reduced.

Workd-wide about 30 centres are working with PGD, This number is increasing
A broad variety of genetic discases can be diagnosed. In principal cach gene
defect which can be demonstrated in genomic DNA can be diagnosed after
establishing the specific PCR in single cells as well. The same is tree for
chromosomal translocations. Breakpoint specific probes have to be defined in
each case, IF this special invesligation s established, chromosomal diagnosis
‘may be possible using only one or two embryonic cells. However, this procedure
is time consuming and expensive.

A new indication of growing importance for PGD is the molecular cytogenetic
chromosomal analysis in the course of "routine” IVF. The implantation rate after
TVF is Tow. However, this does not seem to be due to the FVF procedure but
seems 1o represent the normal biological situation. The aneuploidy ratc in
fertilized oozytes is very high. Monosomies and most trisomics cause none-
implantation.

Efforts are made to improve the success rate afier IVE by screening human
embryos for chromosomtal abnormalities. 1t is assurned tbat the implantation rate
and the rate of ongoing preguancies may be doubled afier sclecting embryos

with a normal chromosome complement especially in older women.
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Pappapr

		characteristics		Kryptor		Amerlex		WALLAC		DSL		DRG

		type of assay		fluorescence		RIA		fluorescence		ELISA		ELISA

		assay principle		PAPP-A + proMBP		PAPP-A		PAPP-A + proMBP		PAPP-A		PAPP-A

		producer		BRAHMS		Bioclone  *		Perkin-Elmer WALLAC		DSL		DRG

				Hennigsdorf/Germany		Australia		Turku / Finland		Webster / Texas / USA		Marburg / Germany

		number of standards		1 recalibrator		7		5		6		6

		range of standards		0 - 6000 mIU/l		0.392 - 34.1 mg/l		10 - 2000 mIU/l		125 - 14500 mIU/l		1 - 30 µg/ml

		sample volume (µl)		50		50		50		10		10

		procedure		automatically		reconstitute st.		reconstitute st.		dispense st. and s.		reconstitute st.

						dispense st. and s.		dilute s. (1:5)		add assay buffer		dispense st. and s.

						add tracer		dilute antibody		incubate 60 min RT		add sample buffer

						add ab-solution		coating of MTP with ab		wash 5x		incubate 30 min RT

						incubate 2h at 37 °C		incubate 30 min RT		add ab-solution		wash 3x

						magnetic separation		wash 2x		incubate 30 min RT		dilute enzyme conjugate

						decant		dilute tracer		wash 5x		dispense dil. enz. conj.

						wash with 1 ml		add tracer dilution		dilute enzyme conjugate		incubate 30 min RT

						magnetic separation		add st. and diluted s.		add enzyme conjugate		wash 3x

						decant		incubate 2h RT		incubate 15 min RT		add substrate solution

						count		wash 6x		wash 5x		incubate 15 min RT

								add enhancer (Eu-solution)		add TMB chromogen		add stop solution

								count		incubate 10 min RT		determine absorbance

										add stop solution

										determine absorbance

		total incubation time		19 min		2.33 h		2.5 h		1.92 h		1.25 h

		detection limit		4 mIU/l		0.03 mg/l		10 mIU/l		13 mIU/l		0.19 µg/ml

		intraassay variation		0.5 - 0.7 %		3.2 - 5.0 %		1.3 - 5.2 %		2.9 - 4.8 %		2.85 - 4.08 %

		interassay variation		1.1 - 1.6 %		3.0 - 5.0 %		2.8 - 4.0 %		3.0 - 4.2 %		4.74 - 6.39 %

		result determined by		665 nm fluorescence		radioactivity		fluorescence		450 nm absorbance		450 nm absorbance

		results disturbed by		EDTA, citrate, heparin		>1,7 mmol/l bilirubin		heparin, citrate, EDTA

		purchased controls		extra available		extra available		none		2		2



&CTable 1:   Characteristics of the PAPP-A-Assays

&CMTP = microtiter plate;  st = standards;  s = samples;  ab = antibody;   RT = room temperature;   TMB = Tetramethylbenzidine;  Eu = Europium;              * = distributed in Germany by Demeditec, Kiel
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