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Project no.: LSHB-CT-2004-503257
Development of a novel approach in hazard and risk assessment or reproductive toxicity by a combination and application of in vitro, tissue and sensor technologies 
(Integrated Project)
Call for Additional Contractors:

Call Identifier: LSHB-CT-2004- 503257-A

Date of close of call – April 6, 2006

Time of close of call - 17h00 Brussels time
Language the proposal should to be submitted: English

Electronic proposal submission only

Web address for further information: http://ecvam.jrc.it/index.htm

Web address at Cordis: http://www.cordis.lu/lifescihealth/home.html

Mail address for further information: reprotect@uni-tuebingen.de
Mail address at the DGRTD: rtd-genomics-biotec@cec.eu.int
Background

ReProTect is an Integrated Project founded by the EU within the 6th Framework Program for Research (Contract No. LSHB-CT-2004-503257). This Integrated Project, assembling 35 different European partners from Academia, SMEs, Gov. Inst. and others intends to explore future strategies for reproductive toxicity testing. The activities in this field currently require substantial numbers of animals and the main objective of this IP is to reduce this number by implementing in vitro alternatives.

The project will drive the R&D towards alternatives to animal tests according to the needs identified, with the main intention to pre-validate the most promising ones. It is aimed to develop a novel approach in hazard assessment of reproductive toxicity, by a combination and application of in vitro, tissue and sensor technologies. The total project will last for 5 years. For more detailed information regarding the project structure please refers to the published review (Hareng et al., 2005).


The following call for proposers referred to the recruitment of new partners for workpackage (WP) number II entitled “Implantation”.  

Rationale


The implantation process is a complex procedure. After fertilization, the embryo develops during the transport through the Fallopian tube into the uterus, a process that takes 4 to 5 days. Implantation is assumed to occur about 6 days after fertilization. The implantation process involves several steps including attachment, adhesion and penetration with formation of a placenta. Each of these steps is equally important for successful pregnancy outcome and a potential target for a chemical effect. The extent to which the interaction of xenobiotics in these processes are unknown, it depends more on the lack of interest in developing sophisticated systems rather than that the biological importance of the problem would be negligible. 


The endometrium is subjected to continuous changes throughout the menstrual cycle due to daily changes in the levels of estrogen and progesterone. The human endometrium is a complex structure that contains several cell types such as epithelial cells, stromal cells, endothelial cells, and different immune competent cells. These cells communicate through different mechanisms such as adhesion molecules, cytokines, growth factors and their receptors. All these factors are needed for regulation of the implantation process by an invasive embryo.
Cytochrome P450 (CYP) is a large super family of enzymes metabolizing both drugs, toxicants and endogenous compounds such as steroids, regarded as a protection mechanism but also central for the metabolic activation of toxicants and procarcinogens into reactive metabolites. Several studies have indicated that the expression of drug-metabolizing CYP in specific cells and tissue structures make these tissues sensitive to foreign chemicals that are bioactivated into electrophilic, toxic intermediates. 

Placentation is a critical process characterized by differentiation of its epithelial stem cells (cytotrophoblasts, CTB), along villous or extravillous pathways. First, CTB differentiate by fusing to form the multinucleate syncytium that covers the floating chorionic villi. Second, CTBs also fuse, but many remain as single cells, aggregating to form cell columns that at their distal end adhere to and later deeply invade the uterus (interstitial invasion) and its arterioles (endovascular invasion).

By definition pericytes in the placenta as elsewhere are mesenchymal cells localized juxtapositioned to the endothelial layer in capillaries, venules and small arterioles, and encased in the microvascular basement membrane. Cell-cell interactions between endothelium and pericytes are important in the regulation of angiogenesis through, e.g. controlling endothelial cell proliferation, where PDGFb plays an important role. The perspective is that this coculture can be done in cell aggregates. Upon pro-angiogenic stimuli (e.g. low oxygen tension) the vasculature must rapidly revert from dormancy and become activated in order to form new blood vessels, a process, which is influenced by pericytes. Pericytes also regulates vascular architecture through appropriate vascular pruning and regression during embryogenesis and placenta formation. Microvascular pericytes (as stem cells) upon tissue activation leave the vessel wall and differentiate into collagen type I producing fibroblasts. Increase in connective tissues may hinder placental transport of oxygen/nutrients, important in patho-physiological conditions in the placenta and fetal distress, such as early and mid-trimester pregnancy loss as well as pregnancy disorders such as pre-eclampsia and fetal growth retardation.

Placental perfusion placental transport of drugs and chemicals is a prerequisite for their direct effects on the embryo/fetus. Placental perfusion in vitro can contribute in this area, but perfusion studies are ongoing  routinely only in few laboratories. Little is known about drug-induced changes in gene expression in placenta tissue to control placenta functionality and genotoxicologic effects of the perfused endocrine disrupting agents will be developed.

Aim of the Research area

The research outlined within ReProTect has the aim of exploring available cell systems with definite outputs related to risk identification within the human reproduction. WP II will promote the set up of experimental tests to be developed and evaluated by the ECVAM principles on test validity. 

A selected number of test systems will be developed according to the revised version of the ECVAM validation process (“Modular approach to the ECVAM principles on Test validity”, Hartung et al. (, 467-472): the test will be defined (Module 1) and the within-laboratory variability of the tests will be assessed (Module 2). 

In each cell system detection of outcomes of cellular expression of drug metabolising cytochrome P450 and drug transporters as well as detection of cell stress markers such as p53, HSP or GRP78 will be applied.  The selection of relevant functionality and toxicity parameters will be specific for each test system, but comparability will be aimed at. 

The outcome of this project will be reviewed by a responsible ECVAM taskforce in order to decide if further steps in the validation process should be initiated.

Specific remarks


The human endometrium and placenta differ significantly from those of rodents, and only monkeys are fully comparable with humans. It should be pointed out that the time point within the reproductive circle covered here (esp. implantation) is poorly developed with respect to animal testing. In the animal studies recommended by test guidelines, implantation loss, resorptions and fetal death are the main outcomes in animals. In addition, these are endpoints where very little information on mechanisms of action is available in the literature due to the lack of suitable in vitro methods allowing the analysis of the toxicological mechanisms. 

To obtain valuable results from in vitro test system, the use of human tissue is considered a major input in this WP. 

Use of human tissue raises a number of ethical issues related to the consent from patients in donating tissue for research purposes. A procedure in each laboratory ensuring informed consent from donors has already been established and approvals from relevant ethical committees have been obtained. Since individual lifestyle and health factors affect the tissues available the provision of individual information from patients on reproductive health, lifestyle as smoking and environmental exposures must be obtained either by questionnaire or interview. A standard procedure to be used within the WP will be developed.


Use of human tissue raises separate concerns regarding safety in the laboratory due to the risk of infection.  The practice of testing of pregnant women for infectious diseases varies between countries and most diseases exhibit an incubation time not providing no risk classification at the time of tissue delivery. Thus all human tissue is considered potentially infectious. The protocols within each workpackage are developed to ensure maximum safety by use of protective equipment (glasses, gloves, long sleeved laboratory coats) and by Hepatitis A and B vaccination of laboratory personel. 

Work description

The research area of implantantion has been divided into two workpackages in order to cover the regular preparation of the uterus for implantation as target for chemical insult as well as placental functions. 

· Workpackage II.1: Endometrium/implantation and oviduct studies

The endothelial cell covers the inner surface of blood vessels (total area about 1500 m2 in an adult person, 7% of the total endometrial cell number), being a very potent regulator of many body functions such as blood pressure and blood flow through organs and tissues. After menstruation there is a renewal of the whole endometrium which includes the formation of a new vascular tree.  The endothelial cell is the key player during the formation of new blood vessels and changes in vascular function and they interact with pericytes and stromal cells. Disturbances of the endothelial cell function might hamper the possibilities to become pregnant and increase the risk for miscarriages, intrauterine growth retardation, endometriosis and preeclampsia.  
Objectives:
 Establishment of cell culture models and explants specific for composing the endometrium. 

The workpackage should lead to a deeper understanding of the cell culture models.    Furthermore, it should allow assessing if these tests have the potential to be converted into a toxicological safety test according to the modular approach to the ECVAM principles on test validity. A test definition that contains the test protocols/SOPs (Standard Operating Procedure), the definition of the endpoint predicted, training set of reference chemicals, preliminary data interpretation procedure and the provisional domain of applicability is required within this workpackage. In addition, an assessment of the reproducibility of experimental data in the same laboratory (different operators/different times) should be available for the tests developed and optimized in this workpackage.
Description of work:

A.
Establishment of cell lines/culture conditions for:
1.
human endometrial endothelial and stromal cells;
2.
human endometrial explants; 
B.
Establishment of SOP for:

3.
human endometrial endothelial cells and stromal cells;
4.
cultured human endometrial explants;
C.       Characterization of the in vitro models:
5. 
detection specific markers on endometrial cells; 

6. 
detection of cellular expression of drug metabolising cytochrome P450;
D.  
Definition of toxicological endpoints for the various models:
cell proliferation markers such as BrdU-assay and cell viability markers such as MTT or LDH assay. The specificity of the toxicological endpoints will be proven by including a cytotoxicity control of a non relevant cell culture model (e.g. MTT test on fibroblasts);
E.
Assessing the intralaboratory variability
Deliverables to be achieved:

A.      Establishment of protocol/SOP for:

1.
human endometrial endothelial cells;
2.
human endometrial stromal cells;
3.
co-culture of endometrial stromal and endothelial cells;
4.
human endometrial explants;
B.
Testing of relevant substances: at least 5 chemicals have to be tested with the different cells culture models in order to fulfill module 1;
C.
Report on:

4.
the most predictive endpoints for the different cell culture models;
5.
the evaluation of the intralaboratory variability.
6.
drug-metabolizing enzymes in: human endometrial explants; 
7.
drug-metabolizing enzymes in: human endometrial endothelial cells and stromal cells co-cultured with endothelial cells;

8.
drug-metabolizing enzymes in: human chorionic villi explants; 
The total duration of the research area WP II.1 is planned for three years starting from July 2006 (i.e. from month 25 to 60 of the total project duration). Please note that the EC model contract for FP6 projects (Integrated Projects) will apply.
	Partner/s
	Task/s to be carried out

	New partner n.1
	· Establishment of human endometrial endothelial cells culture;
· Identification of the most predictive  toxicological endpoints for the test based on human endometrial endothelial cells;
· Definition of protocol for human stromal cells co-cultured with human endometrial cells;
· Identification of the most predictive  toxicological endpoints for the test based on human stromal cells co-cultured with human endometrial cells;
· Detection of chemical effects on an in vitro system based on human endometrial  endothelial cells;

	New partner n.2
	· Definition of protocol for human endometrial explants culture;
· Identification of the most predictive  toxicological endpoints for the test based on human endometrial explants cells;
· Detection of chemical effects on an in vitro system based on human endometrial  explants cells;

	New partner n.3
	· Characterization of drug-metabolizing enzymes in human endometrial explants;
· Characterization of drug-metabolizing enzymes in human endometrial endothelial cells and stromal cells co-cultured with endothelial cells;
· Characterization of drug-metabolizing enzymes in human chorionic villi explants;


· Workpackage II.2: Placental toxicity

Placentation is a critical process in further development of the embryo employing differentiation and interaction of several cell types. The workpackage will identify important cells types in the process of placentation by study of human tissues at early stages of pregnancy. The aim is to conduct feasibility studies of the assessment of functions of the selected cell types (trophoblasts and/or pericytes) in successful implantation and functioning of the placenta. Placenta is also considered a valuable organ for studies of fetal exposure by the placenta perfusion set up and this system will be described and tested according to the modular approach. Data from placental perfusion studies will feed into the QSAR calculations.

This workpackage should lead to a deeper understanding of the cell culture models and it should allow assessing if a test has the potential to be converted into a toxicological safety test according to the modular approach to the ECVAM principles on test validity. A test definition that contains the test protocols/SOPs, the definition of the endpoint predicted, training set of reference chemicals, preliminary data interpretation procedure and the provisional domain of applicability domain is required within this workpackage. In addition, an assessment of the reproducibility of experimental data in the same laboratory (different operators/different times) should be available. 
Objectives: 

1.
feasibility of cell and tissue culture models specific for assessing chemical effects on the process of placentation; 
2.
development of SOP for the human dual placental perfusion system including parameters of the characterization of placentas to be used (healthy pregnancies, provision by planned caesarian), the system for dual perfusion (perfusion medium, control parameters, dosing and sampling schedule), data collection and presentation;
3.
investigation of the transport pattern of a selected number of toxic substances in a newly established placental perfusion system; 
4.
the result will feed into the development of QSARs on the placental barrier (WP IV.2 of ReProTect); 
5.
In addition, accumulation of endocrine disturbing substances and expression of selected genes in placenta will de tested.
Description of work:

A. 
Establishment of cell growth conditions and possible culturing of:
1. 
chorionic villi explants;
2. 
trophoblast cell; 

3. 
primary extravillous cells;
4. 
pericyte primary cultures;
5. 
pericyte/endothelial primary cultures;
B. 
Establishment of protocols and SOP for Placental perfusion; 

C.  
Search for biomarker of function using array technologies and quantitative proteomics/MS. These techniques will be utilized in selected subprojects within WP II. 

For the placental toxicity the following endpoints should be assessed, DNA adducts, CYP expression, oxidative stress, p53 proteins as well as toxicogenomics and proteonomics;     

D. 
Study of 5 selected compounds.
Deliverables to be achieved:  
1.
Workshop report regarding the use of the following cell types: chorionic villi explants, trophoblast cell lines, primary extravillous cells, pericyte primary cultures, pericyte/endothelial primary cultures; 

2.
Report on the most predictive endpoints for the different cell culture models;
3. 
Report on the evaluation of the intralaboratory variability including raw data inserted into a template provided by ECVAM;
4. 
SOP for Placental perfusion;
5. 
Report on the interlaboratory variability of a selected number of compounds  by using the placental perfusion systems in two laboratories

6. 
report on safety precautions for using human material;
7. 
template of a questionnaire and information material as basis for a SOP to receive informed consent of the donors of human material including appropriate measures for data protection 
The total duration of the research area WP II.1 is planned for three years starting from July 2006 (i.e. from month 25 to 60 of the total project duration). Please note that the EC model contract for FP6 projects (Integrated Projects) will apply.
	Partner/s
	Task/s to be carried out

	New partner n.4
	· Establishment of human chorionic villi explants;
· Identification of the most predictive  toxicological endpoints for the test based on human chorionic villi explants;
· Definition of SOP for human throphoblast cell line;
· Identification of the most predictive  toxicological endpoints for the test based on throphoblast cell line;
· Application of in vitro test for detecting chemical effects on human chorionic villi explants;
· Application of in vitro test for detecting chemical effects on throphoblast cell line;

	New partner n.5
	· Definition of SOP for human placental perfusion;
· Identification of the most predictive  toxicological endpoints for human placental perfusion;
· Application of in vitro test for detecting chemical effects on human placental perfusion;
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Total Available Funding:

The total amount of funding available for the tasks to be carried out in both parts of Workpackage II is up to 653.500,00 Euros. No Demonstration or Training Activities are foreseen in this Workpackage. Consortium Management Cost referring to the costs for Audit Certificates will be covered by the Management Budget at the Coordinator (up to 2000 Euros per Audit Certificate).
Structure of the Proposal Document

Please refer to the information and instructions given in the guide for proposers. 
Submission procedure:

Only electronic proposal submission is allowed. 
It is recommended that proposers get in touch in advance with reprotect@uni-tuebingen.de to be informed of complements of details, and possible changes in the organisation of the selection. There you will also receive the ReProTect consortium agreement and other project details upon request.    

The proposal must arrive at the specified electronic address no later than 06/04/2006 17h00 Brussels time (GMT +1h).

To avoid a late delivery, you may send your draft proposals earlier as a preliminary version.  The new versions (clearly labelled as Version No XX, takes precedence over earlier versions), will only be taken into account if received before the deadline. Please refer to the “Guide for proposers” at: http://ecvam.jrc.it/index.htm or http://www.cordis.lu/fp6/find-doc.htm.
