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Infertility is a serious medical concern preventing the parenthood in 10% of couples. Infertility treatment using assisted reproduction techniques (ART) is widely used in Europe with up to 5% of children born thanks to medical help. Despite many technological improvements the overall pregnancy rate after infertility treatment using the most commonly practiced in vitro fertilization (IVF) remains only 30% per single cycle. The specific features of human reproduction include the high prevalence of diverse chromosomal pathologies in oocytes and early embryos, and significant dysregulation in gene expression in embryo and endometrial tissue, both being the risk factors for implantation failure and decreased pregnancy rate after IVF. Hence, the intrinsic motivation for the current SARM project stems from the perceived need to contribute to future IVF improvements and benefit from the recent breakthroughs in technological innovations. Our primary research objective is to unravel the molecular nature of human preimplantation embryo development and endometrial maturation. This ambitious goal will be achieved by exploiting highly sophisticated single-cell genomics tools, such as fine-resolution mapping of DNA copy-number changes by using SNP-arrays and sequencing platforms, and characterizing single-cell transcriptional landscape by RNA-sequencing. These studies are likely to propose novel embryonal and endometrial biomarkers useful for selecting the most competent embryos for transfer or identifying the causes of female infertility of endometrial origin. The SARM consortium consists of 2 industrial (IVIOMICS, Paterna, Spain and Competence Centre on Reproductive Medicine, Tartu, Estonia) and 3 academic (Karolinska Institute, Stockholm, Sweden; Katholieke Universiteit Leuven, Belgium and University of Tartu, Estonia) partners, forming a strong, stimulating and coherent research environment ensuring the pooling of complementary scientific skills in reproductive genetics and medicine.
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PART B:
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B.2 S&T Quality
B.2.1 Rationale of the research programme

Assisted reproduction techniques (ART) that help to overcome infertility are used worldwide. Infertility and consequent involuntary childlessness are a common medical problem affecting 10% of couples during their reproductive years. In vitro fertilization (IVF) is the most extensively used form of ART, where oocytes are fertilized and embryos cultured in vitro and then transferred to uterus. According to European statistics, almost a half a million of ART cycles are performed annually, resulting in the birth of 100,000 newborns, which account for nearly 5% of all babies in some countries. Although the technological possibilities of IVF have progressed tremendously during the last decade, IVF is still powerless to help many infertile couples. Hence, the primary motivation for the current SARM project stems from the perceived need to contribute to future ART developments and benefit from the recent breakthroughs in technological innovations. SARM is able to bring together research intensive but still commercial IVF clinics and leading research institutions in Europe to make this transfer from industry and academia reachable.

Despite all the technological improvements, the overall pregnancy rate after IVF remains only 30% per single cycle. The specific feature of human reproduction is the high prevalence of diverse chromosomal pathologies in oocytes and early embryos and significant dysregulation in gene expression in embryo and endometrial tissue, both being the risk factors for implantation failure and decreased pregnancy rate following IVF. In SARM project we plan to analyse separate embryonal and endometrial cells by employing the newest whole-genome profiling tools like single-cell analysis on DNA microarrays and DNA-/RNA-sequencing, revealing chromosomal aneuploidies, structural defects and genome activity. Our scheduled studies are unique as we aim to cover the entire genetic and transcriptomic status of cells originating from the same embryo and endometrial tissue. These plans become feasible only because of the latest outstanding scientific achievements by the SARM consortium members, permitting high-resolution mapping of DNA copy-number alterations of single embryo cells using SNP-array platform 
 ADDIN EN.CITE 

(1)
 and characterization of the single-cell transcriptional landscape by RNA-sequencing (RNA-seq) technology 
 ADDIN EN.CITE 

(2)
. Our studies are likely to propose novel embryonal and endometrial biomarkers useful for selecting the most competent embryos for transfer or identifying the causes for endometrium-related female infertility. These markers are eagerly sought for and therefore hold great promise for commercial applications.
The current SARM consortium consists of 3 academic (Karolinska Institute - KI, Stockholm, Sweden; Katholieke Universiteit Leuven - LEUVEN, Belgium and University of Tartu - UT, Estonia) and 2 industrial (IVIOMICS S.L., Paterna, Spain and Competence Centre on Reproductive Medicine and Biology - CCRMB, Tartu, Estonia) cooperation partners. The members of the consortium have acquired excellent and unique expertise in diverse fields of biomedical research that, when combined, will form a strong, stimulating and coherent research environment ensuring the pooling of complementary scientific skills in reproductive genetics and medicine. Besides outstanding contribution to the current scientific understanding of human reproduction, the framework of the SARM programme also provides the possibility for more profound integration of European research at both academia and industry levels leading to more efficient and systematic transfer of knowledge and skills between the two sectors, thus increasing the overall European sustainable economic competitiveness in the area of life sciences.
	B.2.2 Objectives of the research programme


The primary research objective of the SARM initiative is to unravel the molecular nature of human preimplantation embryo development and endometrial maturation. This ambitious goal will be achieved by exploiting highly sophisticated single-cell genomics tools, such as fine-resolution mapping of DNA copy-number changes by using SNP-array platform and DNA-sequencing, and characterizing single-cell transcriptional status by RNA-seq technology. Our secondary intention is to combine, for the first time, the chromosomal and transcriptional status at the single embryo level, which helps to understand the genome regulation dynamics in embryo development and to link the occurrence of specific chromosomal mutations with the changes in gene expression profiles. 

Previous studies have revealed that approximately 30% of human oocytes and embryos are aneuploid due to error-prone meiotic divisions in oogenesis. Our recent study also established that chromosome instability continues during early human embryogenesis 
 ADDIN EN.CITE 

(1)
. An array-based method allowed the screening of genome-wide copy number changes and loss of heterozygosity in single cells, revealing not only mosaicism for whole-chromosome aneuploidies and uniparental disomies in the majority of cleavage-stage embryos, but also frequent DNA deletions, duplications and amplifications. Using this approach, we demonstrated that merely 10% of cleavage-stage IVF embryos have a normal karyotype in all blastomeres, approximately half have no normal cells, and the rest are mosaic for large-scale structural chromosomal imbalances. The high prevalence of chromosomal abnormalities determines low human fecundity and leads to a spectrum of conditions, including arrest of embryo development, implantation failure, miscarriages and ultimately the birth of a child with chromosomal pathology.

Recent progress in RNA amplification methods and microarray platforms has made it possible to also explore the global gene expression profiles from a limited amount of material of human preimplantation embryos. We have thoroughly dissected the transcription profiles of morphologically normal human oocytes and embryos and our results suggest the preimplantation development consists of two key transitions: from a mature oocyte to a 4-cell embryo where mainly the maternal genes are expressed, and from an 8-cell embryo to a blastocyst with down-regulation of the maternal genes and up-regulation of embryonic genes 
 ADDIN EN.CITE 

(3)
. Furthermore, we have performed genome expression analyses of human embryos and endometria, and integrated these data with protein-protein interactions in order to identify molecular networks within the endometrium and the embryo, and potential embryo-endometrium interactions at the time of implantation 4()
. Our findings provided a fundamental resource for a better understanding of the genetic network that leads to successful embryo implantation, introducing the first systems biology approach into the complex molecular network of the implantation process in humans.

The specific objectives on the way to achieve the primary research objective are as follows: I) To analyse single cells of IVF embryos at different preimplantation stages by using DNA microarrays and sequencing, uncovering full and partial aneuploidies and structural defects of chromosomes; II) To conduct gene expression profiling of human preimplantation embryos by single-cell RNA-seq, outlining the genome-scale transcriptional activity during the normal course of human preimplantation embryo development; III) To reveal the changes in genome function pertinent to genomic mutations in oocytes and embryos; IV) To examine individual endometrial cells (apical and glandular epithelium, as well as stromal cells) from the same tissue biopsy by using RNA-seq to understand the overall genome activity regulation within the receptive endometrium; and V) To perform a bioinformatic analysis in order to update the model of human embryo implantation, revealing the putative candidate genes participating in embryo-maternal dialogue.
For the above aims, the 5-member consortium plans secondments of researchers for a total of 145 fellow-months (65 from Academia to Industry, 80 from Industry to Academia). Additionally, the Industrial partners plan to recruit 3 researchers for a total of 48 fellow months; the Academic collaborators will recruit 5 researchers for a total of 72 fellow months (in total 120 recruited months).
	B.2.3 Research methodology and approach


The scientific structure of the proposal is divided into four research-oriented work packages (WP1-WP4) targeting the specific objectives described above via Transfer of Knowledge (ToK). Two additional work packages (WP5 Broad skills development: providing for the transfer of knowledge between partnering organisations (lead by Prof. Sulev Kõks, CCRMB) &WP6 Outreach and dissemination activities (lead by Prof. Ants Kurg, UT)) ensure successful transfer of technological and cultural knowledge and collaboration between partners during the project as well as the dissemination of the acquired knowledge – outreach to external actors, interest groups and contributors. WP7 Management is dedicated to project management. There will be no secondments or recruitments related only to WP5, WP6 or WP7, instead, all people seconded and recruited within WP1-WP4 will be strongly involved in WP5-WP7 activities. 

This section, B.2.3, gives an overview of the planned research, its originality, and innovative aspects for every given research-oriented WP and the underlying tasks. It also includes the key elements of the research methodology that will be used.

State-of-the-art and beyond state-of-the-art in research work packages

WP1. Transcriptomic profiling of human pre-implantation embryos 

Outcome: The full-genome transcriptomic scans from oocytes to blastocyst-stage embryos.

WP leader: Prof. Juha Kere, KI.
State-of-the-art

Preimplantation embryo development is a crucial phase in the mammalian reproduction process. After fertilisation, the zygote undergoes a regulated series of cellular cleavages, becomes a morula, and then transforms into a blastocyst. Both the quantity and the character of cells undergo dramatic changes within these 5-6 first days of human development. During this preimplantation phase, the ability to implant and the developmental competence beyond are established. Compromised development of preimplantation embryos accounts for a large proportion of infertility, spontaneous abortions, fetal malformations and defects. In addition, it is also one of the major reasons for low IVF success rates.  

However, in spite of its importance, details of the molecular basis of human preimplantation development are not sufficiently known. Highly useful information has been obtained from mouse or bovine models 
 ADDIN EN.CITE 

(5)
, but information on humans is much more limited. There is clearly a growing need for investigating the molecular basis of human preimplantation embryo development, which bears practical relevance for understanding infertility, as well as obvious fundamental scientific interest. A small number of studies have presented some data on the development of human oocytes or embryos, including our own preliminary study on human germinal vesicle stage oocytes and embryonic stem cells 
 ADDIN EN.CITE 

(6, 7)
. Still many of these results are of limited value as some of the studies used abnormal oocytes or embryos, and some experiments were performed only once. Thus, the whole picture of the gene networks that control human preimplantation development is far from complete. 

Beyond state-of-the-art

The Specific Objectives of WP1 are: 

(1) To carry out in-depth transcriptome analyses of the microarray results obtained from human immature and mature oocytes and pre-implantation embryos up to the blastocyst stage. Initial analyses have confirmed that little is going on transcriptionally in the oocytes. At cleavage and blastocyst stages, reverse engineering of regulatory networks in silico has already revealed preliminary new information of the pioneering transcription factors. SNAI1 is centrally connected to all transcription factors with altered expression profile by 4-cell stage. SNAI1 itself may be regulated by maternally provided transcription factors, such as EGR, KFL and SP1. However, the full hierarchical gene expression cascade governing the entire human preimplantation embryo development from maturation of oocyte to fully formed blastocyst remains to be clarified by future studies. 

(2) To continue with single-cell RNA sequencing of individual oocytes, zygotes and blastomeres in order to reveal more details on the degradation of maternal transcripts, the start of zygotic/embryonal transcription as well as embryo polarization and blastomere fate. All facilities for such demanding analyses exist in KI (prof. Kere in collaboration with prof. Gemzell-Danielsson’s, prof. Hovatta’s and prof. Linnarsson’s laboratories) and SARM collaboration with experienced partners will further accelerate the progress of this exciting project. According to our preliminary experience, we are going to get large amounts of totally new information regarding the start of transcription in the earliest human development. This methodology with single cells will also allow us to shed some light on the abnormal events during the human IVF embryo development as extensive cytoplasmic fragmentation and blastomere degradation, uneven cleavage and developmental arrest are all considered as manifestations of embryonic genome activation and regulation problems. Therefore, we have a better than ever possibility to identify causes of abnormal human oocyte and embryonic development which prevent pregnancy in a large proportion of menstrual cycles, or result in infertility and abnormal embryonic and foetal development in cases of miscarriages and malformations. The data can also help us to pay particular attention to the needs of oocytes and early embryos as regards their nutritional needs in in vitro culture. As a large fraction of human embryos possess varied types of chromosomal pathologies, the association of genomic mutations revealed in SARM-WP2 with abnormal gene expression profile will provide further understanding of the possible molecular mechanisms underlying the origin of genetic defects in human early embryos.

WP2. Genomic mutations in preimplantation embryos: prevalence, influential factors and molecular mechanisms

Outcomes: Novel knowledge on chromosomal pathologies in human early embryos and improved methodologies for embryo selection in IVF. 

WP leader: Prof. Joris Vermeesch, LEUVEN.

State-of-the-art
High prevalence of chromosomal abnormalities is the dominant feature of human oocytes and preimplantation embryos that are incompatible with pregnancy. Recently, we developed approaches for SNP- (Single nucleotide polymorphism), CNV- (Copy number variation) and haplotyping of single human cells in LEUVEN 
 ADDIN EN.CITE 

(8-10)
. These methods hold promise as novel diagnostic techniques, which enable the genome-wide detection of aneuploidies in single cells and broaden the spectrum of disease-alleles that can be selected against during preimplantation genetic diagnosis (PGD). PGD is the genetic analysis of a single blastomere from IVF embryo and it is offered to couples to avoid the transmission of heritable genetic disorders to their offspring. Our novel methods are currently the basis for clinical trials selecting chromosomally normal oocytes, cleavage stage embryos and blastocysts following array CGH (Comparative genome hybridisation). These haplotyping methods will help those couples that cannot be supported by PGD yet, and are likely to outperform and hence, replace current techniques for preimplantation genetic diagnosis. 

Using this novel genome-wide CNV detection method, we discovered that the first cell cycles of human embryo development following IVF are prone to chromosome instability (CIN)9()
. CIN is an elevated rate of numerical or structural chromosomal aberrations that arise per cell cycle and is considered to be a hallmark of tumorigenesis 11()
. However, by developing a microarray-based method for screening the genome of a single cell for DNA copy number alterations and loss of heterozygosity, we detected that more than 90% of human top-quality IVF embryos derived from young fertile partners acquire blastomeres that have a genetic makeup not representative of the original zygotic genome. Whole chromosomes were missegregated in more than 80% of the embryos, and a very high percentage contained postzygotically acquired structural rearrangements of chromosomes. Although several reports indicate that IVF may influence the rate of chromosomal aneuploidies in cleavage stage embryos 12()
, several other studies indirectly suggest that in vivo human conceptions also endure the instability of chromosome number and structure during early development 
 ADDIN EN.CITE 

(13-15)
. However, the nature and molecular mechanisms of this human embryonic CIN remain largely elusive.

By developing new single-cell SNP-array based algorithms and microarray-guided FISH (Fluorescent in situ hybridisation), we found that human embryonic CIN is much more complex than previously charted, as a number of the structural rearrangements that occur in human cleavage stage embryos are similar to those recurrently observed in cancer cells 16()
. Therefore, in order to gain more insight into the origin, nature and mechanistic causes of CIN we are currently developing high-resolution methods for single-cell genomics by massively parallel paired-end DNA sequencing technology. Preliminary data suggest that even low coverage sequencing combined with sequence read depth analysis per locus outperforms our previously developed microarray-based methods. Single-cell DNA next-generation sequencing (NGS) will be further progressed within the SARM project.

Beyond state-of-the-art

Embryonic CIN is a major cause of reproductive failure, which not only undermines normal human development but can also lead to a spectrum of conditions, including loss of conception, genetic disease and genetic variation development. The causes of this instability remain largely unknown. Thus, understanding the mechanisms underlying both meiotic and cleavage stage chromosome instability may enable us to avoid or correct those rearrangements and ultimately improve IVF outcome. The development and implementation of novel genome-wide technologies will enable this goal. Within the SARM consortium, we will develop high-resolution methods for single-cell genomics to understand the origin, frequency and nature of embryonic CIN. This in turn will lead to improved therapy in reproductive medicine. In addition, those methods will result in new methods for embryo selection in PGD.   


The Specific Objectives of WP2 are: 

 (1) To develop, optimize and combine single cell SNP-, CNV- and haplotyping proof-of-concepts into a novel diagnostics method for PGD. This requires:

· Computational improvements for accurate single blastomere SNP-, CNV- and haplotyping; 

· Development of a novel single cell diagnostic algorithm that interprets, exploits and fuses single cell genotype and haplotype data with DNA copy number profiles; 

· Development of high-resolution oligo-arrays enabling genome wide detection of smaller CNVs.

We will design algorithms that (1) curate single-cell genotypes and (2) integrate single-cell haplotypes, estimated by different family- and population-based haplotyping algorithms, with multiple data sources. These approaches will allow to infer accurate single-cell haplotypes and to avoid misdiagnosis in a PGD setting. In order to enable reliable single blastomere genomic profiling, the SNP-, CNV- and haplotype data of single blastomeres needs to be fused and interpreted because of the high mitotic instability of chromosomes during cleavage stage embryogenesis. Novel algorithms that interpret error-prone raw single-cell haplotypes will be designed. We will fuse single blastomere DNA copy-number, genotyping and parent-of-origin data with haplotyping data and design filter metrics that remove false-positive homologous recombination site predictions. As we have shown that human cleavage stage embryos are chromosomally unstable, the raw single cell haplotype interpretation algorithm needs copy-number data of each chromosome in the haplotyped blastomere. Not only will copy-number status data be delivered to the single cell haplotype interpretation algorithm, SNP-based parent-of-origin algorithms 
 ADDIN EN.CITE 

(17)
 will also inform the ‘raw single cell haplotype’ interpretation algorithm about which parental allele is aneuploid in the blastomere as well as about copy neutral anomalies (detection of loss-of-heterozygosity alleles and uniparental disomy alleles), enabling to detect putative mitotic recombination events as well. This data fusion of chromosome copy number status, parent-of-origin info and raw computed haplotypes is important for correct single-cell derived haplotype interpretation and will be developed in the SARM project. Parameters for reliable copy number data extraction from single cell SNP-data will also be defined. 
In addition, we will generate improved resolution oligonucleotide-arrays for the detection of single-cell copy-number imbalances. Current state-of-the art single cell CNV detection is performed using BAC (Bacterial artificial chromosomes) arrays 10()
. Unfortunately, BAC arrays have only limited resolution. By improving the design of oligonucleotide-arrays, we are confident that we will not only be able to mimic, but also improve the array resolution and hence, improve single cell diagnosis.

(2) To develop massively parallel paired-end sequencing technologies. Paired-end sequencing technologies combined with novel bioinformatics and statistical analyses provide the required leverage in resolution of single cell genomics. We will develop a methodology for detecting small copy number variants (Mb- to kb-sized deletions, duplications and amplifications), balanced structural variants (inversions, insertions and translocations) as well as other variants in a genome of a single (human) cell.
The genome of single oocytes, blastomeres and (a few) blastocyst cells will be isolated, amplified and an indexed paired-end DNA-sequencing library will be constructed such that 12 cells can be sequenced in a multiplexed fashion on a single lane of a Illumina HiSeq 2000 flow cell. This will result in approximately 2 gigabases of mapped sequence reads per single cell. By subsequently calculating the amount of sequence reads that map back to the reference genome per defined (unique) locus, we will detect whole chromosome aneuploidies and segmental copy number variants in the single blastomeres. The unbalanced DNA-segments identified in a single blastomere will be validated by (1) the potential detection of the sequence read-pairs that match the DNA rearrangement in the low-coverage sequence data of the same cell, exploiting the fact that the count of read-pairs spanning a breakpoint is a multiple of the base-pair sequencing depth, (2) the recurrent or reciprocal event of the structural variant in a sister blastomere(s) of the same embryo, or (3) polymorphic marker analysis of the aberrant locus.

(3) To apply those new technologies to oocytes, polar bodies, blastomeres and cells from the blastocyst stages and to analyse the correlations between cell division kinetics and chromosomal rearrangements. Oocytes, polar bodies, blastomeres and cells from the blastocyst will be analysed to gain novel insight into the etiology of genomic disorders and de novo constitutional (submicroscopic) structural variants as well as embryonic CIN mechanisms. Furthermore, most recently, preimplantation human embryo development until the blastocyst stage was shown to correlate with time-lapse image analysis of cell divisions 18()
. We hypothesize that aberrant cellular kinetics correlate with chromosomal aberrations. To test this we will examine zygotes and embryos by time-lapse microscopy and isolate the cells with aberrant kinetics, either by analysing all the cells of the cleavage stage embryo or by developing methods to remove the single aberrant cell. Removal of those cells may improve the overall developmental potential of the embryo.
(4) To test whether the stochastic changes in key RNAs and proteins involved in chromosome stability underlie embryonic CIN. To test the hypothesis that stochastic changes in mRNA distribution cause chromosomal damage, we will apply single-cell genomics and transcriptomics technology to identify the causes of embryonic CIN in a translational model. Many genes are important for genome stability. Recently, differences in the levels of specific transcripts have been found amongst human IVF zygotes as well as single blastomeres of the same IVF embryo. Hence, we hypothesize that the acquisition of an aberrant mRNA-content of such gene(s) in the oocyte or even in a single blastomere can cause CIN in embryos following IVF. Special focus will be given to the expression of genes involved in telomere maintenance and DNA repair system in order to test their roles in the genesis of chromosomal defects in oocytes and embryos.

To study the correlation between embryonic CIN and the acquisition of aberrant transcript profiles in blastomeres of the early embryo we will monitor the cleavage and cytokinesis of human embryos up to the 4-cell stage by time-lapse microscopy such that we know which blastomeres are derived from the same cell cycle. Ideally, the first cell cycle of the fertilized oocyte results in two blastomeres which each undergoes an additional cell cycle. Of the 4-cell stage embryos, 2 blastomeres that resulted from a different cell cycle will be collected and their DNA will be analysed for acquired whole chromosome and structural genetic aberrations using the single-cell genomics methodology described above. From the two remaining blastomeres a digital transcript profile will be generated by single-cell RNA sequencing methodology in WP1. On the basis of the two characterized blastomere genomes per 4-cell embryo and the cytokinesis data, embryos will be classified as containing no, one or more aberrant cell cycles. By comparison of the digital transcript profiles of the remaining blastomeres that also result from these catalogued cell cycles, we will compute and identify differential gene-transcript levels that are associated with the aberrant cell cycles that produced genomic or cytokinetic aberrations.
WP3. Endometrial receptivity: cell specific gene expression signatures and testing for implantation failure patients.
Outcomes: - Gene activity analysed in different tissue components of receptive endometrium;

   - Improved molecular testing of endometrial receptivity.

WP leader: Prof. Carlos Simón Vallés, IVIOMICS.

State-of-the-art

Endometrial receptivity is a rather short period in which the endometrium acquires a functional status that allows the blastocyst to attach to the endometrial epithelium and to invade further into the decidualised stroma through mediation by immune cells, cytokines, growth factors, chemokines, and adhesion molecules. This specific period, known as the window of implantation (WOI), opens 5 days after endogenous or exogenous progesterone action and closes 2 days later 
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(19, 20)
. Despite increasing interest in regulation of endometrial receptivity in recent years, the exact role of the endometrium in successful implantation remains unclear. Using the single molecule approach, a myriad of biochemical markers has been proposed for implantation markers, ranging from cytokines and their receptors, adhesion molecules and their receptors, to cyclins and classical hormonal receptors, although none of them has been clinically consolidated as a diagnostic tool. However, the application of new techniques, such as genomics, proteomics and secretomics, together with the interrogation of the vast amount of data obtained with complex bioinformatics, has lead to a new understanding of endometrial receptivity and its relation to infertility treatment.

The study of endometrial transcriptomics, also referred to as expression profiling, examines the mRNA levels in endometrial biopsies throughout the menstrual cycle using high-throughput techniques based on RNA microarray technology. These studies opened the possibility of classifying the molecular status of the endometrium according to its transcriptomic profile 
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(21, 22)
 in an attempt to overcome the problems of subjectivity that produce the inter- and intra-cycle variations of endometrial histological dating. SARM partner – IVIOMICS has developed a specific tool based on the transcriptomic signatures of different menstrual cycle phases. The tool named Endometrial Receptivity Array (ERA) consists of a custom array containing 238 genes that are differentially expressed in different endometrial cycle phases, as well as a computational predictor capable of identifying the gene expression abnormalities in biopsy material. These “endometrial receptivity” genes were selected by means of an exhaustive study, which compared the expressions of the samples obtained in the pre-receptive and the receptive phases of women with proven fertility. This was the first time that a molecular tool based on microarray technology was used clinically in reproductive medicine to assess the endometrial quality. We view the possibility that this test will be expanded to be used routinely as an endometrium diagnostic tool in the basic infertility work-up. Moreover, ERA is also a new molecular research tool for endometrial research as it contains a finite number of genes involved in endometrial receptivity, thus avoiding the use of whole genome microarrays to cut costs and to simplify data mining.

Beyond state-of-the-art

In addition to analysing the endometrial biopsy as a whole tissue, the SARM project is designed to take research to the next level and analyse the global gene activity of different tissue components of receptive endometrium. Tissues are rarely homogenous and therefore all human tissues, including the endometrium, are a complex mix of multiple interacting cell populations, which have their unique biological relevance in regulation of endometrial function. The endometrium mainly consists of two distinct cell populations – epithelial cells (luminal and glandular) and stromal cells. Although the genomics of the endometrium have been studied extensively, the global transcriptional profile of different endometrial cell populations is yet unknown. The transcriptional aspects of epithelial and stromal cells separated from endometrial biopsies have occasionally been studied, but thus far the studies have mainly focused on a restricted selection of markers. Nevertheless, these studies have revealed diverse gene expression patterns between stromal and epithelial cells, suggesting that these two tissue compartments have their specific gene expression profile 
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(23)
. Therefore, in order to improve our understanding of the endometrial biology and apply this knowledge in clinical and therapeutic context, it is of utmost importance to profile different cell populations separately. Our project aims to do this by combining multiple separating techniques (laser capture microdissection and manual and fluorescence-activated cell sorting) with next-generation sequencing (NGS)-profiling applications.

The Specific Objectives of WP3 are:

(1) To provide detailed and validated laser capture microdissection and cell-sorting protocols for different endometrial cell populations.

All cell separation methods currently in use have their own pros and cons and in order to achieve optimal results, thoroughly designed pilot studies are necessary to identify the method most suitable for our needs. Laser capture microdissection (LCM) is a powerful tool for isolating specific cells of interest using direct visualization of the cells via microscopy together with laser capture technology. After LCM the intact DNA or RNA from histologically pure cell population (e.g. stromal cells or glandular epithelium) suitable for downstream applications can be successfully isolated. SARM partners were recently involved in a study that used LCM RNA from endometrium for profiling the gene expression in glandular and stromal compartments 
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. Therefore, we aim to optimize and validate this approach further to achieve DNA and RNA amount and quality necessary for down-stream applications, like RNA sequencing, to discover novel mRNAs not represented on microarrays.
Fluorescence-activated cell sorting (FACS) is also one of the approaches used for separating different populations of endometrial cells. We have used FACS-based methodology mostly for separating endometrial stem cells 
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, but the transcriptome of stem cells and other endometrial cells separated in such manner is not known. By combining the expertise the SARM consortium partners have in the fields of endometrial cell separation and single-cell RNA sequencing, we will design separation protocols, which keep cells in good condition, avoid stress, have minimal impact on gene expression, and take as little time as possible. As a result, these protocols will pave the way for cell-type specific research in the areas of endometrial genomics, transcriptomics, proteomics, metabolomics and many others.

(2) To optimize single-cell RNA sequencing technology for application on single cells derived from endometrial cellular subpopulations.

Next-generation RNA sequencing technology is a powerful tool for full transcriptome analysis, especially in reproductive medicine, where sometimes only a small amount of material is available, warranting the use of highly sensitive techniques that can preferably be used at single-cell level. Gene expression in cells is very noisy by nature, whereby active periods of gene transcription are intermingled with periods of mRNA decay, meaning that single-cell expression profiles can show remarkable cell-to-cell variation. To overcome this problem, it is necessary to analyse a large number of single cells. Therefore, a highly multiplexed RNA sequencing protocol is required, which reduces cost and time of sample preparation. Scientists from SARM partner - KI, have recently published a detailed high-throughput protocol for quantitative gene expression analysis in single cells 26()
. This approach avoids RNA isolation, nucleic acid precipitation and unnecessary purification steps. Such optimized protocol steps enable to handle single cell portion of mRNA with minimal losses, because the whole procedure takes place in a single reaction well using minimal volumes of reagents. We aim to fine-tune this protocol for use on endometrial cells. Single-cell RNA sequencing is a very precise procedure that assumes well-optimized technical solutions prior downstream digital RNA profiling. At the moment all required know-how is divided between the collaborating partners, but the activities planned within this consortium enable to consolidate the necessary skills.

(3) To apply these technologies on cells originating from endometrial biopsies and reveal, for the very first time, the global transcriptome of different endometrial cell populations, both at single cell and cell population level.

One aspect of our novel approach is to use next-generation RNA sequencing technology to analyse separately the different cellular populations and cells extracted from endometrial biopsies. The stromal and epithelial cellular fractions, as well as the sub-population of immune cells and endometrial stem cells will be separated from the biopsies taken at different time points throughout the menstrual cycle, and analysed using RNA sequencing and single-cell RNA sequencing on the Illumina platform. This will give us novel information about gene expression and its regulation in different tissue compartments, and provide additional insight to the processes preceding the creation of an environment necessary for successful embryo implantation. To further test the hypothesis that aberrant gene expression or regulation can lead to implantation failure, we will compare the single cell and tissue compartment global transcriptome of fertile women and women with implantation failures. 
(4) To combine our results with pre-existing knowledge and expertise to develop a diagnostic approach also applicable to whole endometrial biopsies in the clinical setting.

The problem with scientific research is that it is often not applicable in the clinical setting due to complex technological solutions. The main goal of our research is to transfer the knowledge to clinical practice. Based on our previous research and the data obtained in the framework of this consortium, we will select the most promising markers representative of the endometrial function and test their applicability in case of routinely taken endometrial biopsies. This will lead to improved female infertility diagnostics and will also help to determine the best time for embryo transfer in IVF treatment. In order to achieve this we will first evaluate the clinical significance of the current ERA tool at IVIOMICS by conducting a retrospective study on pregnancy rates after ERA diagnosis in implantation failure patients. Next, we will add the novel markers from our research to the ERA tool, followed by transfer of the improved expression array from its actual large-coverage platform (Agilent Technologies) to a medium-coverage gene expression platform. This requires design of probes for the new platform, analysis of specificity and sensitivity for signal detection, adaptation and training of the bioinformatic predictor to the new data format, reanalysis of control and clinical biopsy samples with the new platform, and correlation of data with that of the current platform. Finally, we will set up a prospective blind clinical research study for first-visit ART-seeking patients using the validated medium-coverage platform.

WP4. Interactome of human embryo implantation: identification of gene expression pathways, regulation and integrated regulatory networks.

Outcomes: 

· To improve the understanding on the molecular mechanisms of human embryo implantation based on critical analysis of transcriptomic networks of blastocyst-stage embryos and receptive-phase endometrium, and evaluation of curated protein-protein interaction data sets. 

· Functional validation of key proteins in implantation by using RNA interference (RNAi) and an in vitro implantation model.   

WP leader: Dr. Signe Altmäe, CCRMB.

State-of-the-art
In blastocyst-stage embryos outer trophoblast cells surround the blastocoel cavity containing the inner cell mass. Trophoblast cells play a crucial role in the implantation process and establishment of pregnancy as they are the first cells to reach the maternal endometrial surface, invade and establish the embryo-maternal dialogue. Endometrium is receptive to blastocyst implantation only during the WOI, being sensitive at that time to the signals sent by the preimplantation embryo. This so-called crosstalk requires several different molecules secreted both in an autocrine and paracrine manner from both the trophoblast cells and the endometrium. The involved molecules include integrins, matrix-degrading enzymes and their inhibitors, a variety of growth factors and cytokines, and their receptors and modulator proteins 
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. Disturbances in this two-way dialogue are believed to represent a major reason why in 2/3 of IVF treatments embryo implantation fails. Therefore, a better understanding of the implantation process, and the importance of the factors involved, is warranted.
Cellular events that define various stages of implantation are known but the molecules and molecular pathways crucial to this process are not well understood. Actually, we lack an ideal model for studying human embryo implantation as it is ethically and practically impossible to study implantation during natural conception. Animal models do provide important clues about the processes of implantation but as the mechanisms vary across species, the results cannot always be extrapolated to humans. In vitro co-culture systems allow studying the signalling between embryo and endometrium, however, the current systems are relatively crude representations of the dynamic situation at natural conception. As a novel step in identifying the key players in the early dialogue between implanting embryo and endometrium, a recent study compared global gene expression patterns between blastocyst cells and endometrial cells in women undergoing IVF treatment 29()
. They detected several up-regulated cytokines in blastocyst trophectoderm cells, while some of the corresponding receptors were highly expressed in the endometrium. Also several adhesion molecules, extracellular matrix proteins, integrins, lectins, and proteoglycans were identified in the embryo-endometrium cross-talk. 

We have also recently come up with a novel mathematical modelling approach for studying possible protein-protein interactions between the blastocyst and the endometrium at the time of implantation in humans 4()
. Our novel systems-biology analysis of endometrial tissue and cultured IVF embryos revealed several known and new genes and gene networks in the implantation process. The main interaction network highlighted the importance of cell adhesion molecules, including integrins, collagens and laminins in the implantation process. We also identified cytokine-cytokine receptor interactions involved in implantation, where osteopontin, LIF and LEP pathways were intertwining. Our recent findings and database provide a fundamental resource for further studies to better understand the sophisticated genetic network that leads to successful embryo implantation.
Beyond state-of-the-art

The implantation process remains the rate-limiting step as regards the success of IVF treatment. Thus, we have a continuing need to understand the molecular basis of the implantation process. One of the most promising ways to highlight the process of human implantation is to apply computational analysis and integration methods on the knowledge obtained separately from human endometrial tissue analysis and from IVF embryos. The development and implementation of novel genome-wide technologies would enable to advance our first novel computational analysis of possible embryo-endometrium interactions in implantation process in humans. In addition, it would allow to functionally test the involvement of important molecules in the embryo-endometrium cross-talk. Within the SARM consortium, we will use the information obtained from the high-resolution genomics analyses in embryos (WP1) and endometrium (WP3). This knowledge will be used to advance the understanding of the complex implantation process in humans and also human fertility in general, and ultimately to alleviate infertility.

The Specific Objectives of WP4 are: 

(1) To develop a novel bioinformatic model of human embryo implantation. We have provided the first attempt to computationally predict proteins that are crucial for embryo implantation in humans. We performed genome expression analyses of human embryos and endometria and integrated these data with protein-protein interactions in order to identify molecular networks within the endometrium and the embryo, and potential embryo-endometrium interactions at the time of implantation. For that we applied a novel network profiling algorithm HyperModules, which combines topological module identification with functional enrichment analysis 4()
. To advance and precise this bioinformatic model, we will focus on the datasets obtained with high-throughput transcriptomic methods from the single-cell analysis of trophoblasts (WP1) and endometrial epithelial cells (WP3). Embryonic trophoblast cells and endometrial luminal epithelial cells are the first cells physically interacting between the developing embryo and the mother, and would thereby enable us to improve, advance and validate our original bioinformatic model. This information would be a valuable input into WP3 aiming to develop a diagnostic tool for functional evaluation of endometrial biopsies. 

(2) Functional validation of key proteins important in implantation process by using RNAi technology. This specific aim helps to validate the results obtained from the bioinformatic modelling of human embryo implantation. For that we will use an in vitro embryo implantation model that was initially developed at IVIOMICS 
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 and is successfully applied at CCRMB laboratories. The model consists of human choriocarcinoma JAR and endometrial carcinoma RL95-2 cell lines replacing and imitating, respectively, the embryo and endometrial components in implantation. Both of the cell lines are cultured and JAR cells are transformed into spheroid bodies in order to mimic embryos and subsequent adhesion in implantation process. The protein of interest will be specifically down-regulated transfecting RL95-2 cells with siRNA using novel and extremely potent peptide-based delivery vehicles that have been developed at the University of Tartu. PepFect (PF) and NickFect (NF) series reagents transfect cells in culture with siRNA, plasmid DNA and splice-switching oligonucleotides with 100% yield even in the presence of serum 31()
. In case the protein has a crucial role in implantation, the down-regulation of its expression will lead to reduced attachment of JAR-bodies to the endometrial surface. However, as the implantation of embryo is a highly complex and multifactorial process, we envisage the necessity of simultaneous silencing of two or even three target genes to be able to analyse the impact of recently discovered proteins. This is amenable only with PF or NF type systems but not commonly used transfection reagents (e.g. Lipofectamine or Oligofectamine) since the PF/NF systems lack any cytotoxity, in contrast to the traditional transfection reagents, which are efficient only in serum-free conditions and strongly reduce the viability of cells 32()
. Thus, the identification and validation of crucial players in embryo-endometrium interactions at the time of implantation would enable to provide a test-platform for evaluating embryo and endometrium competence for successful implantation, which would ultimately lead to improved infertility diagnostics and treatments.



	B.3 Transfer of Knowledge
B.3.1 Quality and Importance of the Transfer of Knowledge (ToK) programme


The SARM consortium includes 3 Academy and 2 Industry partners (for illustration, see the figure on page 2). As shown in B.2 S&T QUALITY, all SARM partners are well established in their respective research segments.

The overall strategy of the SARM proposal is to exploit complementary expertise gathered through the transfer of knowledge programme for: 1) research based innovation in reproductive medicine and genetics, 2) sustaining collaboration between academy-industry partners, and 3) increasing visibility for and impact of research on European knowledge based economy. To obtain the established research objectives through knowledge transfer, the industry-academia partnership project SARM has divided its work into four R&D work packages (WP1-WP4). In addition, there are work packages for Broad skills development (WP5), Outreach and dissemination activities (WP6) and Management (WP7). 

To facilitate the proposed research programme, partners provide significant infrastructural and human resources to SARM as well as their national and international networks will be exploited by the consortium. Within WP1-WP4 people from both sectors will be seconded to another sector or experienced researchers will be recruited according to the competences and needs to fulfil specific tasks in the current collaboration programme. The RTD intensive WPs support each other by creating outputs such as scientific findings (data and technologies), research papers and reports, and intellectual property which will be used as input to other research WPs but will also advance the long-term collaboration within SARM (see Figure 1).
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Figure 1. Strategic interaction of work packages to form sustainable partnership
The outcomes of the exploited competences and synergy with host institutions in WP1-WP4 will be further linked to a common knowledge base in WP5 via broad skills development during networking meetings, joint seminars and workshops. Annual project meetings will be synchronised with such joint events. Besides deepening and using more effectively each partner organisation’s own skills and competences, the exchanged personnel will also disseminate the project results in WP6 through interaction with users and industry personnel from outside the consortium, gathering new state-of-the-art information via personal contacts and participating in as well as organising relevant public events and conferences. In sum, WP6 aims to intensively involve all partners along with market and the RTD stakeholders as well as the general public. Furthermore, thanks to the partners’ involvement in each others’ collaboration networks, training and international events, new contacts and synergy will be used to generate new business ideas and project proposals, which in turn will sustain the achievements of the cooperation programme SARM.

In measurable terms, to foster interaction at personal level, the SARM transfer of knowledge programme is proposed, containing:

•
Secondment of the staff in WP1-WP4 altogether for 145 months over a 4-year period – 65 person months from Academy to Industry and 80 person months from Industry to Academy (45% and 55% from total seconded, accordingly). The secondments are fairly well balanced between the SARM partners. However, as there are slightly more academic than industry partners and both UT and CCRMB are from Estonia, UT researchers are seconded to other SARM partners for 26 person months while UT hosts the seconded researchers for 4 person months. The other partners’ share is more balanced in this respect.
•
Recruitment (in WP1-WP4) of 7 experienced researchers and 1 more experienced researcher for a total of 108 and 12 person months respectively (120 in total), to make a step forward in these fields of interest.
•
Joint activities carried out by host institutions (see WP5-WP6 tables in B.4.2 WP description), also for all people get to know better local differences.

Specific details on the transfer of knowledge programme are presented in B.4.2 Work Package tables in parallel and complementing the RTD-specific tasks of the SARM project. These WP tables outline the need for and benefit from the transfer of knowledge through secondments, recruitments and joint activities within SARM consortium and demonstrate the overall increase in the research quality and RTD capability for every partner.
	B.3.2 Role of exchanged/recruited staff within the ToK programme


Means of transfer of knowledge

Each seconded and recruited person will be supervised by a contact person for management purposes and by a special research contact in the host institute and will engage in the following:

· Participation in everyday life and activities of the host institution to get familiar with local work culture; 

· Interaction via personal supervision and training of host organization staff, information about local relevant RTD activities and projects;

· Participation in host’s RTD activities;

· Joint preparation of research papers and new project applications;

· Organising joint events: the seconded or recruited staff will give strong input, first, to share the knowledge, but also to learn management and organisational skills. An important event is the SARM annual research workshop-seminar, organised by the partners in turns;

· Broader skills development (managerial, technical, etc.): in-house training will be organised by hosts.

These activities build upon the target to guarantee best use of human resources for innovation in an international consortium; their content has been defined thoroughly in the implementation part of the current proposal. 

Effect of the Knowledge Transfer Programme on SARM partners

For the Industry partners, learning to pose their problems in the terminology of the RTD people in a way that the latter can understand it and suggest state-of-the-art solutions is a matter of survival in the market. Having Academia people seconded to CCRMB and IVIOMICS will help them realise the research potential of the new or improved products and services, which is one of the main criteria for being competitive on the market. Involving research staff into their everyday business processes from the leading European institutions of KI, UT and LEUVEN is a challenge and an opportunity for the Industry partners, significantly increasing their research capacity and business results thereafter.

For the Academia partners, it is becoming more and more important to find output to applications or markets worldwide. This requires a different approach and understanding of the markets than typical research-oriented organisations have. This also makes it easier to the industry to take up R&D results from the academia. To fill this gap, we have foreseen secondments of academic staff to partnering companies in the field, thereby increasing the researchers’ understanding of business needs for R&D input. 

While the secondments from Industry to Academia directly increase the companies’ RTD capacity and competitiveness on the market, the secondments from Academia to Industry increase the research organisations’ ability to correspond to the needs of European research based economy and business. 

The field of reproductive health both on the side of services as well as research is very tightly linked as most service companies also perform their own R&D. Yet not all research leads to innovation in procedures or actual use in practice. Thus the improved link between IVIOMICS and CCRMB on the one side and KI, UT and LEUVEN on the other is a valuable contribution to all partners individually, as a consortium as a whole, and to both the academic and business community by helping them progress faster by concentrating on the most crucial issues to be resolved to serve the community at the end.

In-built return mechanisms for seconded staff members

To ensure efficient transfer of knowledge back into the home organisation, the sending partner commits itself to reintegrating its seconded staff members for at least 12 months after the last foreseen secondment period of each individual concerned. The sending partner will retain the position and the contract, as well as necessary social insurance of its seconded staff members. The seconded staff members, on their part, commit to return to the sending organisation. In this way, the sending institution benefits from the new skills and knowledge acquired by the seconded researcher. Acquired know-how and skills will be delivered to the original institution both in the form of everyday work in the organisation of origin (impact on work quality and organisation culture) and via organising in-house targeted workshops and seminars (direct knowledge and experience sharing).

Role of secondments and recruitments

SARM has a good balance between early stage researchers (ESR), experienced (ER) and more experienced researchers (MER) carrying out the project work from the start of the project (34 ESR, 63 ER and 48 MER fellow months in secondments accordingly; 108 ER and 12 MER fellow months in recruitment). Additionally, either directly or indirectly the SARM project will benefit young researchers in the involved academic partner organisations expected to complete their PhD studies in fields related to the SARM research programme (e.g. benefit from participating personally in SARM research and secondments, having SARM researchers as supervisors, also having SARM partners around for several networking and career development events etc.). The specific roles and tasks in both the research and the transfer of knowledge programme of each participating individual are described in section B.4.2 WP tables.

The exchange of personnel between academia and industry is based solely on the research programme envisaged above. The SARM secondments and recruitments complement the actual common work of both the sending and receiving organisations by ca 50% of the work to achieve the S&T results targeted. The partners give the rest of the contribution in addition. The recruitments represent an additional specific expertise needed and not found in the current consortium to a sufficient extent. The qualifications of secondments and recruitments and tasks foreseen are described thoroughly in the B.4 Implementation section of the proposal.



	B.4 Implementation
B.4.1 List of Work Packages


	WP
No
	WP title (shortened titles)
	Lead beneficiary short name
	Type of activity


	Start
month
	End
month

	1
	Embryo transcriptomics 
	KI
	RTD&TofK
	1
	48

	2
	Embryo genetics
	LEUVEN
	RTD&TofK
	1
	48

	3
	Endometrial receptivity
	IVIOMICS
	RTD&TofK
	1
	48

	4
	Embryo implantation 
	CCRMB
	RTD&TofK
	1
	48

	5
	Broad skills development
	CCRMB
	TR
	1
	48

	6
	Outreach and dissemination activities
	UT
	DISS
	1
	48

	7
	Management
	CCRMB
	MNG
	1
	48


	B.4.2 Work Packages description


	WP 1
	WP leader: KI
	WP Title

(Start month)
	Transcriptomic profiling of human pre-implantation embryos (SHORT: Embryo transcriptomics) (M1)

	Objective
To identify the hierarchical gene expression cascade governing the human preimplantation embryo development from maturation of oocyte to fully formed blastocyst.

Tasks
Task 1.1 To analyse the gene expression profiles of normal human oocytes and IVF embryos and those exhibiting gross morphological abnormalities. This analysis produces new information about the dynamics of transcription factors in hierarchical gene expression cascade mastering the shift from maternal to embryonal genome activity and the programming of early embryo development.

Task 1.2 To advance the single-cell RNA-sequencing workflow applicable for analysis of human oocytes, blastomeres of cleavage stage embryos and cells of blastocysts that allows rapid profiling and deep investigation of the full transcriptome using Illumina platform. The total number of oocytes and embryos analysed in WP1 - Task 1.2 is 100, comprised of 25 oocytes, 25 2-4-cell embryos, 25 8-cell embryos and 25 blastocysts. This type of information extends our view of the fundamental mechanisms of human embryo development (degradation of maternal transcripts and onset of embryonal genome activity), and possibly gives new clues for improving the in vitro culture requirements and embryo selection in IVF.  

Task 1.3 To perform single-cell RNA-sequencing analysis of blastomeres of preimplantation embryos to reveal the full transcriptomic landscape in embryos simultaneously undergoing the detection of genomic mutations in WP2. The total number of embryos in WP1 - Task 1.3 is 50, comprised of 25 2-4-cell embryos and 25 8-cell embryos. The same 50 embryos will also be used in WP2, Task 2.5. This reveals the relationships between key RNAs and proteins and embryo’s chromosomal defects. The markers identified might find use in IVF embryo selection to avoid transfer of embryos with no chance for implantation. 

Task 1.4 To carry out bioinformatic analyses of microarray and sequencing results to identify crucial factors participating in embryo development until blastocyst stage. The genes upregulated in trophoblast cells of blastocysts (WP1) and receptive endometrium (WP3) are the major candidates, which are used to develop a novel bioinformatic model of human embryo implantation in WP4. Furthermore, RNA-seq can be used to study parent-of-origin effects on gene expression in trophoblast cells to disclose novel imprinted genes.

	Deliverables (S&T deliverables)
D1.1 Advanced RNA-seq analytics workflow for single-cells of reproductive origin.
D1.2 The knowledge on the dynamics of transcriptome profiles across the entire human preimplantation embryo development, indicating the timing and extent of degradation of maternal transcripts, the schedule for zygote/embryo genome activation and identification of the “master genes” orchestrating the embryo development. 

D1.3 The gene expression lists for normal and abnormal embryos revealed and used in WP2 to unveil the molecular mechanisms for chromosomal instability in human IVF embryos. 

D1.4 Gene expression patters from blastocyst-stage embryos are available and used for embryo implantation modelling in WP4. 
Milestones (according to SARM activities)

M1.1 Improved RNA-seq technology for single-cell analytics (M30).
M1.2 Full transcriptomes covering all stages of human preimplantation embryo development (M42).

M1.3 RNA markers for embryonal chromosomal defects (together with WP2) and implantation (together with WP4) are available, intellectual work protected and research outcomes published (M48).

	Seconded Fellows

Secondment no 3; ER2 (2015-2016/M33-M40) from KI (academia) to CCRMB to introduce the single-cell transcriptome analysing technologies to CCRMB for Tasks 1.1-4. The duration of the stay is 8 months. The seconded researcher covers all aspects of single-cell transcriptomics by array and NGS-based technologies. The duration of the secondment is 8 months.
Secondment no 8; MER3 (2014-2015/M13-M32) from CCRMB (industry) to KI to contribute to single-cell RNA-seq technology development and use in analysis of transcriptomes of human oocytes, blastomeres of cleavage stage embryos and cells of blastocysts. In addition, the seconded researcher focuses on bioinformatic analysis of sequencing data and gene activity regulation in blastocyst-stage embryos. This information is forwarded to WP4 to be used in the model of embryo implantation. The secondment lasts for 20 months. The seconded person is the expert on DNA/RNA microarray- and NGS-based technologies. The tasks covered: from 1.1 to 1.4. 

Recruited Fellow (18 fellow months)
REC3: ER-level researcher - bioinformatician will be recruited to prof. Kere’s laboratory at KI to support the bioinformatic team analysing the complex data derived from advanced genomics technologies. The recruitment period lasts for 18 months (2014-2015/M19-M36). Tasks 1.1-1.4.


Risk Analysis
	WP
	Risk
	Likelihood
	Consequences
	Contingency plan

	WP1. Transcriptome profiling of human embryo pre-implantation development
	Single-cell separation from embryo is too time-consuming


	Medium
	Decreased RNA-seq quality
	Protocol needs improvements and optimisation

	
	Single-cell separation alters natural gene expression pattern
	Unknown
	Results are not comparable with full embryo RNA-seq data
	Improve single-cell separation protocol to be more robust and take less time




	WP 2
	WP leader: LEUVEN
	WP Title

(Start month)
	Genomic mutations in preimplantation embryos - prevalence, influential factors and molecular mechanisms

(SHORT: Embryo genetics) (M1)

	Objective

To understand the causes and mechanisms leading to genomic defects in human early embryos and improved methodologies for genetic embryo selection in IVF. 
Tasks
Task 2.1 To develop, optimize and combine single embryo cell SNP-, CNV- and haplotyping proof-of-concepts into a novel diagnostic method for genetic embryo selection in IVF-PGD. 
Task 2.2 To develop massively parallel paired-end sequencing technologies to assess changes in copy numbers of whole chromosomes or segments of chromosomes and to detect specific structural chromosomal aberrations in IVF embryos. 
Task 2.3 To apply those technologies to oocytes, polar bodies, blastomeres and cells from the blastocysts to gain insight into genomic (in)stability during the preimplantation period. The total number of oocytes and embryos analysed in WP2 - Task 2.3 is 100, comprised of 25 oocytes, 25 2-4-cell embryos, 25 8-cell embryos and 25 blastocysts.
Task 2.4 To analyse the correlations between IVF embryo time-lapse cell division kinetics and chromosomal rearrangements. 

Task 2.5 To test whether the changes in key RNAs and proteins could be the cause for chromosome instability commonly found in human embryos. The total number of embryos in WP2 - Task 2.5 is 50, comprised of 25 2-4-cell embryos and 25 8-cell embryos. The same 50 embryos will also be used in WP1, Task 1.3.

	Deliverables (S&T deliverables)
D2.1 Robust haplotyping pipeline for PGD in IVF program. 
D2.2 Algorithms for single cell sequence analysis enabling (1) haplotyping (2) aneuploidy detection and (3) mutational analysis.
D2.3 Different manuscripts describing the mechanisms causing embryonic chromosomal instability. 
Milestones (according to SARM activities)
M2.1 Single cell sequencing algorithms to analyse data (M18).
M2.2 Genomic analysis of oocytes and embryos (M30).
M2.3 Analysis of both genomic and transcriptome data from a single cell (M48).
M2.4 Meeting on single cell genomics (M24). 

	Seconded Fellows

Secondments no 16 and no 17 (split stay); ER10 & ESR2 (2013/M5-M8 & M9-M12) from CCRMB (industry) to LEUVEN to be trained to perform single-cell DNA copy-number analysis and to participate in Task 2.1. The ER-level researcher has experience in SNP, CNV and haplotype analysis using whole-genome SNP-arrays, while the early-stage researcher (ESR)-level scientist has experience in SNP and CNV analysis using whole-genome SNP-arrays. The durations of the secondments are 4 and 4 months, respectively.
Secondment no 5 and no 6; ER3 & ER4 (2013-2014/M11-M14 & 2015/M25-M28) from LEUVEN (academia) to CCRMB to introduce the single-cell genomics technologies for reproductive medicine and future use of IVF-PGD. The duration of the stay is 4 months in both secondments. The researchers cover all aspects of single-cell genomics array- and NGS-based technologies. Participations in Task 2.1.
Secondment no 17 (split stay) continuation; ESR2 (2014/M17-M24) from CCRMB (industry) to LEUVEN to be trained in DNA copy-number analysis of single embryonal cells. In addition, the researcher will be trained in single cell haplotyping for implementation in oocyte/embryo genetic analysis. The seconded person participates in Tasks 2.2-2.5. The duration of the continued secondment is 8 months.
Secondments no 18 and no 17 (split stay) continuation; ESR3 & ESR2 (2015 and 2016/M29-M36 & M37-M42) from IVIOMICS (industry) and CCRMB (industry) to LEUVEN to be trained in single cell sequencing for IVF-PGD program and to participate in Task 2.2. The ESR-level researcher from CCRMB has experience in highly parallel next generation sequencing and bioinformatics. The ESR-level researcher from IVIOMICS has the expertise in micro-arrays and DNA sequencing. The duration of secondments is 8 and 6 months, respectively. 
Recruited Fellows (42 fellow months) 
REC7: ER-level scientist will be recruited to LEUVEN to manage single cell array and sequencing work. The researcher will develop array and sequencing assays as well as technology to combine time-lapse microscopy with single cell analysis. Recruitment for 15 months (2013-2014/M3-M17), participation in Task 2.4.

REC8: ER-level bioinformatician will be recruited to LEUVEN to manage and analyse single cell array, sequencing and transcriptome data. Recruitment for 15 months (2013-2014/M3-M17), participation in Tasks 2.1-2.5.

REC6: ER-level bioinformatician will be recruited to UT to analyse single-cell array and NGS data. Recruitment for 12 months (2015/M25-M36), participation in Tasks 2.1-2.5.


Risk Analysis
	WP
	Risk
	Likelihood
	Consequences
	Contingency plan

	WP2. Genomic mutations in preimplantation embryos - prevalence, influential factors and molecular mechanisms
	High quality DNA required for analysis
	Medium
	Poor results 
	Test and use different DNA separation and amplification protocols


	WP 3
	WP leader: IVIOMICS
	WP Title

(Start month)
	Endometrial receptivity: cell specific gene expression signatures and testing for implantation failure patients

(SHORT: Endometrial receptivity) (M1)

	Objectives
- To improve and combine current endometrial cell separation technologies and optimize single-cell RNA- seq technology for application on cells derived from endometrial biopsies. 
- To apply these technologies on endometrial biopsies taken in the receptive phase and discover novel biomarkers for successful embryo implantation. 
- To improve and evolve the Endometrial Receptivity Array (ERA) test developed for implantation failure (IF) patients, into a first-visit test for IVF-seeking patients.

Tasks
Task 3.1 To improve the laser microdissection protocol for collection of different endometrial cell compartments to achieve better quality RNA. To design and validate robust FACS-based cell-type sorting method for single-cell RNA-sequencing. 
Task 3.2 To optimize single-cell RNA-seq technology for application on single cells derived from endometrial cellular subpopulations.
Task 3.3 To perform a series of single-cell RNA-seq and transcriptome profiling experiments on endometrial cells separated from biopsy material In WP3, 25 infertile women and 25 fertile volunteering women provide endometrial biopsies to the study. The study participants provide endometrial biopsies twice - during the early- and mid-secretory phases of the natural menstrual cycle.  
Task 3.4 To evaluate the clinical significance of the current ERA tool by conducting a retrospective study analysis on pregnancy rates after ERA diagnosis in IF patients (n=100, the samples are already taken but require bioinformatic and statistical analyses).. Add the novel markers from T3.3 to the ERA tool. To update and validate the consistency and reproducibility of the improved ERA test in the long term. Validate the diagnostic value of the test in different European population of IF patients in prospective study among 100 IF patients. Reduce the cost, running time, and analysis complexity of ERA to make it affordable during the first-visit to the clinic before starting IVF.  

	Deliverables (S&T deliverables)

D3.1 Improved detailed and validated cell-separation protocols for endometrial biopsies.

D3.2 Optimised single-cell RNA-seq technology for endometrial stromal, epithelial, stem and immune cells.

D3.3 Successful proof-of-principle experiments: high quality RNA-seq data from endometrial biopsies and single-cell RNA-seq data for different cellular subpopulations.

D3.4 Full package of analysed endometrial cell expression data for high-quality research paper. 

D3.5 Novel markers for endometrial receptivity for improving the current ERA platform.

D3.6 Manuscript on consistency, reproducibility and clinical data of the improved ERA test in IF patients.
D3.7 Prototype of a new platform for the ERA test.
D3.8 Report on clinical research trial results on first-visit IVF-seeking patients.

Milestones (according to SARM activities)

M3.1 Separation technologies for endometrial cells improved and validated (M12).

M3.2 Single-cell RNA sequencing technology optimized for different endometrial cells (M18).

M3.3 Meeting on progress of the project (M18).

M3.4 RNA-seq data from different tissue fractions and single cells analysed, novel markers for endometrial receptivity selected (M36).

M3.5 The ERA test improved and validated (M48).
M3.6 Seminar on applicability of the ERA test (M36).

M3.7 Results from the clinical research trial using improved ERA test (M48).

	Seconded Fellows

Secondments no 1 (ER1, 2015/M27-M29), no 2 (MER1, 2015/M33-M34) and 4 (split stay) (ESR1, 2013/M1-M4) from KI (no 1 and 2) and UT (no 4) to CCRMB to deliver consistent and robust laser microdissection and FACS-based protocols for single endometrial cell separation, followed by successful RNA-seq experiment. The durations of the secondments are 3, 2 and 4 months, respectively. The seconded persons have experiences in laser capture microdissection and FACS-based cell separation technologies. Task 3.1.
Secondment no 12; ER7 (2014/M19-M24) from UT (academia) to IVIOMICS to work on ERA testing for the retrospective study of IF patients. The seconded researcher has the expertise in micro-arrays and DNA sequencing. Task 3.4. The duration of the secondment is 6 months.
Secondment no 8; MER3 (2014-2015/M13-M32) from CCRMB (industry) to KI and no 9; ER5 (2014-15/M19-M27) from IVIOMICS to KI; to optimise single-cell RNA sequencing technology applicable on separate cells of endometrial origin. The endometrial cells are obtained from biopsy material, separated at KI, CCRMB and IVIOMICS and sent to KI for analysis. The secondments last for 20 months and 9 months, respectively. The seconded persons are experts on DNA microarray- and NGS-based technologies. Tasks 3.2 and 3.3.
Secondment no 10; ER6 (2015/M28-M36) from IVIOMICS (industry) to KI to characterize the gene expression patterns at single endometrial cell level during the receptive and non-receptive phases of fertile women and IF patients. The duration of the whole secondment is 9 months. Tasks 3.2 and 3.3.
Secondment no 14; ER8 (2015/M25-M36) from LEUVEN (academia) to IVIOMICS to build and analyse a database of IF patient’s ERA testing data. The secondment lasts 12 months. The seconded, Dr. Amelie Fassbender has knowledge and skills in most of the molecular genetic techniques and bioinformatic tools. Task 3.4. 
Secondment no 11 (split stay); MER4 (2014/M14-M16 and M21-M23) from KI (academia) to IVIOMICS to work with ERA array results, 6 months. Task 3.4. 
Secondment no 13; MER5 (2016/M37-M48) from UT (academia) to IVIOMICS: i) to work on the adaptation of the ERA test to a new platform, ii) to integrate novel transcriptomic markers of endometrial receptivity revealed by single-cell analytics into ERA test and iii) to analyse a database of IF patient’s data. The seconded researcher has the highest expertise in microarray- and NGS-based technologies. The secondment lasts for 12 months and involves Task 3.4.
Recruited Fellows (36 fellow months) 

REC4: IVIOMICS will recruit 1 ER-level bioinformatician (2013-2015/24 months/M11-M34) to work on the retrospective array data of IF patients and validation of the new platform. Task 3.4.
REC5: IVIOMICS will also recruit 1 MER-level molecular geneticist (2016/12 months/M37-M48) who will be involved in the process to adapt the ERA test to a new platform. Task 3.4.


Risk Analysis
	WP
	Risk
	Likelihood
	Consequences
	Contingency plan

	WP3. Endometrial receptivity: cell specific gene expression signatures and testing for implantation failure patients
	Endometrial biopsy automated cell sorting based on antibody-specific labelling of cells may not work


	Low
	High-throughput cell sorting is not available
	Other, more time-consuming cell sorting methods will be applied

	
	Antibodies currently used for cell sorting not specific enough


	Low
	Cell populations obtained are not pure enough, mixed gene expression patterns
	Use other antibodies or a combination of several antibodies

	
	Failure to optimize single-cell RNA seq technology for application on single cells derived from endometrial biopsy – either too time-consuming or alters natural gene expression profile
	Medium
	Decreased RNA-seq quality; expression profile not comparable with RNA-seq data for cellular subpopulations 
	Outsource for competence and modify the protocol in terms of robustness and time consumption




	WP 4
	WP leader:
CCRMB
	WP Title

(Start month)
	Interactome of human embryo implantation: identification of gene expression pathways, regulation and integrated regulatory networks (SHORT: Embryo implantation) (M1)

	Objectives

· To highlight the molecular mechanisms of human embryo implantation based on critical analysis of transcriptomic networks of blastocyst-stage embryos and receptive-phase endometrium, and evaluation of curated protein-protein interaction data sets. 

· To validate the function of key proteins in implantation using RNA interference (RNAi) and an in vitro implantation model.
Tasks
Task 4.1 To develop a novel bioinformatic model of human embryo implantation. Here we will focus on single-cell RNA-seq expression profiles of trophoblast cells from human IVF blastocysts (WP1) and receptive-phase luminal epithelial cells of endometrial biopsies (WP3) in order to identify the key RNAs and proteins in the complex process of embryo implantation. The main benefit of our research approach is the use of transcriptome data obtained from the analysis of pure fractions of trophoblasts and endometrial epithelial cells, which are the first cells physically interacting, and would thereby enable us to get the most comprehensive overview of all possible protein-protein interactions at embryo implantation.  

Task 4.2 To choose candidate genes and proteins for validation experiments from our bioinformatic implantation model developed in T4.1.

Task 4.3 To develop and optimise an RNAi protocol for use in in vitro embryo implantation model. For this purpose we will use extremely potent peptide-based delivery vehicles PepFect and NickFect. 
Task 4.4 To validate the function of key proteins in implantation by using RNAi and an in vitro embryo implantation model. We will use human choriocarcinoma JAR and endometrial carcinoma RL95-2 cell lines replacing and imitating, respectively, the embryo and endometrial components in implantation. In addition, the native epithelial cells and stromal cells from biopsy material (WP3 biopsy material) will also be used in order to simulate more truthfully the embryo-endometrial interactions in 3D in vitro implantation model at Gemzell-Danielsson’s laboratory at KI. The protein of interest will be down-regulated using RNAi and siRNA technologies thus decreasing its expression. In case, the protein has a pivotal role in implantation, the down-regulation of its expression will lead to suppression of attachment of JAR-bodies to the endometrial cells. In parallel with RNAi the implantation will be inhibited by using specific blocking antibodies for proteins involved in implantation. The functionality of key proteins will be further validated by their expression from plasmids in the HEC1A cell line that is a model for non-receptive endometrium which should gain some receptivity competence following transfection with protein-encoding plasmids.

Task 4.5 To select functionally proven genes and proteins from T4.4 to be included into the endometrial receptivity test developed in WP3.

	Deliverables (S&T deliverables)
D4.1 Novel bioinformatic model of human embryo implantation.

D4.2 High-quality scientific publication describing the interactions between the blastocyst and the endometrium at the time of embryo implantation.
D4.3 Optimised and validated RNAi protocol for use in in vitro implantation model. 

D4.4 Novel markers of endometrial receptivity for the endometrial receptivity test developed in WP3.
Milestones (according to SARM activities)

M4.1 The RNAi protocol optimised for use in the in vitro implantation model (M12).
M4.2 The human embryo implantation model updated (M24).

M4.3 Candidate genes and proteins chosen for validation experiments (M24).

M4.4 Novel markers of endometrial receptivity functionally proven (M42).

M4.5 Final results of the study published (M48).

	Seconded Fellows

Secondments no 1 (from KI to CCRMB, ER1, 2015/M27-M29), no 2 (from KI to CCRMB, MER1, 2015/M33-M34), no 4 (split stay continuation, from UT to CCRMB, ESR1, 2013/M9-M12), no 7 (from CCRMB to KI, MER2, 2014/M13-M20), no 10 (from IVIOMICS to KI, ER6, 2015/M28-M36), no 11 (split stay, from KI to IVIOMICS, MER4, 2014/M14-M16 and M21-M23), and no 15 (from IVIOMICS to UT, ER9, 2016/M37-M40); all seconded researchers participate in functional evaluation of key proteins in implantation process in Tasks 4.1 - 4.5.
Recruited Fellows (24 fellow months)
REC1: CCRMB will recruit 1 ER-level bioinformatician (2014/12 months/M13-M24) to work on the analysis of NGS transcriptome data obtained from WP1 and WP3 and to analyse embryo-endometrial interactions. Tasks 4.1 - 4.5.
REC2: KI will recruit 1 ER level cell biologist (2014-15/12 months/M15-M26) to work with 3D embryo in vitro implantation experiments at prof. Gemzell-Danielsson’s lab at KI. 


Risk Analysis
	WP
	Risk
	Likelihood
	Consequences
	Contingency plan

	WP4. Interactome of human embryo implantation: identification of gene expression pathways, regulation and integrated regulatory networks
	RNAi technology using PepFect and NickFect systems gives unsatisfactory results
	Medium
	Functional validation unsuccessful in some cases
	Modify the protocol further or use other means of validation (e.g. antibody blocking)


	WP 5
	WP leader: CCRMB
	WP Title

(Start month)
	Broad skills development: providing for the transfer of knowledge between partnering organisations (M1)

	Objective
Collecting and sharing results generated during the project to better exploit the complementary competences of partners.
Tasks
Task 5.1 Regular common workshops and joint activities. Partners will organise regular workshops, seminars and conferences to share knowledge and information on achievements and present the results of the work done. All listed events are in correlation with the SARM research and transfer of knowledge programme. Each event has been assigned a responsible organising partner and the events are also linked to the seconded people to better exploit their capacity in the interest of the hosting party and the consortium.
Task 5.2 SARM annual research workshops and the Final Research Conference. WP1-WP4 will include 1 annual international workshop for the consortium per year, i.e. 4 in total. The organisers would be in the following sequence: 1. KI (2013) > 2. LEUVEN (2014) > 3. IVIOMICS (2015) > 4. CCRMB & UT (2016). The workshops will be combined with Project Management Board meetings taking place 1-2 days before the research event. These workshops aim at researchers’ training based on the consortium’s know-how and experience from academia and industry RTD cooperation. The training will also use the relevant project-related state-of-the-art. In addition to SARM partners, LEUVEN 2014 meeting “Single Cell Genomics” will bring together many other researchers from outside the SARM consortium interested in single-cell genetics and transcriptomics. In addition, in 2016, CCRMB and UT will organise the Project Final Meeting coinciding with the Final Research Conference. SARM aims to have European Society of Human Reproduction and Embryology (ESHRE) workshop in Estonia, Tartu on the topic “Maternal - Endometrial Dialogue at Implantation”. 

Task 5.3 Establishment of Online Repository and Database for SARM. The activities undertaken under SARM project will be continuously monitored, documented and posted on the partner’s own websites. All documentation covering the SARM’s research topic, summaries of the scientific findings, the experience accumulated during secondments/recruitments, regular workshops and joint activities, and published scientific papers with the permission of the copyright owner will be made available online on the partner’s websites. Information about the project and knowledge and experience gathered during secondments/recruitments will be shared amongst the project partners and in some cases disseminated outside the project using electronic communication means. 

	Deliverables

D5.1 Online repository and Database for SARM are set up and running (M6).

D5.2 Report on each workshop/event (as a part of periodic activity reporting) (M12, M24, M36, M48).

Milestones 

M5.1 Online repository filled with substantial data (M24; subject to further development until the end of the project and thereafter).

M5.2 Four research workshop-seminars organised by the SARM consortium (M48).

	Seconded and Recruited Fellows

Implementation of WP5 is supported by the recruitments and secondments ofWP1-WP4 as the tasks outlined in the current WP form an inseparable part of the SARM project RTD activities to achieve the expected experience and cultural exchange goals of the SARM programme.


Risk Analysis
	WP
	Risk
	Likelihood
	Consequences
	Contingency plan

	WP5. Broad skills development 
	Results generated during the project not shared between the partners
	Low
	Complementary competences of partners not exploited 
	Continuous interactions between the partners will be established


	WP 6
	WP leader: UT
	WP Title

(Start month)
	Outreach and dissemination activities (M1)

	Please review this WP, making a clearer distinction between scientific dissemination and outreach activities, with quantification of deliverables (e.g. 1 press release per year; 1 Marie Curie open day per year, etc.)
Objective
Building a sustainable network within Europe to support research contribution to knowledge based economy and society and disseminate project results, also to the general public, by using the competence and resources of the seconded and recruited personnel.

Tasks
Task 6.1 Participation in international RTD conferences to disseminate the outcome of SARM’s research among the scientific community. Partners will actively participate in international conferences, symposiums and workshops: to promote SARM know-how and competence; to create new contacts and cooperation opportunities; to stay at the forefront of science, RTD and business innovation; and to identify new application areas for SARM research.

- ESHRE annual meeting: it is now the world’s leading event in reproductive medicine;

- Events organised by Special Interest Group for Endometriosis & Endometrium (SIGEE) of the ESHRE; 

- Conferences/congresses organised by the Valencian Infertility Institute (IVI) as the European leader in Reproductive Medicine and associate of IVIOMICS. For instance, “The Biomarker meeting in Reproductive Medicine: Emergence of a new field” was held in Valencia in March 2012. This congress will celebrate the following editions in 2013 and 2015, and will also be sponsored by IVIOMICS;

- European Society for Human genetics (ESHG) annual meeting;

- European cytogenetics association meeting (ECA) bi-annual meeting.

These conferences present a wealth of new research and clinical developments in reproductive medicine and genetics, much of which is of great public interest. Therefore, the reports from these conferences provide a good source for news and features.

Task 6.2 Outreach activities targeting the general public:
- Active interaction with the ESHRE and its tools available: social media, press releases, e-newsletter and articles in ESHRE journals. 

- European Researchers’ Night (http://ec.europa.eu/research/researchersnight/) events at each partner organisation; twice per project - in autumn 2014 and 2016: activities include open doors days combined with presentations, lab/clinic tours and short hands-on workshops.

- Participating researchers involved with several of the following activities: student seminars and teacher workshops; science fairs and speaking at schools and public events; providing materials for teacher training and education events; and working with other organisations on events and programmes to improve reproductive health care literacy.

Task 6.3 Development of a Market Development and Outreach Plan. The aim of this task is to guarantee sustainability of the SARM project activities beyond the project duration via putting together a concrete plan for dissemination and exploitation. Therefore, in the initial stage (from M30-M36), the consortium, under the aegis of Industry partners, will identify the new related research and application fields, which will be mainly accomplished through cooperation and transfer of knowledge at project events. This activity includes identification of end users, leading industrial organisations and other stakeholders in the field as well as initiation of cooperation with them. The SARM hosting organisations will organise for seconded personnel to have discussions with end-users (together with staff from the hosting organisation). Contacted key end-users will be invited to participate (if facilities allow) in project meetings and events. The Interim Plan will be established by Month 36. This document will be treated as a living document, subject to refinement and final presentation in Month 46. In its final version the SARM Market Development and Outreach Plan will be a statement of a set of business goals, the reasons why they are believed attainable, the plan (also timeline) for reaching those goals, accompanied by a set of dissemination and exploitation activities. It will also contain background information about the organisation and teams attempting to reach those goals.

	Deliverables 
D6.1 Publication of at least 10 popular science articles (continuous).
D6.2 Market Development and Outreach Plan (M46 - final), all partners under the aegis of Industry partners.
D6.3 At least 3 poster or oral presentations annually made by SARM researchers in international RTD and scientific conferences in order to disseminate the outcome of SARM’s research among the scientific community. (M14, M26, M38, M50)
D6.4 At least 1 press release annually per partner about the outcome of SARM’s research targeting the general public and disseminated by ESHRE (social media, press releases, e-newsletter and articles in ESHRE journals) and the partners of the SARM consortium. (M14, M26, M38, M50)
D6.5 Participation in European Researchers’ Night, twice during the project period in 2014 and 2016. (M26, M50)
Milestones 
M6.1 At least 10 presentations at international conferences (continuous).
M6.2Market Development and Outreach Plan (M36 - interim), all partners under the aegis of Industry partners.

	Seconded and Recruited Fellows

Similar to WP5, the implementation of WP6 is supported by recruitments and secondments inWP1-WP4.


Risk Analysis
	WP
	Risk
	Likelihood
	Consequences
	Contingency plan

	WP6. Outreach and dissemination activities
	Information about the consortium and its activities not enough disseminated publicly 
	Low
	The informed community does not grow as expected
	More presentations on professional conferences, presenting results in journal publications, organising workshops if needed


	WP 7
	WP leader: CCRMB
	WP Title

(Start month)
	Management (M1)

	Objective
To provide the co-ordination of the project in both administrative and technical terms aiming towards achieving effective operation of the project as well as timely delivery of quality results.
Tasks
Task 7.1 Establishment of Project Management Structure and organisation of Project Management Board (PMB) meetings
Task 7.2 Preparation of management reports (including the final report) and cost statements

	Deliverables
D7.1 Periodic Activity Reports (M12, M24, M36)
D7.2 Final report (M48)
Milestones
M7.1 Successful PMB meetings (1, 12, 24, 36, 48)
M7.2 Timely achievement of project results (M12, M24, M36, M48)
M7.3 Ethics approval amendments from relevant ethics committees for CCRMB, UT, KI, IVIOMICS and LEUVEN for studies in WP1, WP2, WP3 and WP4 (M2)

M7.4 A new ethics approval for KI from institutional ethics committee for studies in WP1 and WP4 (M4)

M7.5 Approval for the clinical study protocol from Lancet to IVIOMICS for clinical study in WP3 (M38)

M7.6 A new ethics approval for IVIOMICS from Ethics Committees of the Instituto Valenciano de Infertilidad for clinical study in WP3 (M40)


	Seconded and Recruited Fellows

The implementation of WP7 is supported by recruitments and secondments in WP1-WP4.


Risk Analysis
	WP
	Risk
	Likelihood
	Consequences
	Contingency plan

	WP7. Management
	Partners not able to carry out the work as described
	Low
	Missing results
	The work will be redistributed between the Partners able to perform the required tasks successfully




	B.4.3 List of milestones and project deliverables


	MS no.
	MS name
	Lead Beneficiary
	Delive-ry date
	Comments


	M1.1
	Improved RNA-seq technology for single-cell analytics
	KI, CCRMB
	M30
	

	M1.2
	Full transcriptomes covering all stages of human preimplantation embryo development
	KI, CCRMB
	M42
	

	M1.3
	RNA markers for embryonal chromosomal defects (together with WP2) and implantation (together with WP4) are available, intellectual work protected and research outcomes published
	KI, CCRMB, Leuven
	M48
	

	M2.1
	Single cell sequencing algorithms to analyse data
	CCRMB
	M18
	

	M2.2
	Genomic analysis of oocytes and embryos
	CCRMB
	M30
	

	M2.3
	Analysis of both genomic and transcriptome data from a single cell
	Leuven, KI
	M48
	

	M2.4
	Meeting on single cell genomics
	Leuven
	M24
	

	M3.1
	Separation technologies for endometrial cells improved and validated
	Iviomics, CCRMB
	M12
	

	M3.2
	Single-cell RNA sequencing technology optimized for different endometrial cells
	Iviomics, KI
	M18
	

	M3.3
	Meeting on progress of the project
	Iviomics
	M18
	

	M3.4
	RNA-seq data from different tissue fractions and single cells analysed, novel markers for endometrial receptivity selected
	Iviomics, KI
	M36
	

	M3.5
	The ERA test improved and validated
	Iviomics
	M48
	

	M3.6
	Seminar on applicability of the ERA test
	Iviomics
	M36
	

	M3.7
	Results from the clinical research trial using improved ERA test
	Iviomics
	M42
	

	M4.1
	The RNAi protocol optimised for use in the in vitro implantation model
	CCRMB
	M12
	

	M4.2
	The human embryo implantation model updated
	CCRMB
	M24
	

	M4.3
	Candidate genes and proteins chosen for validation experiments
	CCRMB, Iviomics
	M24
	

	M4.4
	Novel markers of endometrial receptivity functionally proven
	CCRMB, Iviomics
	M42
	

	M4.5
	Final results of the study published
	CCRMB
	M48
	

	M5.1
	Online repository filled with substantial data (subject to further development until the end of the project and thereafter)
	CCRMB
	M24 (M48)
	

	M5.2
	Four research workshop-seminars organised by the SARM consortium
	CCRMB
	M48
	The organising partner will rotate as follows: KI, LEUVEN,

IVIOMICS, CCRMB&UT

	M6.1
	At least 10 presentations at international conferences (continuous)
	UT, KI, Leuven
	M48
	

	M6.2
	Interim Market Development and Outreach Plan
	UT, CCRMB and Iviomics
	M36
	

	M7.1
	Successful PMB meetings
	CCRMB
	M1, 12,

24, 36, 48
	

	M7.2
	Timely achievement of project results
	All partners 
	M12, 24,  36, 48
	

	M7.3
	Ethics approval amendments from relevant ethics committees for CCRMB, UT, KI, IVIOMICS and LEUVEN for studies in WP1, WP2, WP3 and WP4
	CCRMB, UT, KI, IVIOMICS,LEUVEN
	M2
	

	M7.4
	A new ethics approval for KI from institutional ethics committee for studies in WP1 and WP4
	KI
	M4
	

	M7.5
	Approval for the clinical study protocol from Lancet to IVIOMICS for clinical study in WP3
	Iviomics
	M2
	

	M7.6
	A new ethics approval for IVIOMICS from Ethics Committees of the Instituto Valenciano de Infertilidad for clinical study in WP3
	Iviomics
	M40
	


	Del. no.
	Deliverable Title
	Natu-re

	Dissemination 
level

	Delive-ry date



	D1.1
	Advanced RNA-seq analytics workflow for single-cells of reproductive origin.
	R, Pub
	CO, PU
	M36

	D1.2
	The knowledge on the dynamics of transcriptome profiles across the entire human preimplantation embryo development, indicating the timing and extent of degradation of maternal transcripts, the schedule for zygote/embryo genome activation and identification of the “master genes” orchestrating the embryo development.
	R, Pub
	CO, PU
	M48

	D1.3
	The gene expression lists for normal and abnormal embryos revealed and used in WP2 to unveil the molecular mechanisms for chromosomal instability in human IVF embryos. 
	R, Pub
	CO, PU
	M36

	D1.4
	Gene expression patters from blastocyst-stage embryos are available and used for embryo implantation modelling in WP4.
	R, Pub
	CO, PU
	M32

	D2.1
	Robust haplotyping pipeline for PGD in IVF program.
	R, Pub
	CO, PU
	M36

	D2.2
	Algorithms for single cell sequence analysis enabling (1) haplotyping (2) aneuploidy detection and (3) mutational analysis.
	R, Pub
	CO, PU
	M46

	D2.3
	Different manuscripts describing the mechanisms causing embryonic chromosomal instability.
	Pub
	PU
	M48

	D3.1
	Improved detailed and validated cell-separation protocols for endometrial biopsies.
	R
	CO
	M18

	D3.2
	Optimised single-cell RNA-seq technology for endometrial stromal, epithelial, stem and immune cells.
	R
	CO
	M24

	D3.3
	Successful proof-of-principle experiments: high quality RNA-seq data from endometrial biopsies and single-cell RNA-seq data for different cellular subpopulations.
	R
	CO, PU
	M36

	D3.4
	Full package of analysed endometrial cell expression data for high-quality research paper. 
	R, Pub
	CO, PU
	M48

	D3.5
	Novel markers for endometrial receptivity for improving the current ERA platform.
	R
	CO
	M36

	D3.6
	Manuscript on consistency, reproducibility and clinical data of the improved ERA test in IF patients.
	R, Pub
	PU
	M36

	D3.7
	Prototype of a new platform for the ERA test.
	R
	CO
	M48

	D3.8
	Report on clinical research trial results on first-visit IVF-seeking patients.
	R, Pub
	PU
	M48

	D4.1
	Novel bioinformatic model of human embryo implantation.
	R, Pub
	CO, PU
	M36

	D4.2
	High-quality scientific publication describing the interactions between the blastocyst and the endometrium at the time of embryo implantation.
	Pub
	PU
	M39

	D4.3
	Optimised and validated RNAi protocol for use in in vitro implantation model. 
	R, Pub
	CO, PU
	M24

	D4.4
	Novel markers of endometrial receptivity for the endometrial receptivity test developed in WP3.
	R, Pub
	CO, PU
	M36

	D5.1
	Online repository and Database for SARM are set up and running
	O
	PU
	M6

	D5.2
	Report on each workshop/event (as a part of periodic activity reporting)
	R
	PU
	M12, 24, 36, 48

	D6.1
	Publication of at least 10 popular science articles (continuous).
	Pub
	PU
	M48

	D6.2
	Final Market Development and Outreach Plan
	O
	RE
	M46

	D6.3
	At least 3 poster or oral presentations annually made by SARM researchers in international RTD and scientific conferences in order to disseminate the outcome of SARM’s research among the scientific community.
	R
	PU
	(M14, M26, M38, M50)

	D6.4
	At least 1 press release annually per partner about the outcome of SARM’s research targeting the general public and disseminated by ESHRE (social media, press releases, e-newsletter and articles in ESHRE journals) and the partners of the SARM consortium.
	R
	PU
	M14, M26, M38, M50

	D6.5
	Participation in European Researchers’ Night, twice during the project period in 2014 and 2016.
	R
	PU
	M26, M50

	D7.1
	Periodic Activity Reports 
	R
	PU
	M12, 24, 36

	D7.2
	Final report
	R
	PU
	M48


	B.4.4 Management structure, organisation and procedures


B.4.4.1 Network organization and management structure

The SARM project is managed by the Project Management Board (PMB), involving representatives of all partner institutions: 1 Project Manager (PM, also referred to as the Main Participant and Coordinator, representing CCRMB), and members representing KI, IVIOMICS, UT and LEUVEN. CCRMB acts also as WP5 (Broad Skills Development) and WP7 (Management) leader. The other WPs will be led by WP leaders from the following partner organisations: KI – WP1, LEUVEN – WP2, IVIOMICS – WP3, CCRMB – WP4 and UT – WP6.

The PMB gathers physically normally every 12 months. On other occasions, the PMB members meet in the form of telephone/video conferences (i.e. Skype), whereas the PM is responsible for documenting the meetings and decisions made. Between the meetings, e-mail and other means of electronic communication are used. 

The chairman of the PMB is the PM, who subordinates and is obliged to report directly to the PMB. Each partner is responsible for a certain WP and subordinates to the PM. WP leaders are responsible for convening and chairing the meetings on the WP level and for reporting about progress to the PM and PMB. WP leaders communicate with the PM on a day-to-day basis.
The main responsibilities of the PMB are:

· Adopting strategic decisions on project management: technical, financial, planning and control matters, exploitation and dissemination. 

· Assessment of the performance of the project partners and the PM, posing recommendations or prescriptions to improve the operative management.

· Supervision of the project objectives to be met.

· Discussing tactical questions if these have important influence on the project’s success. 

Decisions of the PMB are taken with a majority vote of all PMB members (3/5), the quorum being the same (3/5).

Each partner reports project progress to the PM on a 12-month basis. This covers technical progress, results, deliverables, compliance with the plan and, if necessary, also deviations from the plan. Progress of the tasks is reported in terms of percentage of completion and estimated time to completion, deviations from the agreed timescales and proposed corrective actions. The PM summarises the overall project progress, updates planning charts and manpower records. The PM is responsible for reporting to the European Commission on a periodic basis. All these activities help to anticipate the possible risks of time mismanagement and assist in monitoring the progress of work.

The consortium applies an internal reviewing procedure to guarantee the quality of its results. For internal control, two weeks before the final submission date of a deliverable the draft version is to be circulated among the partners for comments and suggestions. By the time of a deliverable the WP leader has to present the deliverable to the PM.

The management of the project is conducted in accordance with the Consortium Agreement (CA). The CA is signed after the approval of the proposal and before the Grant Agreement with the European Commission enters into force. The CA lays down the more detailed principles of project management: internal organisation of the consortium (governance structure and decision-making processes), provisions for the settlement of disputes within the partnership and matters concerning funding etc. in more detail. All aspects concerning intellectual property rights and management of knowledge will also be settled in the CA. 

Related to risk management, we do not foresee any high risks of failing the implementation of the proposal activities and/or achieving project objectives. Earlier contacts between partners have proved good capability for cooperation. The WP-specific risk assessments for SARM (RTD and other) activities are listed in more detail in B.4.2 WP description tables.
The main general risks relate to personnel ability to be seconded to another institution in which case the respective partner will replace this person with another having similar competences. Risks of partners drawing back from the project are minimal. Risk of project coordinating person leaving the coordinating organisation is well covered by the high managerial capacity of CCRMB, having sufficient knowledge about European/international project management.
Conflicts will be resolved at the lowest level possible, and preferably amicably. If an agreement cannot be reached at a WP level, then the Coordinator will mediate. If that is not satisfactory, then the PMB will take a decision, and, if necessary, will ask for the authorisation of the European Commission. Procedures on conflict resolution will be included in the CA.
According to the Special Clause 5 bis of Article 7 of the Grant Agreement, a mid-term review meeting shall be organised with the presence of all partner representatives, seconded & recruited personnel until that time and EC/REA representatives; preferably during month 20-22 of the project. The venue and organisation of this meeting shall be of the responsibility of the coordinator, and the timing and location of the meeting shall be agreed with the EC/REA project officer.
B.4.4.2 Financial management

The financial management of the Consortium Budget is based on European Commission’s FP7 rules and procedures as well as specific IAPP rules, the Grant Agreement, and regulated in detail by the Consortium Agreement (CA).
The Community financial contribution to the Project shall be distributed by the Coordinator according to:

· the Consortium Budget as included in the Consortium Plan (i.e. Description of Work and the related agreed Consortium Budget)
· the approval of reports by the European Commission, and

· the provisions of payment in the CA.

All payments, including the pre-financing, shall be made without undue delay by the Coordinator after receipt of funds from the European Commission, in accordance with milestones and the accepted decisions of the Project Management Board on the Consortium Budget, which includes the payment schedule.

Each partner shall be funded only for its tasks carried out in accordance with the Consortium Plan and the Consortium Agreement. In accordance with its own usual accounting and management principles and practices, taking into account the EC FP7 and IAPP rules, each partner shall be solely responsible for justifying its costs with respect to the SARM project towards the European Commission. Neither the Coordinator nor any of the other partners shall be in any way liable or responsible for such justification of costs towards the European Commission. Derived from which, in case the European Commission shall, at any eligible time, declare any of the costs of any partner to be/become ineligible, this partner shall immediately upon first request recover such costs to the European Commission or the body assigned by it
Specific SARM modifications to the by default IAPP rules include the following:

· Over 50% of the personnel to be seconded are married; therefore, the calculations in the budget are made with the “mobility allowance for people with family”. In case the real situation of the seconded is different, the sums will be recalculated and paid out to reflect the actual situation, based on the declarations on the conformity, signed by each fellow.
· The SARM project secondments include altogether 8 fellow-months of intra-national secondments (between CCRMB and UT, within Estonia), thus no mobility allowance shall be calculated for the concerned fellows.
· The EU contribution to cover all SARM partners’ incoming and outgoing seconded researchers’ Category 1 (monthly Living Allowance) and Category 2 (Mobility Allowance) financing will be transferred from the “Host Organisations’” to the “Sending Organisations’” budget, to be better in line with the partners’ internal regulations for salaries and contracts of researchers. Thereby the Type A employment contracts with full social security coverage shall be used whereas the original contracts of the seconded fellows shall be put on hold for the time of the secondment. The Category 3 (Contribution to the research / Transfer of knowledge programme expenses) financing will remain within the “Host Organisation’s” budget. The details of the modification will be described and settled in the CA. 

B.4.4.3 Recruitment strategy

The potential shortage of experienced researchers and businesses will pose a serious threat to EU’s innovative strength. Therefore, Europe must dramatically improve its attractiveness to researchers by providing them with open, transparent and internationally comparable selection and recruitment procedure, as well as tailored to the type of positions advertised. SARM recruitment strategy will be based on the EC’s Code of Conduct for the Recruitment of Researchers.
New recruitments 
Recruiting new researchers from outside the consortium is a time-consuming and costly process. Therefore it is in the best interest of each partner to recruit as experienced researchers as possible and to find additional resources to continue the cooperation after the recruitment period and project duration. The current proposal foresees the recruitment of 8 people for a total of 120 person months over a 4-year period. Partners recruiting new staff shall aim for it to make the most of the proposed cooperation project and improve the attractiveness for researchers to work in Europe.
Selection 

All instruments available for the partners will be used, in particular international or globally accessible web-based resources such as the EURAXESS Jobs Portal (http://ec.europa.eu/euraxess)to fill the planned positions with competent people. Additionally, cooperation partners in the specific field of R&D will be used to advertise vacant positions. National contact points of FP7/Horizon 2020 can be used and advertisements will be published (online) worldwide. Advertisements shall give a specific description of the knowledge and competencies required, and shall be specialised enough to encourage the most suitable applicants. The preliminary profile of the researcher intended to be recruited from outside the current consortium is given in work package tables in chapter B.4.2. Advertisements will include a description of the working conditions and entitlements, including career development prospects. Candidates will be informed about the limitations posed by the PEOPLE IAPP scheme prior to the selection. Whenever possible, a wide range of selection practices will be used, such as external expert assessment and face-to-face interviews. Candidates are guaranteed a fair competition independent from any background information.
B.4.4.4 Gender aspects

As for gender issues, the consortium shows willingness to contribute to making Europe a more fruitful environment for science and innovation, therefore, making use of the best people in research institutions. The Partners and Management procedures of the project will seek to promote the participation of women throughout the project. The Consortium will ensure that there will be no gender discrimination in the allocation of its funds.

The present project considers it important that women have access to training, personal and professional development equal to men and that there exist possibilities allowing women to provide their competence and know-how for the benefit of the project and thereby manage their careers and families. 

Female researchers will be encouraged to participate under all of the teams and in all work packages, thus the project supports the European Commission's position on the vital role of women for building a competitive EU knowledge based economy.
B.4.4.5 Intellectual property

The pre-existing intellectual property will be engaged into the project as pre-existing know-how, which will be granted access to within the project implementation whenever it is justified, without any charge to other partners. New knowledge created in the project will belong to the parties, which have directly contributed to the development of the result. However, taking into account the nature of IAPP projects, promoting cooperation between academia and industry, if deemed necessary by project partners, the consortium may reach a different agreement to protect commercial partners from losing their intellectual property to competitors and to grant academia partners with irrevocable, non-exclusive rights to use the foreground for publications, further research and academic teaching.

Participants shall ensure that the foreground is disseminated as soon as possible. The conditions for such dissemination, having due regard for all interests involved, shall be settled in the Consortium Agreement before signing the Grant Agreement with the European Commission.

All aspects concerning intellectual property rights and management of knowledge in detail will be settled in the Consortium Agreement as well as in individual secondment and recruitment contracts. 

The Consortium Agreement will also stipulate the terms, which will apply after the project has come to an end, with regard to the use of pre-existing know-how and new knowledge created within the project. It is foreseen that pre-existing knowledge that will be used after the project completion is subject to license agreements or direct sales of technology. Rights for new knowledge generated within the project will be defined by the participation of each partner in creating it.
B.4.4.6 Subcontracting

The SARM project will involve minor subcontracting from a company named Invent Baltics LLC (IB; registry code in the Estonian business register: 11204757, EC PIC code: 993246051) during the project 4-year duration.

The consultants have been selected based on IB‘s excellent track record in consulting FP6/FP7 proposals: since 2006 on the company level and a little longer on involved individuals‘ level. There are a few other service providers in the Estonian RTD consulting market with which the Coordinator has either a prior negative experience or with which the Coordinator has cooperated within other projects, which provides the Coordinator a well-informed overview of various consultants‘ capacities, capabilities and track record.

IB currently employs 12 people full time and offers innovation consulting and managerial/administrative services over the full development life cycle. In addition, IB has been involved as a partner to FP7 CSA projects, prepared more than 30 successful FP7 proposals, as well as offered administrative management services to other consortiums. The SARM consortium has previous positive cooperation with them – during earlier projects and both the SARM project proposal preparation and negotiations with the REA in 2012. Therefore it is a thought-through, well-reasoned and discussed decision within the consortium to involve IB into SARM administrative management as subcontractors. The consortium partners agree that such arrangement provides them best value for money.

The estimated budget of IB activities will be ca 35 000 EUR for the whole 4-year period, which makes up ca 13% of the total management category budget of SARM. 

Description of services to be provided by IB consultants:

· Help in organising and preparing consortium meetings and events;

· Introduction to and support in implementation of IAPP rules and regulations for the consortium and tracking that all is in line with the technical regulations;

· Implementing internal reporting guidance on rules and procedures and preparing templates for this (internal progress and financial reporting, secondment reporting, recruitment reporting, work package reporting, etc.) so that the Coordinator can more easily take care of the reporting to the EC/REA at any project period;

· 
· 
· Minimising all partners' need to contact REA for each question actually stated or interpreted in the GA/Annex 1;

· Supporting partners in using the Participant Portal;

· Help in administering the Consortium Agreement;

· Providing a continuous "helpdesk" for all partners;

· Help in setting up and maintaining the website and document repository for the project.

All activities of the consultants will be carried out in constant cooperation together with the Coordinator, partners and their staff.

All content and GA administration will remain the sole responsibility of the Coordinator and partners, as outlined in the GA Annex II.2.

B.4.4.7 Small Equipment for SMEs
The SME-partner CCRMB will purchase real-time/quantitative-PCR machine. This equipment shall be used to validate the DNA-/RNA-sequencing and microarray results in WP1-WP3 and down-regulation of gene activity in WP4.


	B.5 Impact
B.5.1 Impact towards the policy objectives of the programme


The SARM project aims at creating a network of institutions in the EU that communicate and exchange scientific and technical information that fall in the field of reproductive medicine and genetics. The communication and exchange will be accomplished through knowledge mining from partners mainly during researcher secondments but also in the course of institutional interaction throughout the project. The knowledge gathered and exchanged will contribute to the production of resources which can be used to develop the created partner network into long-term industry-academia collaboration. The public-private partnership is necessary to train (young) researchers in overcoming the data flood not only in their specific research-oriented domains, but for all data intensive fields. In order to ensure that the researchers, especially ESRs, have access to cutting edge thinking in RTD it is necessary to involve more experienced professionals (ERs, MERs) who have training and experience in the various aspects necessary for SARM collaborative research. Different from classical training on the subject, utilizing this unique expertise provided by the members of industry and academia will fulfil the critical capacity building needs and goals identified by the IAPP programme Another potential spin-off from the project could be a shared public-private partnership in recruitment and retention of researchers currently involved in SARM secondments as well as retention of the recruited during SARM.

The industry-academia collaboration will contribute to the objectives of the project through:

· Expertise – Organisations are dedicated and experienced in their respective fields. 

· Credibility – The private and public partners have demonstrated sustainability with a solid track record for success in RTD. Through dissemination activities the project can be a role model to replicated activities worldwide.

· Resources – Energy and resources of the involved sectors can be targeted largely at ESR/ER/MER engagement rather than the over-burdened design, implementation and management of the programme. 

· Network – Establishment of a network of contacts and partners across the consortium and further, providing the researchers an opportunity to freely choose their career location by eliminating social and cultural barriers to mobility.
The project’s aim is to strengthen and expand the respective partners’ capacities and cooperation via the chosen research and knowledge transfer programme, enabling also efficient training and best practices tools for researchers (including post-graduate students).
The industry-academia collaboration network will aim to fulfil the following goals:

· By leading its participants to the development of the most innovative RTD approaches, SARM will directly increase the competitiveness of all partners, but will also contribute to reinforcing Europe’s top position in the field of assisted reproduction;

· Develop a realistic project pipeline;

· Build the capacity of Academia and Industry partners – using the means of knowledge sharing and broad skills development, bringing closer together researchers’ different cultures and expectation patterns, with a target of more effectively advancing the contributions of research to Europe's knowledge economy and society;

· Stimulate young people to take profession of a scientist, encourage European researchers to stay in Europe but act and interact internationally;

· Following the latter, promote trans-national and inter-sectorial mobility between research institutions and SME-s;

Promote life-long learning and career development, for knowledge transfer between sectors and with the rest of the world.

B.5.2 Impact on individual partners

CCRMB is an SME offering applied research and product and process innovations to its shareholders. CCRMB’s RTD projects focus on providing novel tests, disease biomarkers and technologies for reproductive medicine. All our projects hold clinical and commercial potential as they have stemmed from the direct need for improvements in clinical practice and quality outcomes, including more accurate, sensitive and safe diagnostic tools for infertility and more gentle and efficient IVF treatment. CCRMB’s objectives for RTD partially overlap with SARM’s intentions aiming at developing better solutions for female infertility diagnostics as well as exploring the best ways for embryo selection in IVF. The SARM consortium plans its research on embryo and endometrial genomics trying to identify the culprits of high prevalence of chromosomal pathologies in IVF embryos and the frequent gene expression dysregulation in endometrial tissue. The innovative research undertaken within the SARM consortium may provide attractive alternatives to diagnostics of endometrial-related female infertility and algorithms for improved embryo selection in IVF. This novel knowledge obtained in SARM can be successfully integrated into the current CCRMB’s pipeline of RTD projects, improving the chances for successful and valuable solutions for reproductive medicine.

The partners of CCRMB in SARM are well-known academic and industrial institutions having more sustainable funding and better access to human resources necessary to conduct high level science and carry out RTD projects. Therefore, the transfer of knowledge through the bi-directional scientific secondments is a valuable and rewarding experience for CCRMB towards deeper integration into the European scientific community. CCRMB can demonstrate its long-standing and productive collaboration with Karolinska Institute and IVIOMICS in terms of joint publications and PhD programmes. The cooperation with IVIOMICS gained further impetus when EUREKA’s Eurostars Programme project was launched in December 2011, providing the funding for joint biomedical research for the next 3 years. However, the SARM framework would provide an even more solid ground for future cooperation and exchange of experience between the research groups specialising in reproductive sciences across Europe.
Karolinska Institutet is represented in this consortium by the Department of Biosciences and Nutrition (Prof. Juha Kere) and the Department of Women´s and Children´s Health (Division of Obstetrics and Gynecology, prof. Kristina Gemzell-Danielsson and Dr. Lalit Kumar). KI as a whole has an acknowledged profile as an internationally well-connected research institution and the proposed SARM work will further strengthen that profile. We recognize that high-impact research often depends on international collaboration between partners of highest expertise, often not available at one’s own university. The SARM project and the programme of researcher exchange allows KI’s researchers at all levels to integrate within the European research environment, working on a project that requires specialized skills, materials and knowledge. KI has established itself as a considerable research centre of both embryonal and endometrial biology. The corresponding research units at KI would also benefit from the novel scientific technologies developed within the consortium, taking into account the fact that first-hand access to those solutions is granted for the consortium partners. Research activities planned within the SARM framework involving our industrial partners CCRMB and IVIOMICS efficiently allow KI to put the methodological approaches developed in the academic setting in use in the clinical practice, a goal very much desired by all academic researchers. At the same time, the SARM Consortium Agreement regulates all questions related to intellectual property rights, protecting KI’s interests, along with those of other academic partners. In addition, the secondments between industrial partners enable KI’s scientists better understand the necessities, as well as the workflow of industrial institutions, creating an opportunity for further fruitful collaborations. The highly interactive and dynamic nature of SARM holds great promise for innovative scientific discussions and dissemination of ideas, making participation in this project extremely advantageous.

IVIOMICS is a team with broad experience in pioneering genetic and molecular diagnostics in Europe. It includes 35 highly qualified professionals and it is a company with the most preimplantation genetic diagnosis (PGD) cycles performed in the whole of Europe and one of the world references in this type of techniques. The constant efforts IVIOMICS makes in R&D enables it to create and develop specific tools to support professionals in the reproductive medicine field. This task has been reinforced with the incorporation of the new products development department in IVIOMICS. In order to promote the clinical transfer of IVIOMICS’ products, it is permanently collaborating in clinical research with the main national and international institutions. Thanks to all these efforts, the customers can access the information they need for clinical decision making in good time and with the maximum guarantee for the purpose of improving their IVF success rates. The academic partners in this proposal: UT, LEUVEN and KI are well recognised in the reproductive medicine research. Therefore, the possible transfer of knowledge through the bi-directional scientific secondments is a valuable and rewarding experience for IVIOMICS. Cooperation with LEUVEN will provide IVIOMICS new frontiers on the development of detection of chromosomal aneuploidies in human embryos for routinely used IVF-PGD. At the same time KI will provide the knowledge and skills on single-cell RNA isolation and sequencing.  Both of these new approaches will find sooner or later a way into routine clinical applications in IVIOMICS, IVI clinics and elsewhere.
The first area of strategic interest of University of Tartu (UT) relates to reinforcing competitiveness by providing international and interdisciplinary collaboration between UT and other academic groups as well as industrial partners. Thereby the molecular genetics group will have access to the knowledge in reproductive biology and genetics hold by other partners. By collaborating on the SARM topic of embryonal and endometrial genomics, UT will access highly novel single-cell analytical techniques and thereby broadens its portfolio of scientific and technological expertise. At the same time industrial partners – IVIOMICS and CCRMB – participating in SARM will be encouraged to take part in the project, ensuring the progress of research concepts to final commercialisation. In commercialisation of these new technologies, the interests of UT will be secured through intellectual property rights regulated by the Consortium Agreement of SARM. As to conclude, multilateral collaboration within SARM brings together top European competences at reproductive medicine and genomics, including the know-how on recent technological breakthroughs in single-cell DNA and RNA analysis, giving the scientists at UT an extraordinary possibility to have a direct contact with renown scientists and to be involved in the work in multidisciplinary research.
The second area of strategic impact on UT focuses on solving critical problems of infertile couples seeking for IVF treatment. The research goals in SARM collaboration, novel biomarkers and technologies for genetic embryo selection and endometrial quality assessment, have a potential for routine clinical use. By providing better understanding of the genetic factors involved in the infertility, SARM will provide new ways for diagnostics and therapy. These novel solutions will find the quickest way to routine clinical use at Women’s clinic at Tartu University Hospital. UT university hospital is the biggest and most valued clinic in Estonia and the Baltic countries providing all medical services required by infertile couples. Therefore, as SARM addresses an important medical issue, the project will have a wide impact on public reproductive health services.
The KU Leuven group combines both the fertility centre and the genetics department. The clinical genetics department performing over 40 000 tests a year has been a leader in the development of genetic diagnostics methodologies. Over the last years the laboratory has been a pioneer in single-cell genomic technologies and obtained patents in this area. The collaboration within SARM will enable the rapid expedition and application of those innovative technologies to improve IVF and PGD procedures. It provides a mean to make a real impact, not only locally but across Europe. Secondments to CCRMB and IVIOMICS will enable LEUVEN to aid this technology transfer process but, in addition, allow it to learn the dynamics and operating procedures in other high impact laboratories. This in turn will enable LEUVEN to develop novel ideas and application routes and help to stay at the forefront of technology development. KU Leuven has a long-standing tradition in reproductive sciences. The novel approaches being developed in this programme by all SARM partners will aid research occurring in LEUVEN. Secondments to other partners will transfer the expertise developed at LEUVEN and bring the latest approaches back.

The SARM consortium plans to recruit ER- and MER-level researchers for a total of 120 fellow months during the whole project period. All project partners would like to recruit bioinformaticians (KI for 18, LEUVEN 15, IVIOMICS 24, UT 12 and CCRMB 12 fellow months) showing the overall shortage of researchers with bioinformatic background. The recruited researchers will complement the bioinformatic data analysis teams at partner institutions and would make them more capable of handling and analysing the massive genomics data created within SARM RTD studies. In addition, the consortium members will recruit molecular biologists (39 fellow months in total) able to use and develop further the most advanced genomics tools.
	B.5.3 Plans for exploitation of results and Dissemination strategy


Please review this section, making a clearer distinction between scientific dissemination and outreach activities.

There are two types of results that can be exploited – organisation level and researcher level results. The organisation level exploitation consists of two paradigms: Industry and Academia. The Industry will have gained access to new knowledge and improved techniques to raise competitiveness in their specific service/product area. The Academia will have had a trial experience with the transfer of knowledge programme and will be able to assess the effectiveness of such a programme considering future needs of the organisations. One positive outcome could be a wider dissemination of Academia partners’ programmes between public and private partners, thereby increasing the competitiveness of researchers and the popularity of R&D careers.

The fellows that participate in the research programme, especially on ESR level, have been opened up career opportunities in the participant organisations and their associates, including wider Industry partners, thereby adhering to the sustainability principle of training researchers in public-private partnerships. The industry partners (CCRMB, IVIOMICS) have committed to providing the researchers with the required industry level experience to meet the job market demand. This project illustrates how collaboration between public and private sectors can provide opportunities to achieve goals that could not be achieved by either sector working alone. The potential exploitation of project results comes from the biomedical technologies/techniques developed by the end of the SARM project, including improved embryo selection and endometrial quality diagnostic possibilities for reproductive medicine. These techniques will enhance R&D intensive processes in Academia and Industry with a significant impact on the commercial reproductive medicine market.
The project supports collaborations among small- and medium-sized research groups from different research institutions in Europe, combining and unifying knowledge and skills during the project, which will be made available for other research groups, preferably without delays and in a reusable format. Hence, training young researchers in the SARM fields reaches beyond national borders and will develop young researcher skills deeply needed by industry and science. 

Concrete dissemination activities of SARM combine several approaches and activities like:

1) Organisation of joint seminars, workshops and conference 

The consortium plans to organise one RTD workshop per year, i.e. four altogether, rotating the organiser among the partners. Further, in 2014, LEUVEN will organise a conference on “Single Cell Genomics” that would also be attractive to researchers outside of the SARM consortium. Therefore, in addition to the members involved in SARM, the conference will bring together many leading scientists in the field.  

2) Publications

Considering the uniqueness, importance and novelty of the SARM research topic, the study reports will be disseminated to the scientific community in the form of best journal publications, scientific meetings on these topics and other awareness raising activities. The publication of our research work in high-impact peer-review scientific journals is the quality standard for all SARM partners. Still, the importance of all technological and scientific innovations eligible for patent protection generated within the current consortium will be judged by Project Management Board prior to the publication in academic journals and conferences. The exact rules and procedures to secure all relevant intellectual property rights before publication will be settled within the Consortium Agreement.

The dissemination of our results will be best guaranteed through the publication in the highest-ranked journals. All members of the SARM consortium have published during the last couple of years in the top-level life science and medical journals like Nature, Nature Genetics, Nature Biotechnology, Nature Medicine, Genome Research, American Journal of Human Genetics, PLOS Genetics, Diabetes, Nature Protocols, Human Molecular Genetics, Journal of Medical Genetics, Genome Biology, Journal of Clinical Endocrinology and Metabolism, Human Mutation, Molecular Endocrinology, Epigenetics and Human Reproduction.

As required by Annex II of the Grant Agreement, the coordinator shall ensure that all publications and presentations by members of the project consortium – including all funded fellows – acknowledge the EU financial support received. This acknowledgement should specifically refer to the Marie Curie Industry-Academia Pathways and Partnerships (IAPP) action, as well as the project number and acronym.

3) Participation in international workshops and conferences 

The consortium partners plan to participate in a number of international science, medical and/or RTD events during the project and present SARM results either during poster or oral presentations as well as publish in conference proceedings:

· European Society for Human Reproduction and Embryology (ESHRE) annual meetings;

· Events organised by Special Interest Group for Endometriosis & Endometrium (SIGEE) of the ESHRE, e.g. pre-congress courses etc.;

· Conferences/congresses organised by The Valencian Infertility Institute (IVI) as the European leader in Reproductive Medicine;

· The Biomarker meeting in Reproductive Medicine: Emergence of a new field, in 2013 and 2015 sponsored by IVIOMICS; 

· European Society for Human genetics (ESHG) annual meetings;
· European cytogenetics association (ECA) bi-annual meetings.
4) Exploitation of the competencies of seconded and recruited personnel

During four years the SARM consortium aims to second people for a total of 145 fellow months and recruit for another 120 fellow months. All the seconded and recruited personnel will act as “Marie Curie ambassadors” during events targeted at either research circles or the general public. See for more details in section B.5.4.
	B.5.4 Outreach activities


In order to promote communication between the scientific community and the general public and to increase awareness about infertility treatment and its ethical concerns, as well as about the life sciences in general, various outreach activities will take place throughout the project, led by the participating ESRs as well as ERs/MERs. There will be two types of public outreach – one to the scientific community and one to the general public, regarding the research results and also the experience of being a participating researcher in an IAPP project. The latter will be mainly focused on university students interested in science and R&D work. The general outreach of the project will be in the form of collaborative knowledge sharing through open doors days (e.g. during the European Researchers’ Night) combined with presentations, lab/clinic tours and short hands-on workshops, also through national media (local newspaper articles, press releases, and radio/TV-talks). The involved researchers will all have a side role as designated outreach scientists. During the project, each involved researcher is expected to sustainably participate in at least one community event or conference as follows: exhibiting at conferences and science fairs; participating in career fairs, school programmes and student seminars; providing materials for teacher training, teacher workshops and education events; and working with other agencies and organisations on events and programmes to improve assisted reproduction and infertility treatment related literacy.
Careful attention will be given to provide more general and understandable information about infertility, its treatment ways, SARM research topic and results, and ethical concerns of assisted reproduction facing the medical community, patients and the society as a whole. These outreach activities will include dissemination of information and ideas through public events/venues, press, radio or television broadcasting, including debates and publications in popular media. The SARM related issues will be also circulated through electronic media, like partners’ web pages and other social media efforts.

An important specific activity is the SARM annual research workshop-seminar and the Final Research Conference, organised by the partners in turns (and coinciding with annual Project Management Board meetings; see more in section B.4.2, WP5, Task 5.2). Namely, WP1-WP4 will include 1 annual international workshop for the consortium per year, i.e. 4 in total. These workshops aim at researchers’ training based on the consortium’s know-how and experience from academia and industry RTD cooperation. The training will also use the relevant project-related state-of-the-art. The staff seconded to or recruited by the host of the workshop of a concrete year will give strong and direct input into organising the event, first, to share the knowledge, but also to learn management and organisational skills. All other researchers involved in the SARM project over four years are able and encouraged to participate in the annual project events.

B.6 Ethics
Participants and associated partners will obtain the necessary approvals by appropriate local and national Ethics Committees, as well as relevant animal licences where appropriate. Copies will be forwarded to the REA prior to the commencement of any research work in the frame of this project.

The Beneficiaries accept to uphold the highest standards of scientific integrity and ethical conduct during the implementation of the grant agreement.

All research involving human tissues and/or human embryos and dealing with complex problems such as human (in)fertility raise some ethical concerns. In a broader sense, IVF treatment generates debate over human life and human reproduction as such. In a narrower sense, IVF treatment is a very controversial issue, as it is a considerable medical and emotional burden on the participants and the development of new techniques is associated with several ethical concerns due to use of human embryos and biological samples from patients and healthy volunteers. This proposal aims to elucidate the complex mechanisms behind human preimplantation embryo development and endometrial maturation, and thus the experiments include the use of human endometrial biopsies and donated oocytes and preimplantation human embryos. The experiments planned in this proposal are meant to eventually improve currently used IVF treatment approaches and hopefully decrease the medical, emotional and financial burden associated with the procedure. All research conducted within this project complies with EU legislation as well as national legislation, follows the guidelines postulated by the Convention on Human Rights and Biomedicine (Oviedo, 1997) and is approved by regional ethics committees (please see the compendious table below for all valid ethical approvals issued to project partners and for expected timeframe of new approvals and amendments). 
The common ethical standards (participation in the study is voluntary and the participant is introduced to the purposes, methods, personnel, putative complications of the project and the applicability of the results of the project) apply to all participants. An informed consent will be obtained from all participants. The anonymity and confidentiality of the participants is assured in all stages of the study. Biological samples of the study will be coded and the personal data will be available only to the clinical coordinators of the study. Furthermore, all participants can withdraw themselves from the study any time following the signing of informed consent without any penalty or without affecting the quality of medical treatment they receive. When applying for new ethical approvals, information on the procedures that will be used for the recruitment of participants and the nature of the collected material will be provided together with the application. In addition, information on privacy/confidentiality and the procedures that will be implemented for data collection, storage, protection, access, sharing policies, retention and destruction of the collected material and data will be provided to the ethical committees and to the study participants. Copies of the Informed Consent Forms and Information Sheets will be included with the applications. If there is a necessity for secondary use of data previously collected, it will only be done if it has previously been agreed upon by the participant, their consent covers the use of their data in the current study and an approval is obtained from ethics committees. To assure the compliance with all national and EU legislation and ethical standards, an Ethics Advisory Board consisting of four people, one from each participating country due to differences in national legislation and regulation regarding the ethical aspects, will be formed. 


	Country
	SARM project partner
	Existing ethical approvals
	Permission to use in research:
	New approvals or amendments
	Timeframe for new approvals or amendments

	
	
	
	embryos
	endometrial biopsies
	
	

	Estonia
	UT

CCRMB
	201/M-19

210/M-22

214/M-16 

202T-4
	yes
	yes
	Amendments to allow use of material in SARM project 
	Project months M1-2

	Sweden
	KI
	2009/1940-32, Dnr: 00-133
	no
	yes
	Amendment to allow use of material in SARM project
	Project months M1-2

	
	
	
	
	
	New approval for use of oocytes and embryos
	Project months M1-4

	Belgium 
	LEUVEN
	Federal:

ADV_039_UZ-KU

Adv040_UZ-KU

ADV_042 (fed)

Local:

S52355

S51823

S54140
	yes
	Not collected
	Amendment to allow use of material in SARM project
	Project month M1-2

	Spain 
	IVIOMICS
	Certificado CEIC for studying of endometrial receptivity
	Not collected
	yes
	Amendment to allow use of material in SARM project
	Project month M1-2

	
	
	
	
	
	Amendment to allow use of improved ERA in clinical study


	Project month M37-40


The use of human preimplantation embryos for research is a controversial issue. It must be stressed that no embryos are created solely for research purposes in the context of this study. All embryos used are supernumerary embryos no longer used in infertility treatment of those donating them. These embryos would otherwise be discarded, and are subsequently donated for research. An important goal of this project is to find markers for embryonic chromosomal aneuploidies and structural defects, a common reason for pregnancy failure and congenital abnormalities. For obvious reasons, such research can only be conducted on human embryos. 
We plan to use altogether 250 oocytes and embryos – 100 (25 oocytes, 25 2-4-cell embryos, 25 8-cell embryos and 25 blastocysts) in WP1, another 100 in WP2 and an additional 50 embryos (25 2-4-cell embryos and 25 8-cell embryos) in both WP1 and WP 2. These embryos will be collected from partner institutions in 3 participating countries – Sweden, Belgium and Estonia. For the success of this project, all institutions participating in WP1 and WP2 must have a permission to work with donated embryos. The exact means and protocols of collecting the oocytes and embryos for research depend on the national legislation and traditions of the research centre involved, but a general overview has been given below. All oocytes and embryos used in this project are donated for research and the parents have given a verbal and written consent. In case of oocytes, they have been either frozen or are fresh. In case of embryos, there is a two tier approach and either frozen IVF embryos donated for research are used, or alternatively, fresh embryos following preimplantation genetic diagnosis can be used. The embryos that are unsuitable for transfer due to the presence of the wrong allele can, when consent has been given by the parents, be used for research.

In Estonia, research conducted with embryos is regulated by the Artificial Insemination and Embryo Protection Act, which states that embryos that are not transferred to a woman or have remained unused due to circumstances specified in relevant subsections of the Act may be used for scientific research if consent has been obtained from the persons who donated the gametes. An ethical approval to use human embryos in scientific research has been given to project partner UT by the Research Ethics Committee of the University of Tartu, which oversees all research conducted in the field of medicine and natural sciences and ensures its compliance with internationally recognized ethical principles; however, an amendment has to be submitted that would allow the use of human embryos within the SARM project. 

Embryo research in Belgium is strictly regulated at both the institutional level and the federal level. All research projects involving embryos have first to be approved by the local medical ethics committee established at the University hospital. The committee works according the ICH-GCP principles (International Conference on Harmonization Guidelines on Good Clinical Practice). Subsequently, the project proposals are submitted to a federal commission for medical and scientific research on in vitro embryos which has to approve the research. Yearly progress reports are also required. Project partner LEUVEN holds several valid ethics approval for using embryos in research; however, an amendment has to be submitted that would allow the use of human embryos within the SARM project.

In Sweden, embryos are donated by the patients after verbal and written content. Only embryos stored for 5 years and that are to be discarded after that time can be used in scientific research. Donated human embryos can be used for research purpose up to 14 days of development. At the moment, project partner KI has no valid ethical approvals covering the use of human embryos, but an approval will be applied by project month M4

Since the establishment of a successful pregnancy involves two counterparts – the embryo and the maternal endometrium, this research also involves the collection of endometrial biopsies. Endometrial biopsies will be collected from 25 infertile women and 25 healthy volunteers using suction curettage, which is a harmless technique used routinely for gynaecological assessment. The endometrium is a periodically regenerating tissue and therefore the procedure will not cause any permanent damage to the tissue or affect the woman’s fecundity or general reproductive health. The procedure performed by experienced gynaecologists involves mild discomfort but does not require general anaesthesia or post-procedure follow up. 
As endometrial biopsy with suction curettage is a low-risk procedure, we currently have no insurance policies planned for research participants. In the infertile women group, the endometrial biopsy is performed as a part of routine check-up for infertility diagnostics and therefore sampling of these women does not need additional procedures. The biopsies from these patients will be collected during a spontaneous menstrual cycle prior to the IVF treatment cycle. The 25 healthy volunteers will be recruited specially for this study, if they are willing to participate and meet the study inclusion criteria. The healthy volunteers and infertile women will give a total of two biopsies at two different time points during the natural menstrual cycle. The healthy volunteers receive no direct benefit from this study and therefore participate because of their sincere and altruistic will to help others.

Both the infertile women and the healthy volunteers will be recruited by clinical coordinators in three participating countries (Spain, Sweden and Estonia). The clinical coordinators will introduce the planned research to the participants; inform them about the inclusion criteria, and possible risks and benefits. The clinical coordinator will also serve as a contact person for the participants throughout the study period. All participants can withdraw themselves from the study any time by simply contacting the clinical coordinator without any penalty or without affecting the quality of medical treatment they receive. All personal data and samples will be coded by the clinical coordinator to assure the anonymity of the participants. All collected data will be stored, encrypted and used strictly for scientific purposes and no data are given out to third parties. 

In Estonia project partners UT and CCRMB hold a valid ethical approval for collecting endometrial biopsies from infertile women and healthy controls and conducting gene expression studies on biopsied tissue. An amendment has to be submitted to the Research Ethics Committee of the University of Tartu to allow the use of collected material in SARM project and extend the approval to also include SARM partners. SARM partner from Sweden (KI) has an ethical approval to collect endometrial biopsies from healthy volunteers, while our partner from Spain (IVIOMICS) has an approval for collecting biopsies from infertile women. Therefore, both of these partners have to apply for approval extensions to allow the use of already collected material in SARM project and collect new material in the frameworks of the SARM proposal. 

In addition, activities in WP3 include an evaluation of the clinical significance of the current ERA tool at IVIOMICS by conducting a retrospective study on pregnancy rates after ERA diagnosis in implantation failure patients. All women participating in this study have already given an informed consent (and endometrial samples) that allows the use of their anonymous data for research and analysis. The anonymity and confidentiality of the participants is assured in all stages of the study. Any personal details included in the informed consent form are included in a confidential automated file, which is duly registered in the Spanish Data Protection Agency in accordance with the specific terms set out in Law 15/1999, whose ownership corresponds to IVIOMICS, S.L. for the purpose of managing the above-described study. At all times, the patient has the right to access, rectify and cancel such data, as acknowledged by the cited legislation on personal data protection. Our research also includes a prospective blind clinical research study for first-visit ART-seeking patients (n=100) using the validated medium-coverage platform for testing endometrial receptivity (the improved ERA). These patients will be recruited and samples collected during the last quarter of the SARM project. The clinical research study is meant to evaluate the ERA test that has been improved by adding markers stemming from the research activities planned in this proposal.

At the moment, a research protocol of this prospective study has been submitted to Lancet for initial clinical validation of the protocol to investigate the effectiveness of the current ERA test performed as part of the infertility work-up to diagnose the individual endometrial receptivity status and to guide embryo transfer in infertile patients undergoing assisted reproductive techniques. Also, the protocol will be submitted for approval to the Ethics Committees of the Instituto Valenciano de Infertilidad (IVI), Valencia (Spain) after the review and assessment performed by Lancet. Should our research conducted in WP3 identify novel markers of endometrial receptivity, which could be added to the ERA test, the clinical study will be broadened to include the improved ERA test. In order to do that, applications will be sent to the Lancet and corresponding Ethics Committees on project month M37. In brief, it is a multicenter, international, randomized, double-blind, interventional, controlled trial involving infertile women in their first ART appointment (IVF and ovum donation) and upon whom an ERA test (or an improved ERA test) will be performed to assess the endometrial receptivity status and consequently randomized to undergo either a routine embryo transfer (ET) or a personalized embryo transfer (pET), depending upon the ERA results. It must be stressed that the endometrial biopsy is performed as a part of routine check-up for infertility diagnostics and endometrial histology evaluation and therefore sampling of these women does not need additional procedures. 

Endometrial biopsies are a common practice in similar research and currently no good alternatives exist. The knowledge gained from the planned experiments will be of immense value to science, and most importantly, will help to improve infertility diagnostics and the pre-transfer embryo selection process, thereby increasing IVF efficiency and reducing the emotional and financial burden associated with the procedure.

PART C:

	Overall indicative project deliverables


The Project Officer will copy the A3.2 of the GPFs and paste the table here

Please note that Part C and Part D will be added to the document at the end of negotiations once agreement on the final Annex I and final budget has been reached between the REA and the consortium.
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The Project Officer will copy the A3.4 of the GPFs and paste the table here

Please note that Part C and Part D will be added to the document at the end of negotiations once agreement on the final Annex I and final budget has been reached between the REA and the consortium.
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Appendix 1 Gantt chart of recruitments and secondments

	
	
	Person months
	%

	Total nr of secondments
	145
	54.72%

	inter-sectorial sec
	145
	54.72%

	intra-national sec
	8
	3.02%

	Total nr of recruitments
	120
	45.28%

	TOTAL NR OF SEC+REC
	265
	100.00%


	Academia-Industry
	65

	Industry-Academia
	80

	
	145



Appendix 2: Extract from the 2012 PEOPLE Work Programme

Structure of the cost categories applicable for IAPP (adapted from Table 3.1 and 3.3 of the WP)

This information does not substitute the relevant information of the 2012 People Work Programme, which should be consulted for further details.

	1

 Monthly living

allowance


	2

Monthly

mobility allowance


	3

Contribution to the training expenses of eligible researchers

and research/transfer of knowledge programme expenses
	4

Management activities 
(including audit certification if applicable)
	5

Contribution to overheads
	5

Other types of eligible

expenses / specific

conditions

	Flat rate of :

38 000 Euro/year for ESRs

58 500 Euro/year for ERs and

87 500 Euro/year for MERs

Rate for individual countries is obtained by applying the correction coefficients listed in Table 3.2 of the WP.


	Flat rate allowance to cover expenses linked to the personal household, relocation and travel expenses of the researcher and her/his family in the host country: reference rate of EUR 700 for researchers without a family and EUR 1000 for researchers with a family.


Rate for individual countries is obtained by applying the correction coefficients listed in Table 3.2 of the WP.


	Flat rate of EUR 1800 per researcher-month managed by the host organisations to contribute for expenses related to the participation of researchers to training activities; expenses related to research costs; execution of the training/partnership project and contribution to the expenses related to the co-ordination between participants. 
	Maximum of 10% of the total EU contribution.
	10% of direct costs except for subcontractors and the costs of the resources made available by third parties  which are not used in the premises of the beneficiary.


	Applicable for participating

SMEs only:

Small equipment expenses up to a maximum of 10% of the total contribution to the SME participant, if: duly justified for the project, on the basis of real costs and after prior agreement by the REA.



EU27 and Associated Countries correction coefficients (adapted from Table 3.2 of the WP)
For other countries (such as ICPC and third countries), please consult the WP.

	Austria
	106.2
	
	France
	116.1
	
	Luxembourg
	100
	
	Spain
	97.7
	
	Albania
	66.7
	
	Montenegro
	64.6

	Belgium
	100.0
	
	Germany
	94.8
	
	Malta
	82.2
	
	Sweden
	118.6
	
	Bosnia & Herz.
	68.1
	
	Norway
	130.7

	Bulgaria
	62.7
	
	Greece
	94.8
	
	Netherlands
	104.1
	
	UK
	134.4
	
	Croatia
	81.8
	
	Serbia
	74.0

	Cyprus
	83.7
	
	Hungary
	79.2
	
	Poland
	77.1
	
	
	
	
	FYROM
	60.6
	
	Switzerland
	109.9

	Czech Republic
	84.2
	
	Ireland
	109.1
	
	Portugal
	85.0
	
	
	
	
	Iceland
	79.9
	
	The Faroes
	134.1

	Denmark
	134.1
	
	Italy
	106.6
	
	Romania
	69.5
	
	
	
	
	Israel
	96.4
	
	Turkey
	97.7

	Estonia
	75.6
	
	Latvia
	74.3
	
	Slovak Rep.
	80.0
	
	
	
	
	Liechtenstein
	109.9
	
	
	

	Finland
	119.4
	
	Lithuania
	72.5
	
	Slovenia
	89.6
	
	
	
	
	Moldova 
	60.5
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� This Annex I refers to the 2012 PEOPLE Work Programme (European Commission C(2011)5033 of 19 July 2011)


� Please indicate the relevant activity: RTD (for Research & Technological Development), TR (for Training), ToK (for Transfer of Knowledge), DISS (for dissemination/outreach activities), MNG (for management). 


�	Show how you will confirm that the milestone has been attained. Refer to indicators if appropriate. For example: a


laboratory prototype completed and running flawlessly; software released and validated by a user group; field survey complete and data quality validated.


�	Please indicate the nature of the deliverable using one of the following codes: 


R =  Report, Pub =  Publication, Pat = Patent, E = Events, O = Other


�	Please indicate the dissemination level using one of the following codes:


	PU = Public


	RE = Restricted to a group specified by the consortium (including the Commission Services).


	CO = Confidential, only for members of the consortium (including the Commission Services).





�In B5.3 the plans for exploitation of results are described, while Outreach activities are described in B.5.4.  


�All three (3) following tables updated on 10/09/2012
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[image: image4.emf]SECONDMENTS AND RECRUITMENTS (WP1-WP4) YEAR 1 (2013) YEAR 2 (2014) YEAR 3 (2015) YEAR 4 (2016)
Hosting/rectruit-ing Sending institution
Sec. | Resear- |institution [Country], [Country], [Comm. sector Active in
No. | chern® |[Comm. sector Y/N] Y/N] wp Type EENRPEREER P CRERREREFEREERRERREER
1 ER1 |CCRMB [Estonia|[Y] KI [Sweden] [N] WP3+WP4 | ER 3
2 MER1 |CCRMB [Estonial[Y] KI [Sweden] [N] WP3+WP5 |[MER |2
3 ER2 |CCRMB [Estonia][Y] KI [Sweden] [N] WP1 ER 8
4 ESR1 |CCRMB [Estonia][Y] UT [Estonia] [N] WP3+WP4 | ESR 8
5 ER3 | CCRMB [Estonia][Y] Leuven [Belgium] [N] WP2 ER 4
6 ER4 | CCRMB [Estonia][Y] Leuven [Belgium] [N] WP2 ER 4
7 MER2 |KI [Sweden] [N] CCRMB [Estonia][Y] WP4 MER
8 MER3 [KI [Sweden] [N] CCRMB [Estonia|[Y] WP1+WP3 | MER LEEREEEE < B
9 ER5 |KI [Sweden] [N] IVIOMICS [Spain] [Y] WP3 ER
10 ER6 | KI [Sweden] [N] IVIOMICS [Spain] [Y] WP3+WP4 | ER
11 MER4 |IVIOMICS [Spain] [Y] KI [Sweden] [N] WP3+WP4 | MER
12 ER7 |IVIOMICS [Spain] [Y] UT [Estonia] [N] WP3 ER
13 | MER5 |IVIOMICS [Spain] [Y] UT [Estonia] [N] WP3 MER EF
14 ER8 |IVIOMICS [Spain] [Y] Leuven [Belgium] [N] WP3 ER LBk
15 ER9 |UT [Estonia] [N] IVIOMICS [Spain] [Y] WP4 ER
16 ER10 |Leuven [Belgium] [N] CCRMB [Estonia][Y] WP2 ER
17 ESR2 |Leuven [Belgium] [N] CCRMB [Estonia][Y] WP2 ESR 18 I S Ay bbb R EEFR CEEEEPR
18 ESR3 | Leuven [Belgium] [N] IVIOMICS [Spain] [Y] WP2 ESR 8 B L L b 5
REC1 |CCRMB [Estonia][Y] - WP4 ER 12 L kbbbl BEDR
REC2 | KI [Sweden] [N] - WP4 ER 12 L kb kbhbkbkhEER
RECS [KI [Sweden] [N] - WP ER |18 L bbb bEEEEERREREEE
REC4 |IVIOMICS [Spain] [Y] | - WP3 ER |24 L LELEEEEREEREEREEEERERRRE
REC5 |IVIOMICS [Spain] [Y] - WP3 MER |12 L b kbhbkbkhBEE
REC6 |UT [Estonial|N] : WP2 ER |12 L LEEREEFRREEE
REC7 |Leuven [Belgium] [N] - WP2 ER 15 L Lk bbb EABRBERREELR
RECS |Leuven [Belgium] [N] - WP2 ER 15 L kbbb L LEEREE R










SECONDMENTS AND RECRUITMENTS (WP1-WP4)

Sec. 

No. 

Resear-

cher n°

Hosting/recruit-ing 

institution [Country], 

[Comm. sector Y/N]

Sending  institution 

[Country], [Comm. sector 

Y/N]

1 ER1

CCRMB [Estonia][Y] KI [Sweden] [N]

2 MER1

CCRMB [Estonia][Y] KI [Sweden] [N]

3 ER2

CCRMB [Estonia][Y] KI [Sweden] [N]

4

ESR1 CCRMB [Estonia][Y] UT [Estonia] [N]

5

ER3 CCRMB [Estonia][Y] Leuven [Belgium] [N]

6

ER4 CCRMB [Estonia][Y] Leuven [Belgium] [N]

7

MER2 KI [Sweden] [N] CCRMB [Estonia][Y]

8

MER3 KI [Sweden] [N] CCRMB [Estonia][Y]

9

ER5 KI [Sweden] [N] IVIOMICS [Spain] [Y]

10

ER6 KI [Sweden] [N] IVIOMICS [Spain] [Y]

11 MER4

IVIOMICS [Spain] [Y] KI [Sweden] [N]

12

ER7 IVIOMICS [Spain] [Y] UT [Estonia] [N]

13

MER5 IVIOMICS [Spain] [Y] UT [Estonia] [N]

14

ER8 IVIOMICS [Spain] [Y] Leuven [Belgium] [N]

15

ER9 UT [Estonia] [N] IVIOMICS [Spain] [Y]

16

ER10 Leuven [Belgium] [N] CCRMB [Estonia][Y]

17

ESR2 Leuven [Belgium] [N] CCRMB [Estonia][Y]

18

ESR3 Leuven [Belgium] [N] IVIOMICS [Spain] [Y]

REC1

CCRMB [Estonia][Y]  -

REC2

KI [Sweden] [N]  -

REC3

KI [Sweden] [N]  -

REC4

IVIOMICS [Spain] [Y]  -

REC5

IVIOMICS [Spain] [Y]  -

REC6

UT [Estonia][N]  -

REC7

Leuven [Belgium] [N]  -

REC8

Leuven [Belgium] [N]  -

Active in 

WP Type

WP3+WP4ER

WP3+WP5MER

WP1 ER

WP3+WP4ESR

WP2 ER

WP2 ER

WP4

MER

WP1+WP3

MER

WP3 ER

WP3+WP4ER

WP3+WP4MER

WP3 ER

WP3 MER

WP3 ER

WP4 ER

WP2

ER

WP2

ESR

WP2 ESR

WP4 ER

WP4 ER

WP1 ER

WP3 ER

WP3 MER

WP2 ER

WP2 ER

WP2 ER
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NEW GANTT

				Appendix 1				GANTT CHART OF RECRUITMENTS AND SECONDMENTS

				Organised per fellow and reflecting the project secondment and recruitment flow

				SECONDMENTS AND RECRUITMENTS (WP1-WP4)																		YEAR 1 (2013)																								YEAR 2 (2014)																								YEAR 3 (2015)																								YEAR 4 (2016)

		Sec. No.		Resear-cher n°		Hosting/recruit-ing institution [Country], [Comm. sector Y/N]		Sending  institution [Country], [Comm. sector Y/N]		name of researcher		position		Active in WP		Type		start of secondment/recruitment: Year & Project Month		Total PM		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48

		1		ER1		CCRMB [Estonia][Y]		KI [Sweden] [N]		TBC		TBC		WP3+WP4		ER		2015		3																																																						1		2		3																																								Kristina

		2		MER1		CCRMB [Estonia][Y]		KI [Sweden] [N]		TBC		TBC		WP3+WP5		MER		2015		2																																																																		1		2																														Kristina

		3		ER2		CCRMB [Estonia][Y]		KI [Sweden] [N]		TBC		TBC		WP1		ER		2015-2016		8																																																																		1		2		3		4		5		6		7		8																		Juha

		4		ESR1		CCRMB [Estonia][Y]		UT [Estonia] [N]		Merli Saare		Researcher		WP3+WP4		ESR		2013		8		1		2		3		4										5		6		7		8

		5		ER3		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		TBC		TBC		WP2		ER		2013-2014		4																						1		2		3		4

		6		ER4		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		TBC		TBC		WP2		ER		2015		4																																																		1		2		3		4

		7		MER2		KI [Sweden] [N]		CCRMB [Estonia][Y]		Signe Altmäe		Senior researcher		WP4		MER		2014		8																										1		2		3		4		5		6		7		8																																																										Kristina

		8		MER3		KI [Sweden] [N]		CCRMB [Estonia][Y]		Kaarel Krjutškov		Senior researcher		WP1+WP3		MER		2014-2015		20																										1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20																																		Juha

		9		ER5		KI [Sweden] [N]		IVIOMICS [Spain] [Y]		TBC		Researcher		WP3		ER		2014-2015		9																																						1		2		3		4		5		6		7		8		9																																												Juha		*

		10		ER6		KI [Sweden] [N]		IVIOMICS [Spain] [Y]		TBC		Researcher		WP3+WP4		ER		2015		9																																																								1		2		3		4		5		6		7		8		9																										Kristina		*

		11		MER4		IVIOMICS [Spain] [Y]		KI [Sweden] [N]		TBC		TBC		WP3+WP4		MER		2014		6																												1		2		3										4		5		6																																																				Kristina

		12		ER7		IVIOMICS [Spain] [Y]		UT [Estonia] [N]		Triin Laisk		Researcher		WP3		ER		2014		6																																						1		2		3		4		5		6

		13		MER5		IVIOMICS [Spain] [Y]		UT [Estonia] [N]		Maire Peters		Senior researcher		WP3		MER		2016		12																																																																										1		2		3		4		5		6		7		8		9		10		11		12

		14		ER8		IVIOMICS [Spain] [Y]		Leuven [Belgium] [N]		Amelie Fassbender		Senior researcher		WP3		ER		2015		12																																																		1		2		3		4		5		6		7		8		9		10		11		12

		15		ER9		UT [Estonia] [N]		IVIOMICS [Spain] [Y]		TBC		Researcher		WP4		ER		2016		4																																																																										1		2		3		4

		16		ER10		Leuven [Belgium] [N]		CCRMB [Estonia][Y]		Olga Žilina		Researcher		WP2		ER		2013		4										1		2		3		4

		17		ESR2		Leuven [Belgium] [N]		CCRMB [Estonia][Y]		Olga Tšuiko		Researcher		WP2		ESR		2013, 2014, 2016		18																		1		2		3		4										5		6		7		8		9		10		11		12																										13		14		15		16		17		18

		18		ESR3		Leuven [Belgium] [N]		IVIOMICS [Spain] [Y]		TBC		Researcher		WP2		ESR		2015		8																																																										1		2		3		4		5		6		7		8

				REC1		CCRMB [Estonia][Y]		-		recruit		Senior Researcher		WP4		ER		2014		12																										1		2		3		4		5		6		7		8		9		10		11		12

				REC2		KI [Sweden] [N]		-		recruit		TBC		WP4		ER		2014-2015		12																														1		2		3		4		5		6		7		8		9		10		11		12																																														Kristina

				REC3		KI [Sweden] [N]		-		recruit		TBC		WP1		ER		2014-2015		18																																						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18																										Juha

				REC4		IVIOMICS [Spain] [Y]		-		recruit		TBC		WP3		ER		2013-2015		24																						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24

				REC5		IVIOMICS [Spain] [Y]		-		recruit		TBC		WP3		MER		2016		12																																																																										1		2		3		4		5		6		7		8		9		10		11		12

				REC6		UT [Estonia][N]		-		recruit		Senior Researcher		WP2		ER		2015		12																																																		1		2		3		4		5		6		7		8		9		10		11		12

				REC7		Leuven [Belgium] [N]		-		recruit		Postdoc		WP2		ER		2013-2014		15						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

				REC8		Leuven [Belgium] [N]		-		recruit		Postdoc		WP2		ER		2013-2014		15						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

								Person months						%

				Total nr of secondments				145						54.72%

				inter-sectorial sec				145						54.72%

				intra-national sec				8						3.02%

				Total nr of recruitments				120						45.28%

				TOTAL NR OF SEC+REC				265						100.00%

						Academia-Industry		65		44.83%

						Industry-Academia		80		55.17%

								145





NEW SENDER Budget (ALL)

		Cost categories		Participant 1 (CCRMB)		Participant 2          (KI - Kristina)		Participant 2          (KI - Juha)		Participant 2          (KI)		Participant 3          (IVIOMICS)		Participant 4      (UT)		Participan 5 (LEUVEN)		Project total								Cost categories		Participant 1 (CCRMB)		Participant 2          (KI - Kristina)		Participant 2          (KI - Juha)		Participant 2          (KI - Total)		Participant 3          (IVIOMICS)		Participant 4      (UT)		Participan 5 (LEUVEN)		Project total

				ESTONIA		SWEDEN		SWEDEN		SWEDEN		SPAIN		ESTONIA		BELGIUM						control				SEC+REC together		ESTONIA		SWEDEN		SWEDEN		SWEDEN		SPAIN		ESTONIA		BELGIUM

		SECONDMENTS																				KI (2 teams)				1. Living allowance		362,867.67		134,206.25		133,555.50		267,761.75		343,943.33		177,442.75		232,888.50		1,384,904.00

		1. Living allowance		318,641.67		64,825.25		29,484.00		94,309.25		144,146.83		133,216.75		86,638.50		776,953.00				94,309.25				2. Mobility allowance		64,280.00		23,874.00		27,396.00		51,270.00		67,544.00		32,706.00		47,772.00		263,572.00

		2. Mobility allowance		55,208.00		9,642.00		6,048.00		15,690.00		32,372.00		23,634.00		17,772.00		144,676.00				15,690.00				3. Contribution to the research / Transfer of knowledge programme expenses (1800€/month to Host)		73,800.00		52,200.00		84,600.00		136,800.00		129,600.00		28,800.00		108,000.00		477,000.00

		3. Contribution to the research / Transfer of knowledge programme expenses (1800€/month to Host)		52,200.00		30,600.00		52,200.00		82,800.00		64,800.00		7,200.00		54,000.00		261,000.00				82,800.00				4. Management Activities		65,869.94		25,989.69		30,349.06		56,338.76		66,875.96		29,532.99		48,036.69		266,654.34

		RECRUITMENTS																								5. Overheads		59,881.76		23,626.99		27,590.06		51,217.05		60,796.33		26,848.17		43,669.72		242,413.03

		1. Living allowance		44,226.00		69,381.00		104,071.50		173,452.50		199,796.50		44,226.00		146,250.00		607,951.00				173,452.50				6. SME Equipment		32,000.00		0.00		0.00		0.00		0.00		0.00		0.00		32,000.00

		2. Mobility allowance		9,072.00		14,232.00		21,348.00		35,580.00		35,172.00		9,072.00		30,000.00		118,896.00				35,580.00				ESTIMATED CONTRIBUTION TO THE PARTNER		658,699.36		259,896.94		303,490.62		563,387.56		668,759.63		295,329.92		480,366.91		2,666,543.37

		3. Contribution to the research / Transfer of knowledge programme expenses (1800€/month to Host)		21,600.00		21,600.00		32,400.00		54,000.00		64,800.00		21,600.00		54,000.00		216,000.00				54,000.00				mgt/4		16467.484082397		6497.4234550562		7587.2654494382		14084.6889044944		16718.9906367041		7383.2478932584		12009.172752809		66,663.58

		4. Management Activities		65,869.94		25,989.69		30,349.06		56,338.76		66,875.96		29,532.99		48,036.69		266,654.34				56,338.76																		total 4 yrs		266,654.34

		5. Overheads		59,881.76		23,626.99		27,590.06		51,217.05		60,796.33		26,848.17		43,669.72		242,413.03				51,217.05

		6. SME Equipment		32,000.00		0.00		0.00		0.00		0.00		0.00		0.00		32,000.00				563,387.56

		ESTIMATED CONTRIBUTION TO THE PARTNER		658,699.36		259,896.94		303,490.62		563,387.56		668,759.63		295,329.92		480,366.91		2,666,543.37		2,666,543.37		control

																		old 19.04.12 bud.		2,728,720.05		(62,176.68)

		Monthly living allowance		Researcher category		A. Employment contract monthly (€)		Estonia monthly (coeff. 0.756) (€)		Sweden monthly (coeff. 1.186) (€)		Spain monthly (coeff. 0.977) (€)		Belgium monthly (coeff. 1.00) (€)		B. Fixed-amount fellowship monthly (€)

		Secondment		ESR		3,166.67		2,394.00		3,755.67		3,093.83		3,166.67		1,583.33

				ER		4,875.00		3,685.50		5,781.75		4,762.88		4,875.00		2,437.50

				MER		7,291.67		5,512.50		8,647.92		7,123.96		7,291.67		3,645.83

		Recruitment		ER		4,875.00		3,685.50		5,781.75		4,762.88		4,875.00		2,437.50

				MER		7,291.67		5,512.50		8,647.92		7,123.96		7,291.67		3,645.83

		Mobility allowance		w/out family monthly (€)		w/th family monthly (€)

		Sec/Rec		700.00		1,000.00

		Estonia monthly (coeff. 0.756) (€)		529.20		756.00

		Sweden monthly (coeff. 1.186) (€)		830.20		1,186.00

		Spain monthly (coeff. 0.977) (€)		683.9		977.00

		Belgium monthly (coeff. 1.00) (€)		700.00		1,000.00

				ER		MER

		ES (6->3+3)		5,739.88		8100.9583333333

		EE (8->3)		4441.5		6268.5

				69971.25		67411.25		3K



Eveli Kuuse:
399 593 €

Eveli Kuuse:
KOOS UT-CCRMB lähetuskuluga!!!
St. Riigisiseseks vahetuseks on süsteem arvestanud 8*756€ = 6048€

Eveli Kuuse:
70 344 €

10% of total EC contribution

10% of total direct costs

max. 10% of the SME partner's budget!

CCRMB will purchase Library Builder system for next generation sequencing library preparations. This is an automation workflow equipment and needed to speed up genomic analysis and  improve the quality control of the process. This equipment will be used for WP1 and WP3 activities.

10% of total EC contribution

10% of total direct costs

max. 10% of the SME partner's budget!

CCRMB will purchase Library Builder system for next generation sequencing library preparations. This is an automation workflow equipment and needed to speed up genomic analysis and  improve the quality control of the process. This equipment will be used for WP1 and WP3 activities.



NEW HOST Budget (all)

		Cost categories		Participant 1 (CCRMB)		Participant 2          (KI)		Participant 3          (IVIOMICS)		Participant 4      (UT)		Participan 5 (LEUVEN)		Project total								Cost categories		Participant 1 (CCRMB)		Participant 2          (KI)		Participant 3          (IVIOMICS)		Participant 4      (UT)		Participan 5 (LEUVEN)		Project total

				ESTONIA		SWEDEN		SPAIN		ESTONIA		BELGIUM										SEC+REC together		ESTONIA		SWEDEN		SPAIN		ESTONIA		BELGIUM

		SECONDMENTS																				1. Living allowance		133,402.50		519,665.67		413,759.50		58,968.00		248,083.33		1,373,879.00

		1. Living allowance		89,176.50		346,213.17		213,963.00		14,742.00		101,833.33		765,928.00								2. Mobility allowance		28,728.00		90,136.00		70,344.00		12,096.00		60,000.00		261,304.00

		2. Mobility allowance		19,656.00		54,556.00		35,172.00		3,024.00		30,000.00		142,408.00								3. Contribution to the research / Transfer of knowledge programme expenses (1800€/month to Host)		73,800.00		136,800.00		129,600.00		28,800.00		108,000.00		477,000.00

		3. Contribution to the research / Transfer of knowledge programme expenses (1800€/month to Host)		52,200.00		82,800.00		64,800.00		7,200.00		54,000.00		261,000.00								4. Management Activities		33,115.01		92,276.61		75,850.99		12,342.74		51,426.03		265,011.38						Monthly living allowance		Researcher category		A. Employment contract monthly (€)		Belgium monthly (coeff. 1.00) (€)		Netto (Type A) received by the seconded fellow (€)		B. Fixed-amount fellowship: Belgium monthly (coeff. 1.00) (€)		Netto (Type B) received by the seconded fellow (€)		Mobility allowance w/th family: Belgium monthly (coeff. 1.00) (€)		Netto Mob. (Type A) received by the seconded fellow (€)		Netto Mob. (Type B) received by the seconded fellow (€)

		RECRUITMENTS																				5. Overheads		30,104.55		83,887.83		68,955.45		11,220.67		46,750.94		240,919.44						Secondment		ESR		3,166.67		3,166.67				1,583.33				1,000.00

		1. Living allowance		44226		173,452.50		199796.5		44226		146250		607,951.00								6. SME Equipment		32,000.00		0.00		0.00		0.00		0.00		32,000.00								ER		4,875.00		4,875.00				2,437.50				1,000.00

		2. Mobility allowance		9072		35,580.00		35172		9072		30000		118,896.00								ESTIMATED CONTRIBUTION TO THE PARTNER		331,150.06		922,766.10		758,509.94		123,427.42		514,260.30		2,650,113.82

		3. Contribution to the research / Transfer of knowledge programme expenses (1800€/month to Host)		21600		54,000.00		64800		21600		54000		216,000.00

		4. Management Activities		33,115.01		92,276.61		75,850.99		12,342.74		51,426.03		265,011.38

		5. Overheads		30,104.55		83,887.83		68,955.45		11,220.67		46,750.94		240,919.44

		6. SME Equipment		32,000.00		0		0		0		0		32,000.00

		ESTIMATED CONTRIBUTION TO THE PARTNER		331,150.06		922,766.10		758,509.94		123,427.42		514,260.30		2,650,113.82		2,650,113.82		control

														old 19.04.12 bud.		2,728,720.05		(78,606.23)

		Monthly living allowance		Researcher category		A. Employment contract monthly (€)		Estonia monthly (coeff. 0.756) (€)		Sweden monthly (coeff. 1.186) (€)		Spain monthly (coeff. 0.977) (€)		Belgium monthly (coeff. 1.00) (€)		B. Fixed-amount fellowship monthly (€)

		Secondment		ESR		3,166.67		2,394.00		3,755.67		3,093.83		3,166.67		1,583.33

				ER		4,875.00		3,685.50		5,781.75		4,762.88		4,875.00		2,437.50

				MER		7,291.67		5,512.50		8,647.92		7,123.96		7,291.67		3,645.83

		Recruitment		ER		4,875.00		3,685.50		5,781.75		4,762.88		4,875.00		2,437.50

				MER		7,291.67		5,512.50		8,647.92		7,123.96		7,291.67		3,645.83

		Mobility allowance		w/out family monthly (€)		w/th family monthly (€)

		Sec/Rec		700.00		1,000.00

		Estonia monthly (coeff. 0.756) (€)		529.20		756.00

		Sweden monthly (coeff. 1.186) (€)		830.20		1,186.00

		Spain monthly (coeff. 0.977) (€)		683.9		977.00

		Belgium monthly (coeff. 1.00) (€)		700.00		1,000.00



max. 10% of the SME partner's budget!

CCRMB will purchase Library Builder system for next generation sequencing library preparations. This is an automation workflow equipment and needed to speed up genomic analysis and  improve the quality control of the process. This equipment will be used for WP1 and WP3 activities.

10% of total EC contribution

10% of total direct costs

10% of total EC contribution

10% of total direct costs

max. 10% of the SME partner's budget!

CCRMB will purchase Library Builder system for next generation sequencing library preparations. This is an automation workflow equipment and needed to speed up genomic analysis and  improve the quality control of the process. This equipment will be used for WP1 and WP3 activities.

Eveli Kuuse:
33 264 €; ilma UT-CCRMB lähetuskuluta 27 216€!!!
St. Riigisiseseks vahetuseks on süsteem arvestanud 8*756€ = 6048€



NEW EPSS A4 overview

		Part n°		Seconded researchers received												Newly recruited researchers

				Early-Stage Researchers (0-4 years)				Experienced Researchers (4-10 years)				Experienced Researchers (>10 years)				Experienced Researchers (4-10 years)				Experienced Researchers (>10 years)

				Fellow Months		Number of resear- chers		Fellow Months		Number of resear- chers		Fellow Months		Number of resear- chers		Fellow Months		Number of resear- chers		Fellow Months		Number of resear- chers

		1 (CCRMB)		8		1		19		4		2		1		12		1

		2 (KI)						18		2		28		2		30		2

		3 (IVIOMICS)						18		2		18		2		24		1		12		1

		4 (UT)						4		1						12		1

		5 (LEUVEN)		26		2		4		1						30		2

		Total		34		3		63		10		48		5		108		7		12		1

				23.45%		of secondments		43.45%		of secondments		33.10%				90.00%		of recruitments		10.00%

				Seconded months (min 50% of researcher months)		Researchers		Recruited months		Researchers		Total researcher months

		PROJECT TOTAL		145		18		120		8		265

				54.72%				45.28%

		Secondments from SME-s (min approx 40%)		49.66%





Recruitment

				RECRUITMENT

						recruiting organisation [Country], [Commercial sector Y/N]		position of researcher (in the organisation)		active in WP  (indicate also  Task under which he/she will start working)		type, i.e. qualification level*		research/development area & specific qualifications/expertise		start of Recruitment: Year  (from 2013-2016) and Project Month		period of recruitment in months (12-24 months; NO split stays allowed)								persons

				1		CCRMB [Estonia][Y]		Senior Researcher		WP4		ER				2014		12				industry		48		3

				2		UT [Estonia][N]		Senior Researcher		WP2		ER				2015		12				academia		72		5

				3		IVIOMICS [Spain] [Y]		TBC		WP3		ER				2013-2015		24						120

				4		IVIOMICS [Spain] [Y]		TBC		WP3		MER				2014-2015		12

				5		Leuven [Belgium] [N]		Postdoc		WP2		ER		To manage single cell array & sequencing work. To develop array assays, develop sequencing assay and develop technology to combine time lapse microscopy a with single cell analysi.		2013-2014		15						ER		MER

				6		Leuven [Belgium] [N]		Postdoc		WP2		ER		Bioinformatician; To manage & analyse single cell array, sequencing and transcriptome data analysis		2014-2015		15						108		12

				7		KI [Sweden] [N]		TBC		WP1		ER		MOLECULAR BIOLOGIST OR BIOINFORMATICIAN		2014-2015		12

				8		KI [Sweden] [N]		TBC		WP1		ER		MOLECULAR BIOLOGIST OR BIOINFORMATICIAN		2014-2015		18

																TOTAL		120

		* Qualification levels:				ONLY ER/MER allowed!

		ER		Experienced Researchers must, at the time of recruitment or

				secondment, (i) be in possession of a doctoral degree,

				independently of the time taken to acquire it or (ii) have at least

				four years of full-time equivalent research experience, including

				the period of research training, after obtaining the degree which

				formally allowed them to embark on a doctorate in the country in

				which the degree was obtained or in the country of the host

				institution to which they are seconded or recruited (irrespective of

				whether a doctorate was envisaged or not).

		MER		More Experienced Researchers must, at the time of recruitment or

				secondment, (i) be in possession of a doctoral degree,

				independently of the time taken to acquire it or (ii) have at least

				ten years of full-time equivalent research experience, including

				the period of research training, after obtaining the degree which

				formally allowed them to embark on a doctorate in the country in

				which the degree was obtained or in the country of the host

				institution to which they are seconded or recruited (irrespective of

				whether a doctorate was envisaged or not).





old Secondment

				SECONDMENT

						sending  organisation [Country], [Commercial sector Y/N]		hosting organisation [Country], [Commercial sector Y/N]		name of researcher		position		active in WP  (indicate also  Task under which he/she will start working)		type, i.e. qualification level*		start of secondment: Year  (from 2013-2016) and Project Month		period of secondment in months (2-24 months at a time; split stays allowed)				PMs per WP sec				rec		total

				1		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		Olga Žilina		Researcher		WP2		ER		2013		4				WP1		44		30		74						ESR		ER		MER		total

				2		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		Olga Tšuiko		Researcher		WP2		ESR		2013		4				WP2		34		42		76						24		96		34		154

				3		CCRMB [Estonia][Y]		KI [Sweden] [N]		Kaarel Krjutškov		Senior researcher		WP3		MER		2014		6				WP3		64		36		100

				4		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		Olga Tšuiko		Researcher		WP2		ESR		2014		4				WP4		12		12		24

				5		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		Margit Nõukas		Researcher		WP2		ER		2014		4				Total		154		120		274

				6		CCRMB [Estonia][Y]		KI [Sweden] [N]		Kaarel Krjutškov		Senior researcher		WP1		MER		2014-2015		12

				7		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		Olga Tšuiko		Researcher		WP2		ER		2016		6						LEUVEN		22

				8		CCRMB [Estonia][Y]		KI [Sweden] [N]		Kaarel Krjutškov		Senior researcher		WP1		MER		2016		4		SUBTOTAL		44		KI		22

				9		UT [Estonia] [N]		CCRMB [Estonia][Y]		Merli Saare		Researcher		WP3		ESR		2013		4

				10		UT [Estonia] [N]		IVIOMICS [Spain] [Y]		Triin Laisk		Researcher		WP3		ER		2014		12

				11		UT [Estonia] [N]		CCRMB [Estonia][Y]		Merli Saare		Researcher		WP4		ESR		2013		4						CCRMB		8

				12		UT [Estonia] [N]		IVIOMICS [Spain] [Y]		Maire Peters		Senior researcher		WP3		MER		2016		12		SUBTOTAL		32		IVIOMICS		24

				13		IVIOMICS [Spain] [Y]		Leuven [Belgium] [N]		TBC		Researcher		WP2: development of chromosomal aneuploidies in human embryos		ESR		2015		8

				14		IVIOMICS [Spain] [Y]		KI [Sweden] [N]		TBC		Researcher		WP1: RNA sequencing of single-cells of embryo + WP3		ER		2014-2015		12						LEUVEN		8

				15		IVIOMICS [Spain] [Y]		KI [Sweden] [N]		TBC		Researcher		WP1: work on single cells to isolate and sequence RNA + WP3		ER		2015-2016		12						KI		24

				16		IVIOMICS [Spain] [Y]		UT [Estonia] [N]		TBC		Researcher		WP4		ER		2016		4		SUBTOTAL		36		UT		4

				17		Leuven [Belgium] [N]		IVIOMICS [Spain] [Y]		Amelie Fassbender		Senior researcher		WP3		ER		2015		12

				18		Leuven [Belgium] [N]		CCRMB [Estonia][Y]		TBC		TBC		WP2		ER		2013		4						IVIOMICS		12

				19		Leuven [Belgium] [N]		CCRMB [Estonia][Y]		TBC		TBC		WP4		ER		2015		4		SUBTOTAL		20		CCRMB		8

				20		KI [Sweden] [N]		CCRMB [Estonia][Y]		TBC		TBC		WP1		ER		2013-2014		8

				21		KI [Sweden] [N]		CCRMB [Estonia][Y]		TBC		TBC		WP1		ER		2014-2015		8						IVIOMICS		6

				22		KI [Sweden] [N]		IVIOMICS [Spain] [Y]		TBC		TBC		WP3		ER		2016		6		SUBTOTAL		22		CCRMB		16

																		TOTAL		154				154				154

		* Qualification levels:																Secondments from SME (%)		28.57%

		ESR		Early-Stage Researchers must be, at the time of secondment, in														Secondments from Industry (%)		51.95%		80		pm

				the first four years (full-time equivalent) of their research careers														Secondments from Academia (%)		48.05%		74		pm

				and have not yet been awarded a doctoral degree. Full-time

				equivalent research experience is measured from the date when

				they obtained the degree which would formally entitle them to

				embark on a doctorate, either in the country in which the degree

				was obtained or in the country in which the research training is

				provided, irrespective of whether or not a doctorate is envisaged.

		ER		Experienced Researchers must, at the time of recruitment or

				secondment, (i) be in possession of a doctoral degree,

				independently of the time taken to acquire it or (ii) have at least

				four years of full-time equivalent research experience, including

				the period of research training, after obtaining the degree which

				formally allowed them to embark on a doctorate in the country in

				which the degree was obtained or in the country of the host

				institution to which they are seconded or recruited (irrespective of

				whether a doctorate was envisaged or not).

		MER		More Experienced Researchers must, at the time of recruitment or

				secondment, (i) be in possession of a doctoral degree,

				independently of the time taken to acquire it or (ii) have at least

				ten years of full-time equivalent research experience, including

				the period of research training, after obtaining the degree which

				formally allowed them to embark on a doctorate in the country in

				which the degree was obtained or in the country of the host

				institution to which they are seconded or recruited (irrespective of

				whether a doctorate was envisaged or not).





old Gantt

		B.8		GANTT CHART

		Organised per fellow and reflecting Secondments, Recruitments, Management and Dissemination / Outreach Activities

		SECONDMENTS AND RECRUITMENTS (WP1-WP4)																		YEAR 1 (2013)																								YEAR 2 (2014)																								YEAR 3 (2015)																								YEAR 4 (2016)

		Part n°		sending  organisation [Country], [Commercial sector Y/N]		hosting/recruit-ing organisation [Country], [Commercial sector Y/N]		name of researcher		position		active in WP		type		start of secondment/recruitment: Year & Project Month		period of secondment in Project Months		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48

		1		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		Olga Žilina		Researcher		WP2		ER		2013		4										1		2		3		4

		1		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		Olga Tšuiko		Researcher		WP2		ESR		2013		4																		1		2		3		4

		1		CCRMB [Estonia][Y]		KI [Sweden] [N]		Kaarel Krjutškov		Senior researcher		WP3		MER		2014		6																										1		2		3		4		5		6

		1		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		Olga Tšuiko		Researcher		WP2		ESR		2014		4																																		1		2		3		4

		1		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		Margit Nõukas		Researcher		WP2		ER		2014		4																																										1		2		3		4

		1		CCRMB [Estonia][Y]		KI [Sweden] [N]		Kaarel Krjutškov		Senior researcher		WP1		MER		2014-2015		12																																						1		2		3		4		5		6		7		8		9		10		11		12

		1		CCRMB [Estonia][Y]		Leuven [Belgium] [N]		Olga Tšuiko		Researcher		WP2		ER		2016		6																																																																										1		2		3		4		5		6

		1		CCRMB [Estonia][Y]		KI [Sweden] [N]		Kaarel Krjutškov		Senior researcher		WP1		MER		2016		4																																																																										1		2		3		4

		2		KI [Sweden] [N]		CCRMB [Estonia][Y]		TBC		TBC		WP1		ER		2013-2014		8																		1		2		3		4		5		6		7		8

		2		KI [Sweden] [N]		CCRMB [Estonia][Y]		TBC		TBC		WP1		ER		2014-2015		8																																										1		2		3		4		5		6		7		8

		2		KI [Sweden] [N]		IVIOMICS [Spain] [Y]		TBC		TBC		WP3		ER		2016		6																																																																										1		2		3		4		5		6

		3		IVIOMICS [Spain] [Y]		Leuven [Belgium] [N]		TBC		Researcher		WP2		ESR		2015		8																																																										1		2		3		4		5		6		7		8

		3		IVIOMICS [Spain] [Y]		KI [Sweden] [N]		TBC		Researcher		WP1+WP3		ER		2014-2015		12																																						1		2		3		4		5		6		7		8		9		10		11		12

		3		IVIOMICS [Spain] [Y]		KI [Sweden] [N]		TBC		Researcher		WP1+WP3		ER		2015-2016		12																																																														1		2		3		4		5		6		7		8		9		10		11		12

		3		IVIOMICS [Spain] [Y]		UT [Estonia] [N]		TBC		Researcher		WP4		ER		2016		4																																																																										1		2		3		4

		4		UT [Estonia] [N]		CCRMB [Estonia][Y]		Merli Saare		Researcher		WP3		ESR		2013		4		1		2		3		4

		4		UT [Estonia] [N]		IVIOMICS [Spain] [Y]		Triin Laisk		Researcher		WP3		ER		2014		12																										1		2		3		4		5		6		7		8		9		10		11		12

		4		UT [Estonia] [N]		CCRMB [Estonia][Y]		Merli Saare		Researcher		WP4		ESR		2013		4																		1		2		3		4

		4		UT [Estonia] [N]		IVIOMICS [Spain] [Y]		Maire Peters		Senior researcher		WP3		MER		2016		12																																																																										1		2		3		4		5		6		7		8		9		10		11		12

		5		Leuven [Belgium] [N]		IVIOMICS [Spain] [Y]		Amelie Fassbender		Senior researcher		WP3		ER		2015		12																																																		1		2		3		4		5		6		7		8		9		10		11		12

		5		Leuven [Belgium] [N]		CCRMB [Estonia][Y]		TBC		TBC		WP2		ER		2013		4		1		2		3		4

		5		Leuven [Belgium] [N]		CCRMB [Estonia][Y]		TBC		TBC		WP4		ER		2015		4																																																		1		2		3		4

		1		-		CCRMB [Estonia][Y]		recruit		Senior Researcher		WP4		ER		2014		12																										1		2		3		4		5		6		7		8		9		10		11		12

		2		-		KI [Sweden] [N]		recruit		TBC		WP1		ER		2013-2014		12						1		2		3		4		5		6		7		8		9		10		11		12

		2		-		KI [Sweden] [N]		recruit		TBC		WP1		ER		2014-2015		18																																						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18

		3		-		IVIOMICS [Spain] [Y]		recruit		TBC		WP3		ER		2013-2015		24																						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24

		3		-		IVIOMICS [Spain] [Y]		recruit		TBC		WP3		MER		2014-2015		12																																						1		2		3		4		5		6		7		8		9		10		11		12

		4		-		UT [Estonia][N]		recruit		Senior Researcher		WP2		ER		2015		12																																																		1		2		3		4		5		6		7		8		9		10		11		12

		5		-		Leuven [Belgium] [N]		recruit		Postdoc		WP2		ER		2013-2014		15						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

		5		-		Leuven [Belgium] [N]		recruit		Postdoc		WP2		ER		2014-2015		15																										1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

		OTHER PROJECT ACTIVITIES

		1		WP5 Broad Skills Development (running form M1-M48)														0

		4		WP6 Outreach and Dissemination Activities (running form M1-M48)														0

		1		WP7 Management (running form M1-M48)														0






