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Worldwide around 16 % of all couples are confronted to the diagnosis sterility (van den Akker 2012) and in many cases no medical causation can be identified. In the last ten years basic research on the generation of artificial gametes
has been progressed with the complete in vitro generation of artificial gametes from embryonic or induced pluripotent stem cells in the species mouse. To answer the question if the findings of mouse research can be applied to human
beings and which ethical and legal consequences would arise, we will, within the framework of the research group “‘HumArGam?”, evaluate the interdisciplinary aspects of human artificial gametes in the contexts of basic research, therapy
and assisted reproductive technologies. Considering the field of basic research, it can be assumed that the use of artificial gametes will be evaluating the processes of gametogenesis, fertilisation and preimplantation development in
biomedical aspects. Above all the processes of human in vitro gametogenesis, in particular in vitro differentiation (IVD), in vitro growth (IVG) and in vitro maturation (IVM), could be characterized more precisely. Subsequent experiments of
fertilization and preimplantation development could demonstrate the functionality of in vitro derived artificial gametes. Based on the results of basic research, the quality management of artificial gametes in the field of clinical use could be
improved. Well-established methods restoring fertility in the context of reproductive medicine are cryoconservation of sperm and ovarian tissue which could be harvested prior to cancer treatment or immunosuppressiva therapy and
brought back into patient via application in ICSI or autologous transplantation. Conceivable application of experimental mouse system include direct in vitro gametogenesis, autologous transplantation of naturally obtained spermatogonial
stem cells (SSCs) or SSCs generated from induced pluripotent stem cells (iPSs) into the physiological niche with the aim of colonization and differentiation to fully functional sperm. Ramathal et al. 2014 showed the direct transplantation
of iIPS-cells into the physiological niche (seminiferous tubuli) and the following differentiation into sperm. The proof of functionality is still in progress. Whenever transmitting translating techniques from research to application, one has to
consider a risk-benefit assessment for incidence of meiotic errors, aberrations, de novo mutation rate and rate of tumorigenesis. Considering the use of artificial gametes in ART, new technologies could enable genetic parenthood to
couples which are impaired in fertility by nature for example single parents, same sex couples or groups (multiplex parenting).
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GENETIC LINK BUT INTERRUPTION OF THE GERM LINE:
CONSEQUENCES FOR IDENTITY AND CONTINUITY OF HUMAN DEVELOPMENT
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In human reproduction potentially immortal germ line cells transmit different properties from generation to generation in an uninterrupted process. Biological and genetic parents are those of whom the germ cells
derive from. However, human artificial gametes are produced from somatic cells. The continuity of the germ line is interrupted. Nevertheless, the genetic relationship between parents and children continues. From
an ethical perspective, it is not only the single individual with its rights to be considered, but its role within the succession of generations as well.
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