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Hava Tirosh-Samuelson

Introduction: Judaism and the New Genetics
We live in exciting and uncertain times.  I say “exciting” because of the profound scientific discoveries and amazing technological innovations that are transforming every aspect of our life, and I say “uncertain” because the unpredictable changes these developments bring about as they challenge us to rethink our religious beliefs, sacred narratives, and social practices. As a Jew by birth, a historian of Judaism, and an observer of contemporary Jewish culture, I will discuss genetic engineering in Jewish bioethics.
  By “genetic engineering” I refer to a range of procedures including genetic mapping, genetic testing and screening, preimplantation genetic diagnosis, genetic surgery, and research that could even lead to the cloning of humans.  To these long list of technologies we now add genome editing, “a powerful new tool for making precise additions, deletions, and alternations to the genome—an organism’s complete set of genetic material.”

The CRISPR-Cas9 system is the most recent chapter in the genetic revolution of our times that will challenge us to rethink who we are, what we believe, how we wish to live and die, and how we are to relate to other human and non-human beings.  The new technology makes genome editing much more precise, efficient, flexible and less expensive relative to previous strategies.  The new CRIPSPR technology is now being refined to make large numbers of genetic changes to cells with increasing precision so that it will enable humans to recode various points throughout the genome. Given the precise changes in the genome, CRISPR technology has great promise for addressing heritable diseases such as cystic fibrosis, sickle-cell anemia and Huntington’s disease that are caused by single base pair mutation.  Correcting genetic mutations that cause these diseases, the new technology is so promising because the “corrected” gene remains in its normal location on its chromosome, which preserves the way the cell normally activates or inhibits its expression. 
Genetic medicine, including the new CRISPR technology, has been warmly embraced by Jewish bioethicists.
  The public debates that have roiled Christian bioethics (e.g., about stem-cell research, pre-implantation genetic diagnosis, or human cloning) have not generated the same intensity and passion among Jews.  Similarly, some of the rhetorical tropes, for example, the claim that genetic engineering amounts to “playing God,” is conspicuously missing in Jewish bioethical discourse, because Judaism views the human as a “partner of God” in the improvement of the material world.  Needless to say, Jewish bioethicists do not necessarily agree with each other and one can identify differences between Orthodox, Conservative, and Reform approaches to bioethics,
 but it is accurate to say that Jewish bioethics takes a decidedly pro-biotechnology stance that enthusiastically endorses genetic engineering because of its potential medical benefits.  As long as a given technology is deemed to be therapeutic, namely, that it aims to cure disease and alleviate human suffering, it is not only permissible for Jews to employ that technology but Jews have a religious obligation to do so.    
In the time allocated to me I will explain the theological and legal principles that guide the Jewish pro-biotechnology stance. But before I do so, I should make clear what I mean when I speak about Judaism.  Judaism is not just a “faith,” namely, a set of beliefs, doctrines, or dogmas to which a Jew must assent. Rather Judaism is a civilization of a particular group of people, the Jewish People, whose life and interaction with other social groups has been shaped by history.  As a civilization, Judaism is a fusion of ethnicity, peoplehood, religion, history, and culture in which religious beliefs and practices play important but not an exclusive role.  In Jewish collective identity, biology plays a crucial albeit complex and debated role.
 The standard legal definition of a Jew is one who is born to a Jewish mother, which makes transmission of Jewishness to be a matter of biology.  But one can also become a Jew through conversion, namely by accepting the Jewish way of life and that in turn makes Jewishness a matter of religious transmission. Since being a Jew is a matter of both birth and choice, Jewish identity is quite complicated and it has often been contested.  In the pre-modern period the debate revolved around the Jewishness of the conversos (i.e., those who were forced to convert to Christianity) and in the modern times Jewishness has been contested because of differences between Orthodox and non-Orthodox definitions of Jewishness.  The former recognize only matrilineal descent and conversion by Orthodox rabbis, whereas the latter accept patrilineal descent and validate non-Orthodox conversions. The result is considerable disagreement about the question “who is a Jew?”  These debates need not concern us here, but it is important to keep in mind that in Judaism biology (namely, birth and kinship) plays central role in Jewish self-definition, much more so than in other world religions and faith communities.  

Jewish Bioethics: A Fusion of Theology and Law 

Genetics, genomics, and genetic medicine are of great interest to Jews because they have important implications to Jewish collective existence.  Jewish bioethics is the practical application of Jewish law (Halakhah) to questions that arise due to contemporary science, technology, and medicine. Jewish bioethics is inseparable from law because, as Rabbi Elliot Dorff put it: “Judaism is framed in the legal expression of its views and values.”
 In order for a given position to be Jewish (or Judaic) “it must invoke the tradition in a serious, not perfunctory way.”
  This is not to say that Judaism is “legalistic,” namely, that it only cares about matters of law to the exclusion of theology or morality, but rather that in Judaism theological beliefs and moral considerations are translated into legal obligations and duties.  We should also note, however, that while Jewish bioethicists pay attention to the textual expressions of Jewish law, the focus on textuality does not exclude empirical and ethnographic considerations. Precisely because Judaism is a civilization that promotes a particular way of life for a specific group of people, legal texts do not tell the entire story; what Jews actually do matters no less and these actions are governed not only by legal considerations but also by historical, socio-cultural, or political factors.  
The positive Jewish stance toward genetic medicine, including genetic engineering, is manifested in the fact that the State of Israel has one of the highest number of fertility clinics per-capita in the world, that medical procedures and research programs that are banned or heavily regulated elsewhere are permitted in Israel, and that Jews in Israel and in the Diaspora are deeply involved in organized efforts to eradicate genetic diseases through extensive genetic screening and testing.
 The openness toward biotechnology has much to do with tragic lessons of the Holocaust, the demographic imbalance between Jews and Arabs in Israel that threatens the Jewishness of the state, and the awareness that science and technology are essential to ensure Israel’s survival in the Middle East.  I ask you to keep these in mind, although my comments will focus on the fusion of law and theology in Jewish bioethics in order to tease out some lessons that will be relevant to other faith communities.         

Creation in the Divine Image: Human Activism

Three Jewish principles govern Jewish openness to genetic engineering: 
· the religious obligation to mend, improve, or fix the world which God has created (in Hebrew: tikkun olam);
 
· the religious obligation to heal disease and illness and reduce pain and suffering (in Hebrew: v’rappo yerappe);
 
· the religious obligation to save and preserve life (in Hebrew: pikkuach nefesh).
  
All three religious obligations flow from the belief that God created the world and that human beings are created in the divine image. Jewish bioethicists interpret the biblical creation narratives to mean that the world is inherently good but it is neither perfect nor inherently sacred.  Human beings, who are created in the divine image (in Hebrew: tzelem Elohim) are called to act as God’s partners in the on-going act of mending the world.  
The rabbinic tradition portrays the human being as “God’s partner” in the work of creation. The idea is derived from Talmudic sources that teach that “three partners (God, man and woman) are required for the creation of a human being,”
 meaning that humans cannot accomplish procreation alone and must receive divine involvement.  Jewish bioethicists reason that to be a “partner of God” means that humans have an obligation to improve and ameliorate what God has created because “God left it for human beings to complete the world.”
 According to Abraham Steinberg, the editor of the Encyclopedia of Jewish Medical Ethics, “we are partners with [God] to improve the world.  It is not an option – it is an obligation to continue to improve the world and do good for the world” which leads him to conclude that “we are therefore permitted to interfere in nature, nay, we are obligated to interfere, obligated to improve the world.”
 According to him, “science and technology per se are morally neutral” and they can and should be used for the “betterment of humanity” “as long as 1) There is no essential halakhic prohibition in the actual actions of technological advancement; 2) the process of improvement of Creation does not have a prohibited result which cannot be prevented or corrected; 3) the act of improvement benefits humans, and, moreover, the derived benefit surpasses the detriment.”
 
Similarly Rabbi J. David Bleich, another leading Orthodox bioethicist who has written extensively on genetic engineering, concludes that “man is an active partner in the process of creation as that as such, is charged with brining creative processes to completion.”
  These Orthodox bioethicists concede that completing or perfecting creation does not mean that humans are given permission to manipulate the natural world or exploit it as they see fit.  Rather, human intervention in the natural order is normatively prohibited only to the extent that there are explicit prohibitions limiting such intervention in either Scripture or rabbinic writings.  From a Judaic perspective, human beings were given license to apply their intellect, ingenuity and physical prowess in developing the world subject only to limitations imposed by the law of the Torah as interpreted by the halakhic tradition.  

The religious obligation to heal diseases is also derived from the doctrine of creation in the divine image.  According to rabbinic Judaism, the human body belongs to God; humans have the body on loan during our lease on life.
 God is the owner of human body and God can and does impose conditions on human use of the body.  Along those requirements is that we seek to preserve human life and health and do everything we can to save life.  The Talmud (Sanhedrin 37a) articulates this point saying: “He who saves one life as if he saves the entire world.”  Saving human life is so important that it takes precedence over other obligations, even the observance of the Sabbath.  
From the obligation to save, protect, and promote life Jewish bioethicists conclude that we have a duty to seek and develop new cures for human diseases.  The Jewish tradition accepts both natural and artificial means to overcome illness and see physicians as agents and partners of God in the ongoing act of healing. Thus the mere fact that human beings created a specific therapy (rather than finding it in nature) does not impugn its legitimacy. On the contrary, we have a duty to God to develop and use any therapies that can aid us in taking care of our bodies, which ultimately belong to God.  While God is viewed as the ultimate healer (Jeremiah 17:14), the Jewish tradition holds that God does not leave sickness and health entirely in God’s hands; rather, humans have the responsibility for the promotion of health and the prevention and or cure of diseases.  God is the ultimate healer but God works through human agency.  
Disease necessarily involves pain and suffering and the rabbinic tradition is quite clear that to the extent possible unnecessary suffering of all living creatures should be prevented.  While the tradition acknowledges that some suffering can be ennobling and edifying (for example the suffering in fasting on the Day of Atonement), by and large the normative tradition does not venerate suffering for its own sake as a religious ideal that all Jews must pursue.  A notable exception to what I just said are the German Pietists in the Middle Ages (Hasidei Ashkenaz), who did cherish suffering and did cultivate a wide range of ascetic practices to purify themselves and enhance their spiritual rewards in the world-to-come (in Hebrew: olam ha-ba).  The ascetic mindset and practices of German Pietism did influence Jewish religious virtuosi in later period (e.g., the kabbalists in Safed in the 16th century) but asceticism was not expected of ordinary Jews.  The Pietists were an elitist religious group whose ascetic spirituality, ironically enough, was influenced by the spirituality of their Christian neighbors, especially the religious orders such as the Franciscans.
  

Instead of highlighting the spiritual merit of pain and suffering, the Jewish normative tradition insists on the sacred task to struggle against disease and injury in order to promote and preserve life (pikkuach nefesh).  To the extent that genetic medicine promotes life, prevents suffering, and reduces pain, Jews are not only permitted to adopt various genetic procedures and therapies, they are obligated to do so.  Genetic medicine that has clear therapeutic benefits has been widely endorsed within all branches of Judaism. Jews have eagerly adopted prenatal testing and genetic screening as a way to avoid the birth of children with serious genetic defects.  Genetic testing is generally, but universally, accepted among Ultra-Orthodox Jews in order to reduce the incidence of genetic diseases in their community.
  While it is not true that all Jews are more susceptible to genetic diseases, it is true that among Ashkenazi Jews certain inheritable diseases (e.g., Tay-Sachs disease) appear in high frequency.  For this reason there are concerted efforts by Jewish organizations to prevent genetic diseases through education, awareness and screening and Jewish bioethicists welcome genetic engineering that has medical benefits. Thus Rabbi Fred Rosner, an Orthodox bioethicist, declares that: “gene therapy—such as the replacement of the missing enzyme in Tay-Sachs disease or the missing hormone in diabetes, or the repair of the defective gene in hemophilia or Huntington’s disease, if and when these become scientifically feasible—is also probably sanctioned by Jewish law, because it is meant to restore health and preserve and prolong life.”
  He sums up his plea in favor of genetic medicine by saying that “genetic screening, gene therapy and other applications of genetic engineering are permissible in Judaism when used for the treatment, cure, or prevention of disease.  Such genetic manipulation is not considered to be a violation of God’s natural law but a legitimate implementation of the biblical mandate to heal.”
    
Genetic Medicine, Genetic Research and the Problem of Abortion

So far we have established that genetic engineering is endorsed because of its therapeutic benefits.  But genetic engineering and genetic medicine require obtaining genetic materials.  There are various sources to obtain genetic material: from aborted fetuses, frozen embryos destined to be discarded, stem cell “farms”, somatic cell nuclear Transfer (SCNT); extracting a cell from an embryo, and finally the extraction of the egg cell alone.  The permissibility of genetic research and genetic engineering cannot be separated from the discussion of the permissibility of abortion, since human embryonic germs cells may be procured from aborted fetuses.
  On this issue there is a clear difference between Jewish and Christian, especially Catholic, bioethicists.
  The normative Jewish tradition does not consider conception or gestation as the beginning of human life and does not confer the status of personhood on the unborn fetus until the 41st day.  An embryo in the early stages of development (4-5 days post conception) does not represent a human being.  Therefore genetic manipulation of an embryo does not constitute the killing of one life to save another, which is categorically prohibited in Judaism.  In Jewish bioethics there is a clear difference between an embryo in the womb of a woman and an embryo in a lab dish outside the womb.  The latter certainly is not defined as a human being, since it requires an additional act (i.e., transplantation into a womb) before even having the potential chance to develop into a human being.  
Until the forty-first day the rabbis classified the fetus as either “mere fluid” or as “the thigh of its mother.”
  Neither men nor women may amputate their thigh at will because the human body belongs to God.  Jews are forbidden to inflict injuries on themselves, but if the thigh turns gangrenous, then both men and women have the positive duty to have their thigh amputated in order to save their life. This logic is applied to the case of abortion: if the woman’s life or health is at stake, an abortion must be performed to save the life or the physical or mental health of the woman, for she is a full-fledged human being, while the fetus is still only part of the woman’s body.  Jewish law forbids abortion on demand or for economic reasons, but abortion is justified if a continuation of pregnancy might cause the mother severe physical or psychological harm or when the fetus is judged as severely defective. The fetus is a life in the process of development and the decision to abort it should never be taken lightly. But if a fetus had been aborted for legitimate reasons under Jewish law, then the aborted fetus may be used to advance our effort to preserve the life and health of others. This is why it is permissible to extract stem cells from aborted fetuses for genetic research according to Jewish bioethicists.
 
Most Jewish bioethicists maintain that every effort should be expended to use adult stem cells for as many cures as possible, but this should not lead to abandon embryonic stem cells research, for that still holds out more hope to accomplish all the used of stem cells research.  Also, most Jewish bioethicists do not consider gene manipulation to be tempering with an existing or even potential human being, since that status in Jewish law is only bestowed upon a fetus implanted in the mother’s womb. Genetic procedures that are performed in a petri dish are not performed on a human being and are therefore allowed most Orthodox rabbis. Rabbi Fred Rosner represents the majority position when he states that genetic engineering and gene therapy are permissible because they seek to cure or prevent diseases, but there are a few voices, such as Rabbi Moshe Hershler, who have warned against blinding ourselves to the potential of genetic engineering and gene therapy.  Rabbi Hershler maintains that they may be prohibited and he reasons as follows:  “he who changes the divine arrangement of creation is lacking faith in the creator.” Rabbi Hershler’s ruling pertained to genetic modification of plants and animals and took into consideration the laws prohibiting mixing of species.  However, his reasoning was rejected by Rabbi Shlomo Zalman Auerbach and Rabbi Yehoshua J. Neuwirth on the ground that genetic engineering in humans is not comparable to the grafting of diverse types of animals or seeds.
  This debate indicates that Jewish bioethics uses analogical reasoning to tease out what is permitted and what is forbidden, but a given analogy can always be open to conflicting interpretations.    


The Ambiguity of Suffering:

No less problematic and open to debate is the issue of human suffering which genetic engineering seeks to alleviate or minimize.  Reduction or prevention of human suffering (be it physical, emotional, or mental) is a major justification for the positive attitude toward genetic engineering.  But interpreting suffering is difficult because it requires us to balance the suffering of different parties.  Whose suffering is to be taken into consideration when the legal validity of a given genetic technology is being considered? Should it be the suffering of the parents, of already born children, or of future yet unborn children?  In the case of assisted reproductive technologies, Jewish bioethicists take into consideration first and foremost the suffering of the childless parents (in this case, mental anguish) who desperately yearn for the birth of off-springs.  Jews have enthusiastically embraced assisted reproductive technologies because the promotion of life is considered a sacred duty, fertility is so highly valued, and the family is the basic unit of Jewish religious practice.  This is why infertility for the duration of ten years is a valid ground for divorce in Jewish law! 

When we shift the focus from the issue of fertility to the issue of inheritable diseases, the calculation of human suffering varies and we see differences between Orthodox and non-Orthodox approaches.  Orthodox jurists consider the distress and psychological pain of the parents to be the paramount argument to permit screening and disposal of embryos in vitro.  It is the suffering of the parents that prevail over any negative qualities the child might suffer or the poor quality of life it would lead were it to be born.  For this reason the Orthodox Jewish community has invested a lot of resources to eradicate certain inherited diseases through extensive use of genetic testing and screening; premarital screening has become very important and common among Jews in the Diaspora and in Israel.
  When the screening and genetic testing identifies the presence of a genetic disease, the question of abortion emerges again.  When abortion is permitted, it is usually justified on the basis of the suffering of the parents, but some stricter halakhic approaches are less tolerant of aborting a fetus that shows less than life-threatening genetic abnormalities.  By contrast, Liberal/Progressive branches of Judaism place greater weight on the suffering of the future child as a reason to permit abortion when inheritable disease is diagnosed.  
In general, genetic testing is viewed as an important part of medical treatment and as new genes are found for susceptibility to a host of maladies that plague human beings, genetic testing will be more commonly used.  Jews are encouraged to avail themselves to genetic testing but also to remain vigilant about the possibilities for the misuse of these tests.  As we have noted, the concern for the suffering of the yet unborn child, however, does not extend to fetuses of 14 days old because they are not considered persons.  Rabbi Fred Rosner succinctly put it when he stated that “neither a sperm nor the ovum nor even fertilized zygote are persons.”
  Because Judaism does not consider embryos in petri dish (in vitro) to be equivalent to embryos in a woman uterus (in vivo), most halakhic authorities hold that un-transplanted embryos have little standing and may be discarded.  The embryos should be accorded respect and not used for trivial purposes, but they have no “right” to be implanted, nor is it our duty to do so. However, Jewish bioethicists are aware that the very act of selecting is itself fraught with moral implications.  Most authorities allow Preimplantation Genetic Diagnosis and selective implantation for therapeutic purposes, but not all genetic diseases are accorded the same level of urgency.  Whereas selecting against Tay-Sachs disease is allowed by all, the case of selecting against cystic fibrosis is more difficult, since people with the disease now often live into their thirties, although in pain. Most authorities but not all allow for selecting against the disease and aborting a fetus that shows it.  
We can summarize this section by saying that genetic mapping, genetic screening, genetic research, genetic testing, genetic engineering, and genetic therapy are not only permissible in Jewish bioethics but even obligatory when used for the treatment, cure, or prevention of disease.  The manipulation of genetic material is not considered to be a violation of God’s natural law, but a legitimate implementation of the biblical mandate to heal in order to mend the world that God has created.  But today our moral situation is much more complicated because genetics and genomics are used not only to cure diseases but also to enhance normal human capacities.  Does genetic engineering for the sake of enhancing normal human capacities also fall under the obligation to “mend the world”? Does Jewish law sanction enhancement technologies?  Here the story is much more complicated and disputed among Jewish bioethicists who not only balance risks and benefits and in their considerations of societal implications but also ponder the theological implications of enhancement technologies.  Enhancement technologies are ethically problematic because the ideology that promote them calls for the emergence of a new human species—the posthuman—a fusion of biological humans and machines.  Today we witness profound challenges to the biological existence of humanity due not merely to massive ecological crisis but also to increasing mechanization of human life.  In the third and final part of my comments let me reflect on Jewish bioethics, human enhancement, and the mechanization of life.         

Enhancement and the Mechanization of Life: The Challenges of the 21st Century
Defining Enhancement and the Ideology of Enhancement:
Enhancement is defined as medical intervention that confers benefits but that do not aim at treating or curing a malady.  Such intervention does not reduce the risk of suffering evils but rather at improving a normal person’s physical conditions over and above what is normal for human community.  Those who advocate for human enhancement do so in the name of an ideology that envisions and advocate the rise of a new human species, the post-human that will be far superior to biological, carbon-based humans.  The posthuman species, so we are told by Max More, a leading proponent, will achieve perfection through “genetic engineering, life-extending biosciences, intelligence intensifiers, smarter interfaces to swifter computers, neural-computer integration, world wide data networks, virtual reality, intelligent agents, swift electronic communication, artificial intelligence, neuroscience, neural networks, artificial life, off-planet migration and molecular nanotechnology.”
 The transitional phase from biological humans to post-biological posthumans is called transhuman and the ideology that supports it is known as transhumanism.  In the transitional phase of the process, we will see “the convergence of new technologies that will soon allow people to control and fundamentally change their bodies and minds.  Instead of leaving a person’s physical well-being to the vagaries of nature, supporters of these technologies content that science will allow us to take control of our species development, making ourselves and future generations healthier and happier.”
 

Does Jewish bioethics encourage the emergence of a new, post-biological posthuman species? Jewish wrestling with the potential emergence of a new posthuman species is still at its very early stages. 
  Whereas most Jewish bioethicists enthusiastically welcome genetic engineering that promises therapeutic benefits, they are more hesitant about genetic engineering solely for enhancement.  Thus Rabbi Fred Rosner, who makes a strong case in favor of genetic engineering, says the following:  

“Genetic engineering and gene therapy can and should be used to treat, cure, or prevent disease.  But should these techniques be allowed to alter human traits such as eye color, height, personality, intelligence and facial features?  Probably not, although some rabbis including Rabbi Moses Feinstein allows elective surgery to improve one’s beautify or physical features to help spouse selection.”
 

Note that Rabbi Rosner does not rule out enhancement technologies outright but he recognizes that the case for them is not as compelling as therapeutic procedures.  He also gives a nod to procedures that can improve mate selection, because of the Orthodox tendency to privilege family creation and reproduction.  On this logic if a given enhancement technology (e.g., sex selection) is conducive to reproduction, Orthodox authorities will allow it.  
The ambivalence about enhancement can also be detected in a statement of Rabbi Abraham Steinberg who states that

“somatic gene therapy (replacement of defective genes with “corrected” ones) is not  different from any other sort of medical intervention.  If the medical benefit to an individual patient outweighs the risks, gene therapy is permitted (though admittedly the terms “treatment” and “welfare” need precise definition).  However, changes that have no therapeutic purpose, or changes that affect the germ line and hence future generations, pose weightier problems.”

Clearly, even the most enthusiastic supporters of genetic engineering are hesitant about procedures that have no therapeutic benefits.   
If so, should gene editing for non-medical reasons be allowed? Writing with the medical researcher, John Loike, Rabbi Moshe Tendler answers the question saying:  

“if gene editing technology are used to change hair color from black to blond (one gene encodes this property) with minimal or no health risks, then halakha would allow a person to use this technology for themselves.  However, if minimal or serious health risks are associated with using this procedure, then halakhah would prohibit gene-editing procedures to change their own hair color or enhance athleticism without a valid medical or psychological reason.  Similarly, halakhah would also prohibit non-medical applications of gene editing to their fertilized egg or child.
 

The above three statements indicate that even those who endorse genetic engineering for therapeutic purposes are reluctant to authorize procedures that are taken for mere enhancement purposes. Yet, instead of banning enhancement technologies outright Jewish bioethicists recommend proceeding with caution and regulating these technologies, because “we cannot even begin to appreciate all the possible effects of changing even a given gene regulating it.”
  
The most sustained opposition to enhancement technologies came from another Jewish bioethicist, Leon Kass, who chaired President Bush’s Council on Bioethics.  Kass, who is affiliated with Conservative Judaism, has written most eloquently against enhancement technologies because they seek to usher a post-biological phase of human life.
 Kass presented his opposition to the cloning of humans as a “battle against eugenics and against a post-human future.”  He averred that “a society that allows cloning, whether it knows it or not, has tacitly assented to the conversion of procreation into manufacture and to the treatment of children as purely the projects of our will.  Willy-nilly, it has acquiesced in the eugenic re-design of future generations.”  To prevent the emergence of the Brave New World, Kass called all of us “to strike a blow for the human control of the technological project,” and instead to stand “for wisdom, for prudence, for human dignity.”
  
Most Jewish bioethicists have not shared Kass’s position.  If Kass found the cloning of humans do be “repugnant” for Rabbi Abraham Steinberg, “human cloning is no different from the using of antibiotics to decimate injurious bacteria.”
 Since cloning is not creation ex-nihilo but rather creation of something from an existent something, cloning does not violate the Judaic belief that God created the world.  Steinberg does recognize that “the technology in question poses substantial risks to human society, on the order to unregulated atomic power or ecological recklessness” and he does admit that “we confront the specter of eugenic methods.”  Nonetheless, he concludes that “eventually human cloning will be developed and it would be fitting to allow for the development of this technology in a closely supervised and cautious manner and to adopt from the outset activities of administration and scrupulous regulation of this technology, rather than to unconditionally outlaw development.”
  

It seems to me that Steinberg and other Orthodox bioethicists have not grappled with the specter of the technologization of humanity as did Kass, because they have focused on the therapeutic potential of genetic engineering and because they treated the challenges of genetic engineering as merely a technical matter.  Thus, Shimon Glick states that “if the safety and reversibility issue in genetic engineering are solved, there should be no inherent banning of the use of these techniques for enhancement, any more than for treatment.”
  Kass, by contrast, has focused on the implications of the technological project that will usher a post-biological species, the posthuman, and he sought to engage this development philosophically. Kass’s philosophical critique was inspired by his teacher, Hans Jonas, the German Jewish philosopher who presciently captured the novelty and danger of modern technology that radically transforms our attitude toward phenomenon of life.
  Jonas critiqued the utopian spirit of modern technology and its glorification of “progress.”  This utopian impulse, which clearly underlies the Jewish desire to “mend the world,” is behind the promises of technology to cure the “mistakes” of nature or overcome its shortcomings.  The new genetics and genomics have turned the human being into an object of technology as the Homo faber has turned on himself “and gets ready to make over the maker of all the rest.”  Jonas has insightfully challenged the incessant making and fabricating characteristic of modern technology which leads to the mechanization of the human being and the mechanization of life.  Since humans now have the power to alter or destroy humanity itself, Jonas argued vociferously that the very existence of biological humanity as created by God is itself a value, especially after the atrocities of Auschwitz and Hiroshima. Genetic engineering entails that we are now able to create humans not in the image of God but in our own image.  Jonas spoke against this hubris with prophetic passion, although he, unlike the biblical prophets, insisted on the hiddenness of God and on God’s inability to prevent human self-destruction. 
I share the caution that Jonas and his disciple, Leon Kass, have voiced against the technological project of our day.  Jonas has not been nearly as influential as other 20th century Jewish philosophers such as Franz Rosenzweig, Emmanuel Levinas, of Jacques Derrida, but recently  Jonas’s philosophy and his critique of contemporary technology has received new attention.
 What Jonas has recognized already in the 1980s, Jewish bioethicists have come to acknowledge two decades later.  For example, Aaron L. Mackler, a bioethicist associated with Conservative Judaism, has noted that technologies intended merely for enhancement rather than therapy can lead to violation of respect for persons, that is, violation of the belief that humans are created in the divine image.
  Furthermore, attempts to modify human characteristics in a way that would differ from typical human functioning is more likely to have negative unintended side effects, and therefore should not be allowed or should be examined more critically. Enhancement procedures also risk leveling the differences and reducing diversity which undermine the created order: diversity among humans is part of the way in which humanity reflects God’s image, whereas genetic engineering may threaten that very diversity.  
How are we to determine the right approach toward enhancement technologies?  Rabbi Elliot Dorff, who is also in favor of regulating human cloning rather than banning it, helps us to grapple with the questions of how to calculate the right balance between risks and benefits and what is the appropriate level of regulation and supervision.  According to Dorff, the Judaic approach is twofold:  a) we need to remain humble in whatever we do, especially when we are pushing the scientific envelope, and b) we need to remember that the task of the human species is to “to till and protect” (Gen. 2:15) the world which God had created.
  In other words, cultivating the virtue of humility is one way of training the human being to be the steward, or care taker, of the created world.  This is the point where Jewish bioethics and Jewish environmentalism intersect.
  Supervision of new technologies should come first and foremost from self-regulation rooted in the virtue of humility, which in Jewish ethics is “at once both a halakhic prescription … and an anthropological description of the religious personality,”
 contrary to the self-aggrandizing characteristic of the ideology of trans- and posthumanism.  
The importance of humility and self-restraint is also recognized by Rabbi Jonathan Sacks, the past Chief Rabbi of England, who thoughtfully summarizes the appropriate posture toward technology, highlighting the four principles of humility, restraint, concern for the common good, and care for long-term consequences.  Sacks explains them as follows:

Humility involves the recognition that there is something greater than us to whom we are accountable.  Restraint means that not everything we can do we should do.  Concern for the common good means recognizing that others, not just us, are in the image and likeness of God.  Care for long-term consequences means believing in something that will last longer than we will.
  
These principles are most helpful for the examination of enhancement technologies, but applying them in practice is open to interpretation and debate. 
Note that in the discussion of enhancement technologies, the Judaic commitment to preventing suffering of living beings is barely mentioned.  The reason is that preventing human suffering turns any discussion into a medical issue that falls under the category of “therapy” rather under the category of “enhancement.”  That distinction continues to prevail in the discourse of Jewish bioethics even though scientists have recognized the inadequacy of that distinction.
  In general, Jewish bioethics has barely begun to grapple with trans- and posthumanistic futurism in which biomedical enhancements culminate in the fusion of humans and machines and the massive mechanization of life.
  You may wonder about this generalization by invoking the name of Yuval Noah Harari, the Israeli famous science writer whose best-selling works, Sapiens: A Brief History of Humankind (2014) and Homo Deus: A Brief History of Tomorrow (2016) became a global success. We should note, however, that Harari’s reflections about the future of humanity, which he predicts will disappear within a century, pay no attention to Judaism and that he has little interest in Jewish bioethics.  His reflections on the consequences of biotechnological world are framed in the context of evolutionary biology and are inspired by Buddhism rather than Judaism.  Like Harari, I too was born and educated in Israel, but unlike him I do believe that Judaism offers us a framework for sustained reflections about the technological project that threatens to mechanize life and that denies the intrinsic value of biology in general and of human life in particular. To undertake these reflections Jewish bioethics needs to go beyond discussion of legal permissibility of this or that technology to articulate a Judaic philosophy of technology.
  
Conclusion:

Genome editing and biomedical enhancements are but one aspect of the technoscientific revolution of the 21st century that tempts humanity to think of itself as omnipotent and omniscient.  Judaism and the Abrahamic traditions based on it, Christianity and Islam, guard such hubris by presenting the human as created in the image of God.  The belief expresses duality of being a human with the majesty of creativity, on the one hand, and the need for humility, on the other hand.  Creation in the divine image is the Judaic way of expressing the reverence for life and the preciousness of being human, principles that enable us to resist attempts to reduce humanity either to physical materiality or to informational algorithm. The task of bioethics is to engage all technologies in a robust conversation that explores the broad societal, cultural, and existential implications of all new technologies. These explorations, however, cannot be taken in the abstract; they must always be historically contextual and culturally specific.  As the debate about the future of humanity unfolds, Jewish bioethics offers guiding principles and values that could be relevant and meaningful to members of other faith communities: 

· Judaism celebrates the inherent value of life, while highlighting its contingency and precariousness

· Judaism relishes human creative ingenuity and considers it a human religious obligation to use God-given creativity to improve and perfect the world

· Judaism acknowledges that suffering is inevitable but seeks to reduce suffering of all living creatures, especially the suffering of humans.   

· Judaism sees humans responsible for the quality of life in the created world and expects them to be engaged in “mending the world”
· Judaism welcomes scientific discoveries and technological advances but engages them within the framework of Jewish law and theology
· Judaism applies general principles to concrete cases by means of  interpretation (midrash)
· Judaism encourages us to mend the world, but how to actualize this lofty goal is open to reasoned conversation.         
Let me again thank the organizers of this conference for facilitating a reasoned conversation about the vexing questions that will engage us for the remaining of the 21st century.    

� In this essay the phrase “genetic engineering” refers to modification of the human genome rather than to modification of DNA of other organisms such as plants or animals.  On Jewish attitudes to GMOs see Daniel S. Nevins, “Halakhic Perspectives on Genetically Modified Organisms,” Rabbinical Assembly United Synagogue of Conservative Judaism (November 10, 2015).  � HYPERLINK "http://www.rabbinicalassembly.org/sites/default/files/public/halakhah/teshuvot/2011-2020/nevins-gmos.pdf" �http://www.rabbinicalassembly.org/sites/default/files/public/halakhah/teshuvot/2011-2020/nevins-gmos.pdf�.   In general, Jewish bioethicists are in favor of GMOs because of their “great promise in combating hunger and disease” (ibid., p. 5).  However, the legal and theological principles that permit genetic engineering of plants and animals are different from the principles that apply to the modification of human genome, the focus of this essay.       


� Human Genome Editing: Science, Ethics and Governance, A Report of the National Academics of Sciences, Engineering, Medicine (Washington, DC: The National Academies Press, 2016), p. 15.  


� See Laurie Zoloth, “Jewish Bioethics: Current and Future Issues in Genetics,” The Oxford Handbook of Jewish Ethics and Morality, ed. Elliot N. Dorff and Jonathan K. Crane (Oxford: Oxford University Press, 2013), pp. 351-366; John D. Loike, Moshe Tendler, Tzvi Flaum and Ira Bedzow, “The Future of Reproductive Medicine: What Does Halakhah Say,” Jewish Action (Spring 2017): 32-36; John D. Loike and Moshe Tendler, “Tampering with the Genetic Code of Life: Comparing Secular and Halakhic Ethics Concerns,” Hakirah 18 (Winter 2014): 41-58;  Avi Lerner, “Therapeutic Editing of the Human Genome – Jewish Biomedical Perspectives,” Bionews (Nov. 14, 2016), www://bionews.org.uk/page_726789.asp; Avi Lerner, “Viewing CRISPR Gene Editing through the Lens of Jewish Bioethics,” Genetic Literary Project, Nov. 21 2016.  � HYPERLINK "https://geneticliteracyproject.org/2016/11/21/viewing-crispr-gene-editing-lens-jewish-bioethics/" �https://geneticliteracyproject.org/2016/11/21/viewing-crispr-gene-editing-lens-jewish-bioethics/�.  


  


� For nuanced treatment of the shared ground and differences between Orthodox and Conservative views on a range of biomedical issues consult Miryam Z. Wahrman, Brave New Judaism: When Science and Scripture Collide (Hanover and London: Brandeis University Press, 2002).  





� The complexity of Jewishness is explored in Susan Martha Kahn, “Are Gene Jewish? Conceptual Ambiguities in the New Genetic Age,” The David W. Belin Lecture in American Jewish Affairs 12 (2005) available at � HYPERLINK "http://hdl.handle.net/2027/spo.13469761.0012.001" �http://hdl.handle.net/2027/spo.13469761.0012.001�.; Cf., idem, “The Multiple Meanings of Jewish Genes,” Culture, Medicine and Psychiatry 29 (2005): 179-192.; idem, “Commentary: Who are the Jews? New Formulations of an Age-Old Question,” Human Biology 85, no. 6 (December 2013): 919-24; Paul R. Wolpe, “If I am Only My Genes, What Am I? Genetic Essentialism and a Jewish Response,” Kennedy Institute of Ethics Journal, no. 3 (1997): 213-30; Elliot N. Dorff and Laurie Zoloth, “Summary of the Science of Genetic Mapping and Identity,” in Jews and Genes: The Genetic Future and Contemporary Jewish Thought (Philadelphia: The Jewish Publication Society, 2015), pp. 103-109.    


� Elliot N. Dorff, Matters of Life and Death: A Jewish Approach to Modern Medical Ethics (Philadelphia: Jewish Publication Society, 1998 ), p. 441.  


� Dorff, ibid., p. 413.  See also, Elliot N. Dorff and Jonathan K. Crane, “Why Study Jewish Ethics?” in the Oxford Handbook of Jewish Ethics and Morality, pp. 1-24.  


� See Barbara Prainsack and Ofer Fierstien, “Science for Survival: Biotechnology Regulation in Israel,”  Science and Public Policy 33 (1) (2006): 33-46.  


� The obligation “to mend the world” (le-takken olam) is stated in the daily prayer, Aleinu, which is a prayer to establish God’s kingdom on earth.  In 16th century Lurianic Kabbalah, the principle of “Tikkun Olam” stands for the human effort to transform the world through observance of Jewish law with Kabbalistic intentions.  According to Lurianic Kabbalah that work, however, has theurgic impact, that is to say, it transforms not only the physical world and the social world we live in, but also the entire cosmos and ultimate even God, uniting the feminine and masculine dimensions of the Sefirotic world.  In modern Judaism, especially among Reform Jews, the phrase “Tikkun Olam” has become shorthand for social action.  This development is indebted to the influence of the Social Gospel movement and progressivism on Reform Judaism in America.  See Michael Marmur, “Ethical Theories in the Reform Movement,” in The Oxford Handbook of Jewish Ethics and Morals, pp. 206-224, esp. pp. 211-214.     


� This obligation to heal is derived from Exodus 21:19 according to which and assailant must ensure that his victim is “thoroughly healed,” and Deuteronomy 22:2 (“And you shall restore the lost property to him”).  See Elliot Dorff, Matters of Life and Death, p. 27.           


� The notion that the preservation of human life overrides virtually any other religious consideration is derived from Leviticus 18:5.


� Bablylonian Talmud, Kiddushin 30b; Shabbat 10a	





� Azriel Rosenfeld,” “Judaism and Gene Design,” Tradition 13 (1972): 71-80.   





� Abraham Steinberg, “Cloning—Jewish Medical Ethics.”   Encyclopedia of Jewish Medical Ethics (New York: Feldheim, 2003), Vol. II, p. 513.    





� Abraham Steinberg, “Human Cloning—Scientific, Moral and Jewish Perspectives,” The Torah u-Madda Journal 9 (2000): pp. 199- 206; quote on p. 200.





� J. David Bleich, “Survey of Recent Halakhic Periodical Literature: Genetic Engineering,” Tradition 37:2 (2003): 66-87, quote on p. 67.  





� See Elliot N. Dorff, Matters of Life and Death, p. 15.  


� On German Pietism in the context of medieval spirituality see Elisheva Baumgarten, Practicing Pietism in Medieval Ashkenaz: Men, Women and Everyday Religious Observance (Philadelphia: University of Pennsylvania Press, 2014).





� For example, Rabbi J. David Bleich has opposed genetic testing.  


� Fred Rosner, “The Case for Genetic Engineering,” The Torah u-Madda Journal 9 (2000): 211-215, quote on p. 212.


�  Ibid., p. 214.


�  See Dorff, Matters of Life and Death, pp. 128-133; 151-164.  Cf., Elliot N. Dorff, “Jewish Bioethics: The Beginning of Life, in Oxford Handbook of Jewish Ethics and Morality, pp. 313-329.





� For overview of differences between Jewish and Christian approaches to contested issues in bioethics see Aaron L. Mackler, Introduction to Jewish and Catholic Bioethics: A Comparative Analysis (Washington DC: Georgetown University Press, 2003).





� Babylonian Talmud, Hullin 58a.  For discussion of abortion in the context of genetic diseases see Dorff, Matters of Life and Death, pp. 152-164.


� For a detailed examination of Jewish attitudes toward stem cell research see Elliot N. Dorff, “Applying Jewish Law to Stem Cell Research, in Jews and Genes, pp. 23-54.  


�  See Fred Rosner, “The Case for Genetic Engineering,” p. 213; Cf., Fred Rosner, “Gene Therapy and Genetic Engineering in Judaism,” My Jewish Learning, available at � HYPERLINK "http://www.myjewishlearning.com/beliefs/Issues/Bioethics/Genetic_Issues/Gene_Therapy_and_Engineering.shtml" �http://www.myjewishlearning.com/beliefs/Issues/Bioethics/Genetic_Issues/Gene_Therapy_and_Engineering.shtml�. Moshe Hershler, “Genetic Engineering in Jewish Law,” Halakhah u-Refuah, vol. 2 (Chicago, 1981), 350-353.  


� According to Paul R. Wolpe, a leading Jewish bioethicist, the Orthodox project Dor Yeshorim “is generally considered a model program for community screening of genetic diseases.”  See Paul R. Wolpe, “Genetic Testing in the Jewish Community,” in  Jews and Genes,  pp. 201-214, quote on p. 206.  





� Fred Rosner, “The Case for Genetic Engineering,” p. 212.  Similarly, Azriel Rosenfeld states that “the ovum (or sperm) is not a person since conception has not yet taken place,” see “Judaism and Gene Design,” p. 73.


  


� Max More, “On Becoming Posthuman” (1994) available on � HYPERLINK "http://eserver/org/courses/spring98/76101R/readings/becoming.html" �http://eserver/org/courses/spring98/76101R/readings/becoming.html�.  For a more recent formulation of More’s trans/posthumanist vision see his “The Philosophy of Transhumanism,” in The Transhumanist Reader: Classical and Contemporary Essays on the Science, Technology and Philosophy of the Human Future, ed. Max More and Natasha Vita-More )Wiley Blackwell: Chiceshster, Wesst Sussex, England, 2013),  pp. 3-27.  





�  See David Masci, “Human Enhancement: The Scientific and Ethics Dimensions of Striving for Perfection,” PewResearchCenter, available on � HYPERLINK "http://wwwpewomtyernet.org/2016/07/26/human-enhancement-the-scientific-and-ethical-dimension" �http://wwwpewomtyernet.org/2016/07/26/human-enhancement-the-scientific-and-ethical-dimension�.  





� For Jewish bioethical exploration of genetic enhancement see Shimon Glick “Some Jewish Thoughts on Genetic Enhancements,” in Jews and Genes, pp. 243-256; Jeffrey H. Burack, “Jewish Reflections on Genetic Enhancement,” in Jews and Genes, pp. 310-341.   Interestingly, these Jewish bioethicists do not mention trans- or posthumanism explicitly.  


  


� Fred Rosner, “Gene Therapy and Genetic Engineering in Judaism,” My Jewish Learning, � HYPERLINK "http://www.myjewishlearning.com/beliefs/Issues/Bioethics/Genetic_Issues/Gene_Therapy_and-Engineering.shtml" �http://www.myjewishlearning.com/beliefs/Issues/Bioethics/Genetic_Issues/Gene_Therapy_and-Engineering.shtml�


.  


� Abraham Steinberg, “”Human Cloning—Scientific, Moral and Jewish Perspectives,” p. 204.





� John Loike and Rabbi Moshe Tendler, “Tampering with Genetic Code of Life: Comparing Secular and Halakhic Ethical Concerns,” Hakirah  18 (2014): 41-58, quote on p. 53.





� Shimon Burack, “Jewish Reflection on Genetic Enhancement,” in Jews and Genes, p. 324.  





� Leon R. Kass, Life, Liberty and the Defense of Dignity: The Challenges for Bioethics (San Francisco: Encounter Books, 2003).  





� Leon R. Kass, “Preventing a Brave New World,” New Republic (June 21 2001): 30-39, available online in TNR (The New Republic Online); reprinted in Ethics and Emerging Technologies, edited by Ronald L. Sandler (London: Palgrave Macmillan, 2014), pp. 76-89.  





� Steinberg, “Human Cloning—Scientific, Moral and Jewish Perspectives,” p. 200.





� Ibid., p. 205.





� Shimon Glick, “Some Jewish Thoughts on Genetic Enhancement,” in Jews and Genes, p. 254.  





� For a summary of Jonas’s critique of technology views See Hava Tirosh-Samuelson, “Jewish Philosophy, Human Dignity and the New Genetics,” in Biotechnology: Our Future as Human Beings and Citizens,” ed. Sean D. Sutton (SUNY Press, 2009), pp. 81-121, esp. pp. 104-110. 





� David J. Levy, Hans Jonas: The Integrity of Thinking (2002); Hava Tirosh-Samuelson and Christian Wiese (eds.), The Legacy of Hans Jonas: Judaism and the Phenomenon of Life (Leiden and Boston: Brill, 2008).





� See Aaron Mackler, “Genetic Enhancement and the Image of God,” in Jews and Genes, pp. 274-284.


 


� See Elliot Dorff, Matters of Life and Death, p. 313-324.  Dorff makes it clear that human cloning is permissible “if used to cure disease or overcome infertility” (p. 319) and that “human cloning should be regulated, not banned (ibid, p. 322), but he categorically rejects the transhumanist justification for cloning as “human self-idolization and grandiosity” (ibid, p. 322). 





�  Such intersection is also evident in “A Social Statement on Genetics, Faith and Responsibility” of the Evangelical Lutheran Church in America (2011) discussed in this conference.   On Jewish environmentalism see Hava Tirosh-Samuelson, “Jewish Environmental Ethics: The Imperative of Responsibility,” The Wiley Blackwell Companion to Religion and Ecology, ed. John Hart  (Oxford: Wiley Blackwell, 2017),  179-194. 





� Bernard Steinberg, “Humility,” in Contemporary Jewish Religious Thought, ed. Arthur A. Cohen and Paul Mendes-Flohr (New York: Free Press, 1987), 429-434. 





� Rabbi Jonathan Sacks, “Challenging the Idols of the Secular Age,” The Office of Rabbi Sacks (June 15, 2013).  � HYPERLINK "http://rabbisacks,.org/challenging-the-idols-of-the-secular-age-credo/" �http://rabbisacks,.org/challenging-the-idols-of-the-secular-age-credo/�.





� See Kenneth L. Mossman, “In Sickness and in Health: The (Fuzzy) Boundary between ‘Therapy’ and ‘Enhancement,’” in Building Better Humans? Refocusing the Debate on Transhumanism, edited by Hava Tirosh-Samuelson and Kenneth L. Mossman (Frankfurt am Main: Peter Lang, 2012), 229-254.





� My own work on trans- and posthumanism seeks to make a difference in this regard.  See Hava Tirosh-Samuelson, “Utopianism and Eschatology: Judaism Engages Transhumanism,” in  Religion and Transhumanism: The Unknown Future of Human Enhancement, edited by Calvin Mercer and Tracy J. Trothen (Santa Barbara, CA: Praeger, 2015), pp. 161-180.





� See Hava Tirosh-Samuelson, “The Preciousness of Being Human: Jewish Philosophy and the Challenge of Technology,’ in Jewish Philosophy for the Twenty-First Century: Personal Reflections,” edited by Hava Tirosh-Samuelson and Aaron W. Hughes (Leiden and Boston: Brill, 2014), pp. 428-457.  





