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Introduction

Nationalizing the genome?

Most Middle Eastern populations outside of Israel have not been represented in Western-based international genomic sequencing efforts. Left out of the HapMap Project, 1000 Genomes Project and the Human Genome Diversity Project, genetic data from the peoples of this region have often been treated by the international scientific community as instrumental to broader schemes, such as tracing the evolutionary origins of Europeans, rather than as populations of intrinsic genetic interest. In response to this perceived neglect from the international scientific community, national-level genome projects have emerged throughout the Middle East to decode the Arab, Turkish, and Iranian genomes. These include several competing Arab Genome Projects financed by state and private funds in Saudi Arabia, Qatar, Kuwait, and the United Arab Emirates; the Turkey Genome Project and the Anatolian Genetic History Project, both spearheaded by Turkish scientists in collaboration with Americans; and two separate Iranian genome projects, one based in Iran and the other among the Iranian-American diaspora. 
One Kuwaiti geneticist, Fahd al-Mulla, laments that the data generated by these projects amount to ‘locked genomes’ because sequences are stored locally rather than shared in international databases. He explains this phenomenon in terms of a nationalist approach to scientific development: ‘science in a number of Arab countries is not viewed as a necessity but rather is politically driven with a focus on national merit. Genome sequencing, thus, is viewed only as a national endeavor rather than a humanitarian triumph or necessity’ (Al-Mulla, 2014: 133). As a representative example to clarify what ‘national merit’ means in the Middle Eastern context, the website of the Turkey Genome Project explains: ‘Our primary goal is to publish the results of this work in high-level journals registered in international indices, in order to increase the prestige [saygınlık] and competitive strength of our country [ülkemiz] and our university in the field of basic science at the international level’ (Boğaziçi University Molecular Biology and Genetics Department, n.d.)
The notion of the ‘national genome’ as a prestige project is certainly not limited to Middle Eastern countries. Yet the Turkey Genome Project mobilises another, more epistemological justification for its work: ‘Unfortunately, in the [Human Genome Project, Human Genome Diversity Project, HapMap Project, and 1000 Genomes Project], there is no sampling from the people living in Turkey and its surrounding region, so the discovery of the genomic diversity in our region is not possible. For this reason, the Turkey Genome Survey […] aims to fill this gap’ (Boğaziçi University Molecular Biology and Genetics Department, n.d.). The very fact that national governments or scientific communities conceive of their populations as a ‘gap’ within international human genome projects, and respond by launching national-scale projects, attests to the historical relationship between nationalist thought and biological and anthropological research on human difference. On the other hand, the reference to ‘the discovery of genomic diversity’ reveals the key element linking national genome projects to international practices and discourses in human genomics. Amidst the array of international genome projects professing to capture the diversity of the entire human species, national-scale efforts make themselves relevant inasmuch as they contribute to knowledge about that diversity, ‘branding’ their subject populations as unique and distinct, and therefore worthy of study (Tupasela, 2017). 
The Turkish researchers clearly recognise the identification of diversity as a normative value of their profession at its international level. The discovery of genetic diversity at a national scale, however, has specific political and social implications that go beyond the racialisation of national identities; its emphasis on the borders of the nation-state entails a concept of population that is intertwined, but not interchangeable, with race (M’charek, 2005: 40–42). As Catherine Nash points out, the notion of a national population relies on ancestral ties not only between individual people and communities, but also between people and land. In genomic diversity studies, national belonging is constructed temporally and geographically through histories of territorial occupation and migration in space, rather than by contemporary citizenship regimes or shared culture (Nash, 2015). Geneticists based in Europe and the Americas, who have frequently used pre-Columbian temporal frameworks to define populations as indigenous to a given space, similarly ‘freeze’ contemporary national population categories, assigning individuals to territorial units whose political boundaries they have geographically naturalised. This ‘construction of temporality’ means that the identification of human diversity within these units can avoid challenging the fundamental legitimacy of postcolonial territorial borders (Kowal et al., 2013: 472). 
In the Middle Eastern region, whose nation-states were carved out of multiethnic empires in the midst of European imperial interventions less than a century ago, geneticists cannot avoid the vexed relationship between ethnic or genetic diversity and ‘territorial integrity.’ Many conflicts within and between Middle Eastern states, though sometimes portrayed as age-old religious or ethnic feuds, actually have relatively recent origins as nationalist disputes over land. Nation-state borders are decidedly arbitrary and often do not correspond to geographical formations or the distribution of self-identified identity groups, and accordingly are frequently contested. In this context, national genomes, both as prestige projects and biological objects, offer a venue to perform the legitimacy of those borders. Through a close analysis of the discourses and sampling practices used by Turkish and Iranian genome projects to narrate the nation and its diversity, I synthesise and build upon recent calls for enhanced attention to the role of nationalism, in addition to race and ethnicity, in critical analyses of human genetic research.

Nationalism and the ‘problem’ of diversity

For years, historical and social studies of science have productively engaged with the notion of “scientific nationalism” (for example, Anderson and Pols, 2012; Harrison and Johnson, 2009; Mizuno, 2009; Prakash, 1999) and particularly the complex linkages between nationalism, citizenship, and biomedicine (for example, Egorova, 2013; Ong and Chen, 2010; Rose, 2007; Sunder Rajan, 2006). However, until recently, STS accounts of human genetics and genomics have largely focused on the field’s historical ties to race science, its contemporary (re)production of racial group categories, and its invocation for individual constructions of ethnic belonging. I seek to draw together these bodies of literature by offering a more systematic exploration of how nationalism shapes human genetic research, in ways that are logistical and infrastructural as much as they are conceptual and political. I employ three distinct but interrelated analytical frameworks of nationalism to understand national genome projects specifically, and national population-making in human genetics more broadly: methodological, postcolonial, and diasporic. 
Methodological nationalism refers to the conceptual approach which structures social research within the modern paradigm of nation-states: namely, an unquestioned acceptance of the nation-state as the natural unit for social analysis, and an ‘obsession’ with nation-state boundaries as a physical container of sociopolitical life (Wimmer and Glick Schiller, 2002). Existing critiques of methodological nationalism center on the analytical constraints it places upon the knowledge produced by the social sciences, including comparative research in STS (Wade, López Beltrán, et al., 2014: 25–6). Only recently have STS scholars tentatively identified the effects of methodological nationalism upon biomedical research (Shostak and Beckfield, 2015: 114–5). Gregor Mattson, noting that ‘STS does not systematically or consistently distinguish between national cultures, state architectures, and their ethnoracial effects,’ offers the concept of ‘nation-state science’ to analyse 18th- and 19th-century Swedish race scientists’ studies of the Saami people as ‘scientific work that helped imagine a national population fitted to state borders’ (Mattson, 2014: 324). In this sense, methodological nationalism has characterised the historical development of human genetics since its earliest beginnings (Gannett and Griesemer, 2004; Krementsov, 2005), and especially after World War II, when the field’s assumptions and practices were standardised by a Western-dominated global biomedical infrastructure (as represented by the WHO, UNESCO, and international professional organisations).
Contemporary human genetics research at the national scale—in the form of genome diversity projects or forensic or medical biobanks—similarly foregrounds territorial borders as containers of the nation, simultaneously a vessel of heterogeneous identities and a homogeneous unit to be compared to other national units (M’charek et al., 2014; Wade, Deister, et al., 2014; Oikkonen, 2018: 199–204). These core assumptions of methodological nationalism underlie the consistent discursive duality employed in explanations of the utility and significance of national genome projects. Such projects configure the nation as a natural biological unit by appealing to a collective of individuals with a shared interest in genomic research, particularly in its predicted medical benefits (Rabinow, 1999). Simultaneously, they claim the ability to parse the diversity of this imagined collective and trace the historical movements and convergences of sub-populations residing within the territorial boundaries of a given nation-state. By so doing, the biological trajectory of a given nation within the overall history of human evolution can be identified and celebrated. The national genome is at once the symbol of a population’s homogeneity and empirical evidence of its heterogeneity; as Ruha Benjamin notes, it simultaneously acts ‘to unify and differentiate a diverse body politic’ (Benjamin, 2009: 341). 
Benjamin also demonstrates that postcolonial approaches to both nationalism and STS have much to contribute to our understanding of how such discourses of genetic diversity operate outside of Europe and its settler colonies through her articulation of ‘postcolonial genomics’ as concerned both with ‘sovereignty’ vis-à-vis the West and with narrating genetic diversity in a way that does not threaten the national unit (Benjamin, 2009). Jantina de Vries and Michael Pepper add that postcolonial genomic sovereignty at the national level does not guarantee protection from ‘scientific exploitation’ for all populations in a given state (de Vries and Pepper, 2012: 476). For example, recent work on the state-supported Mexican Genome Diversity Project shows how it uses the DNA of indigenous groups to construct the genetic profile of a relatively homogeneous ‘mestizo’ national identity, while simultaneously sidelining these groups as internal others to the dominant Mexican national genome (Kent et al., 2015; Wade, López Beltrán, et al., 2014).
Such analyses highlight the varying degrees to which STS scholars have taken for granted that contemporary genetic researchers must strive to counteract accusations of racism and ascribe to certain values about diversity and multiculturalism to achieve public legitimacy and cooperation. Jenny Reardon (2005) historicised the consolidation of these values for the European and North American scientists involved in the Human Genome Diversity Project (HGDP). Subsequent studies have focused on how national-scale genetic research in the United States, Canada, the United Kingdom, Brazil, and Colombia, as well as the HGDP’s transnational successors like the HapMap Project and the Genographic Project, have espoused respect for indigenous and minority rights (and even explicit agendas of social justice) even as they reify problematic population categories (Fullwiley, 2014; Bliss, 2012; Hinterberger, 2012; Nash, 2015; Reardon, 2012; Sommer, 2016; TallBear, 2013; Wade, Deister, et al., 2014).
However, the reconciliation of colonial injustices through recognition of minority identities and cultural rights has not become a normative value in many countries, notably in those whose governments and/or societies perceive themselves as existentially threatened by foreign political or military intervention in favor of competing nationalist ideologies or ethnic separatist movements. Studies of Israel, the Russian Federation, China, and Taiwan highlight the contentious and often violent histories by which these multiethnic states have dictated the terms of their own heterogeneity, with shifting categories of officially recognised minorities ultimately determining the logistical and conceptual landscape through which national biobanks and genome projects capture genetic diversity (Abu El-Haj, 2012; Bauer, 2014; Liu, 2010; Sleeboom-Faulkner, 2006; Sung, 2010). Geneticists from these countries, as participants in the international scientific community, have readily marketed their nation’s ethnic diversity as a valuable biomedical resource, while simultaneously restricting the categories through which that diversity can be sampled and interpreted—specifically, as subgroups of a singular (Jewish, Russian, Chinese) nation. The ‘biologistical’ constructions of ethnicity emerging from these contexts therefore characterise a distinct form of ‘genealogical incorporation’ that does not necessarily deny ethnic difference within the nation; however, such difference is envisioned only as branches of a ‘national family tree’ (Fullwiley, 2008; Nash, 2017). In such contexts, the methodological nationalism inherent to much research on human genetics is deeply entangled with a form of postcolonial nationalism that tightly constrains the political significance accorded to ethnic diversity.
Across the Middle East (and elsewhere in Asia and Africa), recognition of ethnic, religious, and linguistic diversity is also historically associated with political vulnerability, as European polities nominated themselves as the protectors of various minority groups through divide-and-rule strategies of colonialism and economic imperialism. As a result, many nationalist movements, seeking to achieve or preserve their sovereignty and territorial integrity, represented their nations as coherent and homogeneous entities, denying and erasing the longstanding presence of diverse identities. However, postcolonial critiques of both anthropology generally and genetic anthropology specifically have tended to be themselves Eurocentric by framing the discipline’s history exclusively in terms of Western colonial power. Emma Kowal, Joanna Radin, and Jenny Reardon similarly warn against the reductionism of ‘narratives of biocolonialism that position scientists in the Global North against subjects in the Global South’ (Kowal et al., 2013: 471). Instead, I conceptualise Turkish and Iranian genome projects as research conducted by ‘nationalist regimes that had their own long and evolving pre-history of colonial governance over varied language-speakers’ (Houston, 2009: 30). 
The political and social transformation from the Ottoman and Qajar empires to the nation-state structures of the Turkish Republic and Pahlavi Iran entailed a conflation of nationality with ethno-racial categories defined primarily by majority language and religion (namely, Turkish-speaking Sunni and Persian-speaking Shi‘i Muslims). Early 20th-century efforts to delineate the history and anthropology of the ‘Turkish race’ and to link modern Iranians to an ancient ‘Aryan race’ were largely reactionary ideological projects, intended to project an international status equal to European nations, as well as to justify the brutal suppression of competing nationalist movements perceived to threaten the territorial integrity of nation-state boundaries (Ergin, 2017; Kashani-Sabet, 1999; Maksudyan, 2005a; Zia-Ebrahimi, 2016). In the process of fending off Western imperialist interventions, Turkish and Iranian nationalist regimes intensified their own forms of ‘internal colonialism’ through political, military, and economic institutions while sharply inhibiting the social visibility and cultural expression of minority groups.[endnoteRef:1] Accordingly, when I posit that methodological nationalism in Turkish and Iranian anthropology and genetics is inextricable from “postcolonial” nationalism, the latter refers to an ideology that emphasises its resistance to Western colonial ambitions while denying its own internal colonial features. [1: Notes

 For discussions of the term ‘internal colonialism’ and its applicability to Turkey and Iran, see Ünlü (2012); Asgharzadeh (2007) and related critique in Elling (2013). Internationally circulating scientific discourses on race, medicine, and hygiene were explicitly deployed as part of these projects of internal colonialism, as mentioned in Salgırlı (2010).] 

Turkish and Iranian geneticists therefore occupy multiple positionalities when they confront questions about race and diversity. On the global stage of their profession, they are national representatives, asserting the significance of their nation’s unique biological characteristics to medical knowledge and the overall history of human evolution. At home, they are the face of an allegedly universal enterprise, using molecular data to construct supposedly objective and irrefutable narratives about group identities and histories (Burton, 2018). In practice, this means that they are acutely aware of the high valuation placed by international genome projects on recognizing and recording genetic (and therefore ethnic) diversity, while they themselves work in political contexts that regard such recognition of diversity as subversive, even tantamount to legitimizing ethnic separatism. In both states, lingering government paranoia of ethnic separatism and its potential exploitation by Western imperialists has made the collection of statistical data on ethnic and religious groups erratic and unreliable (Elling, 2013; Göçek, 2011), which in turn shapes patterns of biomedical research. The Turkish and Iranian genome projects have used different approaches to navigate these tensions. The former avoids any discussion of ethnicity by categorizing sampled individuals only by Turkey’s administrative geography (namely province of origin). In contrast, the latter explicitly became an Iranian genome diversity project, sorting sampled individuals into a plethora of urban, ethnic, linguistic, and religious groupings unified under the rubric of ‘Iranian ethnicities.’ The Iranian state’s approach has much in common with the Chinese Human Genome Project (Sung, 2010; Sleeboom-Faulkner, 2006). The discourse of ‘unity in diversity’ is therefore not limited to allegedly anti-racist and universalist international endeavors like the Genographic Project (Sommer, 2016), but is also instrumentalised to align narratives of ethnic diversity with the nation-state’s interests in territorial integrity.
Finally, I show how genomic research practices inflected by these local nationalist concepts travel beyond their original contexts through a form of ‘diasporic nationalism’ that recapitulates the features of methodological and postcolonial nationalism. This phenomenon does not require direct social or academic ties between diaspora communities and the homeland, but only ‘a collective identity […] that incorporates the memories of a homeland along with its geography and history […] in a new country’ (Mostofi, 2003: 689). As an example, I analyse the Stanford-based Iranian Genome Project and its engagement with the Iranian-American diaspora community, showing how this project independently re-created the population categories and discourse of national ‘unity in diversity’ promoted by the Iranian state. The relatively more multicultural values of the United States and its biomedical regimes of ‘inclusion’ (Epstein, 2007) are mobilised to reproduce a national category, allegedly coherent enough to be genetically distinct from a category of assimilated whiteness, yet also containing a diversified ‘family tree’ of group identities. 
To avoid slipping into methodological nationalism myself, throughout this article, I refer to ‘national’ (as well as ‘Turkish’ and ‘Iranian’) genomes, ethnicities, or scientific communities as actors’ categories rather than accepting them as natural or self-explanatory units of comparison. Furthermore, while my comparative framing necessitates some generalisations about those categories, these generalisations should not be reified as ‘national styles’ (Lindee and Santos, 2012) or ‘civic epistemologies’ (Jasanoff, 2005) of genetic research. Instead, I aim to highlight the agency of individual scientists in navigating the internationally standardised norms of their profession and the practical imperatives of conducting research within their own nation-states. Below, I first contextualise Turkish and Iranian national genome projects within the historical development of human genetics research in the region as well as contemporary political concerns. I then examine a range of texts, including scientific publications, project websites, newspaper articles, and television coverage to analyse the discourses used to explain the universal scientific value of these so-called national genomes to national and international audiences. I conclude with a reflection on how the Middle Eastern cases contribute to our understanding of the national genome as a scientific and social object.

Revising the ‘Turk’ in Turkey: Struggling to reverse racial politics

State-funded anthropology in the Turkish Republic began with the explicit project of defining Turks as a race—specifically, a branch of the white European races, to reject certain Western classifications of Turks as members of the inferior yellow, Mongoloid category (Ergin, 2017; Maksudyan, 2005b). Mustafa Kemal Atatürk, the founding father and first president of the post-Ottoman state, stacked new academic institutions with nationalists committed to building a Turkish scientific community, which could supply empirical evidence for Atatürk’s own theories on Turkish history, language, and culture. The Turkish Anthropology Institute, founded at Istanbul University in 1925 and relocated to Ankara ten years later, developed a strong program of anthropometric research to catalog the hereditary traits of the Turks and to mark all non-Turkish populations in the country (especially Armenians and Greeks) as biologically inferior (Maksudyan, 2005a). Meanwhile, the state-proposed Turkish History Thesis argued that Turks descended from the same racial stock as Anatolia’s autochthonous ancient Hittites, and that Kurds were not a distinct ethnicity but simply mongrelised Turks who needed re-education on their original language and culture (Çaǧaptay, 2006). With the death of Atatürk in 1938, state patronage of anthropology declined precipitously, but these ‘Kemalist’ concepts of Turkish race have remained powerfully influential in the Turkish public consciousness as well as university anthropology departments (Ergin, 2017). 
Meanwhile, physicians with strong loyalties to Atatürk’s nationalist vision dominated emerging research on medical genetics in the 1950s. These medical scientists predominantly relied on anonymous blood samples provided by blood banks and hospitals to analyse patterns of genetic variation within their countries and compare ‘Turks’ as a single unit to other national populations around the world. These blood samples were stripped of any information on the ethnicity, religion, or mother tongue of the individuals from whom they were taken, and only occasionally were they labeled by geographical origin. Targeted studies of groups defined by religion, language and/or ethnicity were rare and only pursued following the discovery of unusual frequencies of inherited conditions. In the late 1970s and early 1980s, Turkish physical anthropologists took a renewed interest in studying inherited blood types, but followed the same procedures of obtaining and comparing blood-bank data (Burton, 2017). Only with the 1990s and the ascendance of a new generation of Turkish molecular biologists and anthropologists have the tight links between Turkish genetic research and nationalism been challenged. The two initiatives I discuss here, the Turkey Genome Project and the Anatolian Population History Project, are both conscious efforts to counteract the Turkish public’s conflation of genetic research with racial science, in a temporal context of renewed racialised violence against Kurds (Ergin, 2014). 

Turkish genomics as anti-racist discourse

In 2010, two geneticists at Boğaziçi University in Istanbul, Nesrin Özören and Cemalettin Bekpen, launched the Turkey Genome Project (TGP, Türkiye Genom Projesi). Their political sensibilities are also evident in the Turkish title of the project, which identifies the genome under study with the nation-state Turkey (Türkiye) rather than the ethnolinguistic designation Turkish (Türk), although this distinction is not made within their Anglophone publications. Over the next two years, they conducted a pilot study with the help of Turkish scientists employed in universities throughout Turkey and North America. They recruited 16 volunteers from across Turkey to donate blood, ensuring that each individual originated from a different province and claimed at least four generations of residence in a given city. In the English-language publication of their data, the authors explicitly acknowledge the methodological and postcolonial nationalism that decades of earlier researchers had only implied: ‘individuals were included in the study irrespective of their mother-tongue/ethnicity; we refer to them collectively as “Turkish”’ (Alkan et al., 2014: 965). On the other hand, whereas their predecessors trumpeted Turkish genetic homogeneity, the TGP anticipated genetic diversity and conveyed their surprise that it was lower than they hypothesised: ‘We expected that Turkish genomes might exhibit significantly higher nucleotide diversity, given Turkey’s location at the crossroads of out-of-Africa migrations, as well as more recent population movements’ (Alkan et al., 2014: 965). Within their 16 samples, they found no evidence of population structure; that is, the genetic data alone did not identify any distinct subpopulations within the group (which might potentially correlate with ethnic, religious, or other social divides). The researchers attribute this phenomenon to the major movements of populations across Anatolia in recent centuries and ensuing high levels of intermarriage and genetic admixture (Alkan et al., 2014: 966), in line with the hypotheses of previous studies. 
In fact, none of the results of the whole-genome sequencing process contradicted those of earlier Turkish geneticists working with classical markers or mtDNA. The TGP team’s commitment to preventing a racial interpretation of their work appears only in relatively subtle forms within their scientific publications. For example, the TGP found that patterns of Turkish genetic variation aligned most closely with European populations, along with traces of admixture with African and Asian groups. Past researchers readily attributed such admixture to medieval-era migration of Turkic-speakers from Central Asia and periodic migration from Mediterranean Africa. However, TGP researchers are far more cautious than earlier counterparts about the historical interpretation of this data, because ‘the original contributing populations to the ancestral population in Turkey are not known. For instance, we do not know the exact genetic relationship between current-day East Asian populations and the Turkic speakers from Central Asia who migrated into Anatolia about 1,000 years before present’ (Alkan et al., 2014: 365–6).
In January 2012, the members of the TGP research team convened in Istanbul to discuss the first sequencing results; the Turkish media covered the event in live broadcasts as well as print articles. The news coverage revealed the TGP’s uphill battle to explain their work outside of the reductive terms of Turkish nationalism. Ömer Gökçümen, a genetic anthropologist (currently based at SUNY Buffalo), repeatedly mentioned the Out of Africa theory and emphasised the deep timescale of the project: ‘Actually we all come from Africa […] With this project, for the first time genomes in Turkey and the Middle East are beginning to emerge. Probably we are connected to the first branch coming out of Africa. In fact, perhaps the Europeans are migrants from the agriculturalists who lived in the territories of Turkey ten to fifteen thousand years ago’ (Erşan, 2012). Meanwhile Cemalettin Bekpen, when interviewed on the NTV talk-show program Bugün Yarın, attempted to avoid casting the genomic data as evidence for Turkish racial or national distinctiveness, instead describing modern Turks as the products of ‘cyclic’ admixture between ancestral European and Anatolian populations. When pressed by the host Oğuz Haksever, ‘Are we Europeans, or are we Orientals?’ (Avrupalı mıyız, doğulu muyuz?), Bekpen replied, ‘It is not correct to say [such a thing]’ (onu söylemek doğru değil). Trying to redirect the conversation, he referred back to Gökçümen’s presentation of the Out of Africa theory and further emphasised the complicated nature of genetic admixture, ultimately arguing that a reductive assignment of Turks as Europeans or Asians is impossible. 
 Ömer Gökçümen’s academic background further illuminates the TGP’s approach to wresting Turkish genetics out of its traditionally nationalist framing. Gökçümen is also a leading investigator in the Anatolian Genetic History Project (AGHP; rendered in Turkish as Anadolu Popülasyon Tarihi Projesi), a collaboration between physical anthropologists and geneticists at the University of Pennsylvania and Ankara University, which grew out of Gökçumen’s doctoral research in anthropology at Penn. In the aftermath of his fieldwork among Central Anatolian villagers between 2005 and 2008, Gökçümen and his Ankara colleague Timur Gültekin made a number of efforts at public outreach. For example, in a 2009 article for the Turkish popular science magazine Bilim ve Teknik, they insist that there is no biological basis for racial classification and caution against the ‘distortion’ of genetic findings for racist and discriminatory rhetoric. Specifically, they argue that the DNA-based research of genetic anthropologists disproves the morphology-based racial classifications of earlier physical anthropologists, and that there are no diagnostic genes for racial or ethnic origins. At the end of the article, they present their own AGHP as fulfilling the need for ‘objective’ (nesnel) and ‘non-ideological’ studies of Anatolian genetic history (Gültekin and Gökçümen, 2009: 55). In a similar article aimed at Turkish academics, they expand on these themes to decry the misunderstanding of genetic research in the Turkish public sphere, namely the tendency of the Turkish media to misinterpret complex genetic findings in terms of ethnic politics and apply modern ethnic labels like Kurdish, Turkish, and Armenian to populations living thousands of years ago (Gökçümen and Gültekin, 2009: 25). They exhort Turkish academics, particularly anthropologists and geneticists, to take greater responsibility for helping the public to ‘properly understand’ genetic diversity in the country and counter a ‘racist paradigm’ (ırkçı bir paradigm) of sensationalist media coverage by contributing articles to newspapers, magazines and websites (Gökçümen and Gültekin, 2009: 27–8).
	The peer-reviewed publications of the AGHP contain further pointed critiques of Turkish ethnic politics and its influence on academic research, including their own. For instance, out of an ethical concern for the security of their research subjects, the project chose pseudonyms not only for individuals but for whole villages: ‘Because of the current political sensitivities concerning ethnic–religious identity in Turkey, especially those relating to the Alevis and Kurds, the names of the specific settlements we visited are not identified’ (Gökçümen et al., 2011: 120). In a careful, ethnographically- and historically-informed analysis of Y-chromosome and mtDNA data obtained from the villagers, Gökçümen and his colleagues argued that the genetic relationships they observed could best be explained by highly regionalised and localised factors. They charged that the established methodological nationalism of Turkish genetic research, focused on characterizing Turks at the national level and linking genetic data to large-scale historical migrations, did not reflect actual citizens’ experiences of migration and family formation: 

nationwide studies of Turkish genetic diversity have failed to sample in ways adequate to address specific population history questions, such as the Neolithic expansion and the Turkic invasions. […] This study has introduced a new path to look beyond simplistic geographical or linguistic groupings and view human communities in a more holistic manner to better understand their population histories. By doing so, we also hope to demonstrate a way in which researchers can reflexively present the local voices of those whose identities might be at stake, especially when the echoes of ethnocentrism are louder than any other voices in the nationalistic narrative. (Gökçümen et al., 2011: 128)

The call of Gökçümen and his colleagues to ‘culturally contextualize’ genetic research by reducing the use of sweeping national and ethnic labels indicates an interest in transforming research practices outside of Turkey, alongside their efforts to de-racialise Turkish anthropology. On the other hand, while claiming to take up the cause of marginalised local identities against dominant ethnonational narratives, the AGHP’s initial hypothesis disputed the ‘self-described origins’ of the non-Kurdish villagers they studied, who all ‘claimed an ancestral homeland somewhere outside of the Anatolian peninsula’ from which they had emigrated relatively recently. The AGHP researchers attributed these claims to a ‘rapid nationalization of identity in the last century,’ and instead expected to find genetic evidence that at least some of these villagers ‘have been living in Anatolia for centuries and have constructed origin stories to better suit the many changes in regional and national ideological climates’ (Gökçümen et al., 2011: 119–120). At the conclusion of the study, upon discovering that their genetic data indeed linked these villagers to self-identified homelands, the AGHP downplayed their own hypothesis about the role of contemporary postcolonial nationalism in the villagers’ origin myths.
Furthermore, despite the best efforts of the TGP and AGHP teams to inject some nuance into Turkish discourses of genetic identity, nationalist interpretations of such research proved stubbornly entrenched. This problem is not merely a case of ‘misunderstanding’ on the part of the public or the mass media, but also of other Turkish biologists taking a nationalist line and thus opposing the approaches of the TGP and AGHP. For example, a non-TGP-affiliated group of Turkish scientists at Istanbul Bilgi University, who sequenced the whole genome of a single Turkish individual in 2014 and emphasised distinctive traits in the Turkish genome in comparison to other populations (Cumhuriyet, 2014), whereas the TGP had insisted there was nothing particularly unique about the Turkish genome. 
In a more extreme case, an assistant professor of molecular biology at Balıkesir University, Osman Çataloluk, published a lengthy trade book titled The Turk’s Genetic History (Türk’ün genetik tarihi) at the end of 2012. Çataloluk linked mtDNA and Y-DNA haplogroups to Turkish migratory history from Central Asia, specifically identifying the mtDNA haplogroup R1b as ‘Turkish’ since it appears with relatively high frequency in nearly all Turkic-speaking groups. He insisted that his book was a rebuttal to Turkish and foreign geneticists who had claimed that Turkey’s population was only ‘ten percent Turkish’ (Çataloluk, 2012: 9). This is his own representation of a series of findings that actually suggested that the Asian contribution of genetic material to Turkey’s contemporary population ranges from 9% to 13%. However, he did not contend that Turks are essentially Asian. Instead, he drew on archaeogenetic research to insist on a direct ancestral relationship between living Turks and human remains excavated from Çatal Höyük in the early 1990s. Echoing key themes of the Kemalist version of postcolonial nationalism, Çataloluk argued that this research proved that Turks were the ‘true owners of Anatolia’ since Neolithic times, but that the European and American scientists involved had willfully ignored this interpretation. While Çataloluk’s influence should not be overestimated, several mainstream Turkish talk shows invited him to speak throughout 2013, wherein he marshaled his academic credentials in support of his claims.
In other words, the anti-racist ideology of the TGP and AGHP do not reflect a wholesale transformation in the social role of the Turkish scientific community, but rather the splintering of their professional class along the lines of a political culture war between hardline nationalists and those holding more pluralistic values. Whereas a similarly politicised academic debate in China over the evolution of modern Chinese people from African-origin Homo sapiens or China-origin Homo erectus rests partially on methodological/disciplinary divides between geneticists using DNA and paleoanthropologists using fossils (Cheng, 2017), in Turkey, the stakes hinge more specifically on how geneticists interpret the same sets of DNA evidence, with full awareness of the political implications. Some, like Çataloluk, perceive the imperative to universalism and diversity in international genome projects as a hostile Euro-American discourse that undermines Turkey’s claims to its national territory. Others, like Bekpen and Gökçümen, perceive the dissemination of this same discourse to the Turkish public as an opportunity to overcome the legacy of racialised discrimination against different groups in Turkey.

Variations on a theme: Iranian genomic diversity

In contrast to Turkey, the nation-building process in Iran under the Pahlavi dynasty (1925-1979) did not involve direct investment in local physical anthropology research. However, the rhetoric of Iranian nationalists lent significant import to the concept of Iran as ‘the land of the Aryans,’ the imagined ancient race held up as the historical source of the Persian language and culture that defined Iranian identity (Fazeli, 2006; Zia-Ebrahimi, 2016). Like in Turkey, from the 1950s onward, Iranian human genetic research was dominated by physicians at public universities and medical institutions, and their analyses relied on anonymised blood samples collected from urban populations or soldiers in the national army. In other words, Iranian genetics initially seemed to follow the same methodological and postcolonial nationalist approach to downplaying ethnic diversity used by Turkish researchers. However, the prominent role of foreign medical researchers in Iran also led to a significant number of field sampling surveys targeted at ethnic and religious minorities, especially Zoroastrians and the remnants of nomadic tribal groups (Burton, 2018). Furthermore, at this time, no doctoral programs in the hard sciences existed within Iranian universities; all Iranian medical researchers seeking degrees beyond the MD had to be trained abroad. Overall, the emerging community of Iranian geneticists was less insular than its Turkish counterpart, which possibly drove the earlier appearance of an Iranian research agenda dedicated to anthropological genetics. 
One geneticist, Dariush Daneshvar Farhud, claims to have singlehandedly introduced this field to Iran. After spending over ten years in Germany, where he earned degrees in psychology, medicine, and anthropology, he returned to Iran in 1972 to join the faculty of the University of Tehran, where he formed the first research group on Human Genetics and Anthropology. By the late 1970s, Iranian geneticists, in concert with foreign investigators, were undertaking more and more field surveys targeting ethnic, linguistic, and religious subpopulations across Iran. However, neither the increased involvement of foreign scientists in Iranian genetic research nor the apparently greater openness toward academic research on non-Persian groups in Iran should be taken to mean that ethnic nationalism was less powerful or constraining than in the Turkish case. Rather, Indo-Iranian historical narratives of ‘Aryan invasion’ became the preeminent discourse through which collaborative teams of foreign and Iranian geneticists explained the shared cultural, linguistic—and ancestral—roots of Iran’s diverse peoples. In fact, the increased recognition of cultural and genetic diversity within Iran in the late 1970s coincided with the explicit scientific articulation of ‘Persians’ or ‘Aryans’ as the original or normative Iranian population, whereas before it was only methodologically implied through the non-usage of ethnolinguistic labeling. 
An analysis of peer-reviewed scientific articles on Iranian population genetics shows how the use of the term ‘Aryan’ has fluctuated over time. Initially, in the 1970s, it denoted the ethnic identity of the original ancient Iranians, a historical population whose biological and especially linguistic heritage is preserved in specific sub-populations like Zoroastrians and Persians (e.g. Kirk et al., 1977: 377; Tabatabai et al., 1978: 309). Through the 1980s and 90s, the meaning of ‘Aryan’ became less precise, sometimes conflated with a generic concept of ‘Caucasian’ and applied to groups previously excluded from linguistic definitions of Indo-Aryanism, such as Turkic-speaking Azeris (e.g. Kamali, 1985; Marzban et al., 1988). By the early 2000s, it became an even more inclusive catchall term to effectively unify many of the diverse populations residing within the modern Iranian nation-state. For example, one Iranian research team working on the genetic relationships of Persians and ten other minority groups employed an introductory paragraph template for each of their publications which first acknowledged Iran’s ethno-linguistic and religious diversity, yet then emphasised that “most Iranians are Aryans” or their descendants.[endnoteRef:2] In any case, while Turkish scientists generally continued to avoid targeted genetic studies of non-Turkish minority populations, Iranian scientists framed their pursuit of such studies by situating minorities within Iranian nationalist historical narratives as variations on a theme of Aryanness (Burton, 2017). [2:  For the relevant publications, see Farjadian et al. (2004, 2006, 2008) and Farjadian and Ghaderi (2006, 2007a, 2007b); for a contextualized analysis of their content, see (Burton, 2017).] 

Although the 1979 revolution and Iran-Iraq War (1980-1988) were major disruptions in Iranian politics and society, with regard to scientific development, these events were not turning points so much as accelerants for processes that had already begun. For example, the “brain drain” that sent many of Iran’s physicians and biologists abroad for good had been fretting the Iranian government since the late 1960s (Bill, 1969). Meanwhile, genetic research continued apace under those few established scientists who chose to remain in the country, namely Dariush Farhud. Overall, the late-1970s methodological and discursive transformation of Iranian human genetics was not hindered by the post-revolutionary structural and ideological transition from a nationalist monarchy to a hybrid theocratic republic. In fact, since the Islamic Republic was slow to create any systematic policy or organisation of human genetic research at the state level, Farhud’s individual research agenda dominated Iranian population genetics through the 1980s and early 90s. Largely through his own international connections to Germany and the United Kingdom, along with his influence in the Iranian community of geneticists, efforts to analyse minority groups and situate their genetic diversity within a unifying national biological narrative intensified (Burton, 2017). 
On the other hand, by the mid- to late 1980s, dozens of new public universities were opened throughout the country, making higher education more accessible than ever before. With the conclusion of the Iran-Iraq War, the Ministry of Science, Research and Technology authorised the development of PhD programs in the sciences and opened a number of research centers, including the Tehran-based National Institute of Genetic Engineering and Biotechnology (NIGEB). Under these circumstances, a new cadre of locally trained graduate students and technicians enabled the pursuit of increasingly ambitious projects, which rapidly caught up with global developments in genetic research. Specifically, as the US-based Human Genome Diversity Project struggled to get off the ground during the mid-1990s, Iranian scientists were beginning to plan a similar project within their own borders.

National genome as diversity catalog

Since the late 1990s, NIGEB biologist Mohammad Hossein Sanati has supervised a major national undertaking variously called the Iranian Human Genome Project (IHGP) or Human Genome Diversity Project of Iran (HGDPI). A scientific council composed of consulting biologists, including Farhud, assisted with organizing and coordinating the work of individual research centers around the country. Aiming to study the numerous ethnolinguistic and recognised religious minorities of Iran, the project sampled blood from over 1,900 individuals belonging to 18 different groups during the summer of 2001. Portions of each sample were immediately tested for a range of mitochondrial, autosomal and Y-chromosomal markers; cell lines were cultivated from the remaining blood for indefinite preservation (Banihashemi, 2009; Farhud et al., 2009). A summary of the project published in the Indian Journal of Human Genetics emphasised the organisers’ attention to and care for the anthropological issues inherent in the research: ‘Accurate identification of population units for sampling purposes requires extensive knowledge of the social, political and linguistic composition of the region to be sampled and this stage of the study took a long time, as many as 2 years of collection of all preliminary necessary data’ (Banihashemi, 2009). This emphasis demonstrates an awareness of the methodological and ethical disputes between anthropologists and geneticists which had stalled the progress of the Human Genome Diversity Project (Reardon, 2005).
The description of the Iranian project’s goals and achievements opens with a statement on the diversity of ‘Iranian ethnicities,’ which ‘are very different not only in their origins and languages but also in their cultures, life style and, obviously, their geographical distribution over the country.’ Identifying and classifying these differences, the author Kambiz Banihashemi explains, is an important matter for national healthcare in terms of identifying genetic predispositions or resistance to disease. However, the majority of his points expound on the project’s national value in ethnohistorical terms. The genome survey had opened ‘enormous potentials for illuminating our understanding of Iranian ethnicities’ history and identity,’ in addition to linking the work of geneticists ‘in an unprecedented way with that of anthropologists, archaeologists, biologists, linguists and historians, creating a unique bridge between science and the humanities in Iran for the first time’ (Banihashemi, 2009). Furthermore, he declares, the project had contributed a deeper understanding of the specific traits of ‘Iranian ethnicities’ (note that he never designates any of the groups as ‘minorities,’ which would expose the power dynamic through which the categories and traits are defined).[endnoteRef:3] [3:  Banihashemi did not directly reference Aryanism in his description of the IHGP, but there is no question that it played a major role in how Sanati and his colleagues at NIGEB understood the structure of ethnic diversity in Iran. Other NIGEB publications described the Iranian population as consisting ‘of several ethnic groups most of whom are of “Aryan origin”’ (Rezaee et al., 2012: 1) defining Aryans as ‘the largest ethnicity in Iran,’ comprising the ethnic Persian (‘Pars’) majority and ‘non-Persian Aryan groups such as the Gilak and the Kurds’ (Banoei et al., 2007: 821–2).


References

























































































Abu El-Haj N (2012) The genealogical science: the search for Jewish origins and the politics of epistemology. Chicago; London: University of Chicago Press.
Alkan C, Kavak P, Somel M, et al. (2014) Whole genome sequencing of Turkish genomes reveals functional private alleles and impact of genetic interactions with Europe, Asia and Africa. BMC Genomics 15(1): 963. DOI: 10.1186/1471-2164-15-963.
Al-Mulla F (2014) The locked genomes: A perspective from Arabia. Applied & Translational Genomics 3(4): 132–133. DOI: 10.1016/j.atg.2014.09.012.
Anderson W and Pols H (2012) Scientific Patriotism: Medical Science and National Self-Fashioning in Southeast Asia. Comparative Studies in Society and History 54(01): 93–113. DOI: 10.1017/S0010417511000600.
Asgharzadeh A (2007) Iran and the challenge of diversity: Islamic fundamentalism, Aryanist racism, and democratic struggles. New York: Palgrave Macmillan.
Banihashemi K (2009) Iranian human genome project: Overview of a research process among Iranian ethnicities. Indian Journal of Human Genetics 15(3): 88. DOI: 10.4103/0971-6866.60182.
Banoei MM, Chaleshtori MH, Sanati MH, et al. (2007) Diversity and relationship between Iranian ethnic groups: Human dopamine transporter gene (DAT1) VNTR genotyping. American Journal of Human Biology 19(6): 821–826. DOI: 10.1002/ajhb.20647.
Bauer S (2014) Virtual Geographies of Belonging: The Case of Soviet and Post-Soviet Human Genetic Diversity Research. Science, Technology, & Human Values 39(4): 511–537. DOI: 10.1177/0162243914528739.
Benjamin R (2009) A Lab of Their Own: Genomic sovereignty as postcolonial science policy. Policy and Society 28(4): 341–355. DOI: 10.1016/j.polsoc.2009.09.007.
Bill JA (1969) The politics of student alienation: the case of Iran. Iranian Studies 2(1): 8–26. DOI: 10.1080/00210866908701371.
Blake J (2010) Arab- and Persian-American campaign: ‘check it right’ on US census. CNN, 14 May. Available at: http://www.cnn.com/2010/US/04/01/census.check.it.right.campaign/ (accessed 17 March 2016).
Bliss C (2012) Race Decoded: The Genomic Fight for Social Justice. Palo Alto, CA: Stanford University Press.
Boğaziçi University Molecular Biology and Genetics Department (n.d.) Proje Özeti. Available at: http://turkiyegenomprojesi.boun.edu.tr/index.html (accessed 4 April 2018).
Bozorgmehr M (1997) Internal Ethnicity: Iranians in Los Angeles. Sociological Perspectives 40(3): 387–408. DOI: 10.2307/1389449.
Burton EK (2017) Genetic Nationalism: Scientific Communities and Ethnic Mythmaking in the Middle East. PhD dissertation. Harvard University.
Burton EK (2018) “Essential Collaborators”: Locating Middle Eastern Geneticists in the Global Scientific Infrastructure, 1950s–1970s. Comparative Studies in Society and History 60(1): 119–49.
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Around the same time that the sampling phase of the Iranian genome diversity project was wrapping up, another group of Iranian geneticists at Tehran’s University of Social Welfare and Rehabilitation Sciences established the Iranian Human Mutation Gene Bank (IHMGB). While its creators imagined that their database would be useful primarily for medical research, a 2003 article in the journal Human Mutation, intended to introduce the database to Anglophone scientists, highlighted ethnic and cultural heterogeneity as an integral feature of the contribution of ‘the Iranian population’ to medical knowledge:

Iran, a large country with different ethnic groups, tribes, and religions and a population of close to 66 million, offers a highly heterogeneous gene pool to research […] the purity of many different races in this country has been conserved within geographical borders and by an ancient culture that has always encouraged intrafamilial marriages. All of these factors have created a population that is remarkably heterogeneous and yet high in consanguinity rate. (Najmabadi et al., 2003: 147) 

Although the creators of the IHMGB intended to track disease-related mutations, their own justification for developing a database defined by ethno-nationality (rather than contributing their data to disease-defined databases) effectively confirms that Iranians are not a cohesive biological unit. Yet, note that despite the many delineations of difference—ethnic groups, tribes, religions and even ‘pure races’—there remains only ‘a [single] population,’ i.e., that of the Iranian nation. On the one hand, these projects may appear to be breaking away from a major tenet of Persian-centric Iranian nationalism in their conceptualisation of the Persian or ‘Fars’ majority ethnicity as just one of many groups within Iran, and of the scientific value of the Iranian population stemming from the diversity contributed by these many non-Persian groups. However, such an interpretation overlooks the intrinsic methodological and postcolonial nationalism embedded in the diversity-cataloging project that makes these groups legible exclusively as ‘Iranian ethnicities.’ Bound to the territory and healthcare structure of the nation-state, the Iranian national genome diversity project and national mutation database prevent any amount of genetic differentiation from constituting a Kurd, Azeri, or Mazandarani as anything other than a variation on an ‘Iranian’ genome. 

Diasporic nationalism: Constructing an Iranian-American genome

To examine how these concepts of methodological and postcolonial nationalism in human genetic research function outside of their original contexts, I turn to the Stanford-based Iranian Genome Project (IGP), a so-called pet project of Iranian-born Mostafa Ronaghi, the Chief Technology Officer of the American biotechnology company Illumina. Through Ronaghi’s coordinating efforts, the bioengineering laboratory of Russ Altman at Stanford University became the project’s institutional home in 2010. Although the IGP professes the same basic aims as the research conducted in Iran nearly a decade earlier, its use of next-generation sequencing techniques promised a one-of-a-kind genomic study of Iranians residing in the United States. According to the project leader, Stanford medical student Roxana Daneshjou, the predominantly Iranian-American research team initially hoped to collaborate with geneticists within Iran, but university lawyers warned them that such collaboration could violate US sanctions against Iran. Therefore, the project proceeded completely independently from Iranian geneticists (Daneshjou 2016, personal communication). With this in mind, the methodological and discursive similarities between the Iranian and Iranian-American projects are striking.
The initiative for the IGP came on the heels of a campaign to encourage Iranian-Americans to identify themselves as ‘Iranian’ rather than simply checking the box for the ‘white’ racial category on the 2010 US census (Blake, 2010; Wiltz, 2014). Campaign organisers argued that Iranian-Americans (like Arab-Americans) faced substantial discrimination due to their ethnic heritage, rendered visible by their appearance, names, or accents but invisible by existing census categories (Tehranian, 2009). They reasoned that if enough members of the Iranian community marked themselves as ‘Some other race’ and wrote in ‘Iranian,’ the community could leverage its numbers to demand access to local, state and federal government programs aimed at serving community needs and ameliorating the effects of minority discrimination in business, education and healthcare. Therefore the IGP, while not directly related to the census campaigns, emerged at a moment when Iranian-Americans were already being encouraged to publicly identify with an ethnocultural, if not outright racial, unit distinct from other American ‘white ethnics.’ The IGP took this phenomenon a step further by articulating Iranians as a single biological entity: a population with distinct genomic traits. In this regard, the IGP, together with the census campaign, represents a significant shift from earlier conceptualisations of a nostalgia-oriented Iranian-American ‘diasporic nationalism’ in which ‘discourse replaces biology’ (Mostofi, 2003: 688–9). Now, the diasporic discourse instrumentalises biology to imagine Iranian-Americans as a community with not merely an idealised shared past, but also an idealised shared future, specifically predicated on a re-racialisation of Iranian identity as something other than white.
This new diasporic nationalism appears prominently in the project’s funding and its recruitment materials. The project was primarily funded by the Parsa Community Foundation, described on its website as ‘the first Persian community foundation in the U.S. and the leading Persian philanthropic institution,’ which distributed over $7.8 million in five annual grant cycles between 2006 and 2011. After receiving a $250,000 grant from Parsa at the end of 2010, the project swung into its next phase of recruiting Iranian-American DNA donors in California. This involved creating a website, featuring a video produced by the research team to describe the project and encourage community participation, in which the Iranian-American investigators emphasised the idea that the Iranian diaspora has heretofore been neglected in genome research and thus excluded from its potential medical benefits. At the end of the video, Ronaghi delivered a brief Persian-language message explaining how genetic information could improve healthcare. Website text underneath the video reiterates the association between the IGP, medicine, and community empowerment:

Knowledge of our genetic code will enable us, as Iranians, to gain a better understanding of how our genes affect our health. Moreover, it will empower us as a community by giving us data that could one day be used to create tailored treatments and drugs… The Iranian Genome Project is not only a scientific project… It is also an initiative to educate our community about how genomics will revolutionize our healthcare system and what we can do to be aware of how those breakthroughs will affect us. (The Iranian Genome Project, n.d.)

The recruitment efforts of the IGP, at a rhetorical level, invoke discourses of ethnic inclusion, community empowerment, and self-conscious identity politics familiar to the American context of medical research (Bliss, 2012; Epstein, 2007: 187–90; Fullwiley, 2008). From a logistical perspective, they reflect the scarcity of human, as opposed to material, resources inherent to the study of diaspora communities within the United States. While the IGP now had plenty of funding and unfettered access to equipment and supplies for genomic sequencing and analysis, the options for tracking down a randomised sample of Iranian-American blood donors were more limited. Given this challenge, the IGP understandably directed its message to Iranian community organisations, and its language is calculated to appeal to such organisations’ emphasis on education and awareness. 
However, the project researchers also hoped to extract data about deep-historical population movements and the biological relationships between different Iranian sub-populations. In other words, their Iranian-American sample would need to serve as a ‘diasporic proxy’ standing in for the entire population of Iran, capturing a plurality of Iran’s many ethnolinguistic and religious minority groups (Benjamin, 2009). To communicate this need in their recruitment appeal, the IGP had to destabilise their own narrative of Iranian-American as a single ethnic category and acknowledge the internal diversity collapsed by such a category: ‘we will have the opportunity to draw our family tree and to explore our heritage in a way that has never been done before…we will be able to celebrate both the similarities and unique characteristics of the diverse Iranian family’ (The Iranian Genome Project, n.d.). The IGP’s difficulties in recruiting a sufficiently diverse sample compelled them to further turn toward rhetoric about the fair representation of Iranian minorities. In early 2012, the project issued a specific plea for more Zoroastrian participants to a Zoroastrian community blog: ‘We have spent the past few months surveying a high number of Iranians from different ethnic groups… Unfortunately, we have very [few] Zoroastrians represented and are deeply concerned. It is imperative… that all groups are fairly represented and that the benefits of the project can be shared equally by everyone’ (Tolat, 2012).
Interestingly, the IGP’s vision of ‘the diverse Iranian family’ substantially aligns with the categories used by the Iranian government’s own genomic diversity project. The IGP’s participation eligibility survey asks potential blood donors to identify themselves as members of one or more out of 18 ethnicities and speakers of one or more out of 18 languages. Respondents are also asked to identify with one out of eight religions (two of which—Judaism and Zoroastrianism—are also listed in the ethnic category). The religious identification options, which include Baha’i, Yarsani, and Sufi (groups unrecognised by the Islamic Republic who face severe political discrimination), offer the only notable point of difference between the diasporic and Iranian state projects. Otherwise, both adopt the same nationalist approach of encapsulating diversity within a population defined a priori as Iranian. At the 2013 annual conference for the American Society for Human Genetics, the IGP presented a preliminary set of genomic data. The presentation abstract further alludes to the Iranian-nationalist approach to diversity by stating that the IGP has sequenced the genomes of ‘over 50 individuals of Iranian descent,’ then specifying that this sample ‘includes conserved and understudied sub-populations from Iran, such as Zoroastrian, Bakhtiari, and Jewish populations.’ The abstract goes on to describe the IGP’s scientific importance for ‘providing deeply sequenced genomes from a key but unexplored Middle Eastern population’—note, ‘a [singular] population’ (Daneshjou et al., 2013).	
Through the recruitment materials and the presentation of preliminary results, the IGP reconfigures Iranian territorial origin and/or pre-immigration nationality as diagnostic of a biological whole, the ‘Iranian family.’ Through this form of methodological nationalism, a series of ethnic, linguistic and religious identifications are reduced to minority derivations of Iranian status. This reductionism runs counter to the observations of social scientists that many Iranian ‘sub-populations’ in the diaspora—such as Kurds, Armenians, Jews, and Baha’is—may not primarily identify themselves as Iranian. For example, research among first-generation Kurdish and Armenian emigrants from Iran to Sweden has shown that such individuals prefer to forge ties with and join communal organisations for Kurds or Armenians more broadly, rather than specifically valuing their connections to Iran (Graham and Khosravi, 1997: 123; Kelly, 2011: 448). Similarly, as attested by the IGP’s subsequent appeals to the Zoroastrian community, the participation of Iranian Zoroastrians, Jews and Baha’is in religious organisations in the US serves to integrate them with non-Iranian coreligionists. Accordingly, sociologist Mehdi Bozorgmehr argued that Iranian immigrant ‘sub-populations’ in Los Angeles formed distinct ethnic communities and ‘should not be subsumed under an umbrella Iranian category’ (Bozorgmehr, 1997: 400). In contrast, the IGP employs just such an umbrella category—effectively reconstituting the Iranian state’s own postcolonial-nationalist approach to the ‘genealogical incorporation’ of these groups into a narrative of shared national ancestry (Nash, 2017).

Conclusion

Human genome projects do not simply produce genealogies of the nation for internal consumption, but rather define a new biological object—the national genome—that dictates the structural interpretation of genetic diversity. I have employed the analytical frameworks of methodological, postcolonial, and diasporic nationalism to understand what is ‘national’ about the composite genomes produced by such projects in general, with attention to how specific concerns about diversity and territorial borders affect the construction of national genomes in the Middle East. The anthropological and medical discourses attached to the national genome eternalise the nation and its present borders by projecting the names of modern ethnonational entities onto both ancestral and future populations, regardless of the geographical location and self-identification of any of its members during any point in time. Therefore, genome projects are not only advertisements of national technological achievement. They are also processes of national self-actualisation, in which geneticists (both inside and outside the country in question) fashion themselves as interpreters and narrators of a nation’s role within the annals of human evolutionary history.
Scientific communities are not monolithic at any level of analysis; they represent assemblages of individuals with diverse socioeconomic and educational backgrounds, professional ambitions, and personal ideologies. My arguments here rest on the shared patterns through which individual geneticists are socialised into their professions, and through which collaborative research groups understand and apply international standards of genomic research to local contexts. Historically, Turkish scientists as a professional group have tended to perceive themselves as representative of the secular modernity idealised by Atatürk, but in recent decades, individual researchers have become increasingly uncomfortable with the excesses of Turkish nationalism. Although the Turkey Genome Project received state funding, it did not align with longstanding state discourses of national identity. In fact, several members of its research team are personally dedicated to unraveling anticolonial nationalist discourses emphasising the purported racial homogeneity of Turkey’s population. To achieve this goal, Ömer Gökçümen and his colleagues from the Anatolian Genetic History Project have mobilised a number of globally circulating anti-racist tropes in their public outreach, including frequent references to the Out of Africa theory and the lack of genetic markers for race and ethnicity. However, because the national genome project relies on a ‘biologistical’ methodological nationalism that uses Turkey’s state borders to delineate the boundaries of a putatively biological population, they find mainstream Turkish media recasting their study into a politically laden nationalist framework.
Unlike Turkey, the Iranian scientific community has developed in a more gradual and uncoordinated fashion. Some scholars have even argued that Iranian scientists do not readily identify as a professional community, due to their fluctuating relationship with state patronage and sense of being excluded from global science due to international sanctions (Khosrokhavar et al., 2004a, 2004b). The trajectory of current Iranian genetic research has been shaped by the prominent role of both state institutions like NIGEB and long-established individual geneticists with publically expressed nationalist loyalties, such as Dariush Farhud. During an interview on the December 4, 2015 episode of Iran’s Channel 3 talk show Imza, Farhud was asked to explain his comparative investigations into the different human populations of Iran, such as Turkic-speakers (turkhā) and Baloch tribes, to discover the genetic structure of different Iranian ethnicities (sākhtār-i zhinitīk-i qawmiyyāt-i īrān). The host asked, ‘how are Iranian genes different’ from others? For example, are Iranians smarter than Koreans, Japanese, and Americans? Farhud affirmed that ‘genetically,’ Iranians are more intelligent than many other peoples (mardum), but not ‘the smartest in the world,’ and that they suffer from a customary lack of perseverance and work ethic. Farhud ended his interview with an entreaty to Iranian youth to cultivate a stronger sense of patriotism and honor their identity (huviyat), citing the alleged saying of the prophet Muhammad that ‘love of homeland is part of faith’ (ḥubb al-waṭan min al-īmān). Farhud’s self-identification as a nationalist is not representative of all Iranian geneticists. But his easy slippage between speaking about the genetic differences between ‘Iranian ethnicities,’ and shared Iranian national traits in contrast to other countries, conveys the general atmosphere in which the study of Iranian genome diversity is conducted: the identification and significance of ethnic and religious differences is constrained by the physical and discursive boundaries of the Iranian nation-state. 
However, the effects of methodological and postcolonial nationalism are not confined to those boundaries. The work of the Stanford-based Iranian Genome Project among Iranian-Americans demonstrates how diaspora nationalism functions within the United States, where critical studies of genomic research have tended to focus on race rather than nationality as the major analytical category. The Middle Eastern genome projects examined here, which market their research subjects as products of a geographic ‘crossroads,’ offer new concepts of diversity and inclusion that operate within as well as between the ‘continental’ racial boundaries conventionally used by geneticists in the Americas. The re-racialisation of Middle Eastern-American diaspora populations out of an assimilated white/Caucasian/European category has not consistently involved their reconceptualisation as Asian-American or African-American groups. More often, national categories are embraced as identity markers, both by affected individuals and the geneticists who study them. Yet such nation-state labels are not neutral markers of ancestry or geographical origin. The very process of producing nation-states, in the Middle East and everywhere, requires the elevation of a particular identity at the expense of others—a suppression of internal diversity implemented through cultural hegemony and/or ethnic cleansing. With this in mind, the paradoxical emphasis on the diversity embedded in the national genome reflects the tensions of social and geographical scale (individual, community, humanity: nation-state, region, world) that characterise human genetics both as a professional activity and as a mechanism for identity formation.
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