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Epigenetics: Localizing biology through
co-laboration

Jörg Niewöhner

2015

Introduction
The entanglement of nature and culture is being increasingly problematized in the social
and natural sciences alike – albeit in very different ways. In the social sciences and
anthropology, a long-standing interest in the body has recently been complemented
by various new materialisms produced at the interface of anthropology, science and
technology studies, human geography and diverse feminist critiques. Assemblage thinking
and relational and processual approaches are being developed in order to build material
dimensions into social inquiry (Mol 2002; DeLanda 2006; Haraway 2008). This is
particularly true for research fields in and around medical practice and life scientific
research. This material “turn” is rooted inter alia in a dissatisfaction with deconstruction
of scientific facts and hegemonic natural science discourse as the sole analytical purpose.
While that remains an important part of social scientific inquiry, researchers are beginning
to explore the ways of engaging their fields of research more generatively (Verran 2001).
Many inquiries in health and environmental fields recognize that important questions of
human health, social inequality or environmental justice are at stake and that the social
sciences may have more to contribute to these debates than revealing the contingent
nature of hegemonic discourses.

This paper contributes to an exploration of new ways of engaging research fields in the
natural sciences. It does so in the field of molecular biology. I report on a colaborative
laboratory ethnography in an environmental epigenetics laboratory in Canada, a lab that
is interested in the effects of changes in an organism’s material and social environment
on gene regulation. My argument proceeds in three steps: first, I briefly introduce the
scientific field of epigenetics, particularly environmental epigenetics. I focus on one
particular study that correlates indicators of social difference with molecular markers. I
argue that this study – thought through co-laboratively with biology and anthropology –
points to an important research question: how to “localize human biology”? Second, I
discuss how to engage this research problem social scientifically. I argue that the concept
of “local biology” and debates surrounding new materialism are important starting points.
In the third and concluding step, I explore “co-laboration” as a mode of temporary joint
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epistemic work well suited to engage “localizing biology” as a research agenda. I situate
co-laboration within recent debates about interdisciplinarity, the ontological turn and
collaboration in order to specify co-laboration as a non-teleological, experimental practice
aimed at producing a different kind of critical reflexivity.

Environmental epigenetics
Epigenetics
Much of the recent life scientific attention to “the social” and the entanglement of nature
and culture stems from research in environmental or social epigenetics. I will use the
term “environmental” epigenetics in this article, but include within it social as well as
material aspects. Epigenetics is commonly defined as the “the structural adaptation
of chromosomal regions so as to register, signal or perpetuate altered activity states”
(Bird 2007). Put more simply, epigenetics refers to those mechanisms of gene regulation
that do not involve changes in DNA1 sequence. The two mechanisms that have received
most attention in recent research are methylation and histone modification. Methylation
describes the process whereby a small molecule (CH4, methyl group) becomes attached
to particular places within the DNA sequence. A section of DNA is said to become
methylated. It cannot be read off in this state. Hence genes encoded in methylated
strands are down-regulated, that is, not expressed or expressed to a lesser degree. Histone
modification refers to the structural change in the histone molecules around which the
DNA strand is wrapped. Depending on the way these histone molecules are folded,
sections of the DNA strand can be read off or not. Hence histone modification also
correlates with gene regulation and expression.

Epigenetics is a rapidly growing subfield of molecular biology. Multiple genealogies can
be written: one is conceptual, extending deep into the twenty-first century, evolutionary
biology as well as research on germ cells and developmental biology in the 1930s and
1940s, imprinting in the 1950s and molecular findings about (de-)methylation in the
1980s. The other is technological as epigenetics largely mimics the technologies and
experimental systems installed in the successive steps of the Human Genome Project
(Landecker and Panofsky 2013).

Epigenomics
It is important to note that most research into epigenetic mechanisms follows the mapping
logic developed within the Human Genome Project. The basic idea is to identify and
map functionally relevant sections within the molecular architecture of DNA and its
regulatory superstructure. What started with the actual DNA sequence, genome-wide
and whole genome mapping, now proceeds to epigenetic patterns, that is, the epigenome.
The transcriptome and the metabolome in increasing detail are the obvious next steps.

1Deoxyribonucleic acid.
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The fact that epigenetics has been integrated so rapidly into (epi)genomics demonstrates
the power of the existing research infrastructure and experimental systems. Early
epigenetic findings suggested that methylation patterns are celland tissue-specific as well
as highly dynamic. Dynamism is not something that lends itself to being analyzed with
the static technology of the map. Yet the potential therapeutic and financial benefits of
finding marker-like stable epigenetic patterns are such that epigenetics has been integrated
into genomics research as just another layer of data, much to the dismay of many in the
epigenetics research community, who saw in the early findings the possibility and need to
develop different approaches (e. g. Madhani et al. 2008).
Epigenetics as a field of research is today driven predominantly by advances in three

kinds of technology: chip technology to increase throughput, that is, the number of
sites to be investigated per sample; computing and statistical–analytical technology to
handle the increasingly large amounts of data; database and network technology to form
international consortia with access to even larger amounts of data. The main funding for
this research comes from public bodies and the pharmaceutical industry. Where it is not
labeled as basic research, the main objective is to develop biomarkers, that is, identify
functionally relevant epigenetic markers that might be therapeutically altered. The most
important and lucrative developments have been made in cancer research. The promise is
improved diagnosis, targeting and prognosis. The number of clinical applications derived
from epigenetics is surprisingly large compared to the investment, which is small relative
to the vast amounts spent on genetics (Nebbioso et al. 2012; Pickersgill et al. 2013).
Epigenomics of this kind becomes part of the narrative of personalized medicine.
By far the largest proportion of research funding is directed towards epigenomics

research. Environmental epigenetics is a niche compared to this internationally networked,
consortium-driven research field. Hence I am arguing in this paper that environmental
epigenetics is producing results that are good to think with for anthropology and social
science as well as for interested scientists within biology. They are findings that challenge
established notions of the body and of biology as a science of nature clearly separated
and separable from culture. I am not arguing that molecular biology as a whole will
move into this direction. My point is epistemic not prognostic. It would be naive to
expect the vast field of molecular life science to change tack on the basis of some early
proof of principle findings and against the dominant political economy of the field. It
will be interesting to observe how environmental epigenetic findings consolidate and how
they become integrated into or challenge the mainstream of mapping-based research.

Environmental epigenetics
Environmental epigenetics as discussed here is a rather small and still exploratory field.
Yet two arguments speak in favor of considering this field as important within wider life
scientific developments. First, a number of paradigmatic experiments have been published
in high-profile journals such as Nature Neuroscience and PLoS One as matters of proof
of principle. They are being cited widely in as well as outside of molecular biology (cf.
Waterland 2003; Weaver et al. 2004; McGowan et al. 2009, see also Landecker and
Panofsky 2013 for a detailed discussion of the field with regard to its sociological and
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Niewöhner 2011 for its anthropological implications). Second, environmental epigenetics
is part of a wider movement in the life sciences to incorporate “matters social” into
experimental, functional and mechanistic inquiry. Sociogenomics and social and cultural
neuroscience are further examples (e. g. Meloni 2014). Taken together, then, there is
good reason to take note of environmental epigenetic developments and analyze how this
field constructs linkages and exchanges between nature and culture, society and the body.

Environmental epigenetics is a field of empirical molecular biology that wants to better
understand how the material and social environment of an organism influences that
organism’s gene regulation. Current research is trying to understand the (molecular)
mechanisms that link changes in environment to changes in gene regulation and it is trying
to find out how stable such changes are through mitotic and meiotic cell divisions, that
is, through individual development and across generations. Environmental epigenetics is
a dynamic field that is predominantly driven by research on rodents with fewer studies
involving human subjects or human data. Its basic experimental system rests on the
notion of stress (cf. Selye 1956; McEwen 2000). Very much in the tradition of behavioral
psychology, stress is understood as an adverse stimulus to a homeostatic organism, that
is, to an organism in a dynamic equilibrium, which responds in measurable ways. Stress
may include toxins or other material intake such as food, but extends far into behavioral
(or social) realms to include maltreatment or displacement. In epidemiological studies on
humans, countless studies have investigated the response of the stress system particularly
to all kinds of chronic stressors from deprivation to unhappy marriages (e. g. McEwen
1998). Stress, or “adversity” as it is often referred to in epigenetics, is introduced into
animal studies through experimental treatment, for example, alterations in the cage
environment or electroshocks, or in case-control designs through epidemiological data, for
example, low socio-economic status as a stressor. The experimental system is geared up
to measure the effect of the stressor on the regulation of gene expression with essentially
genomic technologies adapted to epigenetic needs.
In early 2015, the state of the art in this rapidly moving field understands epigenetic

modifications to be metastable epialleles (e. g. Rakyan et al. 2002). Epigenetic alterations
form allele-like patterns, yet “above” the DNA sequence: hence epialleles. And they
have been shown to remain intact through mitotic divisions: hence metastable. Much
current research is directed towards understanding the stability of epigenetic patterns
across generations. Such transmission of epigenetic effects is well known in plants as
well as in animals. Yet studies that have tried to demonstrate the material continuity
of acquired effects through the germ line, that is, trans-generational inheritance as
conceived in genetics, have failed to produce positive findings. In controlled environments,
the first generation, which has not been exposed to the experimental stressor, reverts
back to the original epigenetic patterning (Waterland, Travisano, and Tahiliani 2007).
Other paths and modes of trans-generational transmission of epigenetic patterns, also
involving gametes, have been discussed and shown experimentally (cf. Daxinger and
Whitelaw 2010, 2012). More recently, paternal routes have also received attention after
research had focused almost exclusively on maternal lines (Soubry et al. 2014). Yet the
mechanisms that may transport epigenetic patterns through the resetting machinery of
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meiotic division remain elusive to date. Recent research is beginning to focus on RNA
biology and on trans-effects, that is, effects that are mediated via extra-nuclear routes
and agents. While not new in principle, this adds another layer of complexity to the
field and it is entirely unclear, whether the puzzle of trans-generational stability will be
solved at the level of (epigenetic) mechanism any time soon. Most likely, perhaps, the
question will shift from a dichotomous “yes/no” to a more differentiated “how important”
is trans-generational epigenetic inheritance in what contexts? (e. g. Grossniklaus et al.
2013)

Biopolitical implications: molecularizing the environment and
embedding bodies
Those concerned with the interactions between life scientific knowledge, social and cultural
order and patterns of everyday life are watching environmental epigenetics carefully.
As yet, the field is too young to state with any degree of confidence or thick empirical
support what the implications might be for life itself (Rose 2001) or life as such (Fassin
2009; Raman and Tutton 2009). Yet two significant trends have been identified. First,
research particularly in nutritional epigenomics has set out to classify the environment in
terms of its relevance for human epigenetic response and performance (Landecker 2011).
The result is an increasing molecularization of the environment as metabolically active
substances are identified and mapped. Second, individual biographies and social milieu
are equally transformed into sites of exposure with epigenetic consequences (Niewöhner
2011). These developments challenge various established notions of the social and material
environment, for example, milieu, class, landscape or nature. The molecular biological
gaze helps to dissect the social and material environment into functionally relevant
molecular correlates. What emerges is an understanding of society and ecology akin to
structural-functionalist notions with the difference that the organizing principle behind
human group life is now rooted within human molecular biology rather than comparative
longitudinal understandings of human nature and sociality. Hand in hand with this
changing notion of the environment emerges a new notion of the body. The individual,
skin-bound, autonomously and rationally captained body is replaced by a body that
is heavily impregnated with its social and material environment (cf. Bentley 1941;
Niewöhner 2011). It is a body deeply embedded in manifold temporal and socio-spatial
scales reaching from evolutionary to real time and from the molecular to “culture”.
These are significant epistemological shifts within molecular biology. They may well

develop ontological relevance through new biomedical interventions or changes in health
and social policy or public discourse. Already public health and the ever-popular “self-
management” literature have taken up this new relevance of the organismic environment.
Interestingly, environmental epigenetic knowledge is equally readily adopted by those
in favor of increasing social welfare spending and public health measures to reduce
social inequality as it is by those in favor of increasing individualistic attention to
early life development. The main biopolitical concern must therefore lie with the crude
naturalization and subsequent reification of complex material-semiotic configurations
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inherent in both biopolitical positions. Already, deterministic readings of gender, of social
class and of group behavior emerge in metaphors and discourses with direct reference
to environmental epigenetics (Pickersgill et al. 2013). Interventions and infrastructure
development may follow. The translations of life scientific knowledge into policy, discourse
and everyday practices, the emerging means and modes of interpellation, the reactions of
vernacular sets of practices and narratives will hopefully be at the center of forthcoming
social inquiry.

Zooming in: researching the material effects of social
differentiation
Circulating references: from social differentiation to methylation patterns
I have sketched the potential for biopolitical implications only briefly, because the main
emphasis of this paper is neither primarily about deconstruction nor social critique.
Rather the paper is concerned with the anthropological endeavor to better understand
the entanglement of nature and culture in shaping aspects of human group life. It tries
to elicit whether environmental epigenetics offers an opportunity to reframe biology such
that it ceases to be the enemy of critical thought (Tsing 2000) and instead becomes an
epistemic partner in the analysis of material-semiotic practices (Haraway 1991).

In order to begin this endeavor, it is not sufficient to consider environmental epigenetics
from a distance as a field of research. A better understanding of environmental epigenetic
practices is necessary. The following sections hence focus on a single study conducted by
a research group at McGill University, Montreal, Canada, with which I was fortunate
enough to be able to conduct a laboratory ethnography over four months. Moshe Szyf
and his team and collaborators in Montreal and in the UK have for some time been
concerned with epigenetic patterning. Szyf comes from a background in cancer research.
Questions of cell proliferation and its control are central in cancer research and the
role of epigenetic mechanisms in these processes has been discussed for some time. The
group has attracted significant attention for showing in rats that (1) nursing behavior
impacts methylation making rat pups more vulnerable to stressors and (2) these effects
are metastable (Weaver et al. 2001, 2004; Weaver, Meaney, and Szyf 2006). They have
also shown in human biomaterial that stress may affect methylation in functionally
relevant brain regions (McGowan et al. 2008, 2009; Sabunciyan et al. 2012).2

The study of concern here set out to analyze how an individual’s social and economic
position within society impacts on methylation (Borghol et al. 2012). To do so, global
methylation was analyzed in peripheral blood samples from a British long-term social
epidemiological cohort (Power, Atherton, and Manor 2008). This cohort originally

2The studies compared suicide-completer brain material with controls and suicide-completers who
suffered from child abuse to control to find significant differences in the methylation of glucocorticoid
receptors implicated in mediating the timing of human stress responses. The authors of the study
are the first to admit that such studies are necessarily “dirty”, that is, fraught with assumptions and
hence highly contingent upon empirical, analytical and conceptual choices. Nevertheless they have
been published high profile as a proof of principle despite the relatively small number of samples.
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included all children born in Britain in one week in 1958. It has collected information
on physical and educational development, economic circumstances, employment, family
life, health behavior, well-being, social participation and attitudes.3 At 45 years of age
a blood sample has been drawn. The epigenetic study selected 40 people of high and
low social position at birth and age 45, respectively, that is, people who went from
low to high position and vice versa, as well as people who stayed within their original
classification. The statistical analysis shows that social position during childhood is
a better predictor of adult methylation patterns than social position at the time of
methylation measurement in adulthood. Social position was operationalized as parental
occupation and access to household amenities (childhood) and as current occupation
and housing tenure (adulthood) (Borghol et al. 2012). For the research group this
study is important, because it demonstrates in human subjects that social position leaves
molecular traces, that is, that social position writes itself into the molecular architecture
of human subjects and that these changes to the architecture exert a significant influence
over decades even if the environmental circumstances change for the subject concerned. As
Landecker has pointed out ‘This is not just a matter of the social and material environment
affecting the body in a lasting manner.’ It is the social and material environment affecting
the “inner laboratory”, that is, the genetic regulation and thus the working infrastructure
of the body (Landecker 2011). This type of effect differs substantially from, for example,
the intake of environmental toxins that are incorporated as a substance and may do
harm if and where they are metabolized. The methylation process signifies a change in
the body’s infrastructure changing the organizational patterns and potential breadth of
effects as well as their temporal stability across generations. Of course, social scientists
such as Pierre Bourdieu have described this type of hysteresis effect as an elementary part
of an individual’s field-bound habitus more than 20 years ago (1990). Yet while Bourdieu
was theoretically concerned with the role of material contributions to hysteresis – bodily
and environmental – it did not cross his mind to inquire into the possible materially
embodied mechanisms that may contribute to such a time lag.
This study is in many ways typical of current environmental epigenetics research in

its attempt to relate significant biographical and social events or states to epigenetic
responses. Yet relating social differentiation within a given social group to the methylation
profile of an individual member of that group is not a trivial affair. It takes effort to
translate from the uncertainty and variability of a complex phenomenon such as social
difference and its embodiment to the clearly defined epidemiological concept of “social
position” that can be correlated with a validated indicator such as methylation patterns
in peripheral blood. Latour discusses these translations (Latour 1999). He describes
and analyses the scientific practices that translate an actual soil in the Amazon forest
into a series of scientific publications and a collection of specimen. In the tradition
of an ethnographic laboratory study (Latour and Woolgar 1986), Latour pays great
attention to the infrastructures and technologies, the documenting and writing practices,
the distribution of knowledge across people and epistemic culture and the different forms

3See http://www.cls.ioe.ac.uk/default.aspx for detail. Last accessed 3 November 2014. The cohort
is still active.
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of representing world at different stages of the research process towards publication. His
main focus is on demonstrating that the steps from world to data to factual knowledge
are laborious practices that produce their own historical and social contingency. In fact,
data in his dictum should be treated as sublata, that is, as achievements rather than
representations. Key to the analysis of their production is to follow the traces between
different stages of representation as a matter of referencing the residues of world in
increasingly abstract sublata and their representations (Latour 1999, 43).
This circulation of references can also be described for the research group at work in

Montreal (cf. Niewöhner 2011). The data on social position imported from the British
cohort study is the achievement of a complex set of practices from recruitment of a cohort
via archiving and documentation of empirical material to the large effort that is needed
to maintain and take care of a cohort over 45 years. This work can be traced to and is
contained in the small blood sample, which the cohort management agrees to provide
for the methylation study. Several conceptual and analytical steps then follow before
social difference is translated into a matrix of low/high social position at two different
time points. The same holds for the methylation analysis. Ideally, biologists would like
to measure methylation directly in relevant tissues such as stress-related receptors in
brain tissue. For obvious reasons that route is not feasible in living human subjects. The
development of peripheral blood as a valid proxy is a contested process as peripheral
blood contains a heterogeneity of cell types that is analytically hard to differentiate (Lam
et al. 2012, 2013; Suderman et al. 2013).

This brief sketch demonstrates how much work goes into producing a relation between
the scientific paper on the embodiment of social position and actual people born in the
UK in 1958 and their changing social and economic situation. Further analysis would
reveal the contingency contained in individual choices, in technological infrastructure
and in standards of statistical analysis and publication. This is the necessary basis for
the biopolitical critique voiced above and elsewhere (Niewöhner 2011; Pickersgill et al.
2013; Meloni 2014). While I do not believe that this critique has run out of steam (also
Latour 2004), it became clear to me during the ethnographic work that this group was
really interested in questions of the universality and particularity of the human body.
These are tropes deeply rooted in the history of anthropology and it occurred to me
that the biopolitical critique would not relieve me as an anthropologist of a certain
disciplinary responsibility for developing ways of dealing with them in ways that others
could continue to invent around (Strathern 2002). The lab group seemed to think so too:
anthropologists ought to know about social differentiation, should they not? And further:
the lab group very much shared my concern about their experimental designs. So in
continued conversation with the members of the lab, part of me turned from observant
ethnographer to epistemic partner around the question of material dimensions of social
differentiation.

Molecular biology of social position
This oscillation between critique and co-laboration has been received with skepticism in
the social sciences. Hence I want to explicate how this is not about silencing critique but
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rather a co-laborative attempt to tackle a long-standing anthropological problem in a
new way.

Of course, the everyday laboratory practice is dominated by purification work (Latour
and Woolgar 1986) and a pragmatic reductionism common in the sciences (Beck and
Niewöhner 2006). It is easy to see in the daily routines the opportunistic search for
suitable data about social and environmental change. This change is not informed by
(social) theoretical considerations but rather by a molecular gaze and its in-built criteria
for statistical significance and ecological validity of proxies. Discussions in the lab’s
morning journal and data sessions illustrate this opportunistic search. Events of “social
change” suitable for research are suspected in post-socialist and post-war transformations
or the well-known Bucharest orphan study (cf. Zeanah, Fox, and Nelson 2012). “Suitable”
in this case means well-defined, clearly demarcated and offering access to pre-/post-event
data. In these discussions, complex socio-political events are reduced to events of exposure.
A careful discussion of these cases in terms of natural experiments would be productive
(Dunning 2012).

Yet the group regularly discusses what they are really interested in: the material
consequences of social dynamics and inequality, what Szyf terms the “molecular biology
of social position”. Three aspects are of particular relevance: (1) the group shares an
understanding of society as differentiated and assumes social position to be an inevitable
yet relative rather than absolute phenomenon. This understanding is social scientifically
naive, that is, it is not informed by the literature on social differentiation or any particular
social theory. It is a worldview and a political concern about social inequality that informs
their choice of research agenda. (2) Through their lab work, they are well aware that
methylation processes are extremely sensitive to contexts at different scales (molecular,
organismic and environmental). Already the handling of rodents in experimental work, for
example, when switching cages, exerts an influence on methylation that can be comparable
in effect size to drug-induced changes. Hence the crudeness of social epidemiological
indicators such as social position is of concern to them. (3) The group is also aware of the
fact that environmental epigenetics raises questions that are hard to study. Study designs
do not easily produce the experimental control required by peer-review in molecular
biology tied to the gold standard of statistical significance, large sample sizes and high-
throughput standardized methods. Szyf comments in a lab session that this is now a
time to think in biology and polemically contrasts this with a caricature of the era of
the knock-out mouse model where you got a nature publication by knocking out a gene
and seeing what that did. The group necessarily accepts statistical significance. Yet they
recognize that statistical significance is hard to achieve when experimental control is as
low as is necessarily the case in natural experiments. Internally, therefore, they operate
with a notion of significance based on the layering legitimacy from different sources:
biological, for example, does a statistically insignificant phenomenon make biological
sense; ecological, for example, does a study design have ecological validity; disciplinary,
for example, can the group recruit findings from other disciplines to support their working
hypotheses. In this way, the group produces a thick significance (Niewöhner 2011) for
findings that are statistically insignificant. This is an important working mechanism in
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the group particularly for proof of principle studies.
I am not pointing out these three aspects of research practice to naively suggest that

this research group is of particular cleverness and somehow held back by the mainstream
of molecular biology. Neither am I fishing for sympathy for the subjects in my research.
Yet I take these researchers to be similar to many others in the field of environmental
epigenetics to whom I had the chance to speak, in that they are pragmatic but not
ontological reductionists. From a biopolitical perspective, this does not make a major
difference. Foucault rightly pointed out that what people “don’t know is what what they
do does” (Dreyfus and Rabinow 1982, 187 citing Foucault). Pursuing science with good
intentions may still contribute to a problematic dispositive.

Yet from the anthropological angle pursued in this paper, it does make a difference. It
makes a difference, because the discussions with the biologists during the ethnographic
work have allowed me to raise the question of the material dimension of social difference
in a new way, in a way that does not treat biology as the enemy of critical thought (Tsing
2000). This lab group is prepared to accept the anthropological idea that human biology
is a local phenomenon to a relevant degree. This is a major shift significant for the field
of environmental epigenetics and its emerging biological thought style (Fleck 1935/1979).
The field of molecular biology is predominantly interested in identifying the law-like
rules according to which life at the molecular level unfolds (cf. Daston 2002). It expects
to find these rules at the molecular level itself and, therefore, it shows little interest in
levels of analysis above the molecular (Anderson 1998). Much of the social scientific
critique directed at the human genome project and related public discourses has focused
on exactly this eagerness of biology to explain biological life at molecular level – and
rightly so (e. g. Rabinow 1992; Pálsson and Rabinow 1999; Rose 2001; Franklin 2003).
Now here is a research group that cannot escape that dominant logic of the field in

their publications. Yet in their discussions they can. They understand and try to show it
experimentally that “matters social” are inscribed at the molecular level. It makes little
sense for them to attempt to explain aspects of biological life bottom-up or bottom-up
only. While molecular biology tends to operate with the omnipresent “onion” metaphor
that conceptualizes bios to be built up in layers from genes to culture, this group shows
an active interest in what geography is called scale jumping (Smith 1984, 1996), that
is, effects across and structural coupling between scales that are not adjacent to each
other and where the mechanism may not be operating neatly along the layered levels of
analysis. I am not arguing that this view will change molecular biology. I am not even
suggesting that the early findings will stand. I hold this to be significant, because it is a
suggestion from within the field of biology itself that the research object – biological life
– may be a more or differently local phenomenon than the dominant molecular thought
style portrays it to be. This opens up to negotiation the dominant understanding of the
body as a universal inner laboratory operating in local social and material environments:
just how and to what extent is the inner laboratory itself localized or situated?
This is a research program with which particularly anthropology, but also the wider

social sciences, ought to engage. It raises questions about the social and historical
impregnation of biological life at the molecular level. It raises questions about the
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material dimensions of social practice, which are of concern as much to biology as they
are to anthropology and it is often rather a material theoretical work. And it asks how
the dominant mode of social and deconstructive critique in science and technology studies
(STS) may be complemented by a more generative mode of critique and interaction (see
also Verran 2001). In the following, I will first discuss the notion of local biology and the
new materialisms in the social sciences as useful but insufficient theoretical anchoring
points for interaction with biology. In a last step I develop co-laboration as a means of
localizing biology and as a means of engaging anthropology and biology without falling
into simplistic natural or cultural reductionisms.

Anchoring points: local biology and new materialisms
The calls within the social sciences and anthropology to take the material body empirically
and analytically more seriously have been growing louder for some time now (Lock 1993a;
Beck and Niewöhner 2006; Timmermans and Haas 2008). While the return of attention
to the body in the social sciences dates back much further (Scheper-Hughes and Lock
1987), most scholars have been interested in the body in its metaphorical, symbolic and
political dimensions, as a carrier of meaning and a means to perform subjectivity and
social relations. The notion of “local biology”, already dating back to the late 1980s, has
emerged from a somewhat different context. Margaret Lock and her colleagues’ work on
menopausal symptoms in North America and Japan remains one of the few studies in the
social sciences that brings together thick long-term ethnographic research on symptom
experience within a cultural context with physiological measures of the relationship
between nutritional intake and menopause (Kaufert et al. 1986; Lock 1993a, 1993b; Lock
and Kaufert 2001; Melby, Lock, and Kaufert 2005). This approach has neither looked for
the simple integration of a multi-method approach, nor has it simply perpetuated the
dominant distinction between disease and illness. The study – published in a series of
books and papers over many years – unfolds a dense narrative that relates local food
cultures and quantified nutritional intake with changes in style of media coverage and
gendered patterns of illness experience. It tries to bring material and social etiologies and
pathways into dialogue. In so doing, it does not shy away from natural science methods
(Melby 2005a, 2005b, 2006; Melby and Lampl 2011). Yet it remains skeptical of simple
causalities. This approach to “local biology” stands in the tradition of anthropology as
a discipline that has always demanded that ecological, social and moral dimensions of
human group life be considered in relation to each other. For all but few exceptions,
this tradition has been lost with the end of structuralist anthropology and the rise of
constructivist agendas in the 1970s. The notion of local biology is rooted firmly within
this critical constructivist stance inspired by feminist critique as well as the emerging
science and technology studies. Yet at the same time it produces continuities with the old
anthropological desire of a relational anthropology aimed at understanding the manifold
linkages between nature and culture (see also Beck 2008 on the concept of relational
anthropology). “Local biology” suggests that human bodies may be more deeply situated
in local material and cultural environments than previously thought. This is not to say
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that humans do not share large parts of their physiology. Yet the degree of impregnation
of shared physiology with manifold local and situational factors, its quality and relevance
might be more considerable than expected. It is important to note that local biology does
not only mean local bios, that is, the “embeddedness” of the material body in a broader
social and material context. It also means local logos. The way bodies are represented,
known and treated is socially and historically contingent (Niewöhner 2011). Biological
knowledge is situated. Even further biological categories are part of the social fabric
within any given society and people live with them. Biological categories become part
of the way bodies are known and treated by their owners, by medical practitioners and
through infrastructures. These manifold looping effects between biological categories and
those categorized contribute to the production of particular kinds of people and turn
them into moving targets rather than a stable universal agential platform (Hacking 2006).
These looping effects – and the dynamic nominalist stance within which they are rooted
– add a layer of complexity to the study of material-semiotic practices. And they are one
of the main reasons why the social sciences are so reluctant to engage with biological
thinking and methods (cf. Niewöhner and Lipphardt 2006).

A recent editorial in the journal Nature commenting on the role of the social sciences
in the biological science of environmental stressors remarked:

Many sociologists, however, are still immured in their fortress, struggling to
catch up with a debate that has shifted from nature-or-nurture to nature-
and-nurture, or are unable to shake off their distrust of scientists, worrying
that scientists will force them to play second fiddle in their own territory: the
environment. (Nature 2012, 143)

This polemic is certainly ill conceived. Yet it hits a sore spot in the social sciences
even if by accident. To say that the social sciences are not taking care of the material
world is simply ignoring the entire turn towards a whole set of new materialisms. I have
discussed the renewed attention towards the body. Yet social theory and social science
more generally could currently hardly be more concerned with the role of the material
world and the environment in social practice: the entanglement of nature and culture in
material-semiotic practice (e. g. Haraway 1991); nature modelled on culture understood
as practice in the discussion of biosociality (e. g. Rabinow 1992); the emergence of nature
cultures from genetic engineering technologies (Franklin 2003); the development of a
relational materialism in all its variants (e. g. Law and Mol 1995; Barad 1999) including
a reconceptualization of “the social” as in continuous assembly through heterogeneous
agencies (e. g. Latour 2005); the rise of a new materialism in post-human or non-linear
thinking of social and cultural theory (DeLanda 2006; Dolphijn and Tuin 2012). To speak
of the social sciences as being immured in their fortresses is thus missing the point.

A theoretical fortress does not exist. Methodologically, however, the picture looks a little
different. The social sciences continue to narrate the material body and its environment.
They operate largely within what one might call praxioscopic regimes, that is, methods
that value unmediated interaction between observer and world based on vision and talk
(Niewöhner and Beck, forthcoming). Visual and linguistic–discursive methods aimed at
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understanding material-semiotic practices are valued above the technologically mediated
access that the biological sciences provide to the material body and its environment.
These preferences exist for good, long-standing and important reasons: they reflect the
theoretical and empirical interests within the social sciences. They have been developed
in conjunction with theoretical concerns and they provide stability to epistemic cultures
and disciplines. Yet being confronted with the role of the material dimension of social
differentiation raises questions that cannot simply be ignored. Neither the material effects
of social differentiation nor the material contributions to practices of social differentiation
can be adequately understood within praxioscopic or biological methodologies alone. Local
biologies demand research designs that oscillate between different modes of knowledge
production.

Co-laboration: localizing biology
The preceding paragraphs have demonstrated, first, that a new thought style is emerging
within the field of environmental epigenetics. This thought style produces a notion of the
human body as embedded in new ways in different temporal and spatial contexts. The
human body does not only incorporate matter from its local environment, for example,
food or toxins. Neither is it only situated within local discourses and symbolic systems.
The very “inner laboratory” of this human body adapts to or “is alive to” the social and
material environments within which it dwells (cf. Ingold 2011; Landecker 2011). The
body is thus localized in a more fundamental way then either anthropology or biology has
discussed so far. This raises questions as to the kind of research that would be able to
adequately deal with social and molecular differentiation at the same time. Second, I have
discussed the notion of local biology and some aspects of a new materialism as starting
points in the social sciences to engage with the material aspects of social differentiation
as well as the shortcomings of this approach. Some may argue that much of the work on
local biologies has been done in population health and social epidemiology. Both fields
bring together social and material variables with health outcomes. While these studies
certainly take research conceptually a long way further than genome-wide association
studies or narrow epidemiological studies of inequality and health, they tend to remain
rooted in indicator-based and ultimately structuralist understandings of society. They
neither reflect nor engage current state-of-the-art conceptualizations of social practice
or social order – with some noteworthy exceptions, such as the work of Nancy Krieger,
who pursues an interesting route of arguing from an eco-social framework for emergent
embodied phenotypes rather than innate biology (Krieger 1999, 2012). Yet none of
these approaches really engage with the question how biology and social science might
work together. In this final section, I, therefore, want to situate my own work as an
anthropologist in a molecular biology lab in recent debates in the social sciences about
interdisciplinarity, co-laboration and ontography to better understand how localizing
biology as a co-laborative research agenda may be conceptualized.
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Interdisciplinarity
One might argue that localizing biology is a paradigmatic example of interdisciplinary
cooperation. Social science knowledge about social differentiation and biological knowl-
edge about molecular differentiation are brought together to yield a more comprehensive
understanding of processes of human differentiation. While the nature editorial seems
to suggest that this is a possibility, this suggestion can be safely discarded for much of
qualitative social science. Biological and social science knowledge stem from incompatible
epistemological frameworks, namely positivism and constructivism or variants thereof.
Their respective findings do not simply add. Various attempts at bringing social and
biological phenomena under one roof have been suggested throughout the nineteenth and
twentieth century, most strongly perhaps particularly within German vitalist and holist
thought styles (Harrington 1996). The fate of four field anthropology in the USA, of
sociobiology or of biopsychosocial approaches all attest to various nontrivial barriers to
bridging the great divide of natural and social science disciplines.
Barry and others have suggested a more differentiated perspective. They distinguish

three modes of interdisciplinarity on the basis of an empirical investigation of three
different kinds of cross-disciplinary collaboration between the natural or technical and
social realms (Barry, Born, and Weszkalnys 2008): the integrativesynthesis mode with
the rise of biochemistry from biology and chemistry as its prime example does not apply
here for reasons discussed above. The subordination-service mode with one discipline
delivering expertise or data into another’s research framework marks the solution to
localizing biology that the nature editor would favor. Social science delivers data about
“matters social” to biology so that it may be added into the existing experimental system.

The third mode Barry and his colleagues call is the agonistic–antagonistic mode.
“[Fi]elds are intended to affect qualitative transformations, experimenting with and
establishing new forms of practice that exist in an agonistic or antagonistic relation
to, and that may destabilize, existing disciplines and practices” (Barry, Born, and
Weszkalnys 2008, 12). The authors suggest that a “privileged relation between the
agonistic–antagonistic mode and the logic of ontology” may exist (Barry, Born, and
Weszkalnys 2008, 13). The epistemic moment in this mode of interdisciplinarity lies in
changing the ontological status of one discipline’s research object through engagement
with another. Localizing biology is a research agenda that attempts exactly that. It tries
to situate the universal human body of biology and it tries to materialize the constructed
body of the social sciences. This raises an obvious problem vis-à-vis interdisciplinarity:
localizing biology is an agenda that emerges in between disciplines. Yet both biology and
anthropology as disciplines are ill-prepared to engage with this agenda. Both are keen to
see the respective Other integrate one’s own ontological commitment, but both also have
high stakes in defending their own territory: anthropology defending a particular kind of
reflexivity and biology defending objectifying representation.
I believe Barry and his colleagues point toward an important aspect of disciplinary

engagement: changing the research object’s ontological status. Localizing biology is
about changing human biology’s ontological status and monitoring the reverberations
this change sends through biology and anthropology. Still, I worry about framing this
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agenda in terms of (inter-)disciplinarity, because it all too quickly settles into an “arid”
and largely rhetorical debate between the synthetic or antagonistic interactions between
two disciplined groups of people4 (Fitzgerald and Callard 2014, 4). It also suggests that
both sides know how the respective other’s object of research should change. I would like
to emphasize the experimental nature of the process of localizing biology. I am concerned
with the careful increase in thought caprice (Fleck 1935) within established thought styles,
how that can never simply be forced upon one discipline by another and how this needs
to go through a joint process of producing reflexivities that each discipline then needs to
appropriate on its own terms. To do so, I develop here the notion of co-laboration and
embed it in recent debates on ontography and “para-sitic” collaboration (Marcus 2000;
Lynch 2013).

Ontography
The ontological turn has been proclaimed recently in STS to indicate that knowledge
production always loops to have ontological consequences (Escobar 2007; Woolgar and
Lezaun 2013). In close conjunction with this turn, many have started empirical research
investigating the ontological multiplicity of phenomena (e. g. Asdal and Moser 2012 and
the related special issue). While in some circumstances this may be extremely productive
in breaking up established epistem–ontological configurations (Mol 2002; Barad 2007),
others have rightly cautioned against an a-priori commitment toward the multiplicity of
reality (Lynch 2013). They advocate ontography as the empirical investigation of the
ontological status of phenomena as the more prudent research strategy. In this sense,
localizing biology must not be understood as a normative commitment and demand from
anthropology toward biology. It is not in this sense an interdisciplinary agenda to change
biology. Rather it is an empirical question that has the ontological status of human
biology as its research object. Only in this mode could I approach my lab group during
the ethnography. They were not particularly interested in biopolitical critique. While
as “private individuals” they were sympathetic to the points I raised, as “professionals”
their science did not benefit from and could not constructively handle this critique. Nor
were they keen on a normative position suggesting to them from the anthropological
high ground that they ought to localize their biological research objects. Yet suggesting
the degree of “local-ness” or the process of localizing the human body as an empirical
question made immediately sense to them and led to fruitful discussions. In fact, it was
a behavioral psychologist in the group who raised the point that in the end the degree of
“local-ness” of the human body would as much depend on the type of intervention in the
researcher’s mind than it would on “reality”. Hence engaging in joint ontography as part
of the lab ethnography moved us both forward in our thinking.

4I very much appreciate that this is not what Barry and his colleagues have done in their own actual
work. My concern lies with the framing of the debate that takes over whenever the “regime of the
inter” is called upon (Fitzgerald and Callard 2014).
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Co-laboration
This type of joint epistemic work on how “localizing human biology” might make sense
within two disciplinary thought styles is at the heart of what I want to call colaboration.
Co-laboration is temporary joint epistemic work. It is non-teleological in character. It
does not require a shared outcome. It is an undertaking with a disciplinary vanishing point
that requires participants from different epistemic cultures. It may well be experimental
in the sense of conducting experiments of various types together. In the case of my
ethnographic work with epigeneticists, the agenda of localizing biology has emerged from
co-laboration. It has emerged from talking through biological findings from their (and
others’) experiments, talking through findings from the history of anthropology and the
notion of local biology, and talking through alternative research designs. The outcome
was not known to any individual participant in advance but emerged in the co-laboration.
It was not about one convincing the other. And it is not a straightforwardly shared
agenda. Biology will continue to conduct experiments that anthropologists will find
problematic and reductionist with regard to the notion of “the social”. Anthropologists
will continue to produce thick narratives about the human body that biologists will find
idiosyncratic, anecdotal and a-material. Yet the notion of “localizing biology” will be out
there providing resistance to particular forms of reduction.
Of course, the epigeneticists have already been working in a service mode of inter-

disciplinarity importing social science expertise as part of an epidemiological data set.
There have also been moments of antagonistic interdisciplinarity during my stay, when I
criticized members of the lab group for jumping to conclusions about social configurations
all too quickly with the aim of making them change the ontological status of the human
body. There has also been joint talk about the ethical, legal and social implications of
the research agenda “molecular biology of social position” after the experimental findings
were in. Yet I insist on co-laboration as something that goes beyond interdisciplinarity
and an ELSI5 agenda in that it tries to set in motion an experimental process aimed at
inducing reflexivity in all participants (cf. Boyer, forthcoming) – whatever participants
and their respective disciplines will do with that in the end. In this sense, co-laboration
is a disciplinary undertaking, not an interdisciplinary one. It is aimed at producing
reflexivity that challenges the dominant thought styles within a discipline to move that
discipline along.6
I need to justify the necessity for the neologism “co-laboration”. First of all, I want

to distinguish co-laboration from collaboration. The latter has been established in the
context of public sociology and anthropology and marks a mode of research in close
collaboration with one’s field of research (e. g. Lassiter 2005). I find this problematic as it
conjures up the problematic notion of the collaborateur, that is, the one who cooperates
with the enemy – not necessarily the prototype of a participant in a shared epistemic
process. Collaboration is also based on shared intentions and goals between researcher
and the one formerly known as informant. Co-laboration on the other hand evokes

5Ethical, legal and social implications of a particular development.
6In Barry’s terminology, this would be a kind of epistem–ontological service, but I do not believe that
this is what Barry had in mind, when he wrote service.
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associations with laboratory and labor, that is, the process of transient, non-teleological
joint epistemic work without the commitment to a shared outcome. The notion of
co-laboration thus relates more to what Marcus and others have discussed under the
notion of para-site and epistemic partnership (Marcus 2000, Rabinow et al. 2008). Paul
Rabinow provides an example of this mode of working through his co-laboration7 with
the newly founded Synthetic Biology Engineering Research Center Synberc. (Rabinow
and Bennett 2012, compare also with a similar initiative by Nikolas Rose in London,
UK). Rabinow starts in ontographic mode revealing how the institute is involved in
producing biological objects of a new ontological status and that these developments
have potentially far-reaching consequences. Yet his concern is not with exploring and
intervening into the ontological status of these new objects on the basis of anthropological
knowledge but rather analyze the ethical implications of their coming about. He suffers
through the frustrations of biologists not sharing his ethical concerns.

His mode of working, however, oscillating between involvement and reflection, engaged
with the field not only as experts but also as technicians of general ideas (cf. Rabinow et
al. 2008) exemplifies how I think localizing biology needs to be undertaken. Rather than
focusing on biology as a set of human practices, my focus has been on using co-laboration
to create what Ludwik Fleck called a Widerstandsaviso (Fleck 1935/1979), that is, a
resistance of reality to the thought constraints of a particular thought collective. “The
world kicks back” as the current jargon might say (Barad 1998). Co-laborating with
environmental epigenetics has only just begun with the project reported here. The project
funding did not allow a proper para-site to be set up. Yet a process began through which
the participants from anthropology and biology tried each other’s perspectives. Ideally,
one would create co-laborative experimental spaces where the participants could try each
other’s ways of being in the world or each other’s worldings (Tsing 2010): exchange
concepts, theoretical lenses and methods. “Seeing like a biologist” (Scott 1998) becomes
an experimental moment from which an anthropological participant can derive reflexive
potential to take back into her own discipline.

It is important to note that co-laboration is a two-way process. It has an anchoring point
in anthropology through the work of Margaret Lock and her colleagues and challenges
anthropologists to consider the material aspects of the human body and social phenomena
without naturalizing them (cf. Landecker and Panofsky 2013; Meloni 2014). Judging
by the reception that this line of argument got in the last few years in anthropology,
the Widerstandsaviso is working: discussions abound about the role of materiality in
social theory. As for the effect of the Widerstandsaviso in molecular biology: here I
share some of Paul Rabinow’s frustration in that “my” group saw the point of it. Yet
being sympathetic to the approach and finding money to set up a co-laboratory are two
different things. I do not believe that we are about to see major funding for investigating
the local nature of human nature in the biological sciences.
Co-laboration as an epistemic style is only in its infancy. It is currently a highly

individualized affair usually funded asymmetrically through social science or – in case of

7Paul Rabinow himself speaks of collaboratory, but for the above reasons I prefer the less military verb
to co-laborate.
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natural science funding – as a matter of earmarked “ethical, social and legal implications
of x” funds. The debate on the methodological value of co-laboration – or experimental
entanglement as others have called it (Fitzgerald and Callard 2014) – has only just
started. It needs to be explored systematically in its empirical facets and with regard to
the type of results it produces.

References

Anderson, Norman B. 1998. “Levels of Analysis in Health Science: A Framework for
Integrating Sociobehavioral and Biomedical Research.” Annals of the New York Academy
of Sciences 840 (1): 563–576.

Asdal, Kristin, and Ingunn Moser. 2012. “Experiments in Context and Contexting.”
Science, Technology & Human Values 37 (4): 291–306. doi:10.1177/0162243912449749.

Barad, Karen. 1998. “Getting Real: Technoscientific Practices and the Materialization
of Reality.” Differences: A Journal of Feminist Cultural Studies 10: 88–128.

Barad, Karen. 1999. “Agential Realism. Feminist Interventions in Understanding
Scientific Practices.” In The Science Studies Reader, edited by Mario Biagioli, 1–11. New
York, NY: Routledge.

Barad, Karen Michelle. 2007. Meeting the Universe Halfway: Quantum Physics and the
Entanglement of Matter and Meaning. Durham, NC: Duke University Press.

Barry, Andrew, Georgina Born, and Gisa Weszkalnys. 2008. “Logics of Interdisciplinarity.”
Economy and Society 37 (1): 20–49. doi:10.1080/03085140701760841.

Beck, Stefan. 2008. “Natur | Kultur. Überlegungen zu einer relationalen Anthropologie.”
Zeitschrift für Volkskunde 104 (2): 161–199.

Beck, Stefan, and Jörg Niewöhner. 2006. “Somatographic Investigations Across Levels of
Complexity.” BioSocieties 1 (2): 219–227.

Bentley, Arthur F. 1941. “The Human Skin: Philosophy’s Last Line of Defense.” In
Inquiry into Inquiries. Essays in Social Theory, edited by Arthur F. Bentley, 195–211.
Westport, CT: Greenwood Press.

Bird, Adrian. 2007. “Perceptions of Epigenetics.” Nature 447 (7143): 396–398.

Borghol, Nada, Matthew Suderman, Wendy McArdle, Ariane Racine, Michael Hallett,
Marcus Pembrey, Clyde Hertzman, Chris Power, and Moshe Szyf. 2012. “Associations
with Early-life Socio-economic Position in adult DNA Methylation.” International Journal
of Epidemiology 41 (1): 62–74. doi:10.1093/ije/dyr147.

Bourdieu, Pierre. 1990. The Logic of Practice. Cambridge: Polity Press.

Boyer, Dominic. Forthcoming. “Reflexivity Reloaded: From Anthropology of Intellectuals
to Critique of Method to Studying Sideways.” In Essays in Honor of Ulf Hannerz, edited

18



by C. Garsten. Berghahn.

Daston, Lorraine. 2002. I The Morality of Natural Orders: The Power of Medea & II.
Nature’s Customs versus Nature’s Laws in Tanner Lectures on Human Values. Cambridge,
MA: University of Harvard.

Daxinger, L., and E. Whitelaw. 2010. “Transgenerational Epigenetic Inheritance: More
Questions than Answers.” Genome Research 20 (12): 1623–1628. doi:10.1101/gr.106138.110.

Daxinger, Lucia, and Emmaguil Whitelaw. 2012. “Understanding Transgenerational
Epigenetic Inheritance via the Dametes in Mammals.” Nature Reviews Genetics 13 (3):
153–162. doi:10.1038/nrg3188.

DeLanda, Manuel. 2006. A New Philosophy of Society: Assemblage Theory and Social
Complexity. London: Continuum.

Dolphijn, Rick, and Iris van der Tuin. 2012. New Materialism: Interviews & Cartogra-
phies. Ann Arbor: Open Humanities Press.

Dreyfus, Hubert L., and Paul Rabinow. 1982. Michel Foucault, Beyond Structuralism
and Hermeneutics. Chicago, IL: University of Chicago Press.

Dunning, Thad. 2012. Natural Experiments in the Social Sciences : A Design-based
Approach, Strategies for Social Inquiry. Cambridge: Cambridge University Press.

Escobar, Arturo. 2007. “The ‘Ontological Turn’ in Social Theory. A Commentary
on ‘Human Geography without Scale’, by Sallie Marston, John Paul Jones II and
KeithWoodward.” Transactions of the Institute of British Geographers 32 (1): 106–111.
doi:10.2307/4640003.

Fassin, Didier. 2009. “Another Politics of Life is Possible.” Theory Culture & Society 26
(5): 44–60. doi:10.1177/0263276409106349.

Fitzgerald, Des, and Felicity Callard. 2014. “Social Science and Neuroscience be-
yond Interdisciplinarity: Experimental Entanglements.” Theory, Culture & Society.
doi:10.1177/0263276414537319.

Fleck, Ludwik. 1935/1979. Genesis and Development of a Scientific Fact. Chicago, IL:
University of Chicago Press.

Franklin, Sarah. 2003. “Re-thinking Nature-culture: Anthropology and the New Genet-
ics.” Anthropological Theory 3 (1): 65–85.

Grossniklaus, U., W. G. Kelly, A. C. Ferguson-Smith, M. Pembrey, and S. Lindquist.
2013. “Transgenerational Epigenetic Inheritance: How Important is it?” Nature Reviews
Genetics 14 (11): 1. doi:10.1038/nrg3595.

Hacking, Ian. 2006. “Kinds of People: Moving Targets.” British Academy Lecture 10:
1–18.

Haraway, Donna Jeanne. 1991. Simians, Cyborgs, andWomen: The Reinvention of
Nature. New York, NY: Routledge.

19



Haraway, Donna Jeanne. 2008. When Species Meet. Minneapolis: University of
Minnesota Press.

Harrington, Anne. 1996. Reenchanted Science: Holism in German Culture from Wilhelm
II to Hitler. Princeton, NJ: Princeton University Press.

Ingold, Tim. 2011. Being Alive Essays on Movement, Knowledge and Description.
Abingdon: Routledge.

Kaufert, P., M. Lock, S. McKinlay, Y. Beyenne, J. Coope, D. Davis, M. Eliasson, M.
Gognalonsnicolet, M. Goodman, and A. Holte. 1986. “Menopause Research – The
Korpilampi Workshop.” Social Science & Medicine 22 (11): 1285–1289.

Krieger, N. 1999. “Embodying Inequality: A Review of Concepts, Measures, and Methods
for Studying Health Consequences of Discrimination.” International Journal of Health
Services 29 (2): 295–352. doi:10.2190/m11w-vwxe-kqm9-g97q.

Krieger, Nancy. 2012. “History, Biology, and Health Inequities: Emergent Embodied
Phenotypes and the Illustrative Case of the Breast Cancer Estrogen Receptor.” American
Journal of Public Health 103 (1): 22–27. doi:10.2105/AJPH.2012.300967.

Lam, L. L., E. Emberly, H. B. Fraser, S. M. Neumann, E. Chen, G. E. Miller, and M. S.
Kobor. 2012. “Factors Underlying Variable DNA Methylation in a Human Community
Cohort.” Proceedings of the National Academy of Sciences of the United States of America
109: 17253–17260. doi:10.1073/pnas.1121249109.

Lam, L. L., E. Emberly, H. B. Fraser, S. M. Neumann, E. Chen, G. E. Miller, and M.
S. Kobor. 2013. “Reply to Suderman et al.: Importance of Accounting for Blood Cell
Composition in Epigenetic Studies.” Proceedings of the National Academy of Sciences of
the United States of America 110 (14): E1247–E1247. doi: 10.1073/Pnas.1222104110.

Landecker, H. 2011. “Food as Exposure: Nutritional Epigenetics and the NewMetabolism.”
Biosocieties 6 (2): 167–194. doi: 10.1057/Biosoc.2011.1.

Landecker, Hannah, and Aaron Panofsky. 2013. “From Social Structure to Gene
Regulation, and Back: A Critical Introduction to Environmental Epigenetics for Sociology.”
Annual Review of Sociology 39 (1): 333–357. doi: 10.1146/annurev-soc-071312-145707.

Lassiter, Luke Eric. 2005. “Collaborative Ethnography and Public Anthropology.”
Current Anthropology 46 (1): 83–106.

Latour, Bruno. 1999. Pandora’s Hope: Essays on the Reality of Science Studies.
Cambridge, MA: Harvard University Press.

Latour, Bruno. 2004. “Why Has Critique Run out of Steam? From Matters of Fact to
Matters of Concern.” Critical Inquiry 30 (2): 225–248.

Latour, Bruno. 2005. Reassembling the Social: An Introduction to Actor-Network-Theory.
Oxford: Oxford University Press.

Latour, Bruno, and SteveWoolgar. 1986. Laboratory Life: The construction of scientific

20



facts. 2nd ed. Princeton, NJ: Princeton University Press.

Law, John, and Annemarie Mol. 1995. “Notes on Materiality and Sociality.” The
Sociological Review 43: 274–294.

Lock, M., and P. Kaufert. 2001. “Menopause, Local Biologies, and Cultures of Aging.”
American Journal of Human Biology 13 (4): 494–504.

Lock, Margaret. 1993a. “Cultivating the Body: Anthropology and Epistemologies of
Bodily Practice and Knowledge.” Annual Review of Anthropology 22: 133–155.

Lock, Margaret. 1993b. Encounters with Aging: Mythologies of Menopause in Japan
and North America. Berkeley: University of California Press.

Lynch, Michael. 2013. “Ontography: Investigating the Production of Things, Deflating
Ontology.” Social Studies of Science 43 (3): 444–462. doi:10.1177/0306312713475925.

Madhani, Hiten D., Nicole J. Francis, Robert E. Kingston, Roger D. Kornberg, Danesh
Moazed, Geeta J. Narlikar, Barbara Panning, and Kevin Struhl. 2008. “Epigenomics: A
Roadmap, But to Where?” Science 322 (5898): 43b–44. doi:10.1126/science.322.5898.43b.

Marcus, George E., ed. 2000. Para-sites : A Casebook Against Cynical Reason. Chicago,
IL: University of Chicago Press.

McEwen, Bruce. 1998. “Protective and Damaging Effects of Stress Mediators.” New
England Journal of Medicine 338 (3): 171–179.

McEwen, B. S. 2000. “Protective and Damaging Effects of Stress Mediators: Central
Role of the Brain.” Biological Basis for Mind Body Interactions 122: 25–34.

McGowan, Patrick O., Aya Sasaki, Ana C. D’Alessio, Sergiy Dymov, Benoit B. Labonté,
Moshe Szyf, Gustavo Turecki, and Michael J. Meaney. 2009. “Epigenetic Regulation of
the Glucocorticoid Receptor in Human Brain Associates with Childhood Abuse.” Nature
Neuroscience 12 (3): 342–348. doi:10.1038/nn.2270.

McGowan, Patrick O., Aya Sasaki, Tony C. T. Huang, Alexander Unterberger, Matthew
Suderman, Carl Ernst, Michael J. Meaney, Gustavo Turecki, and Moshe Szyf. 2008.
“Promoter-Wide Hypermethylation of the Ribosomal RNA Gene Promoter in the Suicide
Brain.” PLoS ONE 3 (5): e2085.

Melby, M. K. 2005a. “Factor Analysis of Climacteric Symptoms in Japan.” Maturitas 52
(3–4): 205–222.

Melby, M. K. 2005b. “Vasomotor Symptom Prevalence and Language of Menopause
in Japan.” Menopause-the Journal of the North American Menopause Society 12 (3):
250–257.

Melby, M. K. 2006. “Climacteric Symptoms Among JapaneseWomen and Men: Compar-
ison of Four Symptom Checklists.” Climacteric 9 (4): 298–304.

Melby, Melissa K., and Michelle Lampl. 2011. “Menopause, A Biocultural Perspective.”
Annual Review of Anthropology 40 (1): 53–70. doi:10.1146/annurev-anthro-081309-

21



145641.

Melby, Melissa K., Margaret Lock, and Patricia Kaufert. 2005. “Culture and Symptom
Reporting at Menopause.” Human Reproduction Update 11 (5): 495–512.

Meloni, Maurizio. 2014. “How Biology Became Social, and What it Means for Social
Theory.” The Sociological Review 62 (3): 593–614. doi:10.1111/1467-954X.12151.

Mol, Annemarie. 2002. The Body Multiple: Ontology in Medical Practice. Durham, NC:
Duke University Press.

Nature. 2012. “Life Stresses.” Nature 490 (7419): 143.

Nebbioso,Angela,VincenzoCarafa,RosariaBenedetti, andLuciaAltucci. 2012. “Trialswith
‘Epigenetic’ Drugs: An Update.” Molecular Oncology 6 (6): 657–682. doi:10.1016/j.molonc.2012.09.004.

Niewöhner, Jörg. 2011. “Epigenetics: Embedded Bodies and the Molecularisation of
Biography and Milieu.” Biosocieties 6 (3): 279–298. doi:10.1057/biosoc.2011.4.

Niewöhner, Jörg, and Stefan Beck. Forthcoming. “Embodying Practices: The Hu-
man Body as Matter (of concern) for Social Thought.” In Practice Theories and Their
Methodologies, edited by Beate Littig. Berlin: Springer.

Niewöhner, Jörg, and Veronika Lipphardt. 2006. Making up people: biohistorische
Narrative und Translationen. Kassel: Deutscher Soziologentag.

Pálsson, Gísli, and Paul Rabinow. 1999. “Iceland. The Case of a National Human
Genome Project.” Anthropology Today 15 (5): 14–18.

Pickersgill, Martyn, Jörg Niewöhner, Ruth Müller, Paul Martin, and Sarah Cunningham-
Burley. 2013. “Mapping the New Molecular Landscape: Social Dimensions of Epigenetics.”
New Genetics and Society 32 (4): 429–447. doi:10.1080/14636778.2013.861739.

Power, C., K. Atherton, and O. Manor. 2008. “Co-occurrence of Risk Factors for Cardio-
vascular Disease by Social Class: 1958 British Birth Cohort.” Journal of Epidemiology
and Community Health 62 (12): 1030–1035. doi:10.1136/jech.2007.068817.

Rabinow, Paul. 1992. “Artificiality and Enlightenment: From Sociobiology to Biosocial-
ity.” In Incorporations, edited by Jonathan Crary and Sanford Kwinter, 234–252. New
York, NY: MIT Press.

Rabinow, Paul, and Gaymon Bennett. 2012. Designing Human Practices: An Experiment
with Synthetic Biology. Chicago, IL: The University of Chicago Press.

Rabinow, Paul, George E. Marcus, James D. Faubion, and Tobias Rees, eds. 2008.
Designs for an Anthropology of the Contemporary. Durham, NC: Duke University Press.

Rakyan, V. K., M. E. Blewitt, R. Druker, J. I. Preis, and E. Whitelaw. 2002. “Metastable
Epialleles in Mammals.” Trends in Genetics 18 (7): 348–351.

Raman, Sujatha, and Richard Tutton. 2009. “Life, Science, and Biopower.” Science
Technology Human Values 35: 711–734. doi:10.1177/0162243909345838.

22



Rose, Nikolas. 2001. “The Politics of Life Itself.” Theory, Culture & Society 18 (6): 1–30.

Sabunciyan, S., M. J. Aryee, R. A. Irizarry, M. Rongione, M. J. Webster, W. E. Kaufman,
P. Murakami, et al. 2012. “Genome-wide DNA Methylation Scan in Major Depressive
Disorder.” PLoS ONE 7 (4): e34451. doi:10.1371/journal.pone.0034451.

Scheper-Hughes, Nancy, and Margaret M. Lock. 1987. “The Mindful Body: A Prole-
gomenon to Future Work in Medical Anthropology.” Medical Anthropology Quarterly 1
(1): 6–41.

Scott, James C. 1998. Seeing Like A State : How Certain Schemes to Improve the Human
Condition Have Failed, Yale Agrarian Studies. New Haven, CT: Yale University Press.

Selye, Hans. 1956. The Stress of Life. New York, NY: McGraw Hill.

Smith, N. 1984. Uneven Development: Nature, Capital and the Production of Space.
Athens: University of Georgia Press.

Smith, N. 1996. The New Urban Frontier: Gentrification and the Revanchist City.
London: Routledge.

Soubry, A., C. Hoyo, R. L. Jirtle, and S. K. Murphy. 2014. “A Paternal Environmental
Legacy: Evidence for Epigenetic Inheritance Through the Male Germ Line.” Bioessays
36 (4): 359–371. doi:10.1002/bies.201300113.

Strathern, Marilyn. 2002. “Not Giving the Game Away.” In Anthropology, by Comparison,
edited by Andre Gingrich and Richard G. Fox, xiii–xvii. London: Routledge.

Suderman, M., N. Borghol, J. J. Pappas, W. McArdle, A. Racine, M. T. Hallett, M.
E. Pembrey, C. Hertzman, C. Power, and M. Szyf. 2013. “Epigenomic Socioeconomic
Studies More Similar Than Different.” Proceedings of the National Academy of Sciences
of the United States of America 110 (14): E1246–E1246. doi:10.1073/pnas.1221019110.

Timmermans, Stefan, and Steven Haas. 2008. “Towards a Sociology of Disease.” Sociology
of Health & Illness 30 (5): 659–676.

Tsing, A. 2000. “The Global Situation.” Cultural Anthropology. 15: 327.

Tsing, Anna. 2010. “Worlding the Matsutake Diaspora.” In Experiments in Holism,
edited by Ton Otto and Nils Bubandt, 47–66. Chichester: Wiley-Blackwell.

Verran, Helen. 2001. Science and an African Logic. Chicago, IL: University of Chicago
Press.

Waterland, Robert A. 2003. “Do Maternal Methyl Supplements in Mice Affect DNA
Methylation of Offspring?” Journal of Nutrition 133 (1): 238.

Waterland, Robert A., Michael Travisano, and Kajal G. Tahiliani. 2007. “Diet-induced
Hypermethylation at Agouti Viable Yellow is not Inherited Transgenerationally Through
the Female.” FASEB J. 21 (12): 3380–3385. doi:10.1096/fj.07-8229com.

Weaver, I. C. G., N. Cervoni, F. A. Champagne, A. C. D’Alessio, S. Sharma, J. R. Seckl,

23



S. Dymov, M. Szyf, and M. J. Meaney. 2004. “Epigenetic Programming by Maternal
Behavior.” Nature Neuroscience 7 (8): 847–854.

Weaver, Ian C. G., Patricia La Plante, Shelley Weaver, Angel Parent, Shakti Sharma,
Josie Diorio, Karen E. Chapman, Jonathan R. Seckl, Moshe Szyf, and Michael J. Meaney.
2001. “Early Environmental Regulation of Hippocampal Glucocorticoid Receptor Gene
Expression: Characterization of Intracellular Mediators and Potential Genomic Target
Sites.” Molecular and Cellular Endocrinology 185 (1–2): 205–218.

Weaver, Ian C. G., Michael J. Meaney, and Moshe Szyf. 2006. “Maternal Care Effects
on the Hippocampal Transcriptome and Anxiety-mediated Behaviors in the Offspring
that are Reversible in Adulthood.” Proceedings of the National Academy of Sciences of
the United States of America 103: 3480.

Woolgar, Steve, and Javier Lezaun. 2013. “The Wrong Bin Bag: ATurn to Ontol-
ogy in Science and Technology Studies?” Social Studies of Science 43 (3): 321–340.
doi:10.1177/0306312713488820.

Zeanah, C. H., N. A. Fox, and C. A. Nelson. 2012. “The Bucharest Early Intervention
Project Case Study in the Ethics of Mental Health Research.” Journal of Nervous and
Mental Disease 200 (3): 243–247. doi:10.1097/NMD.0b013e318247d275.

Acknowledgements

I thank colleagues at the “End of Biodeterminism” Conference in Aarhus 2014 for a very
productive and helpful discussion of many aspects raised in this paper, particularly Mette
Svendsen for critical comments on an earlier draft. Thanks also to Margaret Lock for
remaining a supportive and critical mind in the development of this line of argument
and thanks to the members of the Social Studies of Medicine Department at McGill
University, Montreal, particularly Allan Young, for providing ever-expanding contexts
for this research. Thanks also to the members of Moshe Szyf’s lab at McGill University’s
Department of Pharmacology and Therapeutics for being such careful co-laborators.
Finally, thanks to two anonymous reviewers for providing a very constructive and critical
reading of earlier versions of this paper.

24


	Title page
	Epigenetics: Localizing biology through co-laboration
	Introduction
	Environmental epigenetics
	Epigenetics
	Epigenomics
	Environmental epigenetics

	Biopolitical implications: molecularizing the environment and embedding bodies
	Zooming in: researching the material effects of social differentiation
	Circulating references: from social differentiation to methylation patterns
	Molecular biology of social position

	Anchoring points: local biology and new materialisms
	Co-laboration: localizing biology
	Interdisciplinarity
	Ontography
	Co-laboration

	References
	Acknowledgements


