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Introduction 

	  
Why Do Epigenetics Matter? 

In biomedical fields of study today the subject of epigenetics1 and its interrelated topics has 

become both a popular and controversial issue, spreading in fact well beyond the borders of 

science. Epigenetics is regarded as cutting edge and frontier research in biomedical studies, 

spanning from cancers and chronic disease, to obesity and depression. Its representation in popular 

science and its depiction in the public imaginary are shaping societal understandings of bodies and 

their permeability. Epigenetics has indeed caught our attention, made an impact in the cultural 

imaginary of science, and in popular media (Åsberg 2005; Van Dijck 1998). This limited study 

explores some of the ways in which epigenetics have been presented and imagined. Such 

exploratory studies, like the present study, are of specific societal and cultural interest. In the 

words of Dutch science and media scholar José van Dijck, “The anticipatory effect of imagination 

is not created in fiction or in science, but is produced in culture at large, as it structures both factual 

and fictional stories of science.” (Van Dijck 1998: 13) In other words, how we imagine and 

describe emerging science, like epigenetics, will give shape to how it will materialize in theory and 

practice.  

 

Now, epigenetics is a particularly interesting field of study from feminist perspectives, as it offers 

insight into the relationship of the body to environment and experience over time. The socio-

cultural impact of epigenetics is transforming our common understanding of what makes us who 

and what we are. Epigenetics inextricably links nature and nurture, possibly rendering irrelevant 

ongoing debates between the two. With such pivotal information becoming a part of our common 

knowledge and decision-making process, feminist inquiry into this discursive space, the epigenetic 

imaginary, is essential. A measure of including feminist inquiry in biomedical research and 

                                                

1 Epigenetics and other related terms are defined later in this thesis. While most definitions begin on page 
18, for a comprehensive definition of epigenetics please see page 28.  
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including the biological perspective in social research, without enabling biological determinism, is 

necessary.  

 

Without forgoing the more detailed aim of this thesis, I want to declare that the overall purpose of 

this thesis is to explore and compare articulations of epigenetics and its transformative potential for 

imagining the relationship between our embodied existence and the environment. This study is not 

a complete scientific review of the field of epigenetics (if that is even possible today), even if 

natural science knowledge is referenced herein, and it is not a feminist cultural critique of science, 

even if such literature too is referred to here. It is indeed a very transdisciplinary thesis, with 

conversations between positions and disciplines. In that sense, but to a reasonably limited degree, 

this tentative study could have relevance for fields of research otherwise not connected, such as 

science and technology studies, molecular biology, cultural theory, gender medicine and 

environmental humanities. However, it is first and foremost hoping to make a tentative, and boldly 

transdisciplinary, contribution to intersectional gender studies. 

 

In this introduction I will begin by explaining my motivation for selecting this topic and sharing 

what I hope to accomplish, the precise aims and objectives of this thesis. Once I have established 

and detailed my purpose, I will continue by summarizing relevant aspects of feminist and gender 

studies, and offer an overview of feminist science studies here regarded as an active agent in 

scientific discourse. After situating my thesis within the broader context of feminist and gender 

studies, and specifically feminist science studies, I will discuss the conversations that have not yet 

happened, or not yet been widely heard, and which this thesis hopes to address.  

	  
Motivation 

As I delved deeper into theories and writings related to feminist and gender studies, I began to 

notice an ongoing critical discourse in my mind. As a science enthusiast I could not grasp the lack 

of ongoing engagement between feminist discourse and literature, and current findings and 

projects within some areas of scientific research. It seemed clear to me that not only are the 

disciplines relevant to each other, but that each has much to offer the other. When I read about the 

history of the “science wars” between the disciplines of humanities and natural sciences, and the 

ongoing misinterpretation of feminist studies from outside of the field, to me it seemed clearly 
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attributable to a misunderstanding between the disciplines. Learning from feminist science 

scholars and philosophers who included neuroscience, animal-human studies, reproductive 

technologies, ecofeminism and more into the feminist discourse, I knew that the labeling of 

feminist critical inquiry of science as “anti-science” was unjustified (Richardson 2010: 353). In the 

footsteps of many feminist science philosophers, I knew that I wanted to bring my love of science 

and discovery into the context of feminist literature, and the critical inquiry of feminist 

perspectives into the natural sciences. 

 

There are so many findings in current biomedical research that are relevant to feminist and gender 

studies. Many of the findings offer new perspectives and information for feminist discourse and 

research. One such area is that of epigenetics. Epigenetic research is addressing the symbiotic 

relationship between biology and environment. Although still an emerging area of study, it could 

potentially offer a non-essentialist, and non-reductionist approach to understanding the relationship 

between the genome and the context in which the genome exists. It may help to shape our 

understanding of ourselves within the process of constant becoming, open and interacting with all 

that surrounds us. 

 

Objectives, Aim and Research Questions 

It is my hope to contribute towards bridging the gap between natural sciences and feminist and 

gender studies by focusing on current knowledge production within biomedical epigenetic 

research. Research processes and findings in biomedicine benefit from a feminist perspective, just 

as feminism and gender studies benefit from a greater involvement in life sciences. The precise 

aim here, however, is to explore, juxtapose and compare five interdisciplinarily different sets of 

ideas on epigenetics, and to “diffract” (Barad 2007) them through each other to see what 

imaginative potentials there lies for feminist science studies and intersectional gender studies. In 

that sense, what I study in popular science, science communicative and feminist scholarly literature 

is the “anticipatory potential” (Van Dijck 1998) of science under formation. To explore this 

potential, and the mutual benefit and relevance of feminist theory and epigenetics in science, I will 

try to position current research in epigenetics within feminist and gender studies theories, and 

consider epigenetics from a feminist perspective. I will explore the patterns that emerge between 

fields, and connect their theories and practices. This is what here is called diffractive analysis, a 
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modified methodology adopted from feminist science scholar Donna Haraway, and the feminist 

theorist and physicist Karen Barad. Using materials from the sphere of popular science related to 

epigenetics, scientific publications, and literature from within feminist science studies I approach 

this research by asking three questions.  

• How are feminist and gender studies, and the study of epigenetics relevant to each other?  

• How is epigenetics speaking to the longstanding analytical device of feminist theory, the so-

called sex- gender distinction? 

• What can an analysis of epigenetics, as diffracted through different bodies of literature, tell us 

about ourselves, and our place in a world where we are all creatures of both nature and 

nurture?  

 
In order to provide tentative answers and generate new questions, as is also intended here, I need to 

describe how I have narrowed in on the rather vast topic of epigenetics, selected my material and 

what bodies of literature I have predominately focused on for this study. In short, I have chosen to 

highlight and describe epigenetics as related to 1) gender theory, 2) sexual difference theory, 3) 

gender medicine, 4) feminist science studies, and 5) as it has been described within specific subsets 

of popular science literature and science communicative texts. My contention is that the 

juxtaposing and comparative text analysis of these bodies of literature, renders them available for 

what I here call a modified diffractive analysis (Cf. Barad 2007). For this thesis I have chosen to 

narrow down the vast topic of “epigenetics” to issues around parental imprint, specifically the 

discussions around maternal and paternal imprint. 

 

Limiting the Topic: Parental Imprint 

In this thesis I am limiting my examination and analysis to a very small part of current epigenetic 

research, the parental imprint, and specifically the imprint of stress factors in offspring. The scope 

of epigenetics in biomedical research is vast and multifaceted. Furthermore, the object of my 

inquiry is dynamic, active and always changing. To attempt to address multiple areas of epigenetic 

research would not do justice to the depth, complexity and breadth of the research occurring in 

laboratories and research centers throughout the world. From the vast amount of published 

research on epigenetics, I have selected scientific publications of findings based on their relevance 

to my delimited topic, and on the replication of the findings in other studies. As a study that seeks 
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to engage with epigenetic research, using current publications of findings is relevant to my 

process. Nonetheless, I am aware that in doing so I am limited by my dependence on the 

researcher’s full disclosure of their work and findings. Additionally, I am limited by the 

information currently available and known at this time, understanding that this is a developing 

field of knowledge and information will expand and transform as research progresses and 

advances.  

 

As with every individual, my work is also limited by my own perspectives, background, 

knowledge and experiences. My academic background is in the humanities, but in my personal 

learning I am an avid bioscience student. My life story also travels with me through this journey 

into epigenetics, shaping my understanding- perhaps even in ways that I am unaware of. In a sense, 

this is part of how I would like to situate my knowledge in approaching the topic, but there is of 

course more to the epistemology of situated knowledge than a researcher’s individual life story 

(Haraway 1988).  

 

As a feminist I advocate for the universal relevance of feminist inquiry in areas of study and 

research across all disciplines. As an avid enthusiast of the natural sciences I seek to encourage a 

greater understanding and inclusion of the natural sciences throughout the humanities and social 

sciences, and vice versa. This situated knowledge here is thus trying to balance the inherent 

discourses of mutual distrust on both sides of the so-called “two cultures” divide between the 

humanities and natural sciences (Snow 1993/1959). It is my intent that this thesis serve as a 

compelling argument that understanding the role of epigenetics in embodying environment and 

experience can be useful to explaining the relevance of feminist perspectives in our sociocultural 

dimensions. 

 

Background and State of the Art 

In this section I will summarize previous research on this subject and position its relevance to this 

thesis. I will begin by reviewing the position of “the science question in feminism” (Harding 

1986), and the shift from past distinctions between natural sciences and humanities, to an 

inclusionary and interdisciplinary approach in feminist studies. After reviewing the background of 

science in feminism, I will continue with an overview of current feminist science studies and their 
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role within feminist studies and the natural sciences. Finally, I will then focus on current feminist 

engagement with epigenetic research and associated topics relevant to epigenetics.  

 

Feminism and Science 

Within feminist studies there is a growing scientific representation and engagement with natural 

sciences in the subfield of feminist science studies (Åsberg and Lykke 2010; Haraway 1988; 

Harding 1986; Hird 2004a). Although this subfield of feminist and gender studies has been 

analytically engaged in a critique of scientific process and practice, there has been a lack of 

crossover between the natural and social sciences in general academia. Or, the crossovers have 

been made without questioning the hierarchy implicit in the century old division of labor; 

humanities scholars deal with culture and scientists deal with the material world. Furthermore, for 

the most part feminist studies, and other social sciences, have remained focused on the body as a 

cultural agent, separate from the material, murky and fleshy realm of lively biologies (Birke 1999: 

21; Åsberg et al. 2011: 227). Neuroscientist Gillian Einstein and feminist scholar of gender and 

knowledge production Margrit Shildrick attribute this divergence from the biological body that 

underpinned second wave feminism’s support of the “women’s health movement” to feminist 

theory’s adoption of “a more discursive approach” (Einstein & Shildrick 2009: 294).  

 

This strict boundary between the cultural and biological is transforming in recent feminist research 

with the acknowledgement of the impossibility of reducing gender/sex to only biology, or only 

“sociocultural dimensions” (2004b; Åsberg et al. 2011; Lykke 2012: 29; Haraway 1990). Feminist 

biologist Anne Fausto-Sterling proposed that feminist scholars move away from the dualistic 

thinking of biology versus the social and artificial, and achieve an understanding of ourselves as 

both natural and “constructed” (Fausto-Sterling 2000: 25-26). There is a great impetus for this 

broad transformation. Feminists cannot expand “scientific knowledge production” if a separation is 

maintained between the study of natural and socio-cultural, or a reduction of ourselves to one or 

the other is reinforced, as we are products of both nature and nurture (Lykke 2012: 29). As a 

transdisciplinary post-discipline, feminist studies acknowledges this merging of understandings.  

 

It is as a post-discipline field of scientific knowledge that feminist science studies stands perfectly 

situated to instigate and critique discourse between natural and socio-cultural sciences. 
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Interdisciplinary feminist culture scholar Nina Lykke argues for recognition of feminist and gender 

studies at large, as a “postdisciplinary field” because of its transdisciplinary mode of knowledge 

production (2012: 28). Lykke notes that while feminist research has its own rich and diverse body 

of working knowledge and approaches to knowledge, it is “transdisciplinary”, always 

intermingling with and addressing multiple fields of study, and I might add, with societally 

relevant issues. She notes feminist studies’ applicability across disciplines due to its critical 

interaction with “natural, technical, medical, social and human sciences” (Lykke 2012: 27-30).  It 

is intertwined with multiple disciplines through its inquiry and discourse with knowledge 

production itself. 

 

Feminist studies have a long history of seeking accountability in how science is practiced and 

scientific knowledge produced. The interaction between feminist scholarship and natural sciences 

has been multi-dimensional and critically engaged. Feminist critiques of science address the 

performativity of science, how it is done and who gets to participate or is excluded as objects and 

subjects of knowledge. It also addresses the ideological past and present of biology, that sees 

nature as fixed and immutable and uses biological determinism to keep women in their culturally 

designated place, and outside of political and social empowerment (Mikkola 2008; Lykke 2012: 

23). Feminist science studies scholar Cecilia Åsberg identifies four areas as being of central 

concern to early discourse in the field: biological determinism, male authority norm in scientific 

fields of study (and the unmarked male gender of expertise in general), body objectification and 

the disembodied approach to reason and knowledge production (Åsberg 2009: 32). The feminist 

response to this history of ‘biology as destiny’ has spanned from understanding gender/sex as a 

performed social construct on a material, blank slate body (Butler 2011; Haslanger 1995; Millett 

1971), to an embracement of sexual difference (Irigaray 2005) and critique of scientific knowledge 

and practice as a patriarchal conspiracy used as a distraction from “practicing the sciences” 

(Haraway 1988: 577), to approaches that acknowledge biology as a complex system of life, and 

engage in scientific discourse (Birke 1999). Åsberg notes that it is pointless in feminist studies to 

either disparage or  “celebrate” science (Åsberg 2009: 36). She indicates that instead we must 

“move beyond” that binary, and engage in informed discourse and intervention with it (2009: 35-

36).   
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Feminist science scholars have taken a leading role in questioning the mutual relevance of social 

sciences and natural sciences. For at least thirty years now, feminist science scholars have made 

the case for non-reductionist approaches to biology, that acknowledge the complex and dynamic 

relationship between the body and its surroundings and experiences (Åsberg 2009: 31; Birke 1999: 

22). Åsberg comments on this renewal of understanding the body as the subject of both biology 

and socialization in her chapter on ‘The Arena of the Body’ in the textbook, Doing Gender in 

Media, Art and Culture (Åsberg 2009: 31). After noting the reasons why the “biological body” has 

been problematic in feminist studies (ibid), she further clarifies Sandra Harding’s assertion that 

feminist questioning and debate with how science is done has led to “new questions” being asked 

by feminist science scholars (Harding 1986: 29).  Åsberg points out that the discourse that arose 

from examining these areas of concern instigated the expansion of feminist engagement directly 

into the “reality producing potential of science” (Åsberg 2009: 32). It could be considered a shift 

from critical observer to informed participant in scientific knowledge production. 

 

Within the diverse and dynamic subfield of feminist science studies and feminist engagement with 

scientific areas of study such as biomedicine, there has been very limited feminist discourse with 

the current prevalent and cutting edge field of epigenetics. It has not yet taken hold in feminist 

discourse despite the pervasive trend in biomedical research today to consider, if not focus on, 

epigenetics (Ruemmele & Garnier-Lengliné 2012: 38-39). This is not to say that feminist scholars 

have not addressed concepts associated with epigenetics, or participated in knowledge production 

related to the field of epigenetic research. Sociologist and environmental studies researcher Myra 

Hird has for instance written about the complex interactions between nonhuman organisms within 

the human body (Hird 2004a). Biologist and feminist Lynda Birke addresses the manner in which 

genetics do not account for changes within human and non-human animals within their lives 

(Birke 1999: 149), a process that is now acknowledged as being spurred on through epigenetic 

mechanisms. Stacy Alaimo, a feminist scholar of culture, science and environmental humanities, 

has proposed the concept of “trans-corporal” to describe the porous relationship between bodies 

and environments (Alaimo 2012; 2008). Her discourse regarding the concept of transcorporeality, 

the movement and connection between human bodies and the “more than human world” (Alaimo 

2012: 2), reflects broadly on the permeability of the body, an idea supported by epigenetics. In the 

decades that feminist science scholars have been engaged in discourse with the natural sciences 
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(Åsberg et al. 2011: 222), they have addressed many of the associated contexts of epigenetics 

research. 

 

Feminist Science Studies and Epigenetics 

Within the multidimensional context of feminist science studies there has been little engagement 

with the field of epigenetic research. Although the need to move away from a nature/nurture binary 

has been acknowledged (Lykke 2012: 25),  the specific findings and ongoing investigations of 

epigenetic research have not yet become a part of the overall discourse. The current findings in 

biomedical research related to epigenetics are relevant to the nature/nurture discourse. They 

indicate that there is no set boundary between the body and all that it engages with, such as 

environment and experience. Considering this potentially paradigm-shifting impact of epigenetics 

on biomedical understanding of the body, and its relevance to the nature/nurture discourse, it is a 

topic with which feminist and sociological engagement is essential. 

 

One of the few feminist science scholars currently engaging in discourse with the field of 

epigenetic studies is feminist science philosopher Sarah Richardson, an Assistant Professor of the 

History of Science and of Studies of Women, Gender and Sexuality at Harvard University. 

Richardson has engaged in discourse regarding cutting edge research in epigenetics and its 

potential implications. Engaging in this discourse from a feminist science studies perspective, she 

points out the need to question the all too often focus on the maternal imprint on the fetal 

epigenome. Richard’s current engagement with the topic of maternal imprint follows her research 

on the development, and wider impact, of gender/sex research in biomedical fields. Her book, Sex 

Itself (2013) is a study of the interaction between societal gender norms and genetic 

understandings of gender/sex. She discusses this interaction from the early twentieth century’s 

emerging understanding of genetic gender/sex to the postgenomic scientific research of today. 

Richardson also points outs the influence of earlier understandings of gender/sex on the current 

questions and trends in the field. Most importantly, she points out contributions feminist inquiry 

has made to how science is performed and discussed, and makes a case for the critical importance 

of ongoing discourse between postgenomic scientific research, such as epigenetics, and social 

sciences (Richardson 2013).  
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Sarah Richardson is engaging in critical inquiry of current research, and public understanding, of 

the “fetal-maternal interface”, and the predominant focus on the “maternal imprint” aspects of 

epigenetics, especially in popular science and media translations and interpretations of findings 

(Richardson et al. 2014). While the maternal-fetal interface has been a topic addressed in feminist 

discourse, it has not specifically included epigenetic research. One example is Myra Hird’s 

“Corporeal Generosity of Maternity”, in which she explores the mutuality and biological 

exchanges between pregnant woman and fetus (Hird 2007). Richardson, however, is bringing the 

maternal-fetal discourse into engagement with the understanding of epigenetics currently gaining 

ground in the public imaginary. She notes the absence of feminist inquiry in this field, and has 

pointed out key reasons why critical feminist discourse with epigenetics research in biomedicine is 

essential (Richardson et al. 2014).  

 

The idea of the human body as an entity interacting and transforming with the non-human is an 

established and ongoing discussion in feminist studies, and one that has changed over time. This 

idea has also been transforming in biomedicine with advances in research technology and 

knowledge production bringing the question of what is “human” to a new level of understanding. 

Intestinal bacteria and mitochondria2 are examples of transformed biomedical perspectives of other 

bodies cohabiting, and eventually becoming part of, or essential to, human bodies. As a field that 

brings the outside into the body, epigenetics potentially broadens questions regarding the body’s 

boundaries, and between what is human and what is non-human. In Beyond the humanist 

imagination the authors discuss our common DNA with non-human organisms, and the 

overwhelming presence of non-human DNA within our own bodies due to vast amounts of 

bacteria residing in us (Åsberg et al. 2011: 219;  Åsberg 2013: 2). Alaimo and Hekman point out 

the permeability of our bodies and note the seepage of the outside environment, including political 

decisions, that “are scripted onto material bodies” (Alaimo & Hekman 2008: 8). The “integrated 

                                                

2 Mitochondria, the cell’s main power generators, are organelles inside our cells with their own independent 
genome. Their DNA is similar to bacteria, suggesting they may have originated as bacteria living in a codependent 
symbiotic relationship with other organisms. Mitochondrial DNA (mtDNA) is usually maternally inherited in its 
entirety, although there are some cases of paternal leakage of mtDNA in organisms, including a case of paternal 
mtDNA leakage in humans although the researchers reporting on the case suggest that there may be other 
undocumented or undiagnosed cases (Schwartz and Vissing 2002). 
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circuits” of bodies with artificial parts, bodies dependent on technological devices and bodies that 

have been changed through artificial human created means are “machine bodies” (Haraway 1990: 

307-308). The concept of the human body as interactive and without clear boundaries, as 

“companion species” (Haraway 2003) and as “transcorporeal” (Alaimo 2012), is neither new nor 

exclusive to biomedical research. Nor is it a novel idea in feminist and gender studies that we are 

entangled embodiments of otherness, ourselves, of what has come before us and what is yet to 

come.  

 

In the same way in which these entanglements cause us to question what is human they also 

influence our understanding of what constitutes gender/sex. Feminist inquiry has led and continues 

to lead the discourse on how gender/sex is addressed, approached and understood in biomedical 

and other life sciences fields. Richardson, discusses the positive influence feminist “criticism” has 

had on discussions of sex determining characteristics amongst researchers in various disciplines 

(Richardson 2013: 131). She indicates the transformation in how gender/sex is understood and 

discussed within biomedical arenas today as indicative of this influence, although she notes that 

often those in biomedical fields are either unaware or unwilling to acknowledge feminist 

contributions to their knowledge production or process (2013: 147-148). Richardson explains how 

feminist science scholars have been and continue to be marginalized, erroneously depicted as 

“anti-science”, and unacknowledged for their contributions to science (Richardson 2010: 350-353). 

Despite this, feminist science scholars must continue to engage in critical discourse with the 

natural sciences.  
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Knowledge Gaps: The Transdisciplinary Conversations Waiting to Happen 

Feminist theory and the natural sciences have been considered separate entities, and in fact even 

been described as “at war” during the events in the USA often referred to as the “science wars” 

(See also “Sokal Hoax3”). This misunderstanding is now transforming with advances in gender 

medicine and a better understanding of feminist science theory, current findings in gender 

medicine, biomedical research, and neuroscience are beginning to be discussed in relation to 

feminist and gender studies. However, although several of the most recent theoretical innovations, 

for instance “new materialism”, “posthumanities”, “posthuman feminism”, “zoontology” or 

“material feminism”, have been spawned by scholars of feminist science studies (Åsberg and 

Lykke 2010), feminist science studies have been a subdivision of feminist and gender studies at 

large, rather than an integral part.  

 

There is a gap that must be bridged between the knowledge produced in scientific fields, such as 

biomedicine, and that in feminist and gender studies fields (Birke 1999: 22-23). In her effort to fill 

the gap, Lynda Birke addressed assumptions about the biological body that created this need in her 

book, Feminism and the Biological Body (1999). The fear of biological determinism, and of 

biology being used as a means of restricting women’s actions and possibilities, has led to feminist 

reproduction of dualistic thinking and the ignoring of our “interior bodies” and internal processes 

(1999: 25-26). Hird also addresses the neglect of the “attendant material”, the biological processes, 

as means of avoiding association with “biological determinism” (Hird 2007: 3). The effort among 

some feminist scholars to avoid biology does not prevent biological determinism and does nothing 

to slow the advancing and ever expanding reach of biomedicine into society, but it may keep 

feminist and gender studies out of the discourse with biomedical fields. Rather than ignoring the 

biological body, a “much more in-depth knowledge” of biology and the natural sciences by 

                                                

3 In 1996, in an effort to delegitimize commentary and critique of the physical sciences by those in the humanities, 
Alex Sokal, a physics professor at NYU, submitted an article to a postmodern cultural studies academic journal, 
Social Text. Without peer review, or submitting the paper to a physicist for expert review, the journal published the 
article. Sokal then revealed in the journal Lingua Franca, that the article had been a hoax intended to prove the lack 
of academic rigor in the humanities, and the inability of humanists to distinguish between physics and “nonsense” 
(Weinberg 1996). An interesting side note is that a follow up experiment by Cornell Sociologist Robb Willer 
suggests Sokal’s hoax may have demonstrated a different point. His findings suggest that even unintelligible texts 
are positively received if the author is presumed to be an expert (Cassidy 2013: 18).  
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feminists is in fact needed to ensure the “feminist perspective” is part of the discourse (Åsberg & 

Lykke 2010: 304; Åsberg & Birke 2010). 

 

Although feminist scientists have acknowledged the need to bridge the gap between natural 

sciences and culture (Birke 1999) and the impossibility of severing the two (Haraway 1992), 

including and becoming a part of epigenetic research has not yet become a part of the mainstream 

feminist discourse. The inclusion of epigenetic research and findings could be an essential 

component of feminist and gender studies. It is an area of research with multiple points of 

engagement with the field of feminist and gender studies, and one that could offer a tangible 

material backing of ideas and concepts within feminist theory. This would by no means be a one-

way flow of information. Feminist and gender studies also have much to offer those fields of study 

involved in epigenetic research on multiple levels of engagement.  

 

Feminist and gender studies have contributed and continue to contribute to scientific research 

(Richardson 2013). Åsberg uses Harding’s groundbreaking book The Science Question in 

Feminism, to consider this interactively collaborative, as opposed to analytically critical, 

perspective shift between feminism and science (Åsberg 2009: 32). She notes that Harding turned 

both the question of women’s representation in science, and the feminist science study approach 

around, and focused on the potential lines of inquiry that could be produced in scientific research if 

considered from a feminist perspective (ibid). This feminist studies collaboration and perspective, 

and all the potential lines of inquiry that it could bring into these areas of study, is currently 

lacking in epigenetics research. 

 

Filling the gap of engagement with epigenetics research in feminist studies is critical at this time. 

Epigenetics will potentially impact epistemological perspectives on how we reason and think about 

the world around us. Ideas about equality in society, and the impact of acknowledging the 

embodiment of environment and experience, affect our reasoning and understanding of the world 

around us, and its relation to our bodies. Understanding the interactive relationship between nature 

and nurture could transform scientific knowledge production across various disciplines. The 

interdisciplinary sociologist Andrea Mueller offers insight into the usefulness of epigenetics in 

social sciences in providing a “new biological perspective into research” methods and processes 
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(Mueller 2011). She also calls for its careful application and cautions against “blindly” using 

epigenetics as the solution or answer to sociological questions (ibid).  Being able to accomplish 

this, and effectively critically inquire about how epigenetics is applied and how it is understood in 

society, requires engaging with the field and learning about it in both scientific research and in the 

popular imaginary. 

 

Another gap is the lack of accurate translation between actual biomedical researches and how 

findings are interpreted and portrayed within public understanding. Popular science and social 

media have portrayed epigenetic research findings overwhelmingly in terms of maternal imprint. 

As Richardson notes, maintaining a mostly singularly maternal paradigm impacts what is asked, 

studied and pursued in research (Richardson et al. 2014). She points out the disproportionate focus 

on the “maternal-fetal interface” in social media and popular science’s portrayal of epigenetics, as 

well as the overwhelming reference to the epigenetic role of maternal imprint in several published 

research papers (ibid). This is not only problematic because of the possible implications on 

women’s autonomy of their bodies, but it is also problematic in the scientific research process 

itself. Excluding or ignoring the paternal and external environment could compromise research 

outcomes by impacting how research is organized, affecting interpretation of data and/or limiting 

the information available when working to analyze findings.  

 

An example of the consequences of exclusionary focus rather than openness to evidentiary 

direction is how genetic researchers’ focus on the sex determining region of the Y chromosome 

(SRY) as the “master” sex determining gene for some time actually inhibited knowledge 

production in this area of research (Richardson 2013: 137-138).  It wasn’t until researchers let go 

of the assumed masculinizing power of SRY, as opposed to an imagined passive default 

feminization, and followed where the evidence was leading, that they were able to conclude that 

SRY is not the all-important master gene of sex determination, and that in fact sex determination is 

far more complex (ibid). Richardson reports that Australian genomics scientist Jennifer Graves 

noted how the researchers had in fact so preemptively decided on the role of SRY, that they had 

ignored evidence disproving it and looked to SRY to explain sex determination rather than 

questioning other factors that the evidence was indicating were important (2013: 137-139). 

Richardson argues that, “feminist analysis of gender contributed to the downfall of this model and 
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to the development of a significantly revised genetic theory of sex determination in the 1990s.” 

(2013: 131). She notes that along with technological and biomedical advances, it was “gender 

criticism” that helped transform the idea of sex/gender in genetic and biomedical research (2013: 

147). Richardson also points out that this “influence” is often not acknowledged nor understood by 

some of those in the natural sciences (2013: 147-148).  

 

At this time necessary “gender criticism” (Richardson 2013: 147) is not broadly engaged with 

epigenetics research. The need for feminist science scholars to engage in critical inquiry and hold 

evidence-based research accountable is pressing. An example of this is the elusive societal 

discourse on paternal imprint. Evidence indicates the relevance of epigenetic markers on both 

maternal and paternal gametes, such as with the groundbreaking work of community health 

researcher Lars Olov Bygren demonstrating the transgenerational impact of famine and feast 

cycles in northern Sweden (Appasani 2012: 505-512; Pembrey et al. 2006). Notwithstanding such 

findings on paternal imprint, when discussing fetal epigenetic imprinting, the conversation has 

more often than not been regarding all things maternal. This disregard for the paternal imprint 

could be a gap in translational research and translational science. Epigenetics is an area where 

what is known and researched in biomedicine is not always being accurately expressed, portrayed 

or understood by society at large. Despite the lack of crossover into popular science and public 

understanding of epigenetics, current biomedical research is actively engaged in studying paternal 

epigenetic imprint (e.g. Rando 2012; Carone et al. 2010; Dietz et al. 2011; Ferguson-Smith & Patti 

2011; Pembret et al. 2006). This disparity delineates a gap in translation between epigenetic 

research and popular understanding of it. 

 

This thesis addresses the lack of feminist scholar engagement with the field of epigenetic research. 

In the fields of genetics and epigenetics there are many questions that need to be asked socio-

culturally, ethically, epistemologically and ontologically. Furthermore, the feminist gaze and 

critical inquiry process has much to contribute to the development of epigenetic research as it is 

applied in biomedicine, the questions being asked by researchers, the interpretation and analysis of 

data and findings, and the representation of epigenetics in popular science and through the media.  

 



 
20 

Definitions 

In this thesis there are terms that will be used and which must be accessible to the reader to ensure 

inclusion in the discourse at hand. Full inclusion in discourse involves a common and basic 

understanding of the terms used. One of the criticisms of the Cyborg Manifesto was the 

inaccessibility of Haraway’s language experienced by some of her readers (Åsberg 2009: 36). 

Noting this language barrier, Åsberg points out that the marginalization from the sphere of 

scientific discourse experienced by Haraway’s audience is “unfortunate” as this particular form of 

exclusion is “an important theme” of Haraway’s work (ibid). To enable a full engagement in this 

thesis, understanding how the following terms are being used throughout it is relevant. There may 

be readers that disagree with the definitions I have selected and used here. Many of these terms 

and concepts are still very much being developed, and are changing even now. For example, 

although it is currently understood that each cell in an organism has an exact copy of that 

organism’s DNA, the idea of what an exact copy is may transform with the mapping of the 

epigenome, and its role more thoroughly understood. In this light, these definitions should then be 

understood as reflecting an understanding of these concepts but not as immutable. Discussions, 

disagreement and expanded or diverse definitions of these terms are welcome devices in furthering 

their meaning and exploring the possibilities of the concepts they represent. As noted by Åsberg, 

discussion and disagreement over terms and concepts can become a catalyst for knowledge 

production (Åsberg 1998).  

 

DNA 

The acronym DNA stands for deoxyribonucleic acid. It is a molecule that contains encoded genetic 

information passed on from previous generations to inform development and function in living 

organisms and also in many viruses. Along with proteins and carbohydrates, nucleic acid is a 

macromolecule. Macromolecules are essential for all known forms of life (Alberts et al. 2007: 195-

248). DNA contains the genome or entire genetic sequence of an organism. Each of the countless 

cells in an organism contains an exact copy of that organism’s entire gene sequence, the DNA 

(ibid). The ability for a cell to differentiate and form different structures and functions from other 

cells is carried out through epigenetic processes. For example, if the DNA from one of your 

cardiac muscle cells and the DNA from one of your skin cells is compared, the DNA alone is not 
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enough to know what type of cell or structure it comes from. All cells contain your entire genome 

or gene sequence (ibid). 

 

Genes 

Sections of deoxyribonucleic acid [DNA], molecules which “dictate the inherent properties of a 

species” (Griffiths, Miller, and Suzuki 2000). Genes are the basic carriers of information between 

generations. They are sections of chromosomes that contain the amino acid sequences that direct 

the production of proteins. Although in the popular imaginary genes have often been envisioned as 

master blueprints, and have at times been represented as such by some scientists, understanding of 

genes is transforming as research expands. At this time the boundaries of genes are not known, and 

it is likely that all the possible expressions of a particular gene may never be known because of the 

dependence of gene expression on epigenetic factors (Jorgensen 2011). 

 

Genetics 

Genetics is the study of genes (Griffiths, Miller, and Suzuki 2000). In the popular imaginary the 

term genetics is often associated with the study of inherited attributes, especially disease and 

irregularities.  

 

Genome 

All the genetic material and information contained in a chromosome set of an organism (Griffiths, 

Miller, and Suzuki 2000).  

 

Epigenome 

All the information regarding chemical modifications and changes to the DNA and histone 

proteins of an organism. These changes can be heritable and can alter the way in which genes 

function and are expressed. The epigenome can be modified in multiple ways, such as through 

histone modifications, DNA methylation, chromatin remodeling, and RNA and microRNA 

transcription. However, there is still debate regarding categorization of the types of modifications 



 
22 

and process that should be included in this definition (Carey 2013). As it is a field in formation, 

there is much that is still unknown about the epigenome and its function.4 

 

Science 

The Oxford Dictionary defines the term as “The intellectual and practical activity encompassing 

the systematic study of the structure and behavior of the physical and natural world through 

observation and experiment” (Oxford Dictionaries). Science is a process of evidence based 

inquiry, and is most often associated with the study of nature. 

 

Phenotype 

Observable composite of characteristics, such as morphology, behavior, and development, that 

results from the expression of an organism’s genes interacting with the environment (Biology 

Online; Oxford Dictionaries). 

 

Morphology 

The branch of biology that studies the outward appearance, form, structure, specific structural 

features, and the relationships between structures, of organisms (Biology Online; Oxford 

Dictionaries).  

 

Histones 

Histones are proteins around which DNA coils to form chromosomes. How loose or how tightly 

the DNA is wound around each histone impacts the ability of the genes in that part of the DNA to 

express themselves. This can change based on modifications to the histone. The cores of some 

histones (H2A, H2B, H3) can be modified. Histones also have multiple tails that can be modified. 

How different combinations (sometimes called the histone code) of modifications act on the gene 

is being studied, but is still mostly unknown (Carey 2013).   

 

  

                                                

4 There is currently a project, The Human Epigenome Project, underway in an attempt to map the way methyl 
groups affect human DNA, and learn more about the role of the epigenome.   
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DNA Methylation 

When methyl groups (CH3 Carbon single-bonded to three hydrogens) attach to nucleotides             

(organic compounds that are building blocks of nucleic acids such as DNA/RNA) affecting the 

expression of genes. Although discussed in the context of this paper for the ability of this process 

to occur based on experiences and environment, this is also the process responsible for cell 

differentiation, that is when embryonic stem cells become specific tissues (Carey 2013). It should 

be noted that extensive research on DNA methylation is currently underway as the process of DNA 

Methylation plays an important role in the development of many types of cancers (Das and Singal 

2004).  

 

Methodology and Approach 

In this section I will begin by discussing my approach in bringing epigenetics into discussion with 

feminist literature, and their mutual relevance. Then I will discuss my analytical framework of 

diffraction, my modification and use of it, and the reasons why I chose to utilize it. After 

establishing my use of diffraction, I will proceed to discuss my use of gender/sex as an analytical 

device, explaining my use of it and the basis of my employment of this framework. I will conclude 

this section by indicating how I have decided to delimit the topic, and my limitations in 

approaching this research. In my analyses I will position epigenetics within various feminist and 

scientific bodies of literature, critically discussing the commonalities and contrasts within the 

literature and epigenetic research.  

 

The study of epigenetics is relevant to feminist and gender studies as it provides empirical and 

material evidence of the intricate relationship between subject and environment. There need be no 

debate between nurture and nature. They are in fact inextricably linked, as the growing research in 

epigenetics reveals. This fluid interface between body and environment that is so key to the field of 

epigenetics, speaks to the point that has been made by numerous participants in the feminist and 

gender science discourse. The feminist science scholar, Donna Haraway, makes this point when 

she states, “Organisms emerge from a discursive process. Biology is a discourse (…)” (Haraway 

1992: 298). She understands and speaks to the point that living things are constantly transforming 

products of a “discourse” between what we consider nature, and all else that we experience and 

that surrounds us. Biology, both as discourse and living matter, is not separate from the world in 
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which we live, but dynamically engaged with it. The engagement of biology with experience and 

environment is the very subject addressed by studying the epigenome.  

 

In this thesis I analyze the importance and relevance of feminist and gender studies to the field of 

epigenetics, and vice versa. Using a gender perspective I will consider some of the concerns 

epigenetics raises such as biomedical manipulation of gender/sex, and potential social and cultural 

censoring and restrictions of female bodies under the guise of reproductive well being. As I 

diffractively analyze epigenetics through different bodies of literature I will examine patterns, 

commonalities and differences in order to produce new knowledge regarding its relevance and 

significance in feminist studies.  

 

A Modified Diffractive Analysis 

As I map out the juxtaposition and relevance of epigenetics within feminist and scientific bodies of 

literature, I will analyze what their coming together tells us about ourselves. I have chosen to 

highlight and describe epigenetics as related to gender theory, sexual difference theory, gender 

medicine, feminist science and within the popular imaginary. Using a modified version of the 

analytical approach developed by Haraway (1997) and Barad (2008), I will diffractively analyze 

the points of contact between epigenetics and feminist literature. A diffractive analysis of the 

juxtaposition of epigenetics within these fields will enable the production and emergence of new 

patterns of knowledge regarding the relevance of epigenetics to feminist studies. It is through this 

process that I will ask what epigenetics can tell us about ourselves.  

 

New patterns will emerge in epigenetics and within the feminist and scientific bodies of literature 

by reading them through a diffractive analysis. My aim is to allow a pattern of continuity and 

relevance to emerge by positing the field of epigenetics within the bodies of literature. This pattern 

of diffraction is also the analytical tool of choice through which to effect change in the world 

(Lykke 2012: 154). One of my aims is to motivate feminist and gender theorists to include the 

study of epigenetics as a tool of critical and pertinent engagement with scientific research. I will do 

this by reading epigenetics through the feminist and gender studies lens. 
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My approach to using diffraction is based on Karen Barad’s discussion of diffraction as both the 

subject of research and a tool of research (Barad 2007: 73). As a physicist, Barad’s explanation of 

diffraction as a metaphor to explain the methodological approach of reading insights through each 

other is multidimensional (2007: 72). She explains the purpose in using a concept from her field of 

scientific practice and applying it to interpreting and analyzing feminist theory. Her understanding 

of its use in science enables her to identify diffraction occurring materially, and then expand the 

idea to include the diffraction of thought occurring simultaneously. As a physicist her 

understanding of matter and particles produces a transformed approach from that of novices in the 

field of physics. For Barad diffraction is more than a metaphor; it is an embodied and visible 

occurrence surrounding us, and throughout the world (ibid).  When she discusses waves of air, 

water and light entangling and interacting, she is able to connect the physical phenomenon with the 

metaphorical.  

 

When I state that I am analyzing epigenetics by diffracting it through bodies of literature, the 

material image of separate ripples of waves in water intersecting, entangling and unifying to form 

new waves comes to mind. This embodying of the methodology with visual and material images 

clarifies the idea of diffractive analysis as a tool, and in the manner in which I am modifying it for 

my use in this thesis. It emphasizes the metamorphic process that occurs as ideas come together, 

with multiple points of entry and exit. Within the relationship between the waves, where they 

connect and where the new patterns formed can be observed and examined, is where I hope to 

generate ideas. 

 

Donna Haraway points out that diffraction doesn’t segregate differences into separate entities, but 

rather highlights the manner in which differences relate to each other (Haraway 1992: 299). 

Diffraction does not simply reproduce the same elsewhere. It allows us to see the points of contact 

among differences, regardless of origin. She tells us, “A diffraction pattern does not map where 

difference appear, but rather maps where the effects of differences appear” (1992: 300). In seeing 

where differences connect and a new wave is produced, we can understand that the effect of 

different ideas flowing into each other is the production of new thought. As ideas clash, the 

resulting disturbances and the new patterns that emerge become apparent.  
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Fig. # 1 Constructive Interference (2005) 

This image of diffraction corresponds with the processes and outcomes of the methodology as I am 

applying it. 

 

The Gender/Sex Distinction as an Analytical Device: An Engine of Discovery 

Åsberg proposed that the sex/gender divide and its debate has been so productive for feminist 

knowledge production that it can be regarded as a foundational analytical device and engine of 

discovery for feminist and gender research (Åsberg 1998). Examining epigenetics through the 

analytical frame of gender enables a different perspective. It produces new understanding of how 

research is being interpreted and expressed in the public sphere, and critically analyzes the 

questions being asked (Richardson et al. 2014). It also generates new questions about the role of 

epigenetics in biomedical research. In this thesis the terms gender and sex will be used jointly, as 

gender/sex. To say gender is socially determined and sex biologically determined creates a 

deceptive distinct separation of the two terms. This is expressed in areas of scientific research as 

well as within feminist studies. As explained by Melissa Hines, the director of the Hormones and 
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Behaviour Research lab at University of Cambridge, making a distinction between what has been 

determined through sociological or biological means isn’t possible (Hines 2004: 4). This is not 

only due to the limited knowledge we have about gender, but also to the intricate relationship 

between the social and biological in establishing our understanding and embodiment of gender.   

 

Feminist voices have been a driving force in the discussion defining gender/sex . Although there is 

a history in feminist studies of separating the terms to use sex to describe the biological realm and 

gender to describe the social and cultural realm, this is transforming. Lykke describes gender/sex 

as a “mixed phenomena” (Lykke 2012: 29). She explains that gender/sex cannot be simplified to 

exclude one aspect or the other and that to describe each requires overlapping into the realm of the 

other (ibid). This tension between the concepts of sex and gender has in many ways been 

productive for feminist theory (Åsberg 1998). Sex has been used deterministically, to separate 

sexual identity into a clear-cut binary of female and male. Social constructionist feminists arguing 

against biological determinism to advance recognition of the sociocultural dimensions of sexual 

identity have used the term gender. Both terms are now engaged in discourse with what research 

fields in biomedical, life and natural sciences know and are learning about the inner workings of 

the body. The gender/sex question is very relevant to epigenetic research, as the field opens up 

new possibilities into both how socio-cultural gender/sex and the body act on each other, shaping 

and transforming one another. Epigenetic research may very well bring the dynamics of gender/sex 

tensions into a new perspective. 

 

Gender/sex is a spectrum, a range of possibility, genetically, socially, sexually and physically 

embodied in a wide-ranging variety. Although typically split into two binary groups, male and 

female, an often ignored overlap exists between the two binaries. Furthermore, within the limits of 

male and female there is a complex range of diversity and expression of gender/sex. There is 

already a thorough and engaging discourse between the concepts of socio-cultural gender/sex and 

the biological. However, even within this long-standing debate there are still misunderstandings on 

all sides, especially as relates to genetic and hormonal gender/sex. An example of the limited 

societal understanding of what constitutes gender/sex and the biological diversity of gender/sex is 

the current debate regarding naturally produced testosterone, genetics, and sexual identification of 

intersex athletes, in elite sports.  
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Although there are numerous cases of controversial gender/sex testing of athletes in elite sports, 

the case of Spanish hurdler Maria José Martinez Patiño was one that captured public interest and 

garnered international attention. In 1985 she was competing in the World University Games and 

was completely unaware that she had been born with CAIS, complete androgen insensitivity 

syndrome, (Martínez-Patiño 2005). A routine test performed on all female athletes to prove their 

femaleness was performed and revealed that genetically she was XY. Maria was told she was 

genetically male, and was told to fake an injury as she wasn’t allowed to compete. When she 

returned to Spain, Maria refused to continue to pretend she was injured and quietly disappear from 

elite sports. She was then stripped of all her awards and titles (ibid). Maria notes that she has only 

ever known herself to be female, that she has “breasts and a vagina” (ibid). She fought back, 

received support from a geneticist and others, finally winning the right to compete again after three 

years of a public battle and debate (ibid) regarding the advantage of testosterone being irrelevant in 

CAIS individuals who are completely insensitive to it.  More recently Caster Semenya of South 

Africa faced public scrutiny, and was barred from competition while undergoing an invasive 

investigation into her gender/sex (Curly 2012). In order to continue competing she, along with 

other female athletes, had to meet the testosterone limits established by the International Olympic 

Committee’s Medical Commission (Bardin 2012; Curly 2012). Female athletes not meeting the 

testosterone standard must be treated via surgery, hormones, or both (ibid).  

 

This lack of understanding regarding hormonal and genetic variations of gender/sex leads to 

exclusionary practices. The need to genetically and/or hormonally prove or meet a standard of 

femaleness in sports, presents women with naturally occurring higher levels of testosterone or non-

XX genetic identities, with limited and invasive options. Resolving such questions in an 

inclusionary and respectful manner is of great political urgency. How international sports 

organizations address the gender/sex question among athletes could impact and influence debates 

outside of sports as well. Current research in non-human animals indicates that epigenetics could 

potentially be a further element in this discussion. Studies in mice suggest that stress in early 

pregnancy produced male offspring with differences in the micro-RNAs of their brains. These 

mice were “dysmasculinized in morphology, physiology (reaction to stress) and behavior” (Jensen 

2013: 451). If epigenetic modifications can impact sexual dimorphisms in mice, considering it in 
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humans could be explored. Epigenetic mechanisms are now being researched to learn more about 

the wide variety and environmental reactiveness of hormones, as well as the impact of hormones 

on epigenetic processes (Zhang and Ho 2010). With their ability to interact with gene expression, 

hormones, and morphology, epigenetic mechanisms could transform society’s idea of distinct 

female/male phenotypes, even in those genetically XX or XY.  

 

Considering gender/sex in a new light as fluid, responsive to circumstances and varying, could 

debunk some of the commonly held assumptions about what constitutes being male or being 

female. In the same way that ‘testosterone’ and ‘estrogen’ have been hijacked to hormonally define 

masculinity and femininity (Hird 2004b: 39), sets of stereotypical characteristics have been used to 

perpetuate the idea of what is female and what is male. The fact that both hormones are present in 

most individuals is often forgotten. Also overlooked is that a range of so-called typical male and 

female characteristics is present in most individuals, and that there is an unknown overlap between 

hormones, phenotype traits, socialization and behaviors. An example of this is our growing 

understanding of how a sense of what is male and what is female begins to express itself in 

childhood. In her book, Brain Gender, Hines reports that there is a correlation between hormones 

and toy choice in children and non-human animals She goes on to point out that although results 

are similar in studies with non-human animals, hormones alone are unlikely to be able to fully 

explain sex differences in toy preference and that socialization likely exacerbates toy preference in 

humans (Hines 2004: 109-112). An example of the possible exacerbation of toy preference through 

socialization is parental influence. Hines reports that while conducting research on young children 

and toy selection, girls did not receive negative feedback for selecting “boys” toys, but boys 

received negative feedback for choosing to play with “girls” toys. This negative feedback was 

given to boys by both parents, although more so by fathers (Hines 2004: 113). Perhaps it is by 

intervening in the natural curiosity of children that males learn to repress those desires assigned 

feminine status, and thus perceive them to be less deserving of their attention or wrong and 

deviant, or perhaps this influence merely intensifies or solidifies their response to a pre-existing 

desire.  

 

Mainstream societal understandings of genetics and epigenetics have misguidedly reinforced the 

idea that individuals are either clearly genetically male or clearly genetically female. Although 
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common societal impressions of gender would indicate a clear delineation between male and 

female, as represented by the chromosome pairing of XX and XY, scientific research challenges 

this assumption. Melissa Hines clarifies that understanding how sexual differentiation develops, 

and the effect of variations within this developmental process, impacts the idea of what is male and 

what is female (Hines 2004: 32). She goes on to discuss the many variants, both genetically and 

hormonally, of gender. The male female binary is disproved, revealing a spectrum of gender that 

fits into neither category between the two extremes. As Anne Fausto-Sterling reminds us, it is the 

system of governance and organization in which we live that ignores our bodies and maintains the 

“two sexes” binary. Our bodies exist on a “continuum” with male and female on the “extreme 

ends” and a vast array of variety in between (Fausto-Sterling 2000: 31).  

 

	  
Epigenetics 

In this section I will discuss the term epigenetics from what we learn through science 

communicated via popular science means, as well as academic science texts. I will begin by 

presenting a definition of how epigenetics is currently understood, with the underlying caveat that 

this is a dynamic field in flux, and that this is merely the current understanding of it.  After sharing 

the mechanism of how epigenetic processes function, I will continue by summarizing the current 

use and application of epigenetics in research. 

 

Definition 

Epigenetics is a broad term that can be used to describe changes, alterations and modifications in 

gene activity that are not linked to any changes in the DNA sequence. It is the term currently used 

to describe “all the mechanisms affecting how DNA is expressed and translated” (Jensen 2013: 

448). Epi, meaning over, outside of, around, indicates that the modifications are occurring outside 

of the DNA sequence and can include both obstructing processes, such as DNA methylation, and 

flow modulating processes, such as histone functions. Epigenetic changes affect the workings of 

cells without modifying their DNA. These changes can be heritable or not, affecting several 

generations of individuals within a group, or simply impact the transfer of genetic information in 

the reproductions of cells for an individual (Carey 2013: 3-9). Richardson summed up the current 

definition of epigenetics when she stated, “Epigenetics is the study of molecular mechanisms that 
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bring about a heritable or persistent change in gene function without changing gene sequence”, 

noting both is mechanistic basis and its ability to impact the determining functions of genes 

(Richardson et al. 2014). This is the current understanding of epigenetics. In many ways 

epigenetics is still being defined and understood, and our knowledge of how epigenetic processes 

function is only now starting to grow. There is so much that remains unknown, and yet to be 

explored and understood within the fields of study researching epigenetics. 

 

Every cell in your body contains the exact same DNA, an exact copy of the DNA that is also 

contained in every other cell. Yet, your muscle cells, your skin cells, your blood cells and every 

other part, are all different despite having the same DNA. This is due to the function of epigenetic 

processes (Carey 2013: 40-41). This cell differentiation function of the epigenome is essential in 

directing cells as they reproduce. This essential function also makes it clear that if there are 

changes in the epigenome they may then affect cellular function. Epigenetic processes usually 

occur in one of two ways; through DNA methylation or histone modification. In DNA 

methylation, a methyl group attaches to DNA, like a tag “stuck onto” the DNA, but without 

changing the DNA (Carey 2013: 57). This tag is called an epigenetic marker and will impact how 

the genes it is attached to will express themselves, and will “ultimately” affect “cellular, tissue and 

whole-body function” (ibid). Usually methylation turns particular genes off, preventing them from 

being expressed. Once DNA has been methylated it usually remains so, although it is possible to 

remove methylation (Carey 2013: 72). The other type of epigenetic process, histone code 

modification, is far more flexible and responsive to a wide variety of external, such as 

environment, and internal, such as hormones, stimuli (2013: 72-73). Histones are proteins that 

work as a type of spool, with loose hanging tails, around which DNA wraps itself. Histones can 

wrap portions DNA more tightly, turning down the expression of the particular genes in that area, 

or wrap the DNA more loosely, increasing the expression of those particular genes (ibid). As such, 

histones are better understood as controlling the flow or level of gene expression. Furthermore, 

their multiple loose hanging tails can be modified through methylation. Because of their flexibility, 

changes in the histone code enable the genes of organisms to “interact” with their environment 

(ibid).  
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Figure #2 Schematic representation of 3 fundamental mechanism of epigenetic gene regulation 

(2010)  

 

Application 

Biomedical related research is currently generating and utilizing developments in epigenetics to 

advance understanding in numerous areas of study. Some prominent areas of medical research that 

feature epigenetics include cancer causes and treatments, diabetes, aging, obesity, neuropsychiatric 

disease, stress and anxiety, and congenital genetic disease. The role of epigenetic processes in sex 

differentiation also speaks to our understanding of gender/sex. It is currently being used as a tool to 

explore how bodies differentiate, the morphology of gender/sex, and variation in chromosomes 

and phenotype.  

 

Examined through a feminist perspective, epigenetics serves to support several key points and 

areas of discourse. I argue that epigenetics research serves to diminish arguments of biological 

determinism. We now know there is no single “master gene” in gender/sex determination 

(Richardson 2013: 136, 147). Research on sex determining mechanisms had focused on X and Y 
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chromosomes and neglected the other twenty-two pairs of chromosomes (Hird 2004b: 47), because 

of erroneous assumptions that the X and Y were solely responsible for sex determination5. In fact 

sex determining mechanisms have already been characterized on other chromosomes, and research 

on sex determination mechanisms, although not yet fully understood, “seem to be pointing toward 

a sex determination model of a ‘cascade’- or several cascades- of genes working in complex 

regulatory relation to one another” (Richardson 2013: 136).  The function of gene expression in 

sex determination, and the relationship between epigenetic mechanisms and gene expression could 

then lead us to consider the role of epigenetics in sex determination (Piferrer 2013).   

 

That the paternal imprint outside of the Y chromosome is worthy of study is becoming more 

widely recognized. One example of the way in which epigenetic research has given insight to a 

broader understanding of paternal imprint is in the study of Prader-Willi syndrome and 

Angelman’s syndrome. Both of these present with an identical deletion in chromosome 15 (Rando 

2012). This puzzled researchers until they noticed a pattern indicating that if the markers for this 

deletion were derived paternally the child had Angelman’s syndrome, and if they were derived 

maternally the child had Prader-Willi syndrome (Cassidy, Dykens, and Williams 2000). 

Considering the disparity in phenotype and presentation of each of these syndromes, the source 

from which an epigenetic imprint derives, whether maternal or paternal, is shown to be relevant to 

how it impacts a gene. Applied in this way, epigenetics supports the need to consider both 

maternal and paternal imprint on offspring.  

 

This growing knowledge enables us to examine our role as a society in establishing rigid 

gender/sex norms and standards that do not reflect our biology. As we understand that we are 

products of our own creation across generations, we can turn our focus on our actions and 

interactions, examining the ways in which we are programming future generations and ourselves. 

It also empowers us to realize the import of sociological study as a tool in understanding our 

biology. Biological determinism can hold no ground considering the impact of environment, 

experience and circumstances on the coding of each cell within the body. By the same token, 

                                                
5 Hird notes the neglect of the other 22 pairs and the focus on the X and Y chromosomes, and notes it is because of 
their sex-determining mechanisms, however she does not point out that this has already been refuted.  
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social construction alone cannot explain the many differences lived along the gender spectrum. 

Epigenetics confirms that separating the two, nature and nurture, ignores their codependency.  

 

Diffractive Analysis of the Juxtaposition and Relevance of Epigenetics  

 
Gender as Social Construction Theory  

When diffracted through Gender as a Social Construction Theory, epigenetics seems to pulse very 

much in alignment with de/constructionism. I argue that epigenetics could almost be perceived as a 

possible physical evidentiary means of demonstrating the construction of gender/sex. Gender as 

social construction theories encompass a range of diverse ideas. There is Lacanian feminist gender 

theory with its understanding of how gender/sex is constructed through language and imagery 

(Lykke 2012: 98), and feminist Marxism with its focus on the historical and societal means of 

gender/sex construction (2012: 93), but they all discuss how the idea of gender/sex is built rather 

than born.  

 

The French existentialist Simone de Beauvoir’s paradigm shifting statement, “One is not born but 

becomes a woman” (de Beauvoir 1989/1953: 267), is an “important reference” in gender theory 

(Lykke 2012: 88, 93). This articulates the notion that “we become women and men through 

socialization” rather than biological or natural means (2012: 93). This idea of gender/sex as being 

constructed rather than inherent through biology or nature establishes a firm argument against 

“biological determinism” (ibid) and is the shared foundation among social constructionist theories. 

In analyzing the placement of epigenetics within the theories of constructionism, the idea that the 

external, or that which is not the organism, constructs organisms, becomes aligned with ongoing 

research into how environments and experiences can cause epigenetic changes that then affect 

cellular function and structure. Albeit from differing perspectives, both gender theory and 

epigenetics speak to the construction of who we are, the manner in which we are constructed, and 

how we understand our place in time and space.  

 

Diffractively analyzing epigenetics through gender theory also produces a wave of apprehension 

amongst its ripples. As Birke discusses the history of feminism’s relationship with the biological 

body, and its ignoring the biological body, she acknowledges that a key reason for this separation 
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has been the looming shadow of biological determinism (Birke 1999: 28-30) and the use of 

biology to assert gender/sex through perceived differences in genes, phenotype, and hormones 

(1999: 35-44). This concern about biological determinism is one that rightfully remains as we 

consider biology today. In her book, Sexing the Body, Anne Fausto-Sterling gives a detailed 

account of the history of gender/sex imposed on the body in biomedical and psychological 

research (Fausto-Sterling 2000). Her account of the medical profession’s participation in the 

genital mutilation of countless children around the world in an effort to conform bodies to ideas of 

anatomical parameters of gender sex  is an excellent example of the need for vigilance (Fausto-

Sterling 2000: 58-63). It also makes clear the need for critical inquiry from the arenas of feminist 

and gender studies, and a thorough understanding of how the socio-cultural is embodied. 

 

This is not to say that the body, or the material, is insignificant. Feminist philosopher researcher 

Judith Butler points out the danger of creating a cultural determinism by assuming the body is a 

blank slate on which culture can inscribe itself (Butler 1999: 11).  It is within this tension between 

the biologically sexed body and the socio-culturally constructed gender, that new knowledge is 

produced. Instead then of replacing biological determinism with cultural determinism, gender/sex 

becomes a verb, a process that is always ongoing. As Lykke and Bryld discuss in their feminist 

Marxist theoretical framework, difference as learned through observation by the subject of “gender 

character masks”, that is the gender roles assumed by member of society, is a “process of 

socialization” (Lykke 2012: 96). Socialization as a process is ever changing and ongoing, and as 

such it cannot be essentialist nor deterministic.  

 

Focusing on the socialization of gender, Butler notes that becoming a man or woman is a process 

that is never ending, complete or fixed, but rather forever being shaped and always “open to 

intervention” (Butler 1999: 45). In the same line of thought, if in my analysis I consider DNA as 

an inherent part of the nature of an organism, then epigenetic processes are the interventions that 

shape and reshape the DNA’s expression, as the organism forever remains in a state of becoming. 

As a process of becoming that is always “open to intervention” (ibid) the epigenome may be 

similarly impossible to wholly know, or describe as finally complete. The epigenome, as our social 

inscriber, remains always becoming our self, but is never a finished product. We are never a 
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complete or finished man or woman, but remain a possibility always in the process of becoming 

that potential man or woman.  

 

When contemplating the idea of knowing the “possibilities” of genes, and their possible 

expressions as modified by epigenetics, the molecular geneticist Richard Jorgensen proposes, “We 

can never know what we do not know about it, i.e., its complete “field of possibilities” will be not 

be determinable simply because it will be impossible to anticipate for every gene every 

circumstance that an organism may encounter” (Jorgensen 2011: 3). In analyzing this concept of 

“possibilities” I then consider that as embodiments of socialization, epigenetic markers, like 

socializations, offer up an infinite number of possibilities. This is a key concept, as the lack of 

predictability and the countless possible outcomes support the rejection of biological determinism. 

In his discussion on the “uncertainty” in biology, Jergensen states, “from an evolutionary genetic 

perspective, biology is no more deterministic than is physics” (ibid). He points out that we are 

limited to being able to predict the likelihoods and probabilities, but cannot know all the possible 

outcomes (ibid). An evaluation of what epigenetic research is demonstrating indicates that the 

possible outcomes are as vast in number as organisms on our planet. Even in scrutinizing this idea 

as represented in humans we see that no two individuals could have the same epigenome, because 

while subjects may share a common past, no two individuals live the same life, transforming their 

epigenome.  

 

The physicality or mechanistic aspects of biology need not be considered determinative. Evidence 

pointing to physical explanations for phenomena is certainly not always tied to destiny. 

Explanations and causation for the mechanics of function are often rejected as biological 

determinism (Carey 2013: 235). This is because many perceive such mechanistic explanations to 

imply that we are coded with a predetermined destiny. However, as Nessa Carey states, “A 

phenomenon can have a mechanistic basis without being deterministic.” (ibid). It is perhaps 

because of this perception regarding the “mechanistic” properties of epigenetic processes that 

gender theory and epigenetics research are not yet in conversation with each other. Nonetheless, 

this is a necessary conversation. As Einstein and Shildrick observe, within most scientific fields 

the understanding of “corporeality” is as “constantly changing and ultimately uncontainable. 

Morphology is not an unchanging given, but a process without end” (Einstein & Shildrick 2009: 
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294). The mechanistic explanation for how a process functions does not contradict the interactively 

dynamic, and ever changing permeable structures of bodies, nor does it limit the possibilities that 

the body is capable of becoming.  

 

In Doing Gender, the sociologists Candace West and Don Zimmerman describe gender as 

something that we “do”, via “interaction” with others, rather than part of what we inherently are 

(West and Zimmerman 1987). However, they demark a clear distinction between sex and gender, 

attributing one to biology and one to culture (1987: 127). They state, “Sex is a determination made 

through the application of socially agreed upon biological criteria for classifying persons as 

females or males. The criteria for classification can be genitalia at birth or chromosomal typing…” 

(ibid).  Perhaps key in their statement is the idea of “socially agreed upon… criteria” (ibid). This 

implies that subjects seek to fulfill the checklist of criteria for their gender/sex, based on their 

phenotype, with the body through genitals or chromosomes, driving the fulfillment of their 

classification. West and Zimmerman then further distinguish between sex and “sex category”, that 

is the category one places themselves in via “application of the sex criteria” or by “socially 

required identificatory displays” (ibid). For West and Zimmerman, doing gender is performing 

gender roles, living up to societal gender norms, and adopting and displaying the “gender character 

masks” described by Lykke and Bryld (Lykke 2012: 96). Encountering gender/sex as a socially 

driven and active “doing” reinforces the epigenetic perspective of entangled nature and nurture, 

but ignores the body’s broad “field of possibilities” (Jorgensen 2011: 3) chromosomally, 

epigenetically and morphologically. 

 

Butler describes this persistent action and reaction that is becoming gender/sex as “performativity” 

(Butler 1999). She tells us that “gender proves to be performative- that is, constituting the identity 

it is purported to be” (Butler 1999: 34).  That is, gender is performed by a subject to meet the 

criteria of the gender/sex identity the subject intends/believes themself to be. Butler’s 

understanding of gender as “always a doing” (ibid) could be argued from a biological perspective. 

That is, biologically everything about an organism is “always a doing”, in a constant state of 

shaping and reshaping. Cell renewal is an essential basic biological function throughout life (He, 

Nakada, and Morrison 2009). Our skin, blood, bones, and hair, are all in a constant state of renewal 

and reshaping, always “doing”, and never done becoming, even after our death when they become 



 
38 

something other than that which they were. Analyzing performativity from this perspective, it is 

not only our gender/sex that is “always a doing”, but each and every part of us.  

 

This biological understanding of “doing” is also aligned with current transformations in the 

understanding of gender/sex identity in biomedical fields. The variations in chromosome sex type, 

hormones and phenotype, along with more open discourse regarding sex identity, are transforming 

biomedical perceptions, and normalizing “gender-critical approaches” in sex determination 

(Richardson 2013: 144, 148). In the field of neuroscience, researching epigenetic factors as 

generating sex differences in the brain is proving fruitful. The prominent role of external factors in 

shaping and maintaining the brain and sex differences within the brain is being studied to gain a 

better understanding of how the brain is structured and functions (McCarthy et al. 2009). These 

examples of the malleability and adaptability of the material body within the framework of 

biology, and as analyzed through gender theory, establish an understanding of gender/sex as 

interactive with and connected to the environment within which we live, and the experiences that 

we go through. 

 

Sexual Difference Theory 

Gender de/constructionist theories woefully lack inclusion of biological sex within their theoretical 

concepts (Lykke 2012: 107). Their focus on the societal and cultural imprinting of gender on the 

body reduces female morphology to insignificance within the phallocentric hegemony, where only 

the penile is worthy of discourse (Irigaray 1985: 28-30). In ignoring the role of morphology on 

gender, gender de/constructionists reproduce this phallocentric dismissal of the feminine by 

rendering female bodies inconsequential. This void in much poststructuralist theorizing is 

addressed within the framework of sexual difference theory. Feminist philosopher Luce Irigaray 

and other notable sexual difference theorists take as their launching point the basic understanding 

that ‘sexual difference is irreducible but non-deterministic’ (Lykke 2012: 110).  When epigenetic 

research is diffracted through sexual difference conceptualized as “irreducible” and “non-

deterministic” it creates an expanding wave of new understanding, transforming the interpretation 

of epigenetic research.  
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An analysis of epigenetics through sexual difference uncovers potential misuses that could be used 

for biological determinism. The persistent focus on the maternal imprint, and of the female body as 

a womb, in popular understandings of epigenetic factors shaping fetal development, may lead to 

deterministic interpretations in the application and translation of findings. By this I mean to say 

that while epigenetic research may not in itself purport biological determinism, the public 

understanding of it may echo biologically deterministic roles. As such, the context of the 

hierarchal implications of difference, into which differences in epigenetic imprinting is thrust, 

must be analyzed. Contemplating this public interpretation of epigenetic factors through sexual 

difference theory enables critical inquiry of how epigenetic research is being translated in society.  

 

Feminist philosopher Rosi Braidotti discusses the historical inferences associated with the concept 

of “difference”. She notes that it has been based on a comparative binary, where “different from” 

means “less than”, and that equates difference with “inferiority” (Braidotti 1994: 147). Braidotti 

also notes that there are varying “phases” of difference; those between “men and women”, those 

“among women”, and those “within each woman” (1994: 158). So in engaging with the popular 

understanding of epigenetics in terms of sexual difference, the concept of “difference”, its implied 

grading of value, and its “phase” must be considered. When epigenetic research is translated into 

disproportionate focus on the maternal imprint, or purported to be able to explain differences in 

organisms, the “difference” itself, the value being attributed to or detracted from the subject, and 

the comparative variable it is being contrasted to, comes into question.  

 

The disproportionate portrayal of epigenetic influences as being within the domain of conception 

and pregnancy, situate epigenetic processes within the female body as a maternal body. The female 

body is thus rendered “different from”, and as other than, an imagined norm and at multiple 

“phases” (Braidotti 1994: 147, 158). This implication of difference specifies bodies of 

reproductive age and ability, implying a difference from non-reproductive bodies. In discussing 

their wombs as potential areas of epigenetic interest, a body part is not just fetishized and removed 

from its context and taken as a synecdoche to represent women’s role, but assumed desire to 

reproduce is also projected onto female bodies. When the focus turns to the maternal, or female, as 

potential filter of that which could trigger epigenetic changes, it implicitly states that the mother’s 

body, autonomy and well-being are “different from” that of the fetus; that the mother’s 
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responsibility, both in care and in what she passes on to her progeny, is “different from” that of the 

father; that the mother’s role in reproduction is “different from” the father’s role. Non-

heteronormative ideas of parentage and reproduction are also implicitly made other, or different. 

 

Epigenetics as Assemblage: Contemporary Sexual Difference Feminism 

There is a relationship, and I argue that it is a mutually supportive one, between the concept of 

bodies as assemblages in contemporary sexual difference feminism, and the role of epigenetics in 

shaping bodies without ceasing. The study of epigenetics reinforces the importance of 

understanding the collaborative relationship between what is encoded within the body genetically, 

and how that interacts with and relates to environment and experience. It imparts to us the 

knowledge that we do not yet know, and may not ever fully know, how we are transforming as we 

interact with time and space, experience and environment, and other organisms and materials.  

 

Genitals and chromosomes cannot be relied on to indicate gender. Hines asserts that there is no 

single trait, including genes and genitalia, that can adequately define gender (Hines 2004: 34). Our 

gendering cannot be reduced to chromosomes or genitalia, we are far more complex and layered in 

our gender identity. Hines bases her explanation of gender on years of social, psychological, 

clinical and laboratory research. She states, “… individual men and women are each complicated 

mosaics of different sex-related traits…” (2004: 35) She uses the evidence garnered in her 

scientific endeavors to assert that individuals are highly complex montages combining both male 

and female characteristics, and as such there is no all male or all female individual. We are each 

the unique and dynamic product of combined and combining attributes and experiences coming 

together to become our self.  

 

I would argue that Hines’ explanation of gender is very much related to Deleuzian concepts of 

structure and assemblages. Her work provides a more grounded and evidence based expression of 

Deleuze’s assemblage. Deleuze explains that the word “structure” expresses the sum of 

relationships between the facets within and building the “structure”, but that it is a mistake to 

believe the term “structure” defines all within it (Deleuze & Guattari 2004: 41) In the same way 

there are sex-related traits that are within all individuals, and the sum of these traits and their 

relationship to each other create the illusion of a gendered body. The gendered body is usually, but 
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not always, definable as either male or female. Nonetheless, Hines assures us, it would be an error 

to assume that our appearance as male or female defines the traits within us. She states, 

“…although most of us appear to be either clearly male or clearly female, we are each complex 

mosaics of male and female characteristics.” (Hines 2004: 19). The “structure”, or gendered body, 

does not define each part within it. Rather, we are the summative embodiment of multiple parts. 

We are bodily assemblages.  

 

Diffractively analyzing bodies as assemblages through the lens of Hines’ scientific research on the 

genetics and neuroscience of gender reveals they are linked in their understanding of gender 

structure within society. One may call it assemblage and the other mosaic, but there is a connection 

in the understanding of gender that they generate. They both speak to a process of becoming a 

gendered body. This “becoming” entails the entanglement of body and all that is expected of the 

body, and all the body encounters (Deleuze and Guattari 1987). This is an important point when 

considering concerns that may be raised regarding genetic determinism. Epigenetic processes 

respond to input received from environment and experience. These processes in turn directly 

impact how DNA is read, and how it is able to express its code. Understanding the various 

epigenetic processes and roles in cellular determination provides a physical basis for understanding 

how pieces and parts of the body puzzle are differentiated, and how they come together to become 

new and ever transforming parts and pieces of the seemingly whole, or singular, body (Carey 

2013: 75-96). 

 

Epigenetic research indicates that individuals can share the exact same DNA and be differentiated 

via epigenetic processes. The epigenome differentiates what we once understood as identical. This 

potentially alters our idea of sameness, very much in the same way as proposed by Deleuze who 

wrote, “No two things are the same, and the very basis of the categories we use to define things is 

based on difference. Difference becomes the object of analysis as well as the tool used to 

differentiate nature, individuals and objects” (Deleuze 2004: 32). Carey explains this through the 

research conducted and being conducted on identical twins. Individuals that start out with identical 

DNA can diverge over time. While the DNA itself doesn’t change, there are epigenetic changes 

that occur over time (Carey 2013: 80). Changes in the epigenome impact how genes are expressed 

and embodied (ibid). Individuals that are genetically identical can then go on to experience 
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different outcomes in their cells, bodies, and brains. Another example is the Y chromosome which 

was thought to be passed on paternally as “more or less” the same with occasional mutations 

(Ritter 2005), but which is now being studied for epigenetic markers that may create differences in 

the information being passed on via Y chromosomes (Singh et al. 2011). The significance of such 

studies is in the information they yield regarding the power of the symbiotic relationship between 

biology and all that we experience and which surrounds us. There is ultimately no clear boundary 

between our bodies, the space in which we exist, other bodies, and other structures. Epigenetic 

research is one method of exploring and understanding this codependency.  

 

Gender Medicine 

Current trends in biomedical investigation include a broad inclusion of epigenetic factors. At this 

time they are a part of the equation in research on cancers, chronic diseases, obesity, depression 

and more. Medical research centers such as the Center for Epigenetics at the John Hopkins 

Institute for Basic Biomedical Sciences, the National Cancer Institute of the United States, the 

Vienna Biocenter and the Babraham Institute in the United Kingdom, as well as numerous 

universities around the globe, are pioneering the study of epigenetics across biomedical areas of 

research (Epigenetics Research 2009). In this space I will address the areas of biomedical research 

relevant to gender medicine, and specifically to gender medicine’s applicability to the topic of this 

thesis.   

 

Gender medicine studies the impact of gender/sex on health and disease, the differences in how 

disease presents itself and how it should be treated, as well as preventative health in gendered 

populations (Baggio .. 2013). To a large degree, gender medicine shares with sexual difference 

theorists the interest in acknowledging that there are (at least) two sexes, and not just one 

normative male body that can stand in for all other bodies. Diffractively examining epigenetics in 

gender medicine produces so many waves that I must emphasize my doing so here is just a 

fragment of the vast pond of ripples colliding. The feminist voice is relevant in examining and 

inquiring into all areas of medicine, as medicine is created by and applied to humans and non-

humans from every part of the gender spectrum. Here I am limiting my analysis to biomedical 

research in fields related to parental imprint on offspring, especially as related to stress factors and 

their transgenerational epigenetic consequences. However, the socio-cultural aspects of 
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biomedicine will not be ignored. In Gender Trouble, Butler questions the premise that biological 

sex can be discussed without culturally determinist gender assumptions sneaking in (Butler 1999: 

8-10). The area of epigenetic parental imprint research and its public portrayal is fraught with such 

assumptions. 

 

As the biomedical lens focuses in on epigenetic impacts of fetal, infant and child environment, 

concerns over female bodily autonomy are raised.  As the growing trend of including epigenetic 

factors in biomedical research evolves, the “Developmental Origins of Health and Disease” 

(Wadhwa et al. 2009), DOHaD, has grown into a medical journal, medical society and an 

international area of prominent biomedical research. DOHad’s focus is on the long-term impact of 

fetal, infant and early childhood factors such as environment, nutrition, and stress exposure 

(DOHaD 2014). Within biomedical fields of research evidence is currently understood to suggest 

that epigenetic changes affecting biochemical processes, such as DNA methylation or histone 

functions such as acetylation, can begin triggering changes in individuals in utero (Carey 2013: 

81). Fetal environment, with a focus on maternal stress, maternal tobacco and alcohol 

consumption, and maternal obesity are of particular interest within ongoing research into the early 

origins of health and disease (DOHaD 2014). “Developmental origins of health and disease” 

seamlessly becomes “maternal behavioral impact on fetal health”. This focus on the “maternal-

fetal interface” is then widely translated into a public health context, and carried over into the 

sphere of popular science and societal perceptions of health and well-being in pregnancy 

(Richardson et al. 2014).  The contents of a woman’s womb become the goal and beneficiary of 

her health and well being.  

 

There is certainly epidemiological and medical backing in concern over the fetal environment and 

infancy as times of epigenetic imprinting. As Hird points out, “pregnancy, birth and breastfeeding 

are particularly potent processes of the creation of selves”(Hird 2007: 14). In her paper on what 

she dubs The Corporeal Generosity of Maternity, Hird analyzes the “pregnant body” as “an open 

process of bacterial, viral and micro-organism transfers” (2007: 12). She also goes on to note the 

continued transfer of nutrients, antibodies and more that continue to pass on through breastfeeding 

post-birth, including immunoglobulin designed within the mother in response to infant infections 

that have passed on to the mother via the nipple opening, and then passed on to the infant in the 
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milk (2007: 12-13). A mother’s role in fetal environment, and her maternal imprint on the infant’s 

epigenome should certainly not be downplayed nor diminished. However, attention must not be 

placed exclusively on the maternal imprint or used to undermine a woman’s bodily autonomy.  

 

Diffracting epigenetics through gender medicine and utilizing gender/sex as an analytical device to 

explore the public understanding of epigenetic imprinting during pregnancy, places the topic of 

epigenetics within the womb. That the maternal womb has become the focus in discussions of 

parental imprint speaks to the so-called sex and gender distinction. The biological as a separate 

part of the subject, or as separate from the subject, renders the subject a womb with a specified 

biological function, and without autonomy or existence outside of that function. It also enables a 

means of controlling the socio-cultural woman by creating a severing of woman and womb. It 

provides cultural and social structures a means of claiming their intention is simply to do what is 

best for the fetus, and not to restrict or police women. But the womb is not separate from the 

woman, and to exert influence or control on the biological cannot be done without being done to 

the woman in all of her parts and positioning. Rather, the subject is always sex and gender 

intertwined, biological and socio-cultural inseparable, and in constant encounter.  

 

Biological anthropologist Chris Kuzawa notes that this focus on the maternal imprint in popular 

science and fetal health discussions contrasts with current trends in overall biomedical epigenetic 

research (Richardson et al. 2014). He states that in fact although the maternal imprint is widely 

researched, very often the paternal imprint is used in studies. This is due to the logistics and ease 

of eliminating external factors such as fetal environment when trying to determine origin of factors 

being studied (ibid). Another reason is the Y chromosome’s limited recombination during meiosis; 

that is only the tips of the Y chromosome recombine leaving the rest to pass down relatively intact 

(Singh et al. 2011). This enables researchers to more easily distinguish if changes being passed on 

are in fact epigenetic ones. For example, if trying to determine if an epigenetic marker was 

inherited from parental imprint or was acquired directly by the subject then the best imprint to 

study is the paternal. Even if the subject is removed from the mother after birth, knowing if an 

epigenetic change occurred due exclusively to inheritance or was related to the fetal environment 

remains unclear. Sperm, and the Y chromosome, are not the only methods of paternal imprint 

being studied. There could also be non-inherited mechanisms for paternal imprint to be passed on 
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to progeny indirectly. There is evidence that seminal fluid could cause changes by altering female 

behavior or causing a physical reaction such as inflammation in a female (Rando 2012: 5) As best 

demonstrated in research on birds, there is also the possibility of males influencing “maternal 

care”,  and thereby indirectly influencing possible epigenetic changes (ibid). Numerous studies 

speak to the importance and relevance of paternal imprint in epigenetic research (e.g. Molfese 

2011; Ferguson-Smith & Patti 2011; Rando 2012; Pembrey et al. 2006). Nonetheless, despite 

being discussed and studied throughout biomedical fields of research, the paternal imprint has not 

yet captured public interest in the manner that the maternal imprint has.  

 

The cultural subjugation of women, and antique view of women as breeding vessels, seemingly 

prevails within public understanding of epigenetics. In separating sex from gender, the woman is 

lost and the discourse focused on the contents of her womb. There is a longstanding history of the 

diminished personhood of women who are pregnant, their loss of autonomy over their bodies and 

their lives, and the idea of the fetus as autonomous in its own right. Hird notes the irony of the 

historical denial of “citizenship” to “the woman who materially sustains” the fetus because of their 

wombs, while the bestowing upon the fetus the status of an autonomous person (Hird 2007: 15). 

Added now to this is the responsibility of the long-term health of the fetus and its presumed 

progeny. Because the prenatal period is a significant time of epigenetic encoding, the woman’s 

womb is assigned the role of an engraver “imprinting future generations” (Richardson et al. 2014). 

Her well-being is not her own, rather it is tied to the well-being of her unborn fetus and its unborn 

progeny through the development of the fetus, and the gametes of the fetus, within her.  

 

Added to the overwhelming emphasis on the maternal imprint, epigenetic research indicates 

parental imprint as significant in impacting cardiovascular disease, diabetes, obesity and other 

urgent public health concerns. As these are problems of urgent public health concern, parental 

imprint garners funding and public interest (Richardson et al. 2014). Female health interests then 

become almost synonymous with fertility interests, highlighting fertile heterosexual women in 

biomedical discourse, reproducing the invisibilty of post-menopausal women (Greer 1993), as well 

as the neglect of all other non-fertile or non-reproducing women along the gender/sex spectrum. 
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Feminist critical inquiry is urgently needed within this sphere of gender medicine to take part in 

this discourse, as ideas and understandings about gendered bodies in biomedical research and in 

society are being shaped (Richardson et al. 2014). The possibility of “molecular policing” of 

women’s behavior, possible restrictions imposed on pregnant or fertile women, or increased 

pressure and surveillance of women by public health systems raises ethical concerns (ibid). Critical 

feminist inquiry, and discourse and engagement with gender medicine and public health, are 

necessary now as the topic gains popular momentum. As Richardson succinctly states, “Epigenetic 

studies of maternal effects raise vital social, ethical and philosophical questions” (ibid). Despite 

evidence that they are both very relevant to epigenetic inheritance, when it comes to public 

understanding of epigenetics the focus is primarily on maternal imprint and less on paternal 

imprint. This once again brings into question the application of scientific inquiry and resulting 

information. As Haraway points out, we must consider what questions are being asked, by whom 

(Haraway 1988), and for whose benefit or “Cui bono?6” (Star 1995: 89), as science and technology 

scholar Susan Leigh Star once concluded.  

 

Feminist Science Studies 

A challenge in diffracting epigenetics through the feminist science studies lens is that it ripples out 

beyond the sphere of feminist science and collides both with feminist literature and with 

biomedical literature, bounding back into a new unified wave. At the same time it is this seepage 

into the other spheres that enables feminist science’s ability to fully engage in the epigenetics 

discourse. Its transdisciplinary modus operandi is a “strength”, enabling feminist science scholars 

to engage with science in new ways (Richardson 2010: 346). Feminist science studies has been 

engaged in a critique of science for almost forty years (Åsberg et al. 2011: 222). In the past they 

remained on the outside, gazing critically in, without being a part of the scientific studies they 

criticized. Sandra Harding noted this outside-the production position of feminist scholars in 1986 

and proposed that this outsider criticizer of science position, as opposed to “emancipatory 

knowledge-seeking”, may have been due to the focus feminists had on addressing the problems of 

science (Harding 1986: 19). She pointed out that feminist scholars had not yet taken in the “whole 

                                                

6 To whose benefit? 
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picture” of the possibilities offered by the future of science (1986: 20). This positioning has been 

transforming as feminist science studies delve deeper into mainstream science, becoming a part of 

the knowledge-production process. Despite this committed engagement with natural and life 

sciences, feminist science studies have not yet become fully engaged with epigenetics research. 

 

Although critics of feminist and gender studies also criticize feminist science studies, they 

underestimate the diversity and intricacies within the field. Feminist science studies cover a 

breadth of fields and areas of expertise, as well as a variety of approaches and perspectives. It is as 

varied as all areas of scientific study (Wylie et al. 2009: 2-5). It should be noted that as fellow 

agents within nature, non-males have always been a part of the nature that science studies. Women 

in various fields of science throughout history have long been contributing to scientific research. 

Furthermore, feminist scientific perspectives have been a part of feminist and gender studies since 

their inception.  

 

Lynda Birke makes an interesting observation that although feminist theory has begun including 

the body in feminist discourse, it often is limited to the superficial, or visible, body. Stacy Alaimo 

adds that the subject of the body in feminist literature has been focused on how it is the 

“discursively produced” product of culture and experience, separate from biology (Alaimo 2012: 

3). The interior body especially, with its physiology and internal structures, is usually only referred 

to in terms of “ethics and the reproductive technologies” (Birke 1999: 2). Its lack of visibility as an 

internal structure may a reason why feminist scholars have mostly overlooked the field of 

epigenetics. In fact, the venue of feminist engagement with epigenetics that is occurring is related 

to reproduction. This does not mean that it is the only area of epigenetic research that is relevant to 

feminist inquiry, but rather emphasizes the urgent need to engage in this field more broadly and 

deeply.  

 

Pointing out the lack of feminist discourse on the body should not be interpreted to imply that this 

is due to limitations in feminist scholarship. Other reasons may include the system of peer review, 

where established or prominent scientists exert great influence in deciding which research findings 

are published (Ioannidis 2005: 698), and along with both avert and “subtle everyday ways” are 

thus able to “delegitimize” and perpetuate the “continuing marginalization” of  feminist 
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scholarship (Richardson 2010: 350-351). Noting this manner of marginalizing feminist discourse 

stresses the importance of broad critical engagement with epigenetic research at every level. 

Irigaray points to the focus of the masculine in science, using as an example an emphasis on 

‘masculine’ solids as opposed to ‘feminine’ liquids (Irigaray 1985b: 106-114). Irigaray’s point that 

scientific language and focus has not been neutral (e.g. Haraway), is a very valid one. Irigaray 

reminds us that research has focused on what has historically represented humanity, the male 

(ibid). Although this bias in research is being addressed, in no small part due to the efforts of 

feminist inquiry and critical discourse (Richardson 2010, 2013), the tradition of this Eurocentric, 

phallocentric singularity of focus is sometimes difficult to cast off. Irigaray’s work was not 

intended to be a scientific one, the context in which it has been criticized. Rather it is an artistic, 

abstract rendering of science through a feminist gaze. Irigaray’s comments are better understood 

within the context of her professed task of making sexual difference relevant rather than ignored, 

and changing the phallocentric language of ideas and knowledge (Lykke 2012: 110). Within 

scientific academia this platform of disruption is lost, and her commentary taken at face value. 

However, this critique also points to the necessity to not leave science as practice “to the boys” and 

seriously commit to it also within and beyond its discursive regimes. That is, to get in the science 

conversation feminists need to go beyond the superficial treatment of science in either a scolding 

or celebratory mode and fully engage with it (Haraway 2004: 203). 

 

Another reason why epigenetics research may have not yet become part of the feminist studies 

discourse is that the prevalent trend in focusing on epigenetic factors in biomedical research has 

only been gaining momentum and spilling over into the public sphere in recent years. With the 

continuous onslaught of knowledge production, published papers, and articles emanating from the 

many branches of science, maintaining an engaged discourse with advances in biology, physics, 

technoscience and more, can be a formidable task. In part it can become a numbers game, with 

those willing and able to engage in critical discourse with science outnumbered by those in the 

expanding science fields of study. Richardson notes the “strong need for public intellectuals” who 

can  “flexibly mobilize and apply a critical analytical framework for understanding questions at the 

intersection of science and gender” (Richardson 2010). Among the willing and able there is also 

the problem of being able to engage with, critically analyze and respond to information as it is 

being produced. In their article on the transformation of the humanities, Åsberg, Koobak and 
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Johnson note this challenge of “mapping a moving field” (Åsberg et al. 2011: 220). This “time-

lag” (ibid) can sometimes lead to a disconnect between the fields of study.  

 

In the introduction to their book, Cosmodolphins: A Feminist Cultural Studies of Technology, 

Animals and the Sacred Nina Lykke and Mette Byrld give an excellent example of this “time lag” 

problem of feminist inquiry in science. Participating in a workshop at an International 

Interdisciplinary Congress on Women, they heard a speaker from NASA whose presentation was 

poorly received. As they contemplated the disconnect between the speaker and the audience, they 

that realized feminist inquiry hadn’t yet addressed the outcomes of US/Soviet relations and 

competition in space programs, nor maintained a dialogue with the space industry and its 

programs. After a visit to the Kennedy Space Center, they decided to address what had been 

lacking. Their book was the outcome of their work to fill this gap (Bryld and Lykke 2000). It 

offers a feminist cultural understanding and alternate perspective of, and critical inquiry into, the 

space race that had not yet been done. It then swells outwards into postcolonialism, eco-feminism, 

technocultures, gendered perspectives and ideas of otherness (ibid). It brings the topic they started 

with to new levels of transdisciplinary interconnectedness.  

 

In the same way there is now something of time lag between the developments in the field and 

critical feminist inquiry into epigenetic research. In order to engage in this essential discourse with 

epigenetics, understanding matter is essential. Myra Hird explains the incorrect assumptions about 

the natural sciences’ understanding of matter that abound in sociological and feminist studies. 

Natural sciences now understand the constant transformation, motion and action of matter, and its 

capacity to reflect social and environmental experiences over time. This contradicts the assumption 

of most sociological and feminist studies scholars that have long believed matter to be defined as 

“inert, stable, concrete, unchangeable and resistant to socio-historical change” (Hird 2004: 3; 

Soper 1995). The understanding of matter has changed in the natural sciences, so the framework in 

which matter is understood in discourse within the humanities must adapt. Not doing to would 

render their arguments irrelevant and extraneous.  

 

From a physics perspective, the physicist and feminist Karen Barad’s comments on materiality are 

very relevant to the idea of epigenetics. She states that “matter emerges out of, and includes as part 
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of its being, the ongoing reconfiguring of boundaries” (Barad 2007: 152). This idea of matter in 

constant transformation, and “inseparable from the apparatuses of bodily production” (2007: 151-

152) aligns with an understanding of epigenetics factors as a driving force in the becoming of 

matter. Through epigenetic means the world around us interacts with our bodies, becoming 

embodied. Matter then does become “a dynamic articulation/configuration of the world.” (2007: 

151). Others also address this interactive and transforming materiality Barad discusses, such as 

Birke, Hird, Fausto-Sterling, and Lykke.  

 

Key to adapting this essential discourse in feminist research is the idea that discursive and material 

be undertaken as mutually dependent and “intertwined”, rather then as separate entities (Lenz 

Taguchi 2012: 3). Karen Barad addresses this irreducible relationship between the discursive and 

material, noting their mutual and equal standing.  She states that one doesn’t come before the 

other, and neither can be “explained in terms of the other”, but rather they are “mutually 

articulated” and interactive (Barad 2007: 152). This mutual expression disturbs claims of one 

being imposed on the other, that is, the socio-cultural being imposed on a blank slate body, or the 

biological determining and driving the subject. Rather it emphasizes instead their codependent 

existence and relationship to each other.  

 

An area of particular interest to me is the potential of epigenetics research to contribute to our 

understanding of how we have come to be who we are, and our imaginings of possible futures we, 

along with our fellow organisms, are creating. Through biological means, space and time, 

memories and experiences, are linked using the epigenome as a mode of transmission (e.g. 

Molfese 2011; Ferguson-Smith & Patti 2011; Rando 2012; Pembrey et al. 2006).  Experiences pass 

on to progeny allowing the simultaneous embodiment of the experience in the one who 

experienced it and the one who inherited it, a biological leap between organisms. To say that the 

idea of experience and environment being imprinted on nature has not been addressed would be 

inaccurate, as it has been proposed and put forth by feminist science scholars for some time. 

However epigenetics does provide a means of explaining the process, and of knowing how 

environment and experience is imprinted and embodied. 
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Epigenetic research also offers an explanation of how past and present intertwine in a subject’s 

body. Karen Barad’s explanation of the implications of quantum discontinuity could very well be 

considered relative to epigenetics, 

The existence of the quantum discontinuity means that the past is never left behind, never 

finished once and for all, and the future is not what will come to be in an unfolding of the 

present moment: rather, the past and the future are enfolded participants in matter’s 

iterative becoming. (Barad 2007: 234)  

In quantum discontinuity, the shift in electrons from one energy level to another energy occurs in a 

leap, with the electron vanishing from one energy level and simultaneously reappearing elsewhere 

at the new energy level (Prentis 1995).  The past and future exist simultaneously in matter’s 

recurrent becoming. Barad notes our ability to grasp the “nature of change” has been tied to the 

“notion of continuity” (Barad 2007: 233), that is understanding change as a along a continuous 

vector of chronological progression from a beginning to an end, with “effects” following “their 

causes” (ibid). This organized and predictable understanding of nature is shaken up by the 

discontinuous leap from one state to another. Barad further argues that, “a bit of a hitch, a tiny 

disjuncture in the underlying continuum, and causality becomes another matter entirely” (ibid).  

Conversely, a change in something so minuscule such as a methyl tag or a histone tail, and 

suddenly the materiality of an organism can be utterly transformed. Both epigenetics and quantum 

discontinuity speak to the process of becoming that is always ongoing, and that continuously 

brings the past into the present and future, and the future into the now.  

 

Epigenetics speaks to this becoming, this construction of our bodies and our gender/sex, from an 

array of encounters, much in the same way that Hird’s idea of simbiogenesis informs us of our 

bodies’ entanglements with bacteria and other microorganisms (Hird 2010). Considering the 

droves of other organisms within what we perceive as our body (e.g. Haraway, Hird), enables our 

understanding an understanding of ourselves as assemblages of multiple organisms existing 

alongside and interwoven in an “inter-species” relationship (Haraway 2003, 2008; Hird 2010). As 

Haraway notes, “To be one is always to become with many” (Haraway 2008: 4). She explains that 

we are made up in the “intra- and interaction” of a multitude of species in a “dance of encounters” 

(ibid). This interaction with and mutual becoming “with many” can also be diffracted through and 
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positioned within epigenetics. It also echoes of the becoming that occurs through our encounters 

“with many”.  

 

The commonalities of epigenetics with multiple areas of feminist science engagement are not the 

only areas in which feminist science intersects with epigenetic research. Like many feminist 

science scholars, Haraway asks us to recognize assumed binaries in scientific research. Reading 

her work I acknowledge her point that the objective and subjective overlie (Haraway 1988), and 

provide a few examples of my own. There are unseen constraints to examining objectively because 

we are often connected to and placed within the subject we are examining. Even the process of 

examining data we are not connected to, becomes subjective by our gaze in reading it. How we 

approach it, understand it and interpret it leaves our imprint information (ibid). Her work regarding 

the scientific process offers questions that should be a part of the ethical dimensions of research. 

This critical inquiry, and questioning of how science is practiced, is an important contribution of 

feminist science studies to the natural sciences.  

 

I would expound on Haraway’s point by noting that within the scientific process, rigorous testing 

to see if results can be independently reproduced should be used to validate evidence and results. 

This is a central point in research. In some scientific fields this occurs frequently either as the 

result of competition in the field, such as in information technology, or due to the nature of so 

called real world application of research, such as in the fields of engineering (for example in the 

design of aircraft), medical (such as surgical practices) and biochemical (with the development of 

pharmaceutical drugs) research. In these areas of research, how the results of research function in 

their application can confirm or dispute claims, although they are certainly not without error. 

Errors in findings can be due to numerous factors. One example is in the area of animal-human 

studies, regarding the use of mice in biomedical laboratory settings, including epigenetic research. 

A recent study regarding mice in research environments and their additional stress when handled 

by male researchers has called into question the impact of subject stress on findings (Sorge et al. 

2014). Realizing that this affects the pain response of mice puts research that depended on their 

stress and/or pain response into a predicament of discerning whether or not their conclusions were 

in any way influenced by the presence of male researchers (ibid).  
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Other erroneous findings stem from a lack of outside validation and replication of results, and 

occasionally even more nefarious reasons. Professor of Health Research and Policy, John Ioannidis 

created a stir in 2005 with the publication of his paper, Why Most Published Research Findings are 

False (Goodman and Greenland 2007). In his paper Ioannidis outlines the reasons why he argues 

most findings are false. He puts forth six “corollaries” that may indicate the findings of a study are 

“less likely… to be true” (Ioannidis 2005).  Some factors he discusses are small sample sizes, the 

constant drive to secure research funding, and the suppression of contradictory findings by 

“prestigious investigators” via the “peer review process” (ibid). The prospect of being the one who 

confirms another’s findings rather than being the one to reveal a finding is also far less appealing 

to both researchers and prospective funding sources (ibid). This unwillingness of researches to 

publish reports of failures means that research findings in some areas are not being validated in the 

way that the scientific process demands. In response to his critics Ioannidis summarizes the 

scientific process ideal that science hopes to strive for, and that is often attributed to science by the 

public: 
Scientific investigation is the noblest pursuit. I think we can improve the respect of the public for 

researchers by showing how difficult success is. Confidence in the research enterprise is probably 

undermined primarily when we claim that discoveries are more certain than they really are, and 

then the public, scientists, and patients suffer the painful refutations. (Ioannidis 2007) 

What is perhaps most interesting about his paper and the attention it received is that for feminist 

scholars this was not a new or shocking revelation. Within feminist science studies, feminist 

philosophers of science had already been “offering critiques and reconstructions of the (natural and 

social) sciences” for four decades (Richardson 2010: 339).  

 

Epigenetics in Popular Science and the Popular Imaginary 

 
Epigenetics in Popular Science 

Diffracting epigenetics through popular science is a multi-dimensional experience. Imagine if you 

will the field of epigenetics as a pool of water and popular science as a handful of pebbles being 

tossed into the pool. As each pebble breaks through the surface of the pool it creates a series of 

ripples that extend waves out until the meet the waves created by nearby ripples, colliding and 

forming new crests and waves.  In this pool of epigenetics there are waves of hope of unlocking 

the mysterious epigenome and discovering the cure-all for disease. Crashing into those waves are 
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ones of fear and paranoia of designer babies and selective reproductive screening. Rising up in the 

crest of the intermingling ripples is a new way of imposing guilt and judgment on women as 

reproductive vessels. This wave moves along with that of requirements masqueraded as health 

advice on ways that women must safeguard the fetus or risk its long-term health. There is the 

ripple of panic that the actions of your ancestors that are beyond your control, may affect your 

body and life experience. Diffractively analyzing epigenetics through this lens is a confusing and 

grippingly interesting experience, as all the waves of ideas about epigenetics split and merge, 

diverge and converge as they pass through the different dimensions of popular science. In a sense 

it creates an image of our collective thought world, our fantasies and expectations, fears and hopes 

in relation to epigenetics, and it reflects considerably on how we view ourselves.  

 

It is worth noting that epigenetics has made the transition from topic of interest among biomedical 

researchers, to one that is discussed in popular magazines, on television programs and in popular 

science books intended for the general public. Richardson notes that epigenetics is influencing 

public understanding of what biomedical research is and what it can accomplish. She points out 

that the field of epigenetic research “has met celebratory popular acceptance” (Richardson et al. 

2014). It would seem that there is something about epigenetics that captures the public’s interest, 

thus sparking the emergence of discourse in popular science. What interests me most about her 

statement is the word “acceptance” (ibid). Indeed a review of articles discussing epigenetics in 

non-science based media seems to indicate a non-critical acceptance of epigenetic research in non-

science based media.  As Richardson indicated, results and findings from epigenetic research are 

expounded upon and translated into guidelines for better health and well being (ibid).  

 

There have been numerous books, articles and even television programs related to epigenetics in 

the popular media. One of the first articles to crossover into a non-science publication was Time 

magazine’s, Why Your DNA Isn’t Your Destiny. This article was the cover story in January of 

2010, and with the image of DNA being unzipped on the front of this issue, the importance of the 

field of epigenetics was made clear. In this article epigenetics was heralded as the “trump card” 

that could upheave our knowledge and understanding of genetics (Cloud 2010). Although 

explained clearly, and backed with references to ongoing biomedical research, and a brief history 

of its emergence in science, it is an article that positions epigenetics firmly in the popular 
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imaginary as a great key to transforming our destinies. This article puts forth the idea of 

epigenetics as a tool to manipulate our bodies and those of future generations. After positioning 

epigenetics in this powerful role, it ends by grandly announcing, “the age of epigenetics has 

arrived” (ibid). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. # 3 Why DNA Isn’t Your Destiny (2010), Fig. #4 How the first nine months shape the rest of 

your life (2010)  

 

Time magazine is also complicit in the collision of the wave of ‘epigenetics as savior’ with that of 

‘woman/mother as responsible’. Less than a year later epigenetics was once again Time 

magazine’s cover story. This time, in How the First Nine Months Shape the Rest of Your Life by 

science writer Annie Murphy Paul, the focus had shifted from parental, ancestral and 

environmental imprint, to the maternal imprint (Murphy Paul 2010). The discussion on parental 

imprint, and epigenetic inheritance of the experiences and environment of ancestors, became a 

discussion on maternal imprint. The ability to use epigenetics in the prevention and treatment of 

disease, and as a means of improving health and well-being had been translated into how a 

woman’s diet, stress and exposure to environmental factors shape the future of the fetus in her 

womb.  The cover, with its image of a heavily pregnant woman, lying with her pregnant belly as 

the focal point of the image makes the shift in focus glaringly obvious. Swiftly epigenetics was not 
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as much about the DNA that all organisms share as it was about the womb, and about the role of 

women in safeguarding the fetus. An example of Richardson’s point on the new findings being 

translated into health protocols (Richardson et al. 2014) is also demonstrated in this article, with 

information on how weight, pollution, and stress impact the long term health outcomes of the fetus 

(Murphy Paul 2010). 

 

In her book Origins: How the First Nine Months Shape the Rest of Our Lives, from which the 

Time article originates, Paul considers the nature versus nurture debate as an indirect cause of 

misinformation regarding the permeability of the womb. Pointing out the tragic consequences of 

the information that was pervasive until recently, she points out the dangers of disregarding fetal 

exposure to what a pregnant woman consumes and is exposed to (Murphy Paul 2011: 8-9). She 

notes that before pregnancy and childbirth were annexed from mothers and midwives by the 

medical institutions of Western medicine, the idea of a woman’s feelings, exposures and 

experiences being imbued onto the fetus was widely believed (2011: 143-147). These “maternal 

impressions” ranged from the plausible to the impossible, and in 1727 led to a debate that was won 

by James Blondel of the Royal College of Surgeons in London. His dismissal of “maternal 

impressions” as “superstition and folklore” (2011: 147) prevailed in scientific interpretations of 

pregnancy until this century (ibid). I would argue that current focus on the maternal imprint 

indicates it was never truly eradicated from the public imaginary. 

 

Paul’s book addresses some of the concerns that fetal health origins research generates. She 

discusses in detail the potential dangers of “blaming mothers for anything that goes wrong with 

their children” (Murphy Paul 2011: 217) and notes examples of how this has occurred. She warns 

of the possibility that “fetal origins research” could be used to “coerce or control the behavior of 

pregnant women” (ibid). Her book covers many different aspects of the maternal-fetal interface 

including health aspects such as stress, diet and environmental exposures to toxins, as well as 

political implications such as how this research is being used on both sides of the abortion debate, 

and what this research can tell us about the long-term impact of economics and social justice 

(2011: 220-221). Regardless of any critique regarding the contents of her book, and there is 

certainly fodder for criticism therein, the problem is that the by far more widely read and popular 

article in Time magazine, does not have the detail, explanation or warnings that are contained in 



 
57 

the book. It is very focused on how the mother’s habits, behaviors and environments shape fetal 

health.   

 

Paul explains that she supports research in the area of maternal-fetal health being used to “offer 

help” (Murphy Paul 2011: 218). One example she gives is of how findings that PTSD7 experienced 

by pregnant women impacts the fetus is being considered by organizers of emergency response 

plans (2011: 55). However, in doing so she reproduces the bias of focusing on the maternal-fetal 

interface. I find it interesting that research on epigenetic changes attributed to maternal PTSD, due 

to traumatic experiences during pregnancy, is being researched, especially research regarding 

specific cases such as women who were pregnant and present during the September 11th attacks 

(Yehuda et al. 2009). However, I find it even more interesting that not more is being asked 

regarding the paternal imprint of PTSD. A group of physicians from the Uniformed Services 

University School of Medicine, along with other associated researches, conducted a study on 

epigenetic changes in military members, comparing their pre- war deployment samples  to post-

deployment samples. While they were able to note changes in DNA methylation through serum, 

their study did not include further investigation into the progeny of their subjects (Rusiecki et al. 

2013). Considering that this team has pre-trauma data to compare post-trauma data to, it would 

seem that this cohort that was two-thirds male, and one third female (ibid), would be interesting to 

follow. Although the authors state that they were not allowed to know the identity of their subjects, 

other than baseline characteristics, it would seem that seeking the cooperation of those involved 

could lead to interesting information on how PTSD is passed on to progeny. Research is 

suggesting that there are long term epigenetic influences of paternal imprint, such as with the 

Overkalix8 cohorts (Pembrey et al. 2006). This neglect of the paternal imprint of PTSD on progeny 

is interesting to me because this bias in focus not only means that the research subject pool is 

limited, but also that the potential for discovery regarding the epigenetic impact of paternal PTSD 

is overlooked. 

                                                

7 Post Traumatic Stress Disorder 

8 Breakthrough epigenetic study on the physiological effects of environment (famine/feast) on epigenetic inheritance 
using harvest and mortality data from Overkalix, Sweden. 
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While many mainstream popular media sources promote the idea of epigenetics as a pregnancy 

and fetal phenomenon, not all science writers and popular science programs are equating 

‘epigenetics’ with ‘maternal imprint’, but that does not mean their portrayal is not problematic. 

There have now been numerous popular science books, television science series on epigenetics and 

many articles in popular science magazines. These popular discussions of epigenetic research all 

seem to portray epigenetics in a similar way, as an area of great biomedical potential and from an 

enthusiastically hopeful perspective. Science writer Nessa Carey’s book, The Epigenetics 

Revolution: How Modern Biology is Rewriting Our Understanding of Genetics, Disease and 

Inheritance, takes epigenetic research and translates it into widely accessible language. She 

includes a brief history, offers an explanation of the development and application of epigenetic 

research in biomedical studies, and discusses the mechanisms and processes of how epigenetics 

influence gene expression. It is very non-technical, and gives a broad overview of epigenetics, but 

lacks critical inquiry. It reports on epigenetics without engaging with the topic, pointing out its 

shortcomings or challenging it in any way. Its report-like style assumes that epigenetic research 

should be taken at face value. This is similar to the BBC and Nova documentaries on epigenetics, 

both titled The Ghost in Your Genes9. Nova’s episode interviews key researchers in the field, 

demonstrates how it is being used in studies of non-human animals, and discusses the ways in 

which human twin studies are used to study epigenetic processes (Holt and Paterson 2007). The 

film then discusses how epigenetics research is being used to combat cancer, both in prevention 

and as a treatment. Although both productions contemplate what findings could lead to and what it 

could mean for biomedical research and humanity at large, both explain the concept in a de facto 

manner that does not question or debate, but rather reports.  

 

What is notably lacking in popular science discussions on epigenetics is critical inquiry. This is no 

small matter in public understanding of epigenetics. As an intermediary and driver of societal 

understanding of science topics, popular science media sources play a pivotal role in how 

epigenetic research is shaped in the public imaginary. If they consistently included information on 

                                                

9 Although they share a title and are on the same topic, they are different productions.  
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paternal gametes and paternal imprint, they could do much to ensure balance and accuracy in 

societal hype on parental imprint. If in discussions on maternal gametes, imprint and fetal 

environment, they included a balance between maternal impact and the bodily autonomy and 

personal freedoms of women, it could more easily become a part of the societal discourse.  

 

In the Popular Imaginary 

The idea of epigenetics and genetics in society is usually associated with inherited physical 

attributes or hopes/fears of designer babies. Slowly, through popular science, it is also being 

associated with advances in medicine and health care. A clear distinction between the two is still 

not prevalent in mainstream society, with epigenetics either assumed to be on par with genetics or 

the difference unknown. For the most part, genes are still assumed to be driving forces and master 

blueprints that we inherit and can do nothing to change.   

 

What Could Go Wrong? 

The idea of designing babies with desired traits, while eliminating potential problems, is both 

appealing within the public imaginary and frightening. It is an idea associated with genetics and 

epigenetics in mainstream society that although often pushed to the background, never quite 

disappears. In a Foucaultian sense, there are then entanglements with power and very valid ethical 

concerns, which I will address further on. Human history teaches us that when given the 

opportunity to design and shape populations according to Eurocentric, phallocentric principals, 

humans will do just that. Many cases could be brought forth to exemplify the disastrous results of 

human intervention, but I will bring forth one case, that of ultrasound as a tool in gender selection 

in India, as a platform to discuss the ethical concerns and entanglements with power that need to 

be addressed in regards to epigenetic research. I will use the ultrasound case to consider the 

balance between advancing health and well being through technology and biomedical knowledge, 

and human misuse of that technology and knowledge to advance discriminatory practices.  

 

The use of ultrasound during prenatal care has been a huge medical breakthrough, saving lives, 

enabling prenatal surgery, preventing both maternal and fetal death, and much more (de Bakker 

2011). The benefits of ultrasound are well documented, and it has become a routine part of 

prenatal care in medical facilities around the world. Yet even something as simple and useful as 
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ultrasound machines can create controversy in their use and application. In India today there 

remains a strong cultural tradition that favors male children and considers female children as of 

lesser value. Due to the tradition of dowries and loss of daughters to in-laws, female children are 

viewed as expenses and male children as investments in the future (ibid). Unwanted female infants 

in India have long faced a higher risk of infanticide, but technology has enabled an easier means of 

daughter prevention. The use of ultrasound to determine the gender of a fetus has been used as a 

tool to eliminate unwanted daughters10.  

 

Despite current bans on revealing gender during ultrasound, the practice continues. In some 

villages the imbalance in male to female births is so drastic that the five states have less than 900 

females births per every 1000 male births, with one state’s ratio a drastically low 618 females born 

per every 1000 males (General Census Commissioner 2011). This presents such a potentially 

alarming predicament that prenatal sex determination has been illegal in India since 1994 (de 

Bakker 2011). Enforcing this law is just as difficult to monitor among ultrasound providers, as it is 

to prove that abortions are being sought strictly based on gender selection. The Indian government 

is working to find solutions to this issue. In an effort to shift cultural perceptions regarding the 

value of females various initiatives have begun, including monetary compensation for the parents 

when a female is born (ibid). Efforts to improve gender equality and empower women have now 

become national goals in India (de Bakker 2011). As of now they recognize that neither access to 

abortion, nor access to ultrasound for medical purposes, should be denied. Access to ultrasound is 

potentially beneficial to the life and health of both mother and fetus. To force women to carry out 

pregnancies against their will would be a step backwards in matters of female autonomy, equality 

and freedom. Other than working towards cultural transformation, which can be a slow process, 

addressing the issue is problematic. 

 

How can this ongoing case of ultrasound use for gender selection inform us when considering the 

development of epigenetic and genetic technologies? The same types of questions regarding 

                                                
10 As noted in the article, this phenomenon is occurring in China as well. Census data indicates that both China (927 
female per 1000 male births national average) and Saudi Arabia (828 female per 1000 male births national average) 
are faring worse than India with a national average of 940 female per 1000 male births – a slow but sure 
improvement with 927/1000 in 1991, and 933/1000 in 2001 (General Census Commissioner 2011).  
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application of technology in reproduction linger in society’s collective imaginary when 

considering genetic and epigenetic research. It asks the question, at what point is the line crossed 

between prevention of illness, disease, disorder or problems and designing a child to specification? 

It also brings power relationships into the forefront, as what is desirable and what is undesirable 

are decided. This idea is a key piece of epigenetics in the imaginary. It is also a very valid concern, 

with ethical implications.  

 

An ethical implication that needs to be addressed is debating the question of what are undesirable 

traits that we as a society would like filtered out of our collective gene pool. Questioning who will 

decide this and what criteria will be used is imperative. On the one hand there may be large 

consensus on working to eliminate chronic and devastating hereditary illnesses such as Tay-Sachs 

and Cystic Fibrosis. However, other questions are not as clear. An example of this ambiguity in 

what constitutes a disorder or disability is the current controversy in the deaf community regarding 

cochlear implants. In this impassioned and politicized debate there is strong sentiment on both 

sides and among both the deaf and the hearing (Swanson 1997: 929). There are those who are in 

favor of implanting a technological apparatus to facilitate hearing, and those who believe that 

embracing deaf culture and sign language communication is the best approach (ibid). We must 

consider what the reaction would be if causes of deafness could be prevented or eliminated before 

birth. As with all potential epigenetic manipulation, the question that remains is, if we attain the 

capacity to eliminate a perceived “defect”, should we? And who should be involved in making that 

decision? 

 

This idea of genetic and now epigenetic manipulation in creating “designer babies” has caused 

waves in LGBTQ communities as well, regarding the idea of a gay gene. While some welcome the 

idea of evidence that sexuality is not a choice in lifestyle, but rather a biologically based 

disposition, others fear it could lead to a homosexual holocaust (Sheldon et al. 2007). In their 

research on Beliefs about the etiology of homosexuality and about the ramifications of discovering 

its possible genetic origin Jane Sheldon and her colleagues discuss the potential positive and 

negative impact of such a discovery. There has been evidence gathered that recognizing 

homosexuality as an inherent trait rather than a choice alleviates social stigma and eases the 

condemnation of homosexuals by some religious groups (ibid). On the other hand, identifying a 
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genetic and/or epigenetic base for homosexuality leaves some fearing attempts to eliminate 

homosexuality through genetic design, in a societal annihilation of homosexuality (ibid). These 

and other ethical concerns, as well as the need for critical inquiry into matters of empowerment, 

are at the forefront of the need for feminist engagement with epigenetic research.  

 

The Anticipatory Effect of the Epigenetic Imaginary 

In this section I will engage with discussions regarding epigenetics in the imaginary and as a 

political agent, contemplating the possibilities that epigenetic research both offers us and cautions 

us. I will consider the possibilities it could alert us to regarding our seeming embodiment of 

hegemonic patriarchy, and the possible consequences of the stressors that this may be inflicting on 

our material selves. After exploring some of the questions that this reflection on epigenetics in the 

imaginary produces, I will continue by considering what epigenetics could mean for feminist post-

humanities studies and other forms of socio-cultural research. I will then conclude by reviewing 

the research questions asked and the ways in which I addressed them within this thesis. 

 

Considering epigenetics and the research being done thus far fills me with questions about the 

possible insights it may yet offer, and with concerns about the ethical dilemmas it proffers and may 

yet pose. In this thesis I have argued that there is a need for feminist voices to engage in this 

discourse. Einstein and Shildrick note the need for engaging with the “ever-expanding 

possibilities” generated by “a bioscience that is growing increasingly technologized” (Einstein & 

Shildrick 2009: 294). As our technology enables exploration into the very “microcosmos” (Hird 

2010) of our corporeality, we unearth yet more knowledge of our connections to all that has come 

before us, surrounds us and is yet to come. We exist in the vibrating convergence of multiplicity, 

the space where the innumerable pieces that constitute our material self converge. Our engagement 

with the exploration of these spaces is essential both to our understanding of ourselves, and to the 

ethical interpretation of how these spaces are commonly understood. 

 

When discussing ethical responsibility, Åsberg notes our limitations in knowing what ethical 

responsibility would entail from our anthropocentric perspective (Åsberg 2014: 95). Alongside and 

within knowledge production there are “relations of obligations”, the ethical questions and 

concerns that stem from our “entanglements of self and other, cultures within worldly nature, 
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pasts, presents, and futures” (ibid) and spread out into a limitless expansion of interlinking fates. 

Alaimo also warns of the “often unforeseen consequences for multiple people, species, and 

ecologies” of our “evolving practices” (Alaimo 2008: 253). She explains that existing in a “trans-

corporeal space” where material bodies and natures are “always acting and being acted upon”, 

impedes our ability to gain “complete knowledge, and mastery”, limiting the scope of our knowing 

(ibid). When considering the ethical implications of epigenetic research, our limited view and 

understanding of the consequences of our decisions speaks to our need to tread carefully. In our 

state of constant interaction and transformation we cannot know the extent of the reach of our 

decision making, nor how far the range consequences will spread or influence felt. 

 

Epigenetics could become a very politicized area of research as the far-reaching implications of 

social policy and cultural practice are explored. Barad notes that “questions of space, time, and 

matter are intimately connected, indeed entangled, with questions of justice” (Barad 2007: 236). 

Social justice and economic deprivation could become very important factors in epigenetic 

research. Considering the possible implications of this research on social and economic policies, it 

would seem that epigenetics might become very relevant to both national and international 

discourse on global concerns. This produces more questions regarding our place in a world where 

nature and nurture act together to shape our sense of identity.  

 

As research progresses we may seek to know where the line between socialization and cultural 

transmission via the epigenome lies. Considering the research shared earlier we might ask what the 

impact of raising young boys to think that there are toys and clothes that are assigned to a feminine 

role and that are off limits to them might have on their self understanding and their understanding 

of others. Now we can also consider whether or not that impact is in some way transmitted to 

future generations biologically. With what we are learning about our body’s ability to encode 

experiences, life style and environment, we must ask ourselves if we are caught in a vicious cycle 

of creation and reproduction of sexual differences where our actions reinforce the coding of 

difference into our bodies. Are we becoming what we are reinforcing, and as it is reinforced are we 

entrenched deeper into our becoming? And, if we ask and diffract these questions through the lens 

of epigenetics, we might also then consider what impact this reinforced binary could have on our 

descendants. 



 
64 

 

Before thinking that the idea of socialized behavior and culture being passed on through epigenetic 

mechanisms is far fetched, I ask that you consider the evidence already in hand, keeping in mind 

that this is a new and burgeoning field where we have much to learn still. It is already known that 

the effects of stress are passed down epigenetically through multiple generations, both maternally 

and paternally (e.g. Jensen 2013; Pembrey et al. 2006). We know through experiments using non-

human animals that stressful experiences can cause changes in personality traits in offspring, even 

when the offspring are not subjected to stress themselves. I then consider the stress of adhering to 

societal gender roles and expectations that many experience, from the disappointment of a young 

boy being attracted to a fluffy sparkling tutu being told he can’t have it because it is for girls, to a 

teenager’s despair over their body’s development into a phenotype that doesn’t express the 

gender/sex they identify most with, or a woman’s ongoing stress at being disregarded for 

promotion or leadership in her career because of her gender/sex. Could it be that these stressors are 

causing changes in the subject’s epigenome? Biologist Per Jensen speculates on the possibility that 

“epigenetic variation could affect cultural transmission ability”, noting that there has been little 

research in this area (Jensen 2013: 452). He offers evolutionary mechanisms of “selective 

advantage” as a rationale in explaining how it cannot be ruled out (ibid).  

 

Chris Kuzawa wrote an article considering this phenomenon from the perspective of racism as a 

stressor. He proposes considering the higher rates of cardiovascular disease among black 

Americans as possible a cause of generational stress due to oppression, racism and discrimination 

(Kuzawa and Sweet 2009). This could be applied to stressors caused by gender/sex. It could be 

argued that the effects of long-term persistent oppression, subjugation, and discrimination are 

stressors of equal if not greater impact than the stressors used in non-human animal studies 

studying this epigenetic phenomenon. Considering this perspective, the effects of generation after 

generation of female oppression and social conditioning must be considered. Over generations the 

stresses women, like other marginalized groups, have been and are subject to such as subjugation, 

discrimination and exclusion could be the cause of physical changes in the epigenome. If so, the 

resulting consequences would be interesting and compelling to explore.  
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There are some studies going on that are beginning to offer possible answers to these and other 

related questions. There are research studies on the epigenetic effects of child abuse on disease 

(Yang et al. 2013), and depression and suicide (Labonte and Turecki 2012), and an area of research 

currently being investigated through a ten-year longitudinal study is the epigenetic effect of neglect 

and abuse in early childhood on personality and character traits later on in life. Encouraged by the 

results achieved in experiments on rats, early investigations would indicate that traumatic 

experiences do more than affect one’s psychological make-up (Carey 2013: 239-245). Rather, the 

events one experiences result in actual physical changes within the epigenome, resulting in specific 

character traits.  Another more far-reaching longitudinal study called The National Children’s 

Study is also underway, to follow more than 100,000 mother and child pairs from pregnancy into 

adulthood (Sauvage 2011). If social conditions affect biology, and can be reproduced, then the 

imperative to take responsibility for social problems such as injustice, inequality, oppression, and 

discrimination is urgent. The possible ramifications of negative experiences, and of cultural norms, 

that may carry over through generations written on the body as epigenetic markers, could greatly 

inform social policies. There is also the promise of change within transforming contexts and 

conditions for living, that make epigenetics an interesting field for feminist and other critical 

scholars, to think and imagine other possible worlds with. After all, change and the influence of 

context have long been key understandings within feminist thought.  

 

Conclusions and Discussion 

	  
Addressing My Aims and Objectives 

In this thesis I set out to explore and compare articulations of epigenetics and its transformative 

potential for imagining the relationship between our embodied existence and the environment. I 

also hoped to make a contribution towards bridging the gap between natural sciences and feminist 

and gender studies, by considering their ability to mutually shape and inform each other. 

Furthermore, I intended to establish the ways in which epigenetic research, and its imagined 

potential, could benefit from feminist critical inquiry.  In order to accomplish my objectives, my 

specific aims were to discuss how feminist and gender studies, and the study of epigenetics, are 

relevant to each other; to consider how epigenetics is speaking to the so called sex-gender 

distinction; and to explore how an analysis of epigenetics diffracted through different bodies of 
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literature could tell us about ourselves and our place in a world where we are all creatures of both 

nature and nurture. Here I will summarize how I carried out my aims. 

• How are feminist and gender studies, and the study of epigenetics relevant to each other?  

In my effort to address my first aim, I reflected on the mutual relevance of epigenetics and feminist 

and gender studies throughout this thesis. I did this by drawing out areas of commonality, common 

interest, and of mutual benefit, as well as areas of tension and debate. I discussed striations in 

feminist literature that already speak to the entanglement of body and environment and positioned 

epigenetics as an incremental addition to these strata. Finally, I positioned epigenetics as it unfolds 

in its becoming, as in need of critical inquiry, accountability and ethical rigor from feminist and 

gender studies. 

• How is epigenetics speaking to the longstanding feminist theory device, the so-called sex and 

gender distinction? 

To address the ways in which epigenetics is speaking to the “sex-gender distinction” I positioned 

epigenetics as a means of intermingling the biological and the socio-cultural. I pointed out that as a 

process always in a state of becoming, the epigenome is never a finished product, in the same way 

that gender/sex is always a becoming and never complete. The role of epigenetics as a fluid 

interface, always intertwining the biological and socio-cultural, was aligned in this thesis with the 

idea of gender/sex as performative and “always a doing”. I discussed ways in which this tension 

between a political need for a gender/sex binary and an understanding of gender/sex as a spectrum, 

create conflict, such as in elite sports. I also explored how the portrayal of epigenetics as maternal 

imprint in pregnancy establishes female bodies as other than male bodies, playing on the 

gender/sex tensions of difference. In discussing epigenetics as assemblage I noted the multiple 

parts that we embody, both biological and socio-cultural, in our idea of gender/sex. I also 

discussed the role of the so called “sex-gender distinction” in the neglect of paternal imprint and 

focus on women as wombs, as well as in my analysis of ways in which epigenetics may speak to 

sex determination and gender/sex identity. This positioning of “difference” was also considered as 

a reason why feminist studies is marginalized and excluded. Finally, I discussed multiple ways in 

which epigenetic research could potentially influence, transform, and add to our understandings of 

gender/sex as biological and socio-cultural, and as a product of our own creation that is always in a 

state of being created.  
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• What can an analysis of epigenetics, as diffracted through different bodies of literature, tell us 

about ourselves, and our place in a world where we are all creatures of both nature and 

nurture?  

As I analyzed epigenetics through different bodies of literature I noted some of the ways in which 

a deeper understanding of findings in epigenetic research speaks to us about how past, present, and 

future, as well as environment and experience are entangled in our constant becoming, and the 

“possibilities” that this may offer. I remarked on the ways in which epigenetic mechanisms support 

the understanding of ourselves as “open to intervention”, and as creatures of both biology and 

culture, where neither comes first, nor is greater than the other, but exist mutually entangled. I also 

pointed out how our gaze interacts with and disrupts ideas of objectivity, telling us that our 

engagement with epigenetic research transforms it by our interaction with it. In my efforts to 

explore this question I discussed epigenetics in the popular imaginary, where the culture of science 

propagates, forming the direction in which scientific exploration will go. In contemplating what 

epigenetics can tell us about ourselves I also examined the ethical dilemmas that surround 

epigenetics that reveal our entanglements with power. Last, I considered the possibility of “cultural 

transcription”, and the idea of our culture, economies and social policies as interactive with our 

biology. 

 

Conclusions 

After evaluating and analyzing the research that I explored and presented in this thesis, I have 

come to four main conclusions: 

• Epigenetic research and feminist and gender studies are very relevant to each other and 

would mutually benefit from interactive and reciprocal engagement. 

• Epigenetics brings a new perspective into the so-called sex and gender distinction, and 

exploring this perspective could be a catalyst for new knowledge production. 

• Feminist discourse and engagement with the burgeoning field of epigenetic research, and 

its portrayal in popular science and media is of urgent and vital importance as it is 

translated and takes shape within the popular imaginary.  

• While we do not yet know, and may not ever fully know, how we are transforming as we 

interact with time and space, experience and environment, and other organisms and 

materials, epigenetic research, and its “field of possibilities”, may have far reaching 
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societal impact, and feminist critical inquiry into the ethical, social and economic 

implications is needed.  

Evaluation of Methodology 

In this thesis I attempted to employ a modified diffractive analysis with multiple entry and exit 

points in my interpretation of feminist, scientific, and popular literature. I also set out to consider 

how epigenetics speaks to the so-called sex and gender distinction as an analytical device. With 

multiple points of entry and exit into and between literature, data and scientific papers, I sought 

ways of connecting information relevantly. I hoped to create a common strand of thought, flowing 

throughout the thesis and linking each part to the other. Diffracting epigenetics through different 

bodies of literature proved challenging at times when the tensions between the two seemed great. 

However, I sought to use the tension to consider information from a different perspective. Using 

the so-called sex and gender distinction as an analytical framework was an education in the 

multiplicity and far reaching tentacles of gender/sex. Once I had set out to consider the gender/sex 

perspective it became apparent in places I had not thought to look before. It is my hope that this 

has come across in this thesis. 

 

What does this mean for feminist post-humanities studies? 

In academia a field is either relevant and/or necessary, or it becomes extinct. One needs only look 

at the shrinking Classical Studies (among many other traditionally respected fields) departments at 

major universities to grasp the reality of this statement. Rosi Braidotti points out the precarious 

position of academia, and specifically the looming extinction of Humanities, should they fail to 

adapt and develop collaborative and conjoined relationships with the sciences (Braidotti 2013: 

142-146). Fields of study are dependent on investment of both funding and commitment of time 

from students. Very few students are inspired to take on the commitment of a course of study that 

lacks relevance, impact or importance. Thus to ensure a field of study remains flourishing and 

relevant, it must be dynamic and ever changing, to adapt to advances in research, transformations 

in society, and current discourse. To do more than survive and to thrive, a field of study should 

ideally be forward thinking, forging at the front line and pushing towards new discovery. Post-

humanities studies within feminist and gender studies seek to push the genre towards new 

discovery, new modes of critique based not on distance and alienation but on complicity and 
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accountability (Åsberg 2009). Engaging with epigenetics would contribute towards keeping 

feminist post-humanities at that frontier, shaping research as it unfolds.  

 

As an avant-garde perspective of feminist and gender scholarship, “posthuman humanities” 

(Braidotti 2013), “posthumanities” (Wolfe 2012) or feminist posthumanities (Åsberg 2008) seek to 

remain on the cutting edge of the thought process regarding what is human. It strives to 

reformulate the idea of “human”. The post humanities field of study is a venue that is well situated 

to bring feminist and gender studies into discourse with scientific research and to bring scientific 

research more fully into feminist research. The input of feminist studies need not be limited to 

questions of gender/sex. There are multiple areas of potential engagement between epigenetic 

research and feminist science studies that are within the scope of current discourse within feminist 

post-humanities.  

 

 By engaging with scientists working with epigenetics, feminist post humanities could continue to 

bring cutting edge science into discourse with feminist and gender theory. The discoveries in 

epigenetics have much to offer feminist and gender studies by way of evidentiary support of the 

fluid ever intermingling embodiment of lived experience and environment. In the same way, 

feminist and gender studies have much to offer scientific research in the field of epigenetics. They 

are uniquely placed to be a creative force in shaping the social imaginary regarding epigenetics. 

They are equipped to wrestle with the flow of information between scientific research, popular 

science and social sciences. Feminist and gender researchers are also prepared and armed to 

engage in broad discourse regarding the impact and significance of findings in epigenetic research. 

The ethical, practical, procedural, interpretive and translational aspects of epigenetic research need 

to be questioned. As the relationship between nature and nurture, and the role of epigenetics, is 

being discussed, it is important to remember that despite its portrayal in popular science, it is a 

field that still remains mostly unknown. There is much to be researched and yet to be fully 

explored. It is in this early stage of research development that feminist science must establish its 

place in the discourse. 
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