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1 Introduction

1.1 Research interest

In June 2012, Dr. Sigrid Schmitz, Professor of Gen8tudies, and the Gender Research
Office at the University of Vienna, organized a wairop with the title:”"Epigenetics, Society
and Gender®. This workshop was held in cooperatitth the department of biochemistry
and cellular biology. As a student of both biolagyyd gender studies, | was invited to the
workshop by both sides of the organizing committeeas out of this workshop that the idea
for this master’s thesis was developed and thectbps held its attraction for research ever
since. In an effort to form a comprehensive analythiis thesis will take a dualistic approach,
tackling the subject “from both ends”- biology asatiology. Because epigenetic research has
received much attention within the popular mediaegckent years, it presented a suitable topic

for investigation.

1.1.1 Subject

The subject of this thesis is situated in the fiefdGender Studies, with a strong focus on
Science and Technology Studies (STS). It will ipawate articles from scientific literature,
and popular media, applying content analysis tephes (Berelson 1952, Krippendorff 1989)
to examine their place at the nexus of biology sodology. By studying Gender Studies |
have been able to explore the interdisciplinaridf@ sociological sciences and have come to
find a strong interest in STS as it combines aspettthe knowledge production and the
perception of scientific research in our societyislalso not solely concerned with science
critique as is often claimed, but with the obsdpratof scientific results and their

transformation through different media.

In the field of STS, epigenetic research has berrse for many debates, and the topic of
many publications, across a wide range of sphemebiding the social sciences- as it seems

to be an area where the core of biology and sagyolare once again challenged. The



production of epigenetic knowledge is related tthbwew and established technologies, tools
and methodologies, with rapid growth in public gmivate investment. This investment
includes international research programs to devefgtemic infrastructure and an increasing
number of publications. Results from epigenetieagsh are very important for the area of
gender studies, as women are positioned at theecehinuch of the epigenetic programming
and transmission, and as a significant locus oficaé@nd public health interventions in the
post genomic age (Richardson 2014). Furthermoligeegptics offer a new perspective in the

“nature versus nurture” debate, and can be sebridge between these two.

1.1.2 Position

In research it is often anticipated to act as aneotions-producing anonymous which is rarely
the case. Through a recent lecture | have comed@gesearcher as a subject of knowledge
on the move which is constantly advancing and aagptith current surroundings and being
influenced by these. Knowledge is an inconclusiného-epistemic consideration (Van der
Tuin 2014). In my master thesis | would like toldeV these observations of science by both
STS and feminist scholars and work as a subje¢h@move adapting and advancing to my
current surroundings and being aware of theseantias. | would like to state that | myself
am a product of my research and | am aware thastatgments are as well influenced by the

social environment | am living in.

1.1.3 Research approach

The thesis is divided in three parts. First, theotktical background of the epigenetic
discourse is explained. Several aspects are imyariahis introduction, such as the debate
surrounding nature versus nurture and the questiarbjectivity, especially in the field of

feminist science studies. Then the epigenetic disais introduced and the introduction

concludes with the gender aspect of the thesishénmethodological part | explain how |
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have chosen the analysed articles and defined tegaacal system. Second is the analysis,
the main part of this work. Through the definedegaties | analyse five case studies. Each
case study consists of an original publication, onevo popular articles, and a discussion at
the end. The third and final part is the overathdusion, focusing on the research questions

and results.

1.1.4 Research questions and objectives

The aim of the research is to analyse the debatedrepigenetic research in the life sciences
and the popular media and to illustrate how seuald motherhood are perceived through

this research. Therefore my main questions are:

- How is scientific literature used in popular media?
- Which mechanisms are used in the popularization?

- Which categories are repeatedly found in scienliferature and popularized science

media?
Additional questions also addressed include:

- How are female bodies, women and motherhood destrithrough epigenetic

research?
- How are epigenetics used in the explanations ¢érdiht sexual orientations?

- Which social structures are being thus promoted wheth are being rejected in this

discourse?

These questions allowed determining categoriethibanalysis of the articles.
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1.2 Nature and Nurture in Feminist Science Studs

Feminist scholars have identified the sciences @ la source and a locus of gender
inequalities, as the institutions of science havéoray tradition of excluding women as

practitioners. Feminist perspectives on scienceetbee reflect a broad spectrum of epistemic
attitudes toward an assessment of science. An tanodebate that has been influenced by
feminist scholars, such as Evelyn Fox-Keller anashédFfausto-Sterling, exists at the nexus of
biology and sociology, when discussing nature \&ensurture. This debate has often been
characterized as outdated. The reason being thatany fields of research, closed feedback
loops have been found in which ‘nature’ and ‘nuwetunfluence one another constantly. In

other fields, such as epigenetics and fetal devedoy, the dividing line between an inherited

and an acquired trait is becoming unclear, andi#imate has gained new importance through

research. This is especially the case in envirotahepigenetics.

The term “nature” is applied to traits that seemegeally determined, fixed in their final

form and present in all cultures, as in discussibout human nature. The term “nurture”, on
the other hand, implies variable rearing conditjonsluding human culture (Stotz 2008). The
discord surrounds the dichotomy of nature as theetie stable factors of development, and

nurture as the environmental and plastic influerfg&sher, 2001).

In biology researchers often refer to processes dt@ ‘natural’. In this sense the word is
better explained as something that exists in, aivele from, nature (Merriam-Webster
Dictionary retrieved June 2015). This work will higght how, through epigenetic research,

certain processes are explained as ‘natural’.

The description of this debate in its modern semag popularized by the Victorian English
polymath Francis Galton in his discussion of thi#uance of heredity and environment on
social advancement (West & King 1987). Galton atdmduced an important caveat into his
beliefs about the competition between nature amtureiby his assumption of ‘equal terms’

for the competition between nature and nurture (\&dsing 1987).

The widely held view that the physiological or belearal phenotype derives from either
nature or nurture, or from both nature and natagether, is challenged by new conceptions
of development (Stotz 2008). Since no genetic facam be studied independently or only in
addition to the environment neither of these modaie useful in a biological way.
Furthermore, the environment itself is a concegpt thcludes a wide variety of very different
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causes and factors, from the genomic environmermt géne, over its chromatin packaging
and cellular context, up to ecological, social anftural influences upon the whole organism
(Stotz 2008).

In The Mirage of a Space between Nature and Nurfd@d.0), Evelyn Fox-Keller suggests
that new post genomic research fields such as egiigs, systems biology, and studies of
phenotypic plasticity portend a post-genomic liéeeaces, trending toward an appreciation of
complexity and offering an alternative to the ottkterministic, reductionist, “particulate”

explanatory paradigms of genetics.

Rather than explaining these differences simplyredated to genetic (nature) or cultural
(nurture) influences, Anne Fausto-Sterling uses ddyic Systems Theory to explain how
cultural differences translate into physical diffleces (Fausto-Sterling 2003). As opposed to a
commonly held view that nature and nurture are detaly isolated factors, Fausto-Sterling
explains that “nature and nurture are components sihgle dynamic system.” Thus genetic

factors act in conjunction with environmental coments (Fausto-Sterling 2003).

The question whether the post-genomic researcth fiekpigenetics is truly an appreciation

of complexity will be discussed through the anayafiresults in this thesis.

1.3 The Question of Objectivity and the Populariation of Science

Another aspect that inherently concerns biologsménces and therefore also STS is the
creation of objective truth or truth value throusgientific inquiry. Truth is described when
statements are accord with fact or reality, orliigdo an original or to a standard or ideal
(Burgess & Burgess 2011). The concept of objedtivth is discussed and debated in several
contexts. Scientific objectivity is a charactedstif scientific claims, methods and results. It
expresses the idea that the claims, methods anttsred science are not, or should not be
influenced by particular perspectives, value commaiits, community bias or personal
interests. Objectivity is often considered as aaldor scientific inquiry, as a good reason for
valuing scientific knowledge, and as the basishefduthority of science in society (Douglas
2004).
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This ideal of objectivity has been criticized refgetly in philosophy of science, questioning
both its value and its attainabilitfzeminist standpoint theorists such as Donna Haraway
(1988) and Sandra Harding (1991) deny the intecohkerence of a view from nowhere: all
human knowledge is at the base hurkmowledge and is therefore necessarily from
someone’s perspectivé&ollowing Donna Haraway no position is innocent ahdrefore
intentions should be laid open. She proposed tmeepi ofsituated knowledgeas a new
form of objectivity. If it is apparent where the dwledge is coming from and who is

speaking, science looses the totalitarian effeaerdiway 1988).

The question of objectivity is also of importanae the area of epigenetic research and
through my analysis | will discuss how claims areduced as ‘objective’ in the discourse.
Objectivity claims of science are further of intgreas scientific knowledge is widely

popularized and thus the societal role of ‘objeEtacientific claims needs to be observed.

Through the development of transfer media, in paldr mass media and the establishment of
professional science journalists, the presentatfa@tientific information and the construction
of certain images of science in the public spheseevenhanced. Several questions were thus
raised by scholars in the area of science studisit is happening with scientific knowledge
in the public space? How is it interpreted and l®w implemented in existing non-scientific
knowledge debates (Felt et al. 1995)7?

Popularization of science was thought to be a tnés®on process between a receptor and a
transmitter connected through intermediary agdntshis model scientists were producing
genuinely scientific knowledge that can be simetifiand made ‘comprehendible’ to the
general public (Felt et al. 1995). Since the 193i6ree and technology scholars have begun
to deviate from this classical view as the rigigha@tion of purely scientific and popular
knowledge appeared problematic. Foremost scierttigtsiselves are constantly simplifying
their work in order to make it understandable foleagues and co-workers. In addition the
work of Bruno Latour and Steve Woolgar describedv lexientific knowledge itself is a
process of collective negotiations of claims. Imstase popularization of the scientific
production of ‘facts’ is an extension of this preseand thus also a negotiation of claims.
Eventually the feedback of popularised knowledgekb® the research process and the
interaction of science and the public sphere inaedlpd and differentiated discourses can
have an impact for the scientific knowledge productnd should not be neglected (Felt et

al. 1995). According to science sociologist PeteeiMyart the public sphere cannot be

14



considered as ‘passive’. Science does not holdotivileged status of communicating true

knowledge anymore which is then taken from popaoiladia and transmitted without change
(Weingart 2003). The further the differentiations science the more abstract are the
researched objects resulting in a highly specidlsmentific language. This increases the gap
between science and the social surrounding anddifies the transmission und translation

efforts (Weingart 2003).

Popular media hold a powerful status in the coesitva and grounding of the public opinion.
In my thesis | will work on several popularizatiomechanisms, such as sensationalism or
simplification concerning epigenetic research, #at often applied by popular media. The
perception of popular articles contributes to emgssocietal roles and through popular media
moral implications are transported often basedferstience research. Further the discourse
of activation or in-activation of genes in embeddedocio-biological paradigms of gender
differences (Schmitz 2015). Overall studies on epaiic further strengthen the importance of
debates over biological processes in the Gendeli€stjFausto-Sterling 2003).

1.4 The Epigenetic Discourse

Epigenetics are defined by stable and long-tereratibns in the transcriptional potential of a
cell although the DNA sequence itself is not beatigred (Egger 2004). The field can be
described as the study of how exogenous factorribote to genetic expression through
epigenetic modification. These changes do not pd&ee in the sequence of the genetic code
but on many levels above the genome, thus the éprfinom the Greek upon. Exterior factors
such as environment, stress and diet have an eaffette epigenetic level inside any cell's

nucleus.

Changes in gene expression can be caused by mgojatey systems involving DNA
methylation, histone modification, nucleosome laoat or noncoding RNA (Bird 2007,
Riddihough & Zahn 2010). DNA methylation is the pess by which a methyl group (@Hs
appended to the physical structure of the DNA md&¢Mehler 2008). The presence of
methylation at a particular gene locus typicallyeyants gene expression via physical
obstruction of DNA transcriptase and other DNA-hngdproteins (Mehler 2008, Richardson
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2014). The epigenetic regulation of gene expressiceen as essential to the development of
an organism, playing important roles in diversecpsses such as cell differentiation and
genomic imprinting (Feil & Fragga 2012). Methylaties heritable through the generations
and depending on where the methylation is locatexhn have tremendous effects such as

diseases disposition of the next generation.

The studies of epigentics have caused for a l@ttteition in the recent years, however not
only out of interest for molecular biology but algso the broader academic society and
popular sciences. Through controversial agendasdasuburses a heterogeneous view on
epigenetics has been constructed. It encompasses gbthe most exciting contemporary
biology and is portrayed by the popular press esvalutionary new science - an antidote to
the idea that we are pre-determined by our gerer8l media have claimed that epigenetics
offer new aspects of gene regulation as well asuaial paradigm shift in developmental
biology (Niewthner 2011).

A crucial topic in this context is the social ingation of environmental epigenetics, a part of
epigenetics that studies environmental influenedsch could cause changes in the genome
regulation. While epigenetic is purely biologicalhggulated through changes in gene
expression, environmental epigenetic research i@asrsthat a difference in the environment
can produce long-term epigenetic effects in studmestly performed on twins (Ballestar
2010). Recent studies are focusing on potentiagémetically determined) consequences on
human health. The term "epigenetic inheritancelised to describe both cell to cell and
organism to organism information transfer. The infation transfer from organism to
organism is further defined as transgenerationaeggtics. Although these two levels of
epigenetic inheritance are equivalent in unicetlubmganisms, they may have different
mechanisms and evolutionary distinctions in mullider organisms (Jablonka & Lamb
2010). Indications on genetic modification in foahtransgenerational epigenetics have their
roots in the beliefs of Lamarckian inheritance anel controversial to classical genetics. Jean
Baptiste Lamarck incorporated the idea that an rosga can pass on characteristics it
acquired during its lifetime, to its offspring, anhis evolutionary theories (Lamarck 1914).
This is controversial to Francis Crick’s dogma thas coined the 30century and postulates
that DNA is coding for RNA which is then coding fproteins. From the protein, thus from
the phenotype there is no way back to the DNA atingrto classical genetics. Thus far there
are only a few hints suggesting that taught or meduabilities can be transferred from one
generation to the other through germ cells. Furgheansfer to the following generation is not
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proof enough for an epigenetic manifestation (HsgB814). Epigenetic changes may be
mitotically (or even meiotically) heritable — altingh how far this is or could be the case is
still debated. Meanwhile several scientific netvghave been established in which studies to

epigenetic factors are collected (http://www.ndpimih.gov/epigenomics).

In spite of the expanding discourse of epigenetiesterm itself was first introduced over 70
years ago by Conrad Hall Waddington (Waddington2)9¥vaddington mentioned several
factors influencing the cell nonetheless, through ‘hype’ around epigenetics, this has been
reduced to the factors that are directly targefidgA and are in interaction with it. Thus
epigenetics is not as “new”, and the ways in whiaks constructed as novel speak to wider
debates about the scope and nature of biomediBinkersgill et al. 2014).

In a recent article researchers have plead for idmdtplinarity between biology and
sociology in order to create more space for enwviremntal epigenetic studies and to achieve
established results in collaboration (Pickersdikle 2013). This poses an enormous challenge
as in biology itself very little is knowso far on the mechanisms that seem to be governing
epigenetic regulation of cells. Epigenetics cowdse as a bridge between the social sciences
and the biological sciences, allowing a truly imte¢gd understanding of human health and
behaviour (McGowan and Szyf 2010).

1.5 Gender and Motherhood

The maternal body has long been seen as posinglalitrg counterpoint to the mythical well-
bounded, fully unified, seamless masculine bodyk{K2005, Richardson 2014). At the same
time, the capacity of the maternal body to nurtura,its womb and its breasts, seems to give
its boundaries a different kind of lack of fixity tbridge the gap between two bodies,
becoming both one and two at once through gestatidmilk (Kukla 2005).

Female sexuality and the female capacity to givih laire seen as grounds for affirming both
the power and the value of the female body. Wommatrnal bodies are seen as a source of
positive values to set against male norms, strgssane and inter-subjectivity, as opposed to
autonomy and duty (O'Brien 1981, Ruddick 1989). Waolm engagement with the

reproductive process is also regarded with resjpedhe natural world, which puts them at
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the forefront of ecological movements (Griffin 1978 this sense women's bodies are given
a positive value. However, such approaches holdi#mgers of homogenising what are very
variable experiences both of sexuality and maternithe social and the psychological
constructions of 'normal’ mothers (with 'normalingesynonymous with ‘good’ and with
'ideal’) run counter to the reality of motherho&hdenix & Woollett 1991)Furthermore the
paradoxical character of motherhood has been obderas both a socially determined,
potentially oppressive role and one that also plesiprofound personal meaning that can

expand the boundaries of women's lives (McMahorb)199

In my thesis | wanted to focused on main resulth@epigenetic research of the past decade,
particularly focussing on the notions of environtam@and transgenerational epigenetics, and
its popularized statements. The social construabibfemale bodies and motherhood in the
context of epigenetics is the most important aspegant to analyse. In this discourse of
epigenetic research, women are seen as the fivgibament for their children. This notion
can produce different moral discourses and may sxpleem to further analysis (Niewohner
2011). Not only is the female body seen as thé déingironment it is also the infant delivery
that plays a role in epigenetic research. Anotbeug of my thesis was on explanations of
sexual orientation which is also connected to #mdle body as processes are described that

have epigenetic consequenaesitera

There are several examples of experimental anitndies that have observed the impact of
maternal behaviour on methylation patterns (Meam¢yl. 2001, McGowan et al. 2009). In
some studies maternal behaviour in rats and minebeaseen as the base for environmental
epigenetics in proposing similar behaviour in husahbhis mirroring of animal studies in
human epigenetic research will also be emphasizredhé context of environmental

epigenetics.
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2 Material and Methods

2.1 Research strategy

After the above mentioned workshop | had a coursleeaUniversity about the popularization
of science from a gender studies perspective. Tirdhe application of special strategies
such as simplification, sensationalism, fictionafian and others, scientific knowledge is
made ‘understandable’ for the public. It was theattl decided | would like to compare
articles from the scientific literature with theqadar media for my master thesis. The choice
of the articles is based on my research interesttlas focus of the above mentioned debates
around the highly popularized original publicatiof$e articles have been chosen solely by
research on epigenetic studies with the focus peatally popularized media. Through my
first research | have become aware that this wallkcantinue in the direction of pregnancy. |
searched for epigenetic studies in humans and afidse work | found was around the topic
of pregnancy opening the field for my thesis todaten the topic of nature versus nurture
through this debate. The articles from the popuoiadia are not older than 5 years and the
originals are not older than 10 years. | wante#gdep my analysis as recent as possible to
show the actuality of this research and its impur¢ain societal changes, thus most of the
article are from the last two years. The aim of theearch was to analyse how certain

statements evolve in popular media through the ection with epigenetic research.

Through a popular science blog | found an artitleud the process of giving birth and the
epigenetic mechanisms that have been observedidrfinst case studyl went from the
popular media back to the original publication.avl chosen these articles out of personal
reason and current interest around this debateasl personally born through a Caesarean
section as this was the only option to secure ifieeof my mother and me. It is through
articles like these that are easily accessibldénimternet that personal health problems are
put into question. In an age where the internenigh too often used as the best answer
concerning symptoms it raises concerns what comsegs studies like these and their
popularization can have on socially constructedsdasf health.

Then | found a BBC documentary about environmegmal transgenerational epigenetics with

the title: “The Ghost in our Genes”. | am sure tbeeral analyses could be based solely on
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this one hour documentary as it provides strongestgpes of modern life science research

practices.

“At the heart of this new field is a simple but temtious idea — that genes have a
'memory'. That the lives of your grandparents —ainghey breathed, the food they ate,
even the things they saw — can directly affect ydecades later, despite your never
experiencing these things yourself. And that what glo in your lifetime could in turn

affect your grandchildren.” (BBC Documentary)

These are the opening words to this work on decaflepigenetic research. A very short
section in this film is about stress on pregnantnen during the World Trade Centre attacks.
Based on this | searched for the original studies the popularized articles (The Guardian)
and decided to look at stress and the connecti@pigenetics as well. At this point | already
had the impression that this strong focus on pnegyaould be interesting for my thesis and |
read Annie Murphy Pauls book on “How the nine merkfore birth can change the rest of
our lives”. In the book | found a passage also $oagi on the World Trade Centre studies and

| chose this as mgecond case study

While looking for further articles on stress | falthe “Ice Storm Project” and these articles
were chosen for théhird case studybecause they attached to the already observesk stre
during pregnancy and can be seen as a furtheraiprdve of the before assumed epigenetic
effects through prenatal maternal stress.

Throughout this process | was influenced both kykileg for scientific articles and their
popularization and the other way around, hencecuded in the direction in which my
research led me. In terms of popular media | tt@ccompare more than two articles if

possible in order to show the different levels opplarization.

By reading Annie Murphy Pauls book about the im@oce of processes that happen in the
womb, one of the probably most widely discussedgmaecy topic suddenly became
interesting for my thesis as well. 1 could remembieat the topic of nutrition was also
discussed at the workshop in 2012 and throughdurésearch | found that the mouse studies

from then have been replicated with women in Gamliech led me to myourth case study

Finally even though this was not a simply lineasgasss, the publication of Rice et al. in 2012
that was found on many controversial blogs and site the internet was chosen as fifta

case studybecause it connects the misinterpretation potenfizepigenetic research and
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popular media in a final way. It is as well conmetto pregnancy and it was important for me

to analyse this article for my thesis especiallyehese it was widely popularized.

2.2 Research on case studies

Through the analysis of 5 case studies the diftareim the original publications to the

popularized articles can be observed. The topidhefcase studies have been formed out of
the theoretical background around the epigenescadirse. Through the establishment of
categories a comparison between the case studpessible and the different values that are

transported through epigenetic research becomeleidihese case studies are the following:

Giving birth
Posttraumatic stress during pregnancy
Prenatal maternal stress

Nutrition

a kr 0N e

Homosexuality

Through the developed research questions, 5 ca¢sgbave been formed for the analysis.
These categories have evolved out of the obserebdtds around the area of epigenetics
which have influenced me while reading the arti¢tasthe first time texts. They should not
be seen as rigid however for purpose of the armliiswas important to create some
boundaries. | am also aware that motherhood, thealee body and women might seem
difficult to differ in some cases however | haveedrto argue why | believed that certain

statements in the analysis belong to the chosegagt. These categories are the following:

- Motherhood
- Women

- Female body
- Sexuality

- Social structures
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Motherhood

Motherhood was chosen as a category because threadimg of the articles it seemed to me
as if epigenetic research is very often descrilbedugh research focusing on mothers. Even
though the word ‘motherhood’ is not used straighwird it is implicitly transported through
examples such as ‘maternal’ or the ‘mother’s niotnit The question that was asked through
this category was: How is the concept of motherhmmthected to responsibility in epigenetic

research?

Women
Most of the studies | have found are focused on &m@ind in most cases pregnant women.
The category of women was chosen to identify hownew are described through epigenetic

research and how men are accounted for epigersgarch.

Female Body

In most of the studies that are concerned with qagy or the process of giving birth | had
the impression that the female body is seen aseareh object for epigenetics. By using the
female body as a category | tried to identify tlesgages that transported this image. The

guestion was how the female body is described igesetic research.

Sexuality

The category of sexuality gained in importance whapealysing the article on homosexuality
and epigenetics. The aim was to identify how se®ua put into words through scientific
and popular literature. It was interesting to use tategory in the other articles as well as it
could show if or how sexuality was part or not loé tdiscourse of pregnancy and pregnant

women.

Social structures

| tried to combine here any parts of the articlest tvere based on assumptions about societal
roles. Of course motherhood, the female body, woamehsexuality can also be seen as social
constructs however it was important to keep therseparate categories to emphasise their
importance in epigenetic research. In this catedomanted to combine certain statements

that were based on interpretations through theentisocio-cultural environment.

| was thinking of a category of “gender” itself en | decided to work on this throughout

my analysis. | did not want to focus solely omiirder to avoid a blind spot.
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2.3 Method

Qualitative content analysis was used in orderstal#dish categories that are connected to the
conceptions of epigenetics and are being appliedifierent media through debates about
motherhood and sexuality. Therefore the articlesewead and then re-read with the focus on
the above mentioned categories. For the scienéfiicles, in most of the cases, the
introduction and discussion were chosen for thegmical analysis. The methodological part
and the results were mentioned in the analysie€danprehension of the study, however due

to the focus on interpretations of results theyenmst analysed by categories.

Content analysis has developed from communicagsearch and is potentially one of the
most important research techniques in the sociahses. According to Berelson the analysis
provides a research technique for the objectivetesyatic and quantitative description of the
manifest content of communication (Berelson 19528F It seeks to analyze data within a
specific context in view of the meanings someoragegroup or a culture — attributes to them
(Krippendorff 1989). Content analysis was chosertlics work because it provides the tools

that were important for the analysis of this kirditerature.

The analysis assures not only that all units ofysigreceive equal treatment, whether they
are entered at the beginning or at the end of atysis. Moreover, content analysis allows
researchers to establish their own context for imyguhus opening the door to a rich

repertoire of social-scientific constructs by whielxts may become meaningful in ways that

a culture may not be aware of (Krippendorff 1989).

According to Krippendorff content analysis commomdgntains six steps that define the
technique procedurally. The first step is the degigase, a conceptual phase during which
the analysts define their context and explore thece of relevant data that either are or may
become available. The second phase is describeohiiging’. This is the phase of defining
and ultimately identifying units of analysis in thelume of available dat&ample unitsnake
possible the drawing of a statistically represeveasample of potentially available date while
recording unitsare regarded as having meanings independent adrosteer. The third step is
the sampling phase where it is important that tleahchy of the sample units becomes
representative of the organization of the symbogtibenomena under investigation
(Krippendorff 1989). In the fourth step coding tak@lace in which the recording units are

classified according to categories. In the fifttaph the drawing of interferences takes place
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which Krippendorff describes as the most imporfgmse in the analysis. It applies the stable
knowledge about how the variable accounts of catkdd are related to the phenomena the
researcher wants to know about. The final stepas/alidation; this however is limited by the
intention of the technique to infer what cannotobserved directly and for which validating
evidence is not readily available (Krippendorff @98According to Krippendorff content
analysis should not be undertaken without at lelast possibility of bringing validating
evidence to bear on its findings.

Despite its generality, content analysis has sarherent limitations. The most important one

is the replicability requirement. It implies fixemhd observer-independent categories and
procedures that must be codified. If categories doined from the very material being

analyzed the findings cannot be generalized beybedgiven data. While when they are

derived from a general theory findings tend to ignamuch of the symbolic richness and

uniqueness of the data. Therefore the researclsetoheompromise when applying content

analysis (Krippendorff 1989).

Following this procedure the analysis of the da#ated by a conceptual phase of design in
which the context was defined of what was not oladde directly and thus important for the
research. Then theample unitsvere designed which in my case were the chos&ilesrin
the case studies. In my sampling process | searfoheelcording units The process of coding
after Krippendorff is the step in which the recogliunits are described and classified
according to the categories. In my case | searébeditations which were representing my
recording units and out of these | extracted, $gdole, core terms for my analysis. Then |
interpreted these citations according to the categoThe final step was the validation of the
content analysis. For my analysis | often obsestatement that in my opinion held implicit
messages and thus | validated these by interprétm@ossible purpose or direction of these

statements.

Even though it is stated to be ‘objective’ | wowddyue that objectivity in a sense of an
undefined individual performing the analysis is possible.

Each case study can be regarded as a new topidegmening introduces the background of
the research, the authors and the publications #nat mentioned. Then the original
publication is analysed and the study is explairadthe following the statements in the
popularized articles are analysed. After the iniictihn to the articles each one of them is

analysed according to the categories. The mosifisignt citations are used at the beginning
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in order to interpret these in the analysis. In s@ases explanations to results are also given
in the categorical analysis. Eventually, the resafteach case study are combined in a short

summary and discussion in the end.

2.4 Language

The consistent use of masculine pronouns leavesntpeession that women could not be
among the group to which the writer is referringhil® some may respond that the masculine
pronouns "he" and "his" refer to men and women bl impression left is in the eye of the
reader, not that of the writer. Because many readsrd masculine pronouns to refer only to
men, the writer, perhaps inadvertently, will haveated the wrong impression. In my thesis |
will try to avoid using gender-specific languageenhpossible and will overall use gender-

neutral language.
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3 Case studies

3.1 Giving birth

The first case study in epigenetic research is deduon a recent publication on the
implications for future health caused by Cesaredivery. The original article was published
in November 2014 in the American Journal of Obste& Gynecology. | have found out
about this study through a popular science blogwwifle.com) in an article with the title
“Cesarean Delivery May Cause Epigenetic Changd3ainies DNA”. These articles will be
analysed through the categories: motherhood, worthenfemale body, sexuality and the
underlying social structures. The analysis focuseghe description of epigenetic research

and its popularization.

3.1.1 Primary literature

“Cesarean delivery and hematopoietic stem cell emmtics in the newborn infant:

implications for future health?” Almgren et al.12D

The authors of this article are a group of scieént@d doctors researching at the Karolinska
Institute and the Centre for Molecular MedicineSitockholm Sweden. The work was funded

through grants by various Swedish and Americandations.

In the past decade an increase in Cesarean s¢Ci®)rhas been observed worldwide and CS
can be seen as the most common surgical procedtimmed in women of child-bearing age
(Menacker et al. 2006).

The article focuses on clinical studies that halvewsy that CS birth is associated with a
greater risk of developing diseases later in like, asthma, allergies, type 1 diabetes, celiac
disease, obesity, and malignancies. Taking theskest into account it is still unclear how CS

“may compromise health in the offspring”.
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Thus 18 babies delivered by CS versus 25 delivesedaginal birth have been analyzed
through their methylation pattern. The researcheanse found support for altered epigenetic
states in blood cells from newborns delivered lactle CS compared with those vaginally
born. The epigenetic states provide mechanismstherfunctional genome and mediate
adaptations to a dynamic environment. A connectidnthe epigenetic state and the
environment is important because the epigeneticiygdamnucleic acid (DNA) methylation
may last stable for the cell's lifetime, albeit dion. Following this connection DNA
methylation and epigenetic cell memory associatéith whe mode of delivery could be
mechanisms for later differences in disease risggeially if these occur in progenitor cells.
A progenitor cell is a biological cell that, likeseem cell, has a tendency to differentiate into a
specific type of cell, but is already more spedifian a stem cell and is pushed to differentiate
into its "target” cell. The most important diffecenbetween stem cells and progenitor cells is
that stem cells can replicate indefinitely, wherpesgenitor cells can divide only a limited
number of times. Controversy about the exact defimiremains and the concept is still
evolving (Seaberg et al. 2003).

The researchers call this idea “the epigenetic nmgrobbirth” and thus lead to their research
hypothesis and questions focusing on stem cellsy Hypothesise that DNA methylation in
neonatal stem cells differs in relation to modedefivery and between different genes/gene
regions.

Already it is important to state that in this resdathe only factor considered is the birth
method. Thus the type of question is directly sea for only this difference in the babies
observed.

The conclusion out of the research is: “Data preskherein suggest that CS is associated
with altered epigenetic states of neonatal CD34#diepoietic stem cells, involving
differential DNA methylation of genes/gene regiordevant for later immune-mediated
diseases.”

Hematopoietic progenitor cell antigen CD34 alsownas CD34 antigen is a protein that in
humans is encoded by the CD34 gene. Cells expes&ddB4 (CD34+ cell) are normally
found in the umbilical cord and bone marrow as hepwaietic cells (Satterthwaite et al.
1992).

Hematopoietic stem cells that are described abovéh@ blood cells that give rise to all the
other blood cells and are derived from mesoderneyTdre located in the red bone marrow,

which is contained in the core of most bones (Netidnstitute of Health, 2011).
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Through their research they have been able to dstmade 3 novel findings.

1. The global DNA-methylation in neo-natal stem cellgied in relation to the mode of
delivery.

2. Genome-wide methylation analysis identified 343 Cpgsitions that were
differentially methylated in cord blood CD34+ hewaietic stem cells from infants
delivered with CS compared with infants vaginalgtidered.

3. They also show the first evidence for a relatiopdtetween the duration of birth and

the degree of DNA methylation of specific genesfispring.

In the following analysis the article was analyaedording to 5 categories.

Women

According to the World Health Organization up t@d5f deliveries a CS is recommended
however most countries are exceeding this recomatemdand women are undergoing CS
without a necessary medical indication (Almgremaket20014, Menacker et al. 2006). The
short —term outcomes of CS have been observed e long-term consequences remain
enigmatic. The researchers consider these incréas&s for a reason to study the effects by
mode of delivery. The authors describe this obgemwalso as “global change in childbirth”.
Only in the introduction about this development tllen women is mentioned, in the further
article the women who give birth are always catieathers. Thus motherhood in this example

is considered to be starting with the moment ahbir

Motherhood

Motherhood as a category in the analysis has béswmsen when certain stereotypes
concerning the responsibility of a woman as a nrotlexe provided. This often happens in an
implicit and not direct way.

By arguing that CS could “compromise health” thisplies that it is the woman that
compromises with her child’s health and is implyiagnegative and harmful act. Some
evidence is given for this “compromise”: lack ofpappriate gut colonization and microbiome
exposure, the lack of the immune-activating effeftabor, and epigenetic changes that may
modify the immune system have been related to &%eckrisks for health and diseases.
Considering motherhood this is clearly an importiadtor as mothers are through labor

apparently activating the children’s immune-aciiwat
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“The hygiene hypothesis postulates that the laatotdnization of the infant with maternal
gut flora after CS may prevent the initiation of immune system of the newborn.”
This sentence in the discussion clearly showsttigatlack” of the maternal gut flora can hold
back the child’s immunity thus leading to complioas in later life. It is not mentioned that
the gut flora itself is activated by colonizatiohnaicrobes in the first hour after birth and is in
any way only developing after birth as the child@n without gut flora (Neu et al. 2011).
This is important because by not mentioning thiciad step one could think that again it is
only the maternal aspect that is missing. The dqueshat rises here is whether the maternal
gut flora is in all the cases as beneficial. I6ths the cause of the immune system activation
then research should probably also involve the foi@akeffects of this aspect.
They did however find a correlation between thehylation of DNA and the duration of
labor. This suggests that the findings relate botatself because the methylation status at the
start of vaginal birth resembles that of CS newbofithus it is assumed that the methylation

of DNA changes with delivery.

Female body
“The stress of being born during vaginal delivesy Suggested to be important for
successful physiological transition and survivaltes fetus leaves uterine life and enters
the outside world. Infants delivered by elective B&ore the onset of labor lack this
preparation.”
Thus the process of birth is being called a ‘prafjan’ that is inevitably important for the
future of one’s child. Therefore CS may be maladapfor newborns as in addition the
activation of the adaptive immune system is affeéciEhese experimental data suggest that
delivery mode can alter gene expression with atfanal significance for the immune
system. The authors state that: “...the main ideauothypothesis is that altered methylation
may create poised, replication-heritable epigeneidcks, not immediately influencing gene
transcription until a second hit arrives causingedse.” This ‘second hit’ is not further
described as it is not clear how this would aftbet epigenetic state. This means that through
a CS epigenetic marks can be inherited that areribesl as ‘poised’ however this does not
mean that these will lead to the actual developroétite disease.
“A major limitation in this study is that causalitgnnot be established”, because additionally
the participants were not randomly assigned todifferent delivery modes. This of course

leads to a selection bias that should not be nesgleaccording to the authors.
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The female body in this context is seen as purpbrational and as a vehicle through which
the baby's immune system can be activated and ithie frocess can be optimized if it is
performed the most ‘natural’ way.

Considering vaginal delivery to be the ‘normal’ wafygiving birth this is also connected to
the potential of the female body. Thus it strengththe biological aspect of being female. In
considering this to be the only way of a healthivéey mode these biologically deterministic
aspects are underlined.

Sexuality
In this article the focus is strongly on the praces giving birth and all the processes before

birth that are relevant only in women. Sexualityneg mentioned nor can it be associated to

the article in this context.

Social structures

In the discussion the researchers state that barhan living conditions and stress,utero
and at and immediately after birth, may affect fatbealth and that these so-called ‘imprints’
are highly likely to be epigenetic.
“Early epigenetic modifications can poise genes,fliture response of a second trigger,
like infection, trauma, toxicants, and aging. Thues limits for cellular and organ functions
may be determined long before they are challenged.”
It is of importance to highlight the word ‘poiseéte. These early epigenetic modifications
that are caused by different birth conditions @a®uaned to be as powerful as to actually harm
the genes for maybe even a lifetime. Throughowstdhiicle the role of the woman in deciding
over the choice of birth is implied and it is theman’s body that is at question here.
The word ‘poise’ implies a clear harmful directitimat carries a strong force behind these
epigenetic mechanisms. Thus through this descnptartain societal norms of woman and
birth are enhanced.
‘Risk’ is also an important factor that is repeatedy often in the article. Either it is the risk a
woman takes when choosing a CS or it concernsiskeof altering the methylation pattern
which again holds risks for future life and possibiseases. By reading the article focusing

on the word risk it becomes clear that this is @maegument against CS.
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However, the authors only state that “a possilierpretation of these discoveries is that the
mode of delivery affects the epigenetic state oflvern infants”. Therefore they suggest that
their findings might have significant implicatiofisr health and disease in later life. CS is
increasing and in many parts of the world it i®atty the most common delivery mode. Even
through this research, a direct causal relationsbigveen this increase and increased rates of
later immune disease cannot be concluded. For deaimpasthma an increased incidence in
the last decade cannot be associated with theasederates of CS (Almgren et al. 2014,
Bager et al. 2008).
The results show a differential methylation fotestst 1 gene involved in the immune system.
This gene has been associated with a genetic posiion to type 1 diabetes, 1 of the
diseases occurring in individuals born through Tlis is strengthening the fact that other
factors have been taken into account (e.g.: mdtee, birth order, birth weight, breast-
feeding, maternal diabetes, or family history).
A specifically important aspect of the researchewsiclusion is on the future of individuals
born through CS.
“An altered epigenetic profile after CS may be aamrn for umbilical cord blood bank,
used for transplantation purposes. Mode of deliagfgcts the banking quality in terms of
numbers of cord blood cells. However it is unknowimether delivery mode also affects
transplantation outcomes.”
This seems to be a research question of high irmpcet as more and more CSs are
performed. It is interesting how this is seen agadrtant as it is not even clear how epigentics
work thus if these could really interfere with tsphantations is open to debate. This can
additionally be associated with today’s optimizatwf health in any possible way thus even

on the genetic level.

The research on CS associated health risks has patential confounders. The study
presented here has provided evidence of a potengahanism encoding specific sites in the
genome through epigenetic marks. It is importardtade that these differentially methylated
sites were not only found in gene promoters, aoregif DNA that initiates transcription of a
particular gene, but also in intragenic regionstratch of DNA sequences located between
genes, and in regions potentially harbouring endi@d hus further shows how very little we
know about these methylations and how on diffegamte expression steps of DNA changes

can occur. The question that could also be askedhéther methylation is not as common in
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genes that the universality of a certain event caneally be related to it. | would like to
argue that it becomes visible that methylationeisnsas an explanatory mechanism, however
it is genetically complex and thus not only soc&luctures but also existing biological
knowledge are strengthened.

Finally the researchers state that the importask t& now to investigate whether any of the
differentially methylated positions associated with mode of delivery retain their epigenetic

marks in these CD34+ hematopoietic stem cellsadimescence/adulthood.

3.1.2 Blog article

“Cesarean Delivery May Cause Epigenetic ChangesBabies DNA”.

(www.iflscience.com, retrieved September 2014).

This article is a summary and interpretation of dhiginal publication analyzed before. The
results are taken directly out of the research papke authors of the article are not
mentioned on the blog nor is there a site sectiberey something is described about the
writers of the blog. The article begins by explamihe primary outcome of the study, thus
that epigenetic changes have been observed indlabia through CS.

The article summarizes the outcome of the resemmdhmentions Professor Ekstrom who has
participated in research. Methylation is descrilede as “the major path through which
environment factors can alter the expression oétietraits”.

According to the article a detailed study of 12tle¢ babies found statistically significant
differences in methylation in almost 350 regiomaahy of which are known to influence the
immune system.” Even though this analysis doesfamis on popularization mechanism of
science media it is interesting how out of “at tehgyene involved in the immune system”
many are mentioned in the blog article. This acoyraight not be of significant importance
nonetheless it shows that these new findings caprbmoted by the popular press in a
sensational way. In mentioning ‘many’ possible gemstead of the accurate number which

in this case would be ‘at least one’ the epigenagbwver over influencing the immune system
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is enhanced even more and has tremendous effeptgpirar literature recently also leading

to advice in terms of lifestyle.

Women

In this article women are not explicitly mentioraad throughout the explanation of the study
the focus is solely on mothers who will give birfthus a pregnant woman is already seen as
a mother even before birth.

Motherhood

Even though it is mentioned that the long-lastifigats of the epigenetic changes remain
enigmatic the discovery “may explain the relativpborer outcomes for babies delivered this
way”. It is interesting how in comparison to thesearch paper that mentions other studies
with future effects such as diabetes, in the bldicla ‘poorer outcomes’ are described
without actually explaining what these are. Addialy motherhood is already implicitly
described by focusing on ‘poorer outcomes’ withiffecent birth method. In this way a

certain responsibility is generalized and can loggoted on to several aspects of motherhood.

Female body
“During a vaginal delivery, the fetus is exposedatoincreased level of stress, which in a
positive way will prepare the unborn baby for likeitside the uterus,” said co-author
Professor Mikael Norman (Karolinska University Jmlr2014) according to the blog-article
(IFLSScience 2014). This sentence must come fronmimview as it is not found in the
original paper and is also not cited. In this dase not even necessary to include epigenetics
as the simple fact of stress can explain to thauaopnedia why it is more ‘natural’ to give
birth through the conventional way. Having a ndtscentist say that this is the positive way
to prepare the baby for life outside of uterus, clhis solely in the responsibility of the
woman and her body, is highlighting the importan€ehis debate. Again it is through the
female body that the child is prepared for the digside the uterus.
“This ‘activation of the fetus' defense systemgsitt occur when a caesarean section is
performed before labour begins, which in turn cookda possible cause for the noticed
differences between the groups.”
Human infants born vaginally have a very differsatcession during the early phases of gut

colonization and possibly long-term compositionttedir microbiota than those delivered by
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Caesarean section (Dominguez-Bello 2010). The wsffetthis difference in infant delivery

on adult health remain to be discovered. This caldét be an additional effect that could
contribute to disease formation. The claimed ‘atton of the fetus’ is purely speculating and
strongly implying a directed action in this obsatvesults and additionally this reference is

never used in the original article.

CS is described as formerly being a ‘last, despavption’ where the “mother’'s abdomen and
uterus are surgically cut open to remove the baBgmoving the baby means taking it away
from the mother. The framing of “removing a babgnfr a mother” is in a way far more
powerful to what it implies then pushing a babyotigh the birth canal. This form of
argumentation implies a negative aspect to the laghy is taken away from the mother and
not pushed through ‘by nature’.

The article then goes into the controversial aspéd€S as it poses problems in terms of

diseases attributed to CS for mother and baby.

Social structures

“However, in many countries perverse financial mtoees favour the use of caesareans
even where a vaginal birth is probably the betteiae.”
These ‘perverse financial incentives’ are not nwrgd any further in the text nor is it
described why a vaginal birth in these cases shioeilthe better choice. In this way a moral
judgment is implied without any justification evetmough when ‘perverse financial

incentives’ sounds like a strong argument.

The article concludes that the biological mechasigmedisposing a fetus or a newborn infant

to get a certain disease later in life are compéd depend on both genetic and

environmental factors during the formative yealfsisTs interesting as in the article itself the

biological aspects are the primary focus and itreeas if the complexity is mentioned only in

a necessary outlook. Further these epigenetic esacgn be either temporary or permanent

and there is not enough knowledge available ytgltovhether the observed effects will last.
“However it is particularly concerning that someigemetic effects are not only
permanent, but get passed on to offspring, potlgntaaking the effects of a single
birth multigenerational.”

34



These multigenerational observations are not meatidn the original text. It is interesting
that the popular media has taken this aspect iousmtc With this additional aspect, the
responsibility of the birth choice by mothers beesnan even bigger concern for the long

lasting effects over generations.

3.1.3 Discussion of the case study

Both of these articles focus strongly on the consages of a CS and thus on the
responsibility that comes with this decision. Thresponsibility is inevitably tight to female

bodies and the concept of motherhood. Thus not tirdyfemale body is seen as the first
environment it is also the infant delivery thatysla role in epigenetics contributing further to

the creation of responsibility over these actidrag tould presumably affect our genes.

Environment though itself can have a definitionippemn as it is unclear whether environment
is everything outside of the DNA or everything sumding the baby (Keller 2010). In the
articles the term ‘environment’ is not defined ahds unclear. In the analysis both of the
above mentioned definitions of environment havenbeensidered in order to gain a more

conclusive image.

An important question that has to be asked in thetext of these articles is: Why is
epigenetic research focusing on the Cesarean dgtiidore often a Cesarean delivery is
performed on maternal request which is also knositha “Cesarean delivery on maternal
request (CDMR) movement” (National Institute of He&2006). The popular media suggest
that many women are opting for caesareans in thef bleat it is a practical solution (Finger
et al. 2003). The ethical view that a woman hagitjie to make decisions regarding her body
has empowered women to make a choice regardingétieod of her childbirth (Minkoff et
al. 2004). Furthermore, with women living longeoncern about damage to the pelvic floor
organs by vaginal delivery adds an additional disn@mto the issue. Such damage could lead
to a relaxation in the ligaments that hold the jebrgans in place; urinary incontinence can

become a consequence.
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In this age of career-building the context of eanmental epigenetics plays a very important
role. Through research conducted only on the faaftdirth, and promoting vaginal birth as a
preoperational process for later life outside therus even more responsibility is pushed on
women and their pregnancy. No other factor is olexkin this research but the process of
giving birth. And even if others are mentioned theme always connected with other
conditions that the mother is experiencing. Menpsisedly do not play an important role in
this situation as they are ‘only’ the sperm dondisllowing Sandra Harding | think it is
important to rethink how a question in science barturned into a problem and where this
problem is rooted (Harding 1986). Thus it shoukbdbe considered that the long-term effects
of differentiated methylation are still to be digseced, however the article imply that children
born by CS could be ‘poised’ by the way they weoenb increasing the responsibility of
child-bearing even before the birth of the baby.abidition through this new epigenetic
research social structures are not only re-detehthey are also reinforced. It seems as if
epigenetics in this context are used as a poweéohll to strengthen social and gendered
norms. By social norms | mean the image that théhercholds a stronger connection to her
child by the simple fact that she gave birth tand in the context of this research men are
completely excluded. In terms of gendered normbeitomes visible that medicine and
genetics are still in power of deciding over thenvam’'s body which is seen as uncoupled
from women as individuals but is a vehicle throughich scientific questions can be
addressed and presumably answered.

In the age of self-entrepreneurship it is not ualisiat women choose to give birth in the
most convenient way, not only for the benefit oaltie risks but also in order to plan their
maternity as accurately as possible. Therefore ltsis debate as an important contradiction
and it leads to the subject of responsibility. Mmdeociety has put women in the position
where they still need to adapt to masculine wotkuale in order to reach the top positions
that are so often claimed to be held by men. Thissrio wonder that strategies empowering
women are pushing forward. Facebook is even payiag female employees to freeze their

eggs in order to plan their maternity leave momglganto their career (The Guardian 2014).

Eventually with this responsibility there alwaysnoes risk. Risk is the potential of losing
something of value. Values (such as physical healtbial status, emotional well being or
financial wealth) can be gained or lost when takisg resulting from a given action, activity

and/or inaction, foreseen or unforeseen. Risk temlze defined as the intentional interaction

36



with uncertainty (Ricardo et al. 2015). This stuohposes that women who go into labor are
actively taking risks only by deciding to have a.@®d of course the question remains
whether these risks of losing the value of heatilu$ true as the effects are unknown. The
factor of risk is permanently present in the areamgenetics and is strongly used with the

methylation patterns that are differentiated thfoegvironmental factors.

3.2 Posttraumatic Stress during pregnancy

Through a recent BBC documentary with the name ‘ginest in our genes’ | found out about
the research performed on women that were preghaitg the World Trade Centre attacks.
In this case study the focus is on research ofstramerational epigenetics. Several studies
point to toxic effects — like exposure to fungigder pesticides during pregnancy — causing
biological changes in rats that persist for attlé@sr generations (Manikkam et al. 2014). The
first text is the original publication written byaBhel Yehuda, a psychologist at the Mount
Sinai School of Medicine in New York, and colleagud’roduced in conjunction with
Jonathan Seckl, an Edinburgh doctor, her resulggest that stress effects can pass down
generations. The second text is the popular ariiclde genetics sections of the Guardian
with the title “Pregnant 9/11 survivors transméuma to their children”. And the third text is
a passage from Annie Murphy Pauls popular scieno& BHow the nine months before birth

shape the rest of our lives”.

3.2.1 Primary literature

JJransgenerational effects of posttraumatic strdssrder in babies of mothers

exposed to the world trade centre attacks duriegmancy” Yehuda et al. 2005

The paper was published in the Journal of CliniEatlocrinology & Metabolism in May
2005.
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After the tragic events of September™ldf 2001the effects of stress on a group of women
who were inside or near the World Trade Centreva@icd pregnant at the time were observed
in this study. The article starts by questioningywdnly a proportion of trauma-exposed
person actually develop the posttraumatic stressrder (PTSD). The research is focused on
identifying the ‘biological’ basis of the developnteof this disorder. In a study of Holocaust
survivors the prevalence of PTSD in offspring ofvetors that have not been exposed to
trauma has been observed (Yehuda et al. 1998, “ebiudl. 2005). This so-called parental-
PTSD is related to the reduced cortisol level. His tstudy the mean 24h urinary cortisol
excretion was significantly lower in the offsprinffHolocaust survivors with PTSD (Yehuda
et al 2002, Yehuda et al. 2005). These lower aurtisvels have also been observed
immediately after a trauma event which is descriagd ‘PTSD risk factor’. The study was
conducted with 38 pregnant women present at or niear World Trade Centre. The
researchers report a relationship between maté&?m&D symptoms and salivary cortisol
levels obtained at awakening and at bedtime, inherst and infants of mothers directly
exposed to the World Trade Centre collapse on 8eye2011 during pregnancy (Yehuda et
al. 2005).

Motherhood

When the cortisol concentration is associated witlsk for PTSD after trauma exposure, the
authors find it reasonable to believe that a cbation of early developmental factors,
includingin uteroeffects, could be programmed by early life infloes.

“Maternal exposure to glucocorticoids during pragnacan result in lower birth weight
and higher glucocorticoid levels in offspring, lesgito adult disease (...) and depression.”

The study was focused on the effects of Septemiiet 2xposures on fetal growth and other
pregnancy outcomes. In a previous study it wasrtegahat ‘such’ mothers gave birth to
smaller babies adjusted for gestational age anderlg] compared to women unexposed to
September 2011 during pregnancy (Berkowitz et@D32. It is interesting how through these
observations these 38 mothers are already combkimea specific group and are then
compared to other mothers with similar symptomsoAhere is no definition of PTSD itself
other than that it is a traumatic event that chenieFurther it would be interesting to know

whether PTSD exists in different forms thus if thével of cortisol decreased, persists
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throughout a longer period. If this is the casaduld be interesting to know whether the

symptoms correlate with the hardship of the ‘digord

“The results of the study report lower cortisold&s/in mothers who developed PTSD after
exposure to the World Trade Centre attacks on Sdpe 2011 compared with similarly
exposed mothers who did not develop PTSD. Additlgnhabies of mothers who

developed PTSD also showed lower salivary corteaadls in the first year of life.”

The question would also be how can ‘similar expesunf the attacks be measured in
general. How does this become an experimental aateghen the different influences cannot
be grasped? It seems as if this is used in ordeedoce and simplify towards the classical

symptoms of PTSD.

Also it is visible that the women were mothers Ibefgiving birth as this does not focus on
women that were pregnant at the time of the attauk especially on the mothers who
developed the condition in comparison to mothers,vaéven while being exposed to the same
events did not. These mothers are normalised irigmurse. Basically the ‘cohort’ is used
to study an abnormality as if ‘such’ mothers arekiag something to cope with the attack
even though not consciously but through their badidwus the category of motherhood and

the female body are strongly connected here.

Female body

“These lower levels were most significant in baldsesn to mothers with PTSD in their
third trimester on Semester 11 however the PTSDpsyms severity in the entire sample

was correlated with infant cortisol levels regasdlef trimester.”

Thus the cortisol levels in babies were unrelatedniaternal depression. The researchers
claim that the effects of maternal PTSD on cortsnh be observed very early in life of the
offspring and underscore the relevance if utero effects as contributors to putative
biological risk factors for PTSD. According to thesearchers a strong effect of PTSD on
cortisol in mothers exposed in the third trimestdr pregnancy could implicate the
involvement of so-called ‘prenatal factors’. Theseess-induced decreases in glucocorticoids
during pregnancy influences fetal brain developméptoducing permanent changes in
glucocorticoid programming in offspring” in both fman and animal and are in part

dependent on the gestational age of the fetusaGastl age (or menstrual age) is a measure
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of the age of a pregnancy where the origin is thenan's last normal menstrual period and is
usually measured in weeks (defined by the Ameri€ongress of Obstetricians and
Gynecologists 2012). Thus the mothers PTSD can havermanent effect on the offspring
and cause harmful development of the baby's brahese ‘permanent’ changes are not
defined as the results cannot be correlated togeloperiod of time. Still it is interesting how
‘prenatal factors’ are automatically influencimguteroeven though it is not clear what these

are.

Although the word epigenetics is not used the ermighan ‘prenatal factors’ holds the

potential of a black box. A description of an urgieg mechanism that is taken for granted.

Although the September 2011 exposure overall widea to reduced birth weight for the
gestational age this finding did not appear toddated to the presence of PTSD in mothers as
hypothesized before. This means that the babies b@n smaller but this did not correlate to
the PTSD.

The study follows the already obtained resultshefriesearch group on Holocaust victims and
extends it stating that “extrinsic environmentahdions occurring in offspring later in life
cannot fully account for transgenerational transiois of cortisol.” Thus it becomes clear that
the study on pregnant women during the World Tr@eatre attacks is based on the same

assumptions as the study on Holocaust victims.

It is important to note that these observations effetts related ton uteroprogramming and
early stress can change over time because thedbvary cortisol levels in offspring were
observed at 3 years but not at 7 years. Thus asdstliery important there are contributions
to cortisol levels based on the offspring’s owne&epment history.

“The current cohort provides an opportunity to exgrthe longitudinal development in
cortisol over time in relation to both remittedammgoing maternal symptoms and factors
related to child development and, accordingly, teedtangle the contributions of
genetic, pregnancyn uterg and postpartum influences on offspring cortigeels in a
sample where the intensity, frequency, and duratibthe stressor is clearly defined,

and the symptoms are clearly quantified in a prospe manner.”

This is the last statement of the scientific paguedl represents a future outlook on the study.
What is unclear to me is how even in the case r&fadly one year old children the future

outlook will be on the ‘maternal symptoms’ evenubb in the same paragraph it is stated
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that other factors need to be considered. Howeéweefdcus is solely on the mother and how

her environment can influence the chitdutero,the father is never considered.

Women

In this article women are not mentioned withoutigemothers. Men suffering from PTSD are
also not mentioned. Following the study chidren iafeuencedin utero by their mother’s
level of cortisol which is connected to sufferimgrh PTSD. Even though the level of cortisol
is connected to the women’s body would it not dlawe an effect if the father suffers from
PTSD? It is interesting how prenatal stress islgdixed on the female body as it seems to
be clear that only women experience PTSD that ciwéldcharmful for their babies. This

reduces the discussion of PTSD to a solely biokdgleterministic level.

Social structures

“Because adult Holocaust offspring also endorseenohildhood adversity and subjective
distress to stressful live events, it cannot bedwdut that cortisol levels reflect responses

of offspring to their own experience rather tharepgal PTSD.”

Nevertheless, the researchers state that the etdewhich any risk factor for PTSD is
associated with parental exposure, including pegndactors is unknown. These
transgenerational effects of trauma have often ladgteibuted to nongenetic, largely postnatal
influences such as ‘vicarious traumatisation ofdffspring by the parent’s communication of
their trauma to the child’ or other consequencegafental symptoms. Here the article
mentions ‘poor parenting’ as a parental symptonis already seems like a very controversial
category as the question rises who defines whpbas parenting? No definition to this term

is given.

In this study the offspring were only one year atdhe time of endocrine testing thus other
potential hypothesized mechanisms, related to abociegulation’, glucocorticoid
programmingn uterg and/or shared underlying genetic susceptibilieyraore relevant to the

cortisol alterations observed, according to théatst

Regarding these ‘social regulation’ other studié®ws that babies being raised under
conditions of neglect or abusive care have low amicortisol levels (Gunar et al. 2001). An

example of Macaque monkeys is mentioned where mfigpexposed to ‘maternal stress’
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showed lasting corticotrophin-releasing factor ateans and low cortisol levels which is a
profile observed in PTSD. Further Marmoset monkeysosed to early maternal separations
and monkeys exposed to stressful peer-rearingsilew reduced basal cortisol (Dettling et
al. 2002). In cross-fostering studies even brigfasxres in postnatal maternal care during a

critical period can have permanent neuroendocfieets in offspring.

“Thus, mothers with PTSD postpartum may displayedént or inconsistent behaviour

toward their offspring affecting glucocorticoid régtion.”

This paragraph perfectly shows how out of a studsfggmed with pregnant women the
effects that have beforehand been observed on msri&ke used as further strengthening
proof for the results. Also the final sentence dabuathers with PTSD and their behaviour to
their children strongly implies a negative effect the offspring. Which even if it were the
case raises the question of what is to be donédisndase? Can the mother truly be held

responsible for this?

Despite their results the researchers concludethigatontribution or pre-pregnancy or pre-
traumatic risk factors, including genetic, cannet éxcluded as a mechanism of cortisol
transmission to offspring because “PTSD may in peftect genetic or genetic-environmental
interactions regulating individual differences orttsol or cortisol response to stress that may,

in turn, be transmitted.” These factors could &gplain heterogeneity in the samples.

| would argue that in this case they are again meimyg genetic or genetic-environmental
effects to strengthen their results without a didetk to any sort of genetic data. Only
because this has been observed on monkeys as wesllrtbt make it transgenerational and
therefore it should not be easily generalized.

Sexuality

In this study sexuality it not mentioned in anytsafrway.
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3.2.2 The Guardian article

“Pregnant 9/11 survivors transmitted trauma tdr ttigildren”

This is an article focusing on 2 publications ofcRal Yehudas research with an overall
summary about epigenetic research. The article madished on the ‘The Guardian’
Genetics/Neurophilosophy section dh September 2011.The name of the author is missing.
For this case study | have chosen the originalipatibn above for the analysis. The second
publication with the title “Gene Expression Patterassociated with posttraumatic stress
disorder following exposure to the world trade cerattacks.” was published in 2009 by
Rachel Yehuda and colleagues in the Journal ofoBio&l Psychiatry. | will summarize the
second article which is important in terms of usteending and can be seen as a follow up
study of gene expression after the findings of ghevious study. This study has not been
analysed through categories as it is only a venrtsteport on the genetic findings with

limited information on possible interpretationstioé results.

PTSD is associated with enhanced responsivenei¥ ajlucocorticoid receptor and genes
involved in the regulation of this receptor mayaasate with PTSD risk. This study examined
risk factors in person exposed to the World Tradmtf@ attacks from a population-
representative sample. Genome-wide expression @asalas used to identify altered gene
activity patterns in highly exposed person compaveld those without PTSD (Yehuada et al.
2009). In total 40 Caucasians with high-magnitudgosure to 9/11 were chosen of which 20
were suffering from PTSD. The expression levelsmé gene involved were in the opposite
direction of those observed in recurrent depres@nder et al. 2004, Yehuda et al. 2009)
suggesting that gene expression in PTSD may bdategu‘by different mechanisms than in
depression, possibly including epigenetic mechasisithe expression of several genes was
reduced in individuals with PTSD and this therefanay contribute to the high levels of
glucocorticoid receptor activity that is consistgmtbserved in the condition.

This is the only time when the term ‘epigeneticuged in both of Yehuda’s publication.

The article in ‘The Guardian’ that refers to theseo scientific papers describes the
transmitted traumatic experiences through the Wdndde Centre attacks through the
“emerging field of epigenetics”. According to theiee psychologists predicted a wave of

trauma across the country following the attacksyédwr it is estimated that about 530,000
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New York City residents suffered from symptoms afsiptraumatic stress in the months

following the attack.

Women

“Among the tens of thousands of people directlycesqal to the World Trade Centre attack
were approximately 1,700 pregnant women. Some e$ehwomen went on to develop
symptoms of PTSD, and some of the children haveritdd the nightmare that their mothers
experienced on that day.”

How many are ‘some of these women’ exactly? Wohisl not be important when analysing a
population-representative? This again would only gwssible when PTSD would be a
symptom that could be generalized in this way. gsirphrase such as “some of the children
have inherited the nightmare that their mothersegrpces” a strong responsibility is
imposed on these women again as if they are redgperigr passing their genetic repertoire to

their children.

“Rachel Yehuda, professor of psychiatry and neueose in charge of the division, set out

to investigate how these women'’s experiences nafjact their children.”

It is actually very rare that a scientist is menéd solely when talking about research.
However in the case of these studies both in diehterature and in popular media it seems

as if Rachel Yehuda has become the ‘specialistnathlking about these results.

“They recruited 38 women...” is exemplifying that wemare merely objects of research

when considered in this context and were ‘recruii@dthe purpose of analysis.

Interestingly the article in The Guardian uses lthi@n of women’ and ‘those born to the
women who had developed PTSD’ as opposed to thbereotOne could argue that this has
no influence on the articles perception howeveo thldnk there is a difference in description
when talking early on about mothers because thed waother is connected to a strong
responsibility of a woman towards her societal mhen caring for her child.

Motherhood

“A key study in this emerging field, published 0@, showed that the quality of a rat

mother’s care significantly affects how its offsgribehave in adulthood.”
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Michael Meaney and colleagues reported in an infiaé paper with the controversial title
“Epigenetic programming by maternal behaviour” thatt pups that have been repeatedly
groomed and licked by their mothers during the fiveek of life were subsequently better at
coping with stressful and fearful situations thamp$ who received little or no contact
(Weaver et al. 2004). According to this study thedkects are mediated by epigenetic
mechanisms that alter expression of the gluco@diceceptor and this plays an important
role in the body’s response to stress. It is quitmar that this study uses the maternal
behaviour to emphasise the importance of thestcaitnmonly associated with motherhood in
our society thus it is clear that again these tesan rats are compared to those of the women
of the World Trade Centre attacks. Since this malilon in 2004 there has been an increase in
scientific studies that investigate how affectiaourishment and abuse in early life lead to
epigenetic changes that may remain stable througoindividual’s life (Kenney & Miiller

in prep.). | find this very disturbing as gendelesoare re-confirmed only by already existing
gender roles on a ‘new’ epigenetic level. These nature/nurture configurations contribute
to and change the intertwined scientific and matacourse about ‘good parenting’,
particularly when gendered assumptions about ‘nisthend ‘fathers’ can be observed in
science literature and media reports on epigenegidditionally concepts of ‘good’ and ‘bad’
parenting behaviour are created in the traffic leetw animal experiments and human
categories and these translations influence cosceptparenting as a natural and social

phenomenon.

“Specifically, pups that received high levels obgming and licking had higher levels of
methylation within regions of DNA that regulate taetivity of the glucocorticoid gene.
(...) By contrast, these epigenetic markers, as #reyknown, were not seen in the ‘low
maternal care’ pups, and consequently glucocodioeteptor levels were reduced in these

animal’s brains.”

Examples like these show this dichotomy confirntatiery clearly as it is out of our society
that ‘low maternal care’ is defined. With the défon of this term a strong moral concept is
transported as well. This legitimizes the stronguBon the maternal behaviour towards the
child that influences it for a lifetime and thusdgtthe maternal care that is responsible for the
well-being of the child for a life-time. Also it dees maternal care through a complete

devotedness to the offspring.
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“Similar mechanisms probably account for the traissman of trauma from mother to

unborn child.”

It is intriguingly dangerous to use these stereegym genetic research as this can lead to
assumptions that are very one sided as can beirs¢lea total exclusion of the figure of the

father.

Female body

“Intriguingly, reduced cortisol levels were mostpapent in those children whose mothers

were in the third trimester of pregnancy when thveye exposed to the attack.”

It is the female body that is exposed and thatthasimpact on the children. Through the
exact determination of the momentum in which theretation seems to be strongest a
generalization of the effect on the female bodgasn. There is also no data on how many

women were at this exact point of pregnancy atithe of the attack.

“Last month, researchers from the University of mssfvania reported that epigenetic
markers can be transmitted through two generanbmsice, suggesting that children who
inherited the nightmare of the World Trade Centtack from their mothers while in the

womb may in turn pass it on to their own children.”

This research by the University of Pennsylvaniadas mentioned any further and there is no
reference to it. | could not find any information ¢his highlighting the simplicity of the
popularization of science. It is also interestihgttthis research is used as the introduction to
the final argument that through these mice resulggest the same mechanism in humans. It
is also the first time the expression of ‘the wom$’used which illustrates again the

importance of the female body.

In the animal studies by Meaney et al. the epigenabdifications were observed in the
hippocampus, a brain region that is essentialdarning and memory formation. According
to the author it is “possible that epigenetic meskare laid down during the formation of

traumatic memories.”

Once again the processes in the womb are comparethose in mice and another
controversial aspect is discussed, the brain foamaifhus the female body is through the

womb connected or also responsible for modification
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Social structures

“The precise mechanism by which traumatic expesenare transmitted from one

generation to the next is still not known, but etynie is beginning to emerge.”

Results on animals again are used as ‘key studibeeh explaining complex process in the
female body and are leading to the bigger pictarexiplaining the transmission of traumatic
experiences. This approach of combined resultsfoinat a generally applicable conclusion is
used by popular media to evoke a complete repotheriopic even though this might not be
that case. This picture that begins to emergeastioat does not exist and should be found but

is constructed by the author in order to sensalimmnthe story.

“Yehuda’s work established low cortisol levels agsk factor for developing PTSD and,
then taken together with the animal studies, suggéat traumatic experiences can leave

epigenetic marks that alter the stress responsfspring.”

Epigenetic factors could also with genetic variatiexplain why some people are more
susceptible to stress than others. This could rtfetrany sort of event a woman goes through
while pregnant can have an effect on the child. piadlem with this sort of observation is

the definition. Who defines stress? And where ésghrely individual experience? Also stress

is not a purely female experience thus researchlglfiocus on gender as well.

3.2.3 Annie Murphy Paul book passage
“Origins: How the Nine Months Before Birth Shapes tRest of Our Lives
(2010)", Annie Murphy Paul

In this recent popular science book new researcitazoing a mother’'s stress level and
dietary habits during gestation are reviewed. Tdwa$ is on the influences on the fetus in the
future and possible diseases such as obesity, Hisadse and diabetes. She is a magazine
journalist and book author and her book has bearsgunt as the New York Times Notable
Book 2010.

She was writing this book at the time of her secprejnancy and was influenced by all the

news she heard about harmful effects from the enwient that influence the fetus in the
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womb. “...the science of fetal origins is openingunprecedented possibilities for prevention
and intervention, for giving birth to a generatitrat is healthier and happier than any that
came before.” This science also “produces new Isigaccording to her for the most
important question on earth: “What makes us the weayre?” For her we must look at where
it all began: the womb. The book can be seen ag@ scientific version of pregnancy

literature primarily written for women who will beme mothers in the near future.

The book is divided in 9 chapters each accordingrte month of pregnancy. Here | will

review a part of chapter 3 that corresponds tethentific article discussed before.

This part of the chapter starts off by describing events in the morning of Septembef 11
2001. She describes the people that were on tregrtav work or the waitresses setting the

table all which were nearby the World Trade Centre.

Women
“About 1700 of these people were pregnant womdrayg 42)

The moment the planes crashed into the twin totv&se women had to experience the same
horrors as others survivors: the chaos and confusie clouds of potentially toxic dust and

debris and the fear for their lives.

Pregnancy puts women into another category as dheyhrough their body responsible for
another being as well. This is why they need tontamtioned especially in experiencing the
‘same horrors as other survivors’. Normalizatiomaising place through the differentiation of

other survivors to pregnant women and the combioiregl pregnant women to one group.

Psychiatrist Rachel Yehuda was interviewed by titba. At the time of the catastrophe she
was arriving at work at the Bronx Veterans Affailedical Centre about 15 miles north of

New York. She was in a meeting when she got cddietler mother asking if she was alright

as she had seen the attack on TV. Yehuda and heagwes then organised a television and
watched the events unfold.

“Of course, | was thinking about what the long-teneactions of the survivors would be”

(Page 42), Yehuda stated in the interview.

Rachel Yehuda is then described in more detaibdsdding expert’ on post-traumatic stress

disorder, a condition that forces survivors ofaummatic event into a state of hypervigilance,
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assailing them with nightmares and panic attacks. iS also described as a PTSD researcher
who has mostly worked on Holocaust victims and Maet War veterans. Even though most
of the survivors of the Vietham War and many suswvof the Holocaust are men this is not
differentiated here. She especially worked on thekese trauma happened years or even

decades ago.

Motherhood

Since 9/11 Rachel Yehuda has co-authored sevei@karabout the effects on the survivors,
including studies of women who were exposed dupregnancy. She was mostly interested
in this ‘population’ as she calls it because she @ long-running interest in the
transgenerational transmission of PTSD risk, amd‘flanding down’ from susceptibility to
PTSD from parent to child. She studies this sir@@3lwhen she opened the first clinic in the
world devoted to the psychological treatment ofddalust victims. She was surprised when
for every call her clinic received from a Holocasstvivor it got five calls from their grown

children. Thus the second generation had symptdia3 8D, Yehuda observed.
“They reported the same nightmares, the same pdnigsas their parents did.” (Page 42)

Her research confirmed that the offspring of pasemth PTSD were more likely to develop
PTSD themselves, even though they were no mordy ltkeencounter traumatic events than

other people.

Through the use of words as ‘population’ she cleadmbines these women into a special
group. Also the term ‘handing down’ can be intetgde as a directional view of the

transmission this implicitly means handing downnirgarent to child and in this case the
mother which enhances the role of responsibilitho/is held responsible when the child is

born in times of stress? By studying the femaleyhod directly held responsible.

Murphy Paul tries to work out how this could happmemd explains that the traditional,
psychoanalytical explanation would be that the gmungeneration experienced trauma
through the stories of their parents and in obse@r¥heir struggle. In one case this is even
described as “the scar without the wound”. Yehudawell thought that the parent’s
symptoms in front of their children accounted fbe transgenerational effect however she
started wondering whether another mechanism bdjotke could be at work focusing on

processes in the womb.
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“It would mean that even before birth, mothers wegning their children that it's a wild
world out there, telling themBe careful It would mean that all of us, no matter how
privileged or civilized, are never far from what dRal Yehuda calls ‘the biology of

survival’(Page 48).

This is the final passage about the research ofi@atehuda in the book. The application of
studies around the influence of traumatic incidemtspregnant women insofar, that this can
be seen as an advice, is pure speculation anduthers interpretation. Additionally it is

probably the most effective way of simplifying tee®sults for pregnant women giving even
more power to the prenatal period and the strongnmg of motherhood. Women are not
only carries of the children; they hold a certaowpr of warning their children through the
connection of their body and the womb. Through gtegement the society’s importance of
motherhood and relationship of mothers to theildcan as opposed to father to their children

is proven through a ‘new’ genetic dimension.

Female body

The categories of motherhood and the female body sirongly connected here as
motherhood is defined through processes in the wamncbthe description of ‘in the womb’ is

attached to the female body.

The research of Rachel Yehuda has shown that dixatevels of cortisol were a marker of
vulnerability to PTSD. Thus people with low corlidevels were more likely to develop
symptoms after trauma. Cortisol is described asranbne released when the body is under
stress and a function of it is to stop the streastion once it is finished. When a person has a
low level of cortisol the body has a higher stdtalarm and thus not subside once the crisis is
finished. Another important discovery by Yehudahiat offspring of PTSD patients has lower

cortisol levels as well.

“Is this commonality simply genetic? Or could it passed dowin uterd? Nine-eleven

provided an opportunity to find out.” (Page 46)

Women who had developed PTSD after 9/11 had lowisobrievels as well as their babies
and this was strongest in infants whose mothersbieaah in their third trimester during the
attacks. The psychoanalytic explanation seems ossiple as the children were only a year

old. They could have not been “traumatized by tpanents’ stories”.
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Even though she talks about the parent’s storegjtiestion she asks in the book are directed
towards the mother. Could this be passed dowaterd? Again the use of ‘passed down’
shows a direction that could be willing and hold#ifeerent meaning.

The strong effects on babies after exposure irttind semester point to prenatal factors in
the transmission of PTSD risks, according to Yehuda

“It looked like the mothers with post-traumatic ests disorder had passed on a

vulnerability to the condition to their children iéhthey werean utera” (Page 44)

This is another passage that clearly shows thattlie female body that is concerned when
conditions of vulnerability can be transmitted. Wedability itself is interesting as it can also

be associated with a classical female charactenstiour society. Thus it is through the

female body that vulnerability is transmitted.

Another study performed by Yehuda and colleaguedaddcaust survivors and their grown
children provided another piece of “supporting evice”. In this experiment the offspring
were more likely to develop PTSD if their mothebsit not their fathers, had PTSD. This
meant for Yehuda that the classic genetic mechan&m not the sole model of transmission.

Yehuda concluded:

“We need to be looking where we hadn’t even comsiliéooking before (meaning in the
womb).” (Page 47)

The importance of the womb becomes even strongeatifigrentiating the mothers and the

fathers PTSD and correlating these. Also | woulgliarthat as there is no clear definition of
PTSD and the strength of the symptoms it is quitpassible to measure these by impact of
the father or the mother. Of course through thiseolation the responsibility on the side of
the mother increases and the connection of theeptraf motherhood and the female body is

visible.

Social structures

There is a last “twist in the story” as the autballs it. Post-traumatic stress disorder appears
to be a reaction to stress gone very wrong, caufiiggvictims immense unnecessary
suffering. Jonathan Seckl, a collaborator of Yehsdggests another way of thinking about

PTSD. He thinks that this might be a useful adéptah some circumstances.
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“In a particularly dangerous environment, the chemastic manifestations of PTSD — a
hyperawareness of one’s surroundings, a quickdriggsponse to danger — could save
someone’s life.”(Page 48)

Several scientists have elaborated in the samethaty‘extra vigilance and rapid shifts in

attention could be adaptive in an environment déidlanger or predators”. Our society might
lack the predators but a great effort is put incadion of focus and concentration, extra
vigilance and rapid shifts in attention can be mafdive and result in unnecessary anxiety

and problems with attention.

“As Yehuda watched in real time as tragedy straek own city, she was already thinking

about how to investigate its impact.” is statedviiyrphy Paul in her book.

Of course she is a PTSD researcher thus it is noderoshe sees this as a potential for her
studies but on the other hand she interprets thigoasibly beneficial because more research
subjects will be available. Already scientists aften seen as people who always think about
their research and thus a certain truth value se@ated with them. Through these citations
this belief of the career focused scientist whaigonnected from the wider picture of the

attack is constructed.

3.2.4 Discussion of the case study

While reading the articles for the first time | &rft asked myself why research questions like
these were asked and what the purpose of thesestuaiild be.

“How might the traumatic experience of a pregnanman be transmitted to her unborn
children? Research published over the past 10 yaam suggests that this probably
occurs by epigenetic mechanisms.” (The Guardian)

What exactly is this research trying to answerz@irse it could be that in future results like
these can be used in the therapy of severe casestleaugh the knowledge is still far from

being applicable to everyday psychotherapy. It seamif epigenetics in this context are used
to attach even more responsibility on the femal#ylsnd the concept of motherhood. | would

argue that these results are already in their relseguestion exclusively focused on women
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or ‘mothers to be’, and certain ‘blame’ is trandpdr Throughout history the image of the

pregnant women has shifted from having to stayatéfrom day one and rest to the ultimate
self-defined hero women who can work like neverbefand never skips one yoga class in
pregnancy. This development itself is part of a \etadebate about pregnancy however with
results like these the discussions evolving in fpepmedia need to be considered as well.
How could these pregnant women have protected thlgess from this stress that was

imposed on them and their unborn children? Nobadydn answer to this however the blame

is still transmitted with the trauma on their badie

Interestingly the scientific publication nor thepotar articles never describe how exactly
PTSD is defined. It would be crucial to know how'disorder’ which is already very

meaningful as word is described in medical ternt tarwhich degree this has an impact on
individuals and how long this impact sustains. @illthis is important when talking about

symptoms on women but is not mentioned nor putguotestion by the popular articles.

This as well as descriptions of ‘social regulation’‘poor parenting’ can be seen as black
boxes. A black box is a metaphor denoting a pi¢acaachinery that "runs by itself". That is,
when a series of instructions are too complicatetld repeated all the time, a black box is
drawn around it, allowing it to function only byvgig it "input” and "output” data. Its inner
complexity doesn't have to be known; one only needsse it in his/her daily activities
(Latour 1987). This is something that is constadtye in life sciences and its popularization.
| would even argue that ‘stress’ itself when meméid without context can be regarded as a
black box.

Thus cortisol in this research can be seen aslacheé to pin the topic to other factors that
could be responsible but are not solved yet. Usliegterm genetic in this sense is purely
speculating as is when talking about ‘genetic-emvmental interactions’ as this study did not
focus on those but solely on the cortisol levet ties been correlated to the mothers and their
offspring. There is no doubt that there is a retfatbetween PTSD and environment and most
likely the fetus development however in this reskahe topic is not analysed from the full

perspective in order to draw these conclusions.

What is also interesting in this case study is @magenetics is only mentioned on the side of
the original article, the exact words are ‘genetisdironmental interactions’. It is through the
popularization that epigenetics are used as the ‘emerging field’ that could possibly

explain the observed results.
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Another aspect that is differentiated in scientiiterature and popular media is that the
expression ‘in the womb’ is never used in scieatwontext. ‘In the womb’ seems to be a key
element for media when attaching these findingthéofemale body. | would argue that this
expression is powerful because it contains theraeg that the womb is the beginning of life

and thus the most important influence is imposeth@npart of the female body.

Throughout two out of three articles the importaneanimal studies is visible. Once it is
Monkeys in the discussion that lead to expresssoich as ‘maternal behaviour’ and the other
time it concerns rat mothers and their ‘licking agrdoming’ of pups. The comparison of
animal and human studies is valid of course as \ag not be very far apart on a genetic
level. Still these comparisons should be done wétte as humans differently experience their
social environment thus animal observations cahotit true for humans, especially mother

to child behaviour.

Furthermore in this case study is the homogeniraifcseveral aspects in epigenetic research
that causes a reduction in the interpretation @aoldserved. Generally when only focusing on
one specific vehicle such as cortisol and in addithe female body. This kind of reduction

causes simplification and assumes that procedseshiese can be explained easily which is

actually opposed to the complex reality of epigeset

3.3 Prenatal Maternal Stress

This case study focuses on the epigenetic effdgsematal stress based on the results of a
study called “Project Ice storm” published in Sepber 2014 in PlosOne and written by
Canadian scientists from the famous McGill workgrgup on epigenetics including, Moshe
Szyf. He was one of the pioneers in modern epigen#irough his publication on “Maternal
behaviour through rats” mentioned in the previoasecstudy (Weaver et al. 2004). The first
article is the original publication, the secondicket is from the website of a popular
epigenetic research site and the third article reamf CBC (Canadian Broadcasting

Cooperation) news Canatlze largest news broadcaster in Canada
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3.3.1 Primary literature

“DNA Methylation Signatures Triggered by prenatahternal stress exposure

to a Natural Disaster: Project Ice Storm” by Caodtal. 2014

Prenatal maternal stress (PNMS) predicts a wideetyarof behavioural and physical
outcomes in the offspring (Weinstock 2008, Cao-keial. 2014). Although epigenetic
processes may be responsible for PNMS effects, hussearch is hampered by the lack of
experimental methods that parallel controlled ahistadies (Charil et al. 2010, Harris 2011,
Cao-Lei et al. 2014). Disasters, however, provideiral experiments that can provide models
of prenatal stress. In this study women were résduiive months after the 1998 Quebec ice
storm who had been pregnant during the disasteraasdssed their degrees of objective
hardship and subjective distress. Project Ice Stwa® conceived following one of Canada’s
worst natural disasters in history: the January8lQ8ebec ice storm. Between January 6 and
January 9, a series of freezing rain storms paskemlgh southern Quebec covering
everything in a layer of ice. Resulting power ogmganged from a few hours to as long as 6

weeks for three million people in the province afeé@ec (Cao-Lei et al. 2014).

Thirteen years later the researchers observed DN raethylation profiling in T cells
obtained from 36 of the children and compared s$etecesults with those from saliva

samples obtained from the same children at age 8.

The objectives of the study were to determine ttterg to which objective and/or subjective
PNMS from a natural disaster would explain variantdNA methylation patterns many
years after birth and to determine whether thes¢enps can be discerned in T cells,
peripheral blood mononuclear cells and saliva c@lher tissues such as saliva and whole
blood cells are more accessible sources than bratandard longitudinal behavioural studies
in humans (Cao-Lei et al. 2014).

These data provide first evidence in humans sujgpttie conclusion that PNMS results in a
lasting, broad, and functionally organized DNA nydtion signature in several tissues in
offspring (Cao-Lei et al. 2014).
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Motherhood

“Prospective human studies suggest that materxatgrand life events in pregnancy predict

the fetus’ risk for cognitive and behavioural pek in later life (Talge et al. 2007).”

This citation in the introduction is one of the marguments for the description of the aim of
the research. There are studies that point intodinection and the researchers saw this as an
important aspect for this analysis. This suggesbanmaternal anxiety and the events in
pregnancy focuses exclusively on the mother asirttheential factor. Also the degree of
maternal anxiety is not defined nor does this arphew anxiety itself can be defined. The

same holds true for ‘life events in pregnancy’lase do not only include the mother.

“Epigenetic modifications of gene function may beeomechanism by which PNMS

results in poor outcomes in the offspring. DNA nython, an intensively studied

epigenetic mechanism could be modulated by exposarea variety of maternal

experiences and might participate in processes“tu#pt” the genome to stress signals
across multiple tissues and explain the broad-rangffects of early life stress on the
fetus.”

In this passage the strong meaning of epigenetidifioations becomes clear when the most
important mechanism of DNA methylation is mentionEuist of all, these ‘poor outcomes of
the offspring’ are pre-assumed from previous swidieostly conducted on animals.
Additionally the connection from an event to themssion of a disease can thus far not be
correlated to any cause. Also it is important @testthat these ‘poor outcomes’ are purely
defined on a genetic level. Thus the definitionpobr outcomes comes from the norm of
women who apparently do not experience PNMS. Thpeet can also be connected to the
category of the female body as this is a stron¢pgioal view on the female body. Secondly
this variety of ‘maternal experiences’ that can gioly ‘adapt’ the genome through these
processes describes a strong directional apprddmh.is a normative explanation of highly
complex processes where again the direct link coatdbe established yet. Also these broad-

ranging effects are not explained in detail.

“One approach to circumventing these methodologatedllenges (...) is to study the
effects of exposure to an independent random siresgch as a natural disaster, on DNA
methylation, thereby isolating any effects of thether's objective degree of exposure

from any genetic predisposition, and from her sttibje level of distress.”
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The aim was thus to only focus on the mother’seotiye’ stress and its effects on the fetus.
This implies a normalization of processes duringgpancy, as if the subjective stress would
not connect to the objective stress and as ifdbidd be studied separately.

This problematic approach of ‘objective’ versusbctive’ stress is the basis of this research
and is further discussed in the category of s@&tralctures.

In their discussion the authors explain how obyec®NMS in Project Ice Storm has shown
to be more important and thus they “hypothesizé ttia effects of objective PNMS on child
outcomes may be mediated by these DNA methylatibanges which could persist

throughout life.”

“Unfortunately no biological material was collect&édm the children of the Project Ice

Storm cohort at birth.”

This is interesting as it is not clear how diffeigrthe methylation has already taken place
when talking about changes persisting throughoetlifie. There is no actual reference for
these results.

“By using a natural disaster, this model allows tasisolate the degree of objective
exposure of the mother to the ice storm with leasgér of potential confounding by
family psychosocial characteristics, and allowstasnake tentative conclusions that the

associations we uncovered are causal in nature.”

Apart from mentioning ‘family psychosocial charac#cs’ as a confounding factor by this

conclusion of the study the expression of beingised in nature’ is very unigque. How can a
representative sample like this with the methodgploged and the results obtained, following
man-made, rules simply be put into the expressiansal in nature’? This is also interesting
as it is ‘nature’ itself by definition of the auttsothat ‘created’ this representative sample
through the disaster. | think that it becomes cleaw the researchers are trying to draw a

general conclusion with the aim to explain how tmat works through epigenetics.

Women

“Project Ice Storm recruited 174 mothers, who weregnant during the January 1998
Quebec Ice storm or who conceived within 3 monththe storm when stress hormones

could still be elevated.”
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For this study mothers were recruited in orderotonfa cohort of study objects. Also women
who were not pregnant during the storm are stilhstdered to be mothers even if they
conceived within these 3 months of the storm. Weambining this with the elevated stress
hormone normalization again is visible. Thus ‘thesemen are solely measured by their

stress hormone level.

“By using a natural disaster model, we can infat the epigenetic effects found in Project
Ice Storm are due to objective levels of hardshipeeenced by the pregnant woman

rather than to her level of sustained distress.”

The question that should be asked here is whelbtegr have even considered the level of
sustained distress in comparison to the claimepb@ive’ stress. As mentioned before this is
a problematic description of stress and pervadesiginout the analysis. It is also interesting
how in their conclusion the researchers use the tpregnant woman’ in singular even

though the study clearly does not focus on indiaigherceptions of stress.

Female body

“The Project Ice Storm cohort provides a uniqueaspmity to determine whether a direct
relationship exists between utero exposure to maternal stress and DNA methylation
signatures in the offspring, and to determine tkterdg to which variance in methylation is

explained by objective and/or subjective PNMS.”

By using the termifh uterd a certain vehicle is constructed for the conrettf environment
and the fetus through the female body that is anjyortant in context of the uterus.

“Moreover, our results call for a more careful exaation of the interactions between
DNA methylation changes in response to stress agdltth outcomes. Potential
confounding variables such as infant stress states to be taken into account in further

studies.”

It can be seen that the female body serves meselylaidge to the health of the fetus. Thus
epigenetics hold the key for these interactionss lalso through the female body that the

infant stress is defined which is emphasized tofbmportance in future studies.
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Social structures

“Thus, both animal and human research suggestsnthaero exposure to some form of
maternal “stress” or mood correlates with the feggegenome. None of these animal or
human studies are capable, however, of determinirigh aspect of the stress experience
is responsible for triggering a biological cascatiat will reach the fetus to alter
development: Whether the objective hardship expedéd by the pregnant female, or her

level of subjective distress, or some combinatibthe two.”

Why are these definitions of maternal mood and gheect distinction of objective and
subjective distress of such importance? As seémeiicategories of motherhood and women it
is problematic to define a certain kind of stressobjective’ as it is not known who defines it
as ‘objective’. It is already surprising that itpsssible to put such classical descriptions on
the stress experience. This biological cascade hwaieady creates a powerful image that
again could imply a direction is described as tivaty influenced by the mother suggesting
again strong responsibility on her side. Furtheermuld ‘objective’ stress by this definition

not also hold true for the father? Does the fatheontribution not count as ‘objective’ then?

The authors state that through this choice of doti@ research “mimics the experimental
control inherent in animal research”. Once agalreitomes clear that epigenetic studies need
to be based on animal research in order to holdt fregential explanatory effect. Also it
becomes clear that the experimental design waglb@asexperiments in the laboratory with
animals thus the research was trying to ‘mimic’naali studies rather than trying to analyze

these results with the primary focus on humans.

“The personal and financial costs of the disag#rd significant impact on the population.
Project Ice Storm has found that maternal objedievelship and subjective distress predict

different sets of developmental outcomes.”

This is the only time when the word ‘population’used in the whole article compared to
pregnant women and mothers. However in the stugdystignificant impact on the population

is measured solely by the developmental outconfeegeimced by maternal stress.

The effects of external stressor, the “mother’'gextive distress reactions, her trait levels of
mood” are difficult to differentiate in PNMS studieThus the authors emphasize that “in
human PNMS research we need to find a model whizhidcallow us to isolate specific

elements of the human stress experience.”
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In the discussion the authors do acknowledge thatdifficult to differentiate these levels of
stress however they do not put in question thesumptions about women’s stress but
generalize on the human stress experience. Theoaisolate specific elements of the human
stress experience assumes that these were diffgeshtas such and could be isolated. This
human stress experience itself is not defined ynveay however it is implicitly powerful and

important for their conclusion.

“The 1998 Quebec Ice Storm offered a unique oppdstuto isolate objective and
subjective aspects of PNMS and their associatiatisaffspring phenotypes given that the
objective degree of ice storm exposures was qaasiemly distributed in the population,
as such, the objective PNMS was not confounded bgetic, psychological, or

socioeconomic stratification.”

By not confounding their results with these stredifions the authors wanted to enhance their
‘objective degree’. If it is not possible to difeattiate as such the level of stress even though
they used terms as ‘subjective’ and ‘objective’ hoan the authors then assume that
psychological or socioeconomic stratification coalat play a crucial role in the analysis of
‘subjective’ stress experiences? Would it not beemmportant to include as many factors as
possible and focus more on the individual expegsraf stress before drawing conclusion by

eliminating those?

Even though through this study it can be assumat ramdomly assigned PNMS triggers
DNA methylation changes in cells in humans the argthighlight the importance of a bigger
sample size in order to further establish the camskeffect relationship between PNMS and
DNA methylation. This is a very positive aspectiasse results rely on a small cohort and a

big sample size should always be emphasized.

3.3.2 What is epigenetics article
“Prenatal Maternal Stress Triggers Distinct DNA hydition Signatures in Ice

Storm Babies”

The article was published in November 2014 by Bailerkpatrick on the website

www.whatisepigenetics.com. It is based on the pabarticle and has a correct citation of the
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PlosOne publication. The article focuses strongiyttte scientists Lei Cao-Lei, Moshe Szyf
and Suzanne King and the fact that the study warmpeed by members of McGill
University. This highlights the importance of thrsstitute and the scientists in the field of

epigenetics.

Women

The article explains that “researchers from McGitiversity and the Douglas Mental Health
University are finding out that the length of tirmgpregnant woman went without electricity

during this time predicts her child’s epigenetioffe.”

It becomes clear that this is less scientific ggorethan before. In popularization of these
findings it seems to be easier to talk about thgtle of time a woman went without electricity
as the sole stress producing element. It is al®wasting how this is already put into context

with a prediction on the child’s epigenetic profile

“...women who were pregnant during the storm wereuited and their degrees of

hardship and distress were assessed...”

In this article women are again objects of resedhet have been recruited for scientific
purposes. Also their degree of hardship and dstnexe not actually assessed as this is not

possible.

“...assessing the effects the stressful ice stormhhdson the children of women who were

pregnant during or became pregnant shortly afeedibaster.”

In this article women are not immediately seen aghers and thus the concept of mothers
before conceiving is not prevailing here. Thisngportant because it has an implicit value

when talking about pregnancy.

Motherhood

“...it was found that maternal hardship could predit amount of DNA methylation in

the babies’ T cells.”

This article uses the expression ‘maternal hardshgon the study above and this is not
explained in any detail. It is only clear that nmaté hardship seems to be more important
than paternal hardship as the father is not meation any way. Also this is a simplification
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as maternal hardship cannot ‘predict’ the amourDA methylation. In the original article

there is correlation however no quantification wéls data is yet possible.

“It's also the first time a study has showed thadwing changes to the babies’ epigenome
occurs due to a mother’s objective exposure test@ad not the level of emotional distress

she experiences.”

This is interesting as it is the first time the wéemotional’ is used in context of motherhood.
| would argue that this is again another mechammtpopularization as it is easier to describe
maternal stress by stereotypes such as ‘emotional’.

In the article the term “prenatal maternal objeethardship” is described as the amount of
time a pregnant woman went without electricity, amyry she experienced as a result of the
storm, the extent of damage that was done to hgsendrhis was positively correlated to the
DNA methylation levels. Thus an injury a woman aced while pregnant is seen as an
objective hardship. This sort of generalizationsa&k a clear positioning of the authors in
order to fully understand these observations. Alsly because the injury was experienced
through the storm it is still a personal, indivitisress experience.

Female body

“Scientists have discovered a unique DNA ‘signatoif children who were in the womb

while the massive ice storm occurred.”

The use of the word signature as such is impli@iplaining some sort of negative effect on
these children through the experiences ‘in the worlilb the womb again is used in
popularization which asiri uterd stands for a vehicle through the female body &mel

environment.

Social structures

The scientists do state that the long-term charigemugh DNA methylation are poorly
understood. However “the epigenetic signature” npayt these teenagers at risk for
developing health complications according to thiclar This conclusion highlights again
how epigenetic research is always directed at éutlevelopments of ‘these’ children who

have been exposed to some sort of stress. Ag&irbesomes a very powerful word which
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also raises the question of who put whom at rigk laow could these women have protected

themselves from this sort of stress in the firacplP?

3.3.3 CBC article

“Ice storm stress affected pregnant women'’s offgprstudy suggests”

The third article has been published on CBC Newsa@a on September 22014. It is a
very short summary of the above mentioned reslilis. not clear who wrote this article as
there is no Journalist name mentioned. In thisclartthe “stress and hardship faced by
pregnant women” is mentioned at the beginning thadugh the Quebec Ice storm in 1998
may have affected the health of the children thes@en gave birth to. Another difference to
other articles is that the researchers have be¢erviewed.

Motherhood

Again the Universities are mentioned (as thesewaalé known) and that 150 families were

followed in which “the mother was pregnant durihg hatural disaster”.

In this article it is interesting that the focusaigain on the mother not on the woman that was
pregnant. This is probably because in popular miédgimportant to create certain images

such as the ‘mother’.
“The goal of the study was to see if maternal stedfects the health of children.”

This again shows a simplification of the resultsres‘maternal stress’ is not explained by the
study’s aim of subjectivity and objectivity stregdsferentiation. However it becomes clear

that it was only the maternal stress that was Hjective of the study.
Female body

Once again in a popular article the importance rofadvice that can be taken out of the

research is visible.
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“Szyf says the research needs to be replicatedlangar study, but that it highlights how

important it is to keep a non-stressful environnfenpregnant women.”

This again is focused on the female body exclugiwglich should not be stressed. Of course
it is important to keep women during pregnancy bitvaenvironmental stress level however
this is subjective and individual. Also pregnantmen are emphasized to work long into their
pregnancy and thus it becomes unclear why thisafostress is neglected by defining it as

‘subjective’ in the study.

Women

“Szyf says this study is the first to show thatemjve stress, such as the number of days a
woman went without electricity, is what causes Hasfing changes in genetic expression

and not the degree of emotional stress.”

This is an interesting statement as it compareslifferent sorts of stress on a new level. It is
not clear if the objective stress is actually wbhatises ‘long-lasting’ changes however for
popular science purposes it seems to be easiaptaie it in this way. Also it is important to

state that in this phrase the sole focus is omvttraan and not even on the pregnant woman.

Social structures

“We have evidence in animals that if you stressaaimal during the pregnancy that will
have long-term effects in the way the DNA is prognaed and the way their health shapes
up later in life. But we didn’t know if this can jpen in humans... because it's unethical

to stress little babies,” said Moshe Szyf.

| find this statement very disturbing because fobtall yes it is ‘unethical’ but however
already the idea of it based on animal studiesuestpnable. Who defines what is unethical
and what not? Is it not also unethical to stressals? Furthermore can this ‘natural disaster’

really be taken as the same study design usecdhiioraés?

“The health effects of the change in genetic esgion aren’t clear, but researchers say it

could put children at a greater risk to developiast, diabetes or obesity.”

Again ‘risk’ is used when talking about genetic Begsion and the outcomes for children. If

these health effects are not clear yet then whihdaesearcher claim there is a higher ‘risk’.
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It seems as if in popularization it is importantdonstruct certain strong statements about
these effects in order to highlight the important¢he findings and make them accessible to
the widest audience.

3.3.4 Discussion of the Case study

In this case study it can be seen how definitionshsas stress carry strong social
connotations. It is thus interesting how stresglsd only important for women and how

stressful events are seen as crucially importaetvialking about the health of the offspring.

The definition of the term stress as objective uersubjective in terms of a natural disaster is
problematic as can be seen in the appearance tioougeveral categories. The question is
the legitimization of this study through identifgiran ice storm as an occurrence that has
objective stress on pregnant women. Of course diigoes do not state that every pregnant
woman has the same reaction to this event nonsth#éieough this approach the ‘subjective’
stress which is not measurable before this everdgdaced. A pregnant woman’s subjective
stress is not subject of research before the dietmbf the objective stress. This objective
stress is for the researchers triggered by a capdst event and described by this event. Thus
already this cannot be objective. This dual debnitsimplifies stress to a solely triggering

momentum and the researcher do not even discissprtitlematic.

Another aspect is the expression ‘causal in natm@ch appeared in the original article.
Through this sort of explanation the importancehef value of the research is demonstrated.
This means that the researchers believe that #resprocesses causal in nature and ready to
be inspected by them rather than mentioning howsoural environment and perceptions of

stress influence how we do research on these gabjec

Several mechanisms of popularization are visiblewali. For example the definition of
subjective and objective is not at all mentionedpapularization but is described through

emotional stress. This is probably due to the eass of explaining the results.

Another aspect that becomes clear in popularizaigsothe advice value. Once again in

epigenetic research results are taken for grantedd changed into a sort of advice for a
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healthier sort of life for the pregnant woman amdbarn child. This is stated in the same

article that described how knowledge on geneticesson is still limited.

3.4 Nutrition

Very few topics have been as widely discussed wih#ing about pregnancy as women'’s
nutrition. The following articles focus on a stud§y epigenetics that for once could show
evidence for the assumed influence of women’s tiatrion the genetic repertoire of her
unborn baby. The first article is the original sitic publication, the second article is from a

popular scientific internet site and the third @etiis the BBC News coverage about the story.

3.4.1 Primary literature

“Maternal nutrition at conception modulates DNA mgation of human metastable

epialleles” Dominquez-Salas et al. 2014

The article was printed in November 2014 in the azage Nature Communications. The
main author is Paula Dominguez-Salas with furtfecd-authors. It is based on the study of
environmental influence on Agouti mouse performe@003 by Waterland & Jirtle (see also

Figure 1).
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Figure 1: Agouti mice. All mammals have a
gene callechgouti When a mouseagoutigene is
completely unmethylated, its coat is yellow and it
is obese and prone to diabetes and cancer. When
theagoutigene is methylated, which is the case in
most mice, the coat colour is brown and the
mouse has a low disease risk. Fat yellow mice and
skinny brown mice are genetically identical. The
fat yellow mice are different because they have a
different epigenetic profile. When researchers fed
pregnant yellow mice a methyl-rich diet, most of
her pups were brown and stayed healthy for life.
These results showed that the environment in the
womb influences adult health. Early nutrition
affects adult metabolism in humans and other
mammals, potentially via persistent alterationsin
DNA methylation. These findings suggest that
dietary supplementation, long presumed to be
purely beneficial, may have unintended
deleterious influences on the establishment of
epigenetic gene  regulation in  humans
(Waterland&Jirtle 2003; Figure retrieved May 26
2015, University of Utah).

The study focuses on metastable epialleles whiehalleles that are variably expressed in
genetically identical individuals due to epigenetiodification established during early
development and are thought to be particularly exdble to environmental influence
(Rakyan et al. 2002, Dominguez-Salas et al. 20IH¢. experiments in agouti viable yellow
mice have demonstrated that maternal dietary clzaaffecting methyl-donor availability
alter epigenetic development at metastable epgslleind that this is causing permanent
phenotypic variation among isogenic offspring (Wated & Jirtle 2003, Waterland et al.
2006, Dolinoy et al. 2007). These metastable egesl can be seen as epigenetic
polymorphisms. The methylation of these in accésstells can provide a readout of the
epigenetic state in other tissue and thus makes #iractive for epigenetic epidemiological
studies (Waterland & Michels 2007, Harris et all20Dominguez-Salas et al. 2014).

The original publication as well as the populaici&thave been analysed according to the
five categories.
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Women

In this previous study the percentage of DNA mettigh was higher in children conceived in
the protein-energy-limited rainy (‘hungry’) seasdiman in those conceived in the dry
(‘harvest’) season. The terms ‘*hungry’ and ‘harvestve been used by the authors and are
problematic due to the limited definition as they mbt explain why a rainy season leads to
hunger and moreover who the hungry ones are. Hawieve still implicitly understood
showing a supremacy view on the topic. In this wtildy propose that other nutrients critical
to methyl-donor metabolic pathways may have a ingitrole. They report a prospective
study that replicates the season of conceptiorctsffen the epigenotype and extends the
findings to additional human metastable alleles.

“Exploiting an experiment of nature that determisessonal fluctuations in the dietary
intake and nutritional status of rural Gambian womee previously demonstrated that
seasons of conception significantly influence thethylation of candidate metastable

epialleles in children.”

The term “exploiting an experiment of nature” seafisturbing as nature itself is not at all
explained and for me it is not clear how through #rgument of epigenetic research on
Gambian women this is an experiment of nature. talthlly, | see the exploitation behind it
not as a very suiting word for an already contreiarattentive to study nutritional patterns
through Gambian rural women. Women in the explanatif the study are merely a vehicle to

‘exploit an experiment of nature’.

Motherhood

“We further show that DNA methylation is predictabhfluenced by periconceptional

maternal plasma biomarker concentrations of keyranigtrients involved in one carbon

metabolism. This represents a demonstration in hsrttaat a mother’s nutritional status at
the time of conception can influence her child’'sigepome, with likely lifelong

implications.”

The time around the moment of conception is definedpericonceptual. Thus the word
‘maternal’ is already used before the conceptiosn énzen taken place. When the moment of
conception is concerned it is not only about theh®ag it is about women and men. It is also

not only ‘her’ child. By applying this periconcepdumportance motherhood is assumed to
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begin even before conception thus the questiorbeamsked: When does motherhood begin?
This causes for certain problems as it can alsobeoseen as the moment when 2 people
decide to have a baby because then every conceptiold provide for a wishful experience
of motherhood. Nonetheless it seems easy in tefnmotogical explanation to use results
with the notion of motherhood even though it evogesial and gendered roles because only

the woman is considered.

“Our data represent first-in-human confirmationtttitee maternal blood biomarker status
of substrates and cofactors required for methyled@athways, measured around the time

of conception, predicts the methylation patternmetastable epialleles in offspring.”

These ‘maternal blood biomarkers’ around the timeanception are important. | would
argue that the term maternal differentiates fromn itiother’s blood biomarkers. A mother,
even though the question again would be when ore Hecome a mother, is a woman with a
relationship to a child that does not necessardyehto be her own while the adjective
‘maternal’ also depicts a moral responsibility mehsomeone with a child. Often women are
also described as maternal because of their afftnitcare about others. Thus it is as if a
moral concept lies already behind blood biomarkatso through focusing on the maternal
here the paternal blood biomarkers are complegdtyolt as if not important even around the

topic of conception.

Female body

In addition the increased maternal body mass inges<also predictive of decreased systemic
infant DNA methylation in metastable epialleles.isTtcould potentially be of global
significance and further research will focus onfetiént effects driven by total adiposity
and/or dynamic changes in energy balance. Addifipitize research is continuing on infants

from these studies to observe long-time effects.

If this is of global significance it would mean ththe body mass index which already is one
measure of judging the body will be understoodedéhtly as it can have a genetic effect on
unborn infants. | find it interesting that a studya small group of women can lead to strong

conclusions such as global significances.

In the discussion of their results the authors meanthat evidence is accumulating that

environmental factors during early-life have loegat effect on later health outcomes and
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that these processes reflect epigenetic responsgericonceptual exposures’. This kind of
exposure is describe as the environment beforeepdion, of the not yet conceived child,
thus practically speaking the women’s body canaalyeinfluence the life of her child for a
lifetime. | find this problematic as only nutritiowas concerned and is also seen as an

exposure.

Sexuality

It is interesting that even though the study sumdsuthe topic of conception sexuality is not

part of this research in any way.

Social structures

“Our experimental design (based on random distiwnuiof conceptions to different
seasons) eliminates many possible confounders l@uiuse our data corroborate prior
knowledge from controlled supplementation studiesanimal models, a likely causal

effect can be inferred.”

Animal studies are taken as a basic underliningpafenetic studying when performed with
humans. In a sense this is an accepted fact in maosteciety that animals are taken as
reference to explain biological processes and enmiental effects on humans. If the
experimental design eliminates confounders why dbesargument have to be held by the
previous animal study? It should speak for its@lso this experimental design has been
applied in the same way as from animal studies #gasn the question was answered before

posed, as the problem itself was pre-determined.

Even though the phenotypic consequences of thesativas in methylation are not yet
known the “possible implications of tissue-wideggietic variation at Metastable epialleles
induced by subtle differences in maternal micraeatr status and body mass index at the

time of conception are far reaching.”

The authors state that the result are still noughao form a conclusive understanding and
describe that even subtle differences in maternalamutrient status and body mass index at
the time of conception are crucial. Once again wanand not men, are the ones that
primarily influence their children. This is confimg societal norms through epigenetic

results.
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In this study nutrition is the only factor that abserved when considering pregnancy and
epigenetics. Thus the social in the maternal behanis reduced to solely nutrition and the
focus is on identifying the ‘right’ nutrition frorthe ‘wrong’. The description of only ‘dry’
and ‘rainy’ seasonal states gives no definitiorthankind of food that these women are eating
and simplifies the results. Thus social factors andy described through the nutritional

values.

3.4.2 The Scientist article
“Epigenetic effects of Mom’s Diet” by Emily Willingam

The article was published in April 2014 on the 8tis.com a popular science magazine and
is reporting on the above mentioned study. Ovetall summarized with the sub-headline
“Molecular markers of a mother’s nutrition aroute time of conception can be found in her
child’s DNA”, which already introduces the topicttvia certain force on the importance of

the mother.

Motherhood

“Maternal nutrition around the time of concepticancaffect the regulatory tagging of her
child’'s DNA from the earliest embryonic stages, ading to a study (...)" is the first

sentence describing that the focus was on a paepuilat women and children in Gambia. The
focus here lies on the earliest embryonic stagdso Ahe word maternal enhances the
importance of the mother versus the father andutitrahis the responsibility of motherhood

is directly transported.

One scientist says in the interview that “the @dlance of this study” is that the metastable

epialleles have been identified.

“Not only does (the variation) occur stochasticalhd is influenced by maternal nutrition

before and during pregnancy, but also it occurtesygally throughout the embryo.”
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The results show “associations between maternahduikers and increased or decreased
methylation in infant DNA and that all of the matal biomarkers together explained about
10% of the variation in these infant DNA methylatjpatterns.”

What is interesting is that these 10% are not &urthiscussed. It is not clear whether a 10%
influence is a strong variation or how many peragniethylation are ‘normal’ according to
other results. It seems to me that numbers are ag&d to build a stronger argument around

the results of the research.

Female body

The article then focuses on the Dutch Hunger wjintdrich included mothers who lived

through the Dutch famine in the World War 1l anckithchildren born during that period

(Roseboom et al. 2006, Schulz 2010). This studiegribed as the first “hints” at a maternal
dietary influence. The Dutch Hunger winter is adsproblematic case on a social level which
is often not anticipated as such. How could thehmst have feed themselves differently
when there was nothing else to eat? In this caséetihhale body is a vehicle for the health of
the fetus. In the grey-zones between heredity mrgmission numerous historical, social and
cultural experiences are translated into physialagiraces. In this translation epigenetics

occurs as a discipline that verifies causalitied promises final explanations (Richter 2015).

According to the co-author Andrew Prentice thisdgtshows something the Dutch Hunger
Winter study could not. They “recruited mothers gpectively” and through their focus on
metastable epialleles they were able to “identifg tritical period when maternal diet has
affected this process”. This moment is “either odag in the mother’s ovary some two

weeks prior to conception or within the first tways or so of conception.”

Again the influence is occurring even before cotioep however the women are already
considered to be mothers.

The co-author also advised women to take folic astg@plements before conceiving to
prevent fetal neural tube defects; however he gtiiat “our results suggest that a cocktail of

nutrients in addition to folic acid is needed.”

This is an example of how epigenetic research hptdger over future health enhancement.
Results from only one study with a group of wom#rat are not profound enough to be

applied on any level to how influence can be pesiyi changed e.g. by vitamins, are used as

72



health advice for women to influence their bodiefobe conception. It is also interesting that
the researcher states this in the interview buetieeno passage similar to this in the original
publication. It seems as if results are made mocessible by adding an applied touch which

is probably not necessary in the scientific comryuni

Social structures

“The study extends upon previous reports linkingtamel nutrition with epigenetic
tagging in both mouse and human offspring.”

Once again the previous animal study is mentiored & the only other study performed

with these aims.

Another scientist who was not involved in the stuels interviewed and was more cautious
about the study’s results and any other adviceegbirom it, noting that a separate replication

sample is needed in order to verify the seasoffif@rdnces.

To this critique the author prompted that for saniktudies with mice “a relatively large
phenotypic effect was explained by a rather modegtase in DNA methylation.” It is
interesting that studies on animals are not onbduss precursors for humans but also for a
direct link and justification when studies on humanme criticised. Basically as if animal and
human genetics were underlying the exact mechaniSims again shows how in our society

experiments on animal are seen as valid for reitisumans.

Women

The distinct rainy or dry season influences theabitants’ diets, and thus makes it easy to
track their nutrition. Therefore the researcherutgd to determine whether Gambian
women’s nutrition at conception affected their mifa patterns of DNA tags, or methyl
groups.” Maternal blood samples were profiled fatrients linked to methylation and infant
hair and blood DNA methylation patterns were obsdrfocusing on metastable epialleles.
These are described as “sequences were methyl gyrappear to be added randomly,
compared with the more-predictable patterning o€lmaf the rest of the genome.” Again the
distinction of rainy and dry season is not put igigestion and ‘easy to track’ is enough
argument for such a study.
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The authors also conclude that the study replicatesevious study from the research group
in a separate population of women in Keneba ang thes “feel very secure that it is a

genuine finding.” The question that can be askedMbat is genuine in this context? They
have basically only looked at nutrition thus inist surprising that they found a correlation. It

would be more interesting to question their strateg

3.4.3 BBC article

“Pre-pregnancy diet permanently influences bab\R&AD

This is a third article published on BBC OnlineApril 2014. It was written by Helen Biggs.

Already the headline points to a more popularizexdion of the above mentioned study and a

difference from the previous popular article isdenit.

Motherhood

“A mother’'s diet around the time of conception gagrmanently influence her baby’s

DNA, research suggests.”

The first paragraph starts off with this phrasealhimmediately describes motherhood as a
momentum starting not only long before birth butrebefore conception. Otherwise it should
focus more on the women’s diet influencing conaepti Also by using the word
‘permanently’ the study has a sensational aspect.

The last paragraph has the headline “Genes ‘unkri®tarting once again by citing another
author who stated that the published results “vagpeoof in principle that a mother’s diet can

have epigenetic effects.”

Following this interview he thinks that the resémig showing that a mother’s nutrition can
leave permanent marks on her child’'s genome arall ohe cells of the body.

It can be seen that in comparison with the previatgle, describing 10% variation in

methylation, for this article the results are pemerat and possibly influence all the cells of the
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body. Responsibility in motherhood becomes even ema@onnected through this

interpretation.

Women

In the study the infants from rainy season conoegtihad consistently higher rates of
methylation in all six genes that were studies.seheere then linked to various levels of
nutrients in the mother’s blood. Epigenetic reseanith these women leads to a genetic
responsibility that is carried by women. This rasqbility over the offspring is a repeating

element in this research.

Social structures

The study is described as the first ‘human evideokcprevious studies on animals where the
diet in pregnancy can ‘switch on or off’ genes. sTBimplification even though useful in
explaining the process breaks everything down ® pghegnant women as the only one

responsible for changes in genetic repertoire.

“Experiments in mice show diet during pregnancy kawe a life-long impact on the genes

of offspring.”

This is explained through ‘epigenetic effects’ theg described as modifications to DNA that
can turn genes on and off such as the processtbiytagon.

“The research followed women in rural Gambia wheeasonal climate leads to big

differences in diet between rainy and dry seasons.”

This is a very simple description of the study’geckive especially because it is not clear
whether there are really ‘big differences’ betwdlea diets of those seasons. There has not

been a complete analysis of the food that the waaben

Also the article describes that the study emphasiitee need for a well-balanced diet before
conception and in pregnancy.” Again epigenetic ltssare regarded as a health advice for the
future. The lead scientist Dr.Branwen Hennig toB@News that their results have shown
that maternal nutrition pre-conception and earlggmancy is important and may have

implications for health outcomes of the next getiena
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“Women should have a well-balanced food diet pigoconception and during pregnancy.”
Here the scientist does mention women and not m®te is more logical in this case. The
article does not mention epigenetics in the fiestagraph but goes into the explanation of the
previous assumptions through epigenetics. Thusnibgt important message in the article is

the well-balanced food diet in order to give bidtthe healthiest baby.
“But it is not yet known what the genes do, and wdftect the process might have.”

By writing this sentence it becomes unclear howlibore mentioned importance of these

findings of maternal nutrition can be interpretsdadvice for pregnant women.

Female body

“Our ultimate goal is to define an optimal diet foothers-to-be that would prevent defects

in the methylation process.”

This sentence is at the end of the article and @tether Co-author of the research. This is
the first time the term ‘mother-to-be’ is used lire tarticle. Thus the diet which influences the
female body is crucial for epigenetic reasons tloenent when women become ‘mothers-to-
be’.

3.4.4 Discussion of the case study

The main aspect that is definitely a critique oe #rticle is that the only factor considered
was the nutrition. Through this exclusive focusriioin during pregnancy becomes even
more important. Also this implies that there igight’ and ‘wrong’ way of feeding when one

is a pregnant woman. What can a woman do if sheatdeed herself differently at the time

of conception? Who is then to blame? These questiesult inevitably from my analysis and

| find it important to state again that in the @dino other background information about the
situation of the women is given nor about the arghdefinition of *hungry’ and ‘harvest’

which can be interpreted as ‘right’ or ‘wrong’.

Why are socio-cultural factors not considered irs thpigenetic research? It seems as if

epigenetics are focusing strongly on several aspechcerning the body (e.g. nutrition)
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however not embedded in a wider picture such asivimg conditions of the women. There
could be many factors responsible counting as fenment’ such as social, individual, and
political that possibly influence methylation incartain period of time. Nonetheless in this

study only nutrition is considered leading to résof ‘global significance’.

Throughout these articles it seems as if it is esflg important to emphasize how women
should control themselves and thus their body defare pregnancy. Epigenetic research in
this context is more of a bridge or vehicle in artiebuild this already existing assumption
and the female body is to blame. There is a stromgal interpretation behind these
arguments. In addition a strong invocation on tekaviour of the mother is proclaimed. In a
sense of governability the mother is subject tor@ng self control, she is responsible and thus
has to optimize her behaviour herself (Foucaultl)98he is not discussed as an actor of a
political and agricultural system in which she magve to survive losses such as food
inequality. | don’t want to argue that the womenGaEmbia are victims of the Gambian state
but with the situation of the pregnant women thiwd be questioned in context of

participation, agriculture and nutrition.

The sentences “The team enrolled 167 women in gppative study.” and “Because he and
his colleagues recruited mothers prospectively” passive phrases with respect to the
recruited study participants. These lead to therésgion that women are merely objects of
research and less research partners. “Prentice tinéeadvice for women to take folic acid
supplements...” there is no consideration of th@aésituation of women in Gambia or the
political and agricultural factors of a West Afnicatate. Instead the possible nutrients for
pregnant women are discussed and supplementsoihldt change those methylation patterns.
Who is considering for these women to take vitaminswould argue that educated
researchers in the developed world that are holdiagpower to impose what is best, not only
for pregnant women in Gambia, but based on thoseallowomen around the world.
Researchers also control the female body in thgeegtic discourse and it is the female body

that is considered as a medical condition.

A constant comparison with animal studies andfjegation through those can be observed on
all 3 types of articles. How much difference on tenetic level is tolerable to still make
comparisons like these? On the other hand are paemetic studies showing that

environment thus also sociology and nurture haheige effect? However the research still
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focuses on these comparisons. If nurture and thialssurroundings are important for socially

highly developed human beings can these studiestpared so easily?

The word ‘offspring’ does give the impression thiare hast to be a biological father as well
but he is not considered in the texts. This vermiwesion is repeatedly occurring in epigenetic
research which may or may not underlie a certastesyic pattern. In the original publication

only once the word ‘inhabitants’ is used in additim the often used terms ‘mothers’ and
‘Gambian women’. The image is formed that througigenetic research everything that is
connected to child bearing is a woman'’s responsibiThis aspect is especially interesting as
not only the moment of conception which alreadyudes male genetics as well is analysed
but also the period before conception. Thus therean exclusion of men even before
conception and motherhood begins prior to concaptidoecomes clear that social structures
are attached on the bodies as identities. A wonsadefined through her body and the

pregnant body is defined as a mother.

3.5 Homosexuality

In this final case study the study on epigenetic¥\blliam R. Rice is analysed. It is based on
the assumption that homosexuality is a consequeateepigenetic mechanisms.
Homosexuality has been subject of scientific redear more than decades however a simple
and singular determinant for sexual orientation has been conclusively demonstrated
(Frankowski et al. 2004, Langstrom et al. 2008). aldition to the original scientific
publication two popularizations of this article Wile analyzed. | read about the original
article in the German newspaper DIE ZEIT which lipteted the results through biological
theories on sexual orientation. Following this@etil searched for the original and looked for
other interpretations of this study. The seconttlaris from a popular science site ‘Science
Daily’ and the third is a review article based brdge findings on ‘the evolutionary puzzle of

homosexuality’ from the BBC Magazine.
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3.5.1 Primary literature

“Homosexuality as a consequence of epigeneticalfnalized sexual

development” Rice et al. 2012

The paper was published in December 2012 in Thet€lyaReview of Biology by William
R. Rice, Urban Friberg and Sergey Gavrilets.

The article explains at first that the existing g@n models for the evolution of human
homosexuality can be separated into two major efag3ne is based on kin selection (Wilson
1975) and the other on sexually antagonistic aleled/or over dominance (Camperio-Ciani
et al. 2004, 2008; Gavrilets and Rice 2006, Rical.e2012). An importance in these models
is that they are all based on special cases ottsmlethat directly, or indirectly, maintain
genetic variation at loci contributing to the homwsal phenotype. Even though numerous
studies over the last decade have focused on pobhisons associated with homosexuality,
no convincing molecular genetic evidence has beand despite the fact that pedigree and
twin studies show that homosexuality is familiag(h et al. 2011, Rice et al. 2012). Another
hypothesis is that homosexuality is caused by remetic factors such as maternal antibodies
against male-specific antigens (Bogaert and Skog€Kdl). According to the authors this

could be the explanation for some “cases of homaeéy” but not for all (Rice et al 2012).

Given these different stances a new conceptualewaork to understand the evolution of
homosexuality is asked for. In their paper the arghintegrate theory from evolutionary
genetics with recent developments in the regulabbrgene expression and 50 years of

research on androgen-dependent sexual development.

Hormonal influences of androgen in fetal stagegc#igally testosterone, cause feminine
gualities in regard to sexual development in femaddd masculine qualities in males.
According to this observation during sexual develept, females are exposed to minimal
amounts of testosterone, thus feminizing their akdevelopment, while males are typically
exposed to high levels of testosterone, which mesze their development (Rice et al.
2012).

They argue that the existing paradigm of mammad&ual development is incomplete, with
the missing component being a system to canalizérogen signalling during fetal

development (Rice et al. 2012).
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In their study they integrate data with the redemtings from the epigenetic control of gene
expression, especially in embryonic stem cells,d&velop and empirically support a
mathematical model of epigenetic-based canalizatibrsexual development. The model
predicts the evolution of homosexuality in both exvhen canalizing epi-marks carryover

across generations with nonzero probability (Rical.e2012).

They use the term epi-marks to describe changehromatin structure that influence the
transcription rate of genes, including nucleosomgositioning, DNA methylation and/or

modification of histone tails, but not includingastges in DNA sequence (Rice et al. 2012).

Sexuality

“The common occurrence of homosexuality is perplgxifrom an evolutionary
perspective. Simple logic suggests that a fitnedsiging phenotype should be selected

against, but homosexuality is nonetheless surgligicommon in human populations.”

With this introductory statement it becomes cldwsat tfrom the point of the researchers they
are observing homosexuality from a scientific pecsiwe and that this is seen as being out of
the heterosexual norm. Also the definition of ‘slefngic’ that would suggest that it should

be selected against is defined from the researc¢$iarple logic’.

“Our study examines the ramnifications of trangatienal epigenetic inheritance to the

phenomenon of human homosexuality.”

Homosexuality is described as a ‘phenomenon’ somgtthat can be observed and studied
and that typically is unusual or difficult to und&nd or fully explained. The definition as a

phenomenon strengthens the assumption that it iwittun the societal norm.

“By homosexuality we mean any same-sex partneepgates, spanning all Kinsey scores
>0 (e.g., including bisexuality). Our model of hoseguality may also apply to

transsexualism, but we do not develop this appiindiere.”

Kinsey scores ara metric attempt to classify homosexuality in sedirem 0-6, 0 meaning
fully heterosexual and 6 fully homosexual (Kinséyak 1948). Thus homosexuality includes
bisexuality and even transsexualisms. Sexualifyuisin scores and defined thereafter, these
are strict boundaries and the sole focus is oretBesres. This implies that homosexuality is
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influenced by only biology or defined from the bodys social development is not at all

considered in this definition.

“...our model and its predictions are consistenthwihe major empirical patterns
associated with male and female homosexuality amiderocommon gonad-trait

discordances.”

It is important to state that the research is gol®sed on a model thus it is basically
generating a hypotheses based on mathematicsintergsting that the researchers managed
to integrate these ‘major empirical patterns’ theg¢ apparently associated with male and

female homosexuality as these patterns are notideddn any detail.

Social structures

“Epigenetics is a relatively new subdiscipline iengtics and its importance in evolution,
especially as a major contributor to realize hbiiity, is currently being developed and
debated (Slatkin 2009, Furrow et al. 2011).”

Describing epigenetics as a new discipline is agyaw instrument especially when put in
context with its importance in evolution. The authetate that this is under debate however
the description of a ‘major contributor to realizeritability’ strengthens the important focus
on epigenetics. Not only are epigenetics menticased novelty, the potential of a realization

of heritability is forced onto this field.

In the article the mechanisms of canalization aescdbed as “occurring when a
developmental endpoint is reached despite enviratehénterference that can potentially
disrupt it (Waddington 1942).” This is only onerafiny descriptions that seem to operate on
a simply directional level. | would argue that thssalso how our society perceives life
sciences as it is taught this way in school. Is Whay processes always seem to have and need

a cause and effect relation.
The study focuses further on the so-called epi-siarid the heritability of those.

“A consequence of epi-marks being laid down atstieen cell stage of development (...) is
that such epi-marks have the potential to be trétesinacross generations, but only when
the cycle of epi-mark erasure and renewal, witmd Between generations, is somehow
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circumvented. Studies in both mice and humans lgle@monstrate that transgenerational

inheritance of epi-marks occurs at nontrivial rdtes

There is a strong homogenization and mechanizatioerasure and renewal, within and
between generations’. Broken down to this simplehaaistic understanding it seems as if

these processes always occur in the same way.

“In this case, epi-marks that sometimes carryoweoss generations would contribute to
the causation of homosexuality and its observedtadity while de novo epi-marks
produced independently in each monozygotic twin leiaccount for the low observed

concordance for homosexuality between monozyguofitst”

This is the most important message that the restiltee study depicts. In the passage epi-
marks are described as the final missing link imleorto explain the ‘causation of
homosexuality and its observed heritability’. Indagbn, two crucial processes in this theory
are described, transgenerational inheritance adfpmark and its penetrance once inherited
(Rice et al. 2012). Here again it becomes visibé the ‘causation of homosexuality’, if even
existing, is simplified in order to explain it byging it in a scientific order and by describing
these processes through several seemingly logieps.sWhat is lacking is the observation
from more than only a biological point of view. hittk that this represents a common
occurrence in our society to search for these tamsawhen something is out of the ordinary
‘norm’. This is probably due to the fear of difface.

“Here we provide evidence that the prenatal androgaradigm is missing a major
component. This conclusion is based on our reaisabfsstudies of circulating prenatal

androgens in human and rat fetuses.”

The conclusion that the prenatal androgen paradégmissing a component is based on a
reanalysis of human and rat fetuses. It seemstassifs a logic conclusion however far rats

and humans may be in terms of social upbringing.

“Studies with rhesus monkeys clearly demonstratd #ex-specific behaviour and the
genitals can be masculinised or feminized durirfigiint gestational time periods.”

This is another example how studies on animals‘daarly’ demonstrate how sex-specific
behaviour can be modified and why this needs tsthdied in humans. Additionally the
terms masculinised and feminized taken as trads dhe easily described even though it is
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known that there are several characteristics infiue the biological sex thus using

masculinised and feminized is simplifying to theséirg dichotomy.

Female body

“Nonetheless, there is now clear evidence that renmentally induced epigenetic
modifications of genes expressed in male mice @MA methylation, Franklin et al.
2010) that feminize their brains and behaviour loanransgenerationally inherited by their
offspring (Morgan and Bale 2011).”

This ‘feminization of the brains’ that is not exjpled in detail occurs in male mice and is then
transgenerationally inherited by their offspringccArding to this statement the research is
based on the assumption that there are strictitiefia of a male and a female brain thus male
mice brains are feminized. Through these assungpteoriological determination for the
differentiation in gendered brains is imposed. €hiera difference in describing a result as
comparison to non-environmentally induced epigesetihan to describe difference as
‘feminized’ without characterizing these traits.

“...a long succession of studies have consistentty @mambiguously demonstrated that
sexual dimorphisms of the genetalia and brain ommals are strongly influenced by
androgen exposure during fetal development. Thedation for this conclusion is that XY
foetuses experimentally exposed to androgen anistgomluring gestation develop
feminized genitalia, brains, and behaviour, wher¥xs foetuses exposed to elevated

androgens develop masculinized phenotypes for gese traits.”

According to the authors the fetal development setrbe the crucial point in the influence
of epi-marks. This is strongly linked to the femaledy as is it the environment around the
fetal development. Furthermore the descriptioreafihized genitalia, brains and behaviour in
mammals is problematic. The authors state that ihisimply mediated through these
‘androgen antagonists’ and that it depends on linencosomes in which phenotype this will
lead. These traits are not described in detail m@ither is it explained how feminized or

masculinised behaviour was observed.

“From these examples it is clear that the subistiaptevalence of homosexuality (...) is

not unusual for a phenotype strongly influenceddtgl androgen exposure.”
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The subject of fetal-androgen signalling seemset@ie of the most important factors in the

heredity of homosexuality and this emphasizesrtiortance ofn uteroprocesses.

“Many environmental agents can potentially reducdragen signalling and these could

episodically affect some periods of fetal developtrand not others.”

The study is based on existing data incorporatem anmathematical model. The researchers
have not performed any other study themselves aydsdiely claiming that ‘many
environmental agents’ are responsible the focushifting from inheritance to exposures
during the fetal development. Also it is not cldaww these different periods of fetal
development are meant. This only enhances the megplity on the female body that through

these claims is also the space in which sexuaditylie modified.

Motherhood

“In aggregate, these studies are consistent with S#epi-mark causation of
homosexuality because they indicate that homoseme have more fecund mothers

and/or female relatives on the maternal, pateovddpth sides of the family.”

Such sex-specific epi-marks are sexually antagon(SiA-epi-marks) because they canalize
sexual development in the parent that produced thkeuat contribute to gonad-trait

discordances in opposite-sex offspring when naeztgRice et al. 2012).

By foremost mentioning that ‘homosexual men haveremtecund mothers’ after then
claiming that other relatives are responsible a$ avsimple explanation is provided through
fertility. Additionally a certain implicit messages transported with these results that
homosexuality is based on several factors in fdealelopment, thus the female body, in
combination with the fertility of the mother.

Women

“It may be feasible to readily test the second ftexh with current technology in the case
of female homosexuality. Our hypothesis predictt ttifferences will be found when
comparing the genome-wide epigenetic profiles arspfrom fathers with and without
homosexual daughters.”
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Female sexuality seems to be more complex and dgss understood than male
homosexuality according to the current state otaesh. In addition in the study female
sexuality seems to be less important as the facirsexplaining male sexuality. Even though
processes associated with fetal androgen signadinegoccurring for both sexes women’s

sexuality is problematic.

3.5.2 The Scientist article

“Epigenetics may underlie homosexuality, study $ihd

This article was published online in December 2@h2 Science Daily. A citation to the

original article is given and no author mentioned.

“Is homosexuality genetic? It's a long running detyaThis question introduces to the topic
mentioning the study that “found a clue that mailpadk the mystery.” This clue seems to be
epigenetic research. The article mentions thatrésearchers used mathematical modelling
and observed that the transmission of sex-spepiienarks may signal homosexuality.

Sexuality

The co-author Sergey Gavrilets is interviewed rgtimat the occurrence of homosexuality in
families leads most researchers to believe thatetige a genetic underpinning of sexual
preference. Despite this no major gene for homadéyuhas been found even though
numerous studies have tried to find a genetic coirore

“Epi-marks may be the trigger they've been seagiiam.”

A trigger is something that can cause the stag mdaction or be the missing element to this
start. Epi-marks are thus seen as in the originblipation as the last missing link in this so-
called ‘mystery’ of homosexuality. In popular medree definition of these as a trigger is
important as it describes how homosexuality in phublic space needs to be explained

through a biological meaning.

The article explains that the researchers usedigonhry theory with the recent advances in
molecular regulation of gene expression to “produt@logical and mathematical model that
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delineates the role of epigenetics in homosexualltiis role of epigenetics is important as it
is seen as the missing link even though other ngsknks such as social upbringing are not

at all discussed when mentioning sexuality.

“The study solves the evolutionary riddle of homassity, finding that ‘sexually
antagonistic’ epi-marks, which normally protect gugs from natural variation in sex
hormone levels during fetal development, sometiwesy over across generations and

cause homosexuality in opposite-sex offspring.”

In the popular media article homosexuality is nffedentiated for male and females however
the results from the Rice et al. paper are onlyniade homosexuality. The description of
‘solving the evolutionary riddle’ further strengtie the view that homosexuality is a
phenomenon that needs to be explained. In addgmrmarks are simply described as
‘normally protecting’ parents and that these camseacausing homosexuality’. These terms
clearly demonstrate that homosexuality is seemagething out of the ‘norm’ and apparently

caused by a process that ‘normally’ should not nccu

“Transmission of sexually antagonistic epi-markstwieen generations is the most

plausible evolutionary mechanism of the phenomeridruman homosexuality.”

In conclusion the article as well as the originap@r seeks to explain the ‘phenomenon of
human homosexuality’ through evolution as this seeémbe of importance because of its

definition as a ‘mystery’.

Social structures

“According to the study, published online todayTime Quarterly Review of Biology, sex-
specific epimarks, which are “erased” and thus ratiyTdo not pass between generations,
can lead to homosexuality when they escape erasueare transmitted from father to

daughter or mother to son”.

There is strong implicit meaning in erased thus nwhieey ‘escape’ erasure, this leads to

homosexuality. Erasure in this case is seen asdimality.

“Epi-marks constitute an extra layer of informatiattached to our genes’ backbones that
regulates their expression. While genes hold tk&untions, epi-marks direct how those
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instructions are carried out. They are usually poedl anew each generation, but recent

evidence demonstrates that they sometimes carnp@¢&een generations.”

| would argue that this is as before a simplisgcsion of how genetic processes are described
in our society and how science is often represeintdsgcomes clear that epigenetics are used
as the next way of determining processes that aoatithe explained by genes only. Genes are
‘holding the instructions’ and it is important teghlight this as the entities we call genes do
not act and do not have agency. Thus epi-markshareew powerful research tool as these
seem to be able to ‘direct these instructions’altfh the principle is the same as epi-marks
also do not act. It is only through the descriptmfingenes and epi-marks that images of

‘active’ and ‘self-directed’ are constructed.

Female body

“Sex-specific epi-marks produced in early fetal @lepment protect each sex from
substantial natural variation in testosterone waturs during later fetal development.
Different epi-marks protect different sex-specifi@its from being masculinised or

feminized.”

The use of ‘protect’ in these cases raises thetigme$rotecting from what? And also who is
protecting whom? The fetal development is of im@oce such as in the original publication
even though here it seems as if there is a difeeran the early and later stages. These
processes are strongly linked to the female body ithplicitly holds the power to protect
other processes from happening. In this article #&m¥ironmental influences are not

mentioned.

Women

According to the article the researchers found Hmahosexuality can occur in opposite-sex

offspring when the sex-specific epi-marks are earon to another generation.

“We discovered when these epi-marks are transmdtedss generations from father to
daughters or mothers to sons, they may cause esleffects, such as the feminization of
some traits in sons, such as sexual preferencesiamthrly a partial masculinisation of

daughters.” said Gavrilets.
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By mentioning a ‘feminzation of some traits in soasd the sexual preference it is not clear
whether these are connected. If so why does a ieation also contribute to the sexual
preference? Additionally this process does not oacuhe same way for daughters but a
‘partial masculinisation’ takes place. A clear dintiation is visible between descriptions of

sexuality for men and women.

3.5.3 BBC article

“The evolutionary puzzle of homosexuality” by Walin Kremer.

The article was published online on BBC News Magezin the 8 of February 2014. It is
not only about the study Rice et al. but it revieseveral aspects of explanations of

homosexuality.

Social structures

“In the last two decades, dozens of scientific pafave been published on the biological
origins of homosexuality — another announcement masle last week. It's becoming

scientific orthodoxy. But how does this fit with @an’s theory of evolution?”

In describing homosexuality as scientific orthodoayd putting this into question with
Darwin’s theory of evolution a common societal ptveienon can be observed. Despite the
success that Darwin’s theory has had since itsigatiin 1859 several aspects are not yet
completely understood. However in the public spaleugh education, the general
perception is that any process based on inheritapees to be completely verified by the
concept of the theory of evolution. This may beimportant position nonetheless it should

not hold this power in the contemporary scientfiecourse.

Sexuality

“Since the early 1960 researchers have shown thatokexuality is more common in
brothers and relatives on the same maternal liné,aagenetic factor is taken to be the

cause. Also relevant — although in no way proofs—research identifying physical
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differences in the brains of adult straight and gmepple, and a dizzying array of

homosexual behaviour in animals.”

In this popular article the genetic factor is menéd but the lack of results over the past
decade for this assumption is left out. Looking fdifferences in brains is as well
controversial as it has become clear that brairaret has been biased for claiming
differences in male and female brains even thobhgkea can often be neglected. Furthermore
the occurrence of homosexuality in animals is pminbut in order to ‘normalize’ it. In this

case the comparison to animals comes out of amptt® contextualize it in ‘nature’.

“But since gay and lesbian people have fewer childthan straight people, a problem

arises.”

The authors asks how a trait like male homosexyalihich has a genetic component, persist
over evolutionary time if the individuals that gathe genes associated with that trait are not

reproducing. This is also described as the ‘Dam@virpuzzle’.

According to the article in the US about 37% oblag, gay, bisexual and transsexual people

have a child and about 60% of these are biological.

“These figures may not be high enough to sustamrege traits specific to this group but
the evolutionary biologist Jeremy Yoder points that for much of modern history gay
people haven’t been living openly gay lives. CortgzEby society to enter marriages and

have children, their reproduction rates may hawnlegher than they are now.”

In this popular media article the subject of honxosdity is described in context of society
thus not purely on the biological level. It is irgsting that although both articles before focus
on heredity this aspect of genetic transmissionrapbduction was not mentioned especially

when the original paper used statistical analysis.

Women

“Most of the theories relate to research on malendsexuality. The evolution of
lesbianism is relatively understudied — it may wamnka similar way or be completely

different.”

89



In this case female sexuality is mentioned asfardiit subject of research and this is the only
article that states that most of the research isnmle homosexuality. Why female
homosexuality is less researched than male homakgxis not clear through these studies.

“We know that women tend to like more feminine bebaral features and facial features
in their men, and that might be associated withgsilike good parenting skills or greater

empathy.”

These are generalizing assumption about what waearch for in men. It is not mentioned
which representative sample is taken to groundetsestements. Furthermore the term ‘good
parenting’ is mentioned for the first time in théentext and points to classical gender
stereotypes about male and female characteritiben a review on homosexuality is written
from this sort of perspective it is likely that stacal assumptions on male and female

behaviour are transported.

“Rice believes that female fetuses employ an epintlaat makes them less sensitive to
testosterone. Usually it's not inherited, but ocmaslly it is, leading to same-sex

preferences in boys.”

This result is not described in this way in thegoral publication. It is basically the same as
before as it concerns the un-erased epi-marks.iftéresting how it is the female fetuses that
are sensitive to testosterone and in inheritanndleen cause same-sex preferences in boys.

Motherhood

“Andrea Camperio-Ciani, at the University of Paddtaly, found that maternal female
relatives of gay men have more children than matediemale relatives of straight men.
The implication is that there is an unknown mecsianin the X chromosome of men’s
genetic code which helps women in the family to enamore babies, but can lead to

homosexuality in men.”

This is another way of describing the mother’s oasbility in the homosexuality discourse
as it seems to be connected with the mother’slifgrtAn implicit meaning of this is that

women who have more babies risk homosexuality s sbam using the term ‘risk’ as | think
that this is how the statement can be interpre®dh this risk the mother can be held

responsible in cases of homosexuality.
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Female body

In the paragraph ‘It's not all in the DNA’ the impance of “other, naturally varying

biological factors” is described.

“Exposure to unusual levels of hormone before lieth also affect sexuality. For example
female fetuses exposed to higher levels of testmstebefore birth show higher rates of

lesbianism later on.”

The importance of the female body and the earlyestaf development are also mentioned in

the final article as it seems to be crucial. Theufis strongly on processesutera

3.5.4 Discussion of the case study

Even though the study of Rice et al. (2012) memtittre lack of results for a ‘gay gene’ it is
hard to understand how their results on epi-mataulsl be able to solve this so-called
‘mystery’. Furthermore it is important to state enmore that their study is based on a
mathematical model. The idea of heritable traite ¢ results from studies on twins and
brothers could have other explanations as well.examples it could be easier for a child to
identify with its homosexuality when there is ablgaa child in the family that has done so.
Social stigmata are still highly pervasive on hoexaslity. This would of course cause for an
observation of society and its discriminations teraative appreciations of sexuality and

how this influences humans. However these aspaets ot been subjects of research.

Additionally by searching for hereditary explanasp homosexuality is implicitly described

as not ‘natural’ such as other diseases that amcaded with epigenetic research.

In the BBC article Dr. William Byne, Director of ¢hLaboratory of Neuroanatomy and
Morphometrics at Mount Sinai School of Medicine, tewo that the heritability of
homosexuality is similar to that for divorce bubtsal science researchers have not searched
for ‘divorce genes'. Instead they have focused eritéible personality and temperamental

traits that might influence the likelihood of diwer”

This statement brings the debate of heritabilityhoimosexuality to a precise point and

demonstrates how this discourse is treated diftgren
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Through this study and the constant context of i@t the question is why heterosexuality
is defined as advantageous in evolutionary ternt®toosexuality and why the research does
not involve a different approach towards heteroaétyuas well. Why does homosexuality

need to be defined by genes or epigenetics andosetaiality remains unquestioned through

its ‘natural’ occurrence and reproductive legitimna?

The problematic of the Kinsey scores is also ofansnce. When is a person homosexual?
The Kinsey test is based on decisions in biology mmedicine that are correlated with how
often a person engages in homosexual actions andftbquency. The idea of Rice et al. that
this frequency of actions has a biological basesrseto be more prevalent than the possibility
of a personal decision. The study of Rice et abnly an interpreted connection between
epigenetics and homosexuality based on theoretiefidéction rather that an empirical
hypothesis. Androgens are hormones that can diteerséxual phenotype. The meaning of
androgens on an epigenetic basis concerning homaklsgxs presupposed even though there
are no clear results on this debate which are nitised in the scientific community (Vol3
2013). Furthermore the focus on fetal androgenadligg clearly enhances the role of the
female body in this context. It is through utero processes and the early fetal environment

that these epi-marks are described.

| would like to argue that in the debate about sé®uthe field of epigenetics is constructed
as novel to further strengthen biologic and deteistic views. This can be seen through the

above mentioned description of genes and epi-nemlself-directed entities.

“Just as epigenetics is a probable etiological agen) so too is it a probable agent

contributing to homosexuality.” (Rice et al. 2012)

In defining epigenetics as an etiological agenistan agent that can give reason to a certain
process, a powerful mechanism is described in apigeEs. In order to talk about epigenetics
we need to talk about a cellular matrix and DNAsthioe search of an etiology through only
one aspect of a cellular complex is simplifyings@nechanisms to the most possible.

Finally what is also visible through this reseaisiow studies on homosexuality are mostly
focused on male sexuality and a social dichotomyejgroduced. Can it be that male
homosexuality holds a different kind of role in @aciety? It is not clear why this is the case
and if female homosexuality is, as stated in thielar more complex or simply no knowledge

about it is available.
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4 Conclusion

The main question | was addressing in my thesis m@g scientific literature is used in

popular media and how scientific facts are popméati

Throughout the analysis the succession of scierkifiowledge in the realm of popular media
was observed. Mechanisms such as the simplificaifoscientific facts or the exclusion of
results are often practised. Often results arerde=tin a sensational way in order to attract
readers even though the science itself does naisplg explain the claims. For example,
when out of one gene in the original publicatiorgany genes are described in the popular
article (case study on giving birth). Through p@pidation scientific facts are depicted in a
reductive and homogenizing way and are categorizecbrding to existing norms of
motherhood and giving birth, in order to simplifese further. In the case studies this can be
well observed when for example, The Guardian artmh the World Trade Centre attack
starts with the headline on how mothers transmittedragic events to their babies. This is a
simplified statement, as found in the case studyamition when, in the title, “Epigenetic
effects of mom’s diet” are concerned. This is takehof the context of the original study as
the pregnant women'’s diet in Gambia cannot be hemagd in a general description of
‘mom’s diet’. This is problematic when the impact popular media is concerned.
Additionally in the case studies it is visible htlwough simple phrasing of results in popular
media, a completely different meaning can be aedrito the original results. When, for
example, to the results of epigenetic effects tbedwpermanently’ is added in the case study
on nutrition, this changes the consequences ofgbert in the media. This is dangerous, as it
evokes the image that epigenetic research leaéstlgito health advice which was the case in
the results on nutrition, prenatal stress and gibirth. These results should be concerned
with caution in order to avoid such claims in p@uimedia. Furthermore, the attempt to
generate ‘truth’ through these claims should badea The discussion of scientific facts in
the public sphere through popular media targetsqtiestion of objectivity, which is also
embedded in the epigenetic discourse. Several sldiave been made in the case studies
imposing a scientific objectivity. One particulaaise was the separation of ‘subjective’ and
‘objective’ stress in the ‘Ice Storm Project’ studyhe problem with these concepts is that the
researchers do not define their descriptions. treioto explain subjective or objective the

authors would need to work on their own perceptibthese terms. Although this was heavily
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criticised by feminist scholars (Haraway 1988, Hiagdl991), objectivity still remains to be
important in life sciences. In comparison of sdfenand popular media throughout the case
studies the transmission of scientific facts cduddobserved. The generalization of results to
a kind of advice was observed as a popular medmafibese statements are then discussed
in popular media by the researchers, as could d&eiseghe case of nutrition. Through popular
media the results are transmitted back to those pdnformed the research, thus the public
sphere can have an impact on the scientific knaydegroduction and should not be
neglected (Felt et al. 1995). Since the gap betwssence and the social surrounding is
increasing, the transmission and translation afrex@ should be intensified (Weingart 2003).
Especially when the media coverage on epigenetgareh can shape future research through
the discourse that evolves in the public sphere.

Through the categories that | established befaattalysis | tried to extract the elements that
are repeatedly found in the scientific literaturel goopularized in the media. Female bodies,
women and motherhood are prevalent in this workm@igenetic research. The explanation of

sexuality was also a research focus in all of geectudies.

A major focus of this work was the description efrfale bodies, women and motherhood
through epigenetic research. When the prenatabgesi described as crucial for ‘epigenetic
programming’, the concept of motherhood is defibefore birth and, in the case study on
nutrition, even before conception. Additionally byplaining certain aspects of epigenetics
through ‘the womb’ thus through the female bodysthare simplified on a purely biological
level. It became visible that through epigenetisesech the ‘natural’ belief of childbirth is
enhanced through results on negative aspects &a@sn sections. Through the category of
the female body it was possible to identify theldgacal determinism that is reconfirmed in
epigenetic research. The measure of a babies’ waiggth the comparison to certain norms
such as shown in the case studies on PTSD andiowtdan be connected to what Michel
Foucault defined as ‘biopolitics or biopower'. Bettithese politics lies a control apparatus
exerted over a population as a whole (Foucault L¥*Xamples for biopolitics are the ratio of
births to deaths, the rate of reproduction, thélitgrof a population that are always attached
to the body and in the case of this epigeneticaretethe female body (Foucault 1997). The
regulation of the female body is emphasized indhsadies. Michel Foucault developed his
thoughts on biopolitics when the progress in gesetias just about to set off. However, the
current developments are still part of the biopzdit context that Foucault drew attention to,
but in the current debate the focus has shiftech ftbe population to the individual and
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his/her own responsibility. The change comes inwlag the body is visualized and acted
upon. The form of the body as a “whole” is abouth@ange as was predicted by the move into
the age of “molecular biopolitics/biopower” (Ros@0Z) performed on the individual in
accordance to maximize life and health. This mdbechiopolitics can be observed in the
case studies in the category of the female bodyitanidhportance in epigenetic expression.
The focus is only oim utero processes which seem to be crucial as they caimiaan health

in the offspring and thus research aims at femaléyhn order to prevent these health
problems in future life (case study of nutritioivigg birth, prenatal stress and post-traumatic

stress).

Through the category of ‘women’ statements wereaextd to show how and if women are
differentiated from mothers and from men. It wasewed that men are excluded in these
epigenetic researches as they are mostly not maxttizvhen the studies concern the future of
the child. Even though the maternal phenotype bhstantially greater capacity to shape the
offspring’s phenotype, through the processes ofmaacy and lactation, this does not fully
explain the neglect of research on parental effectthis field. This lack of men can be
observed in most of the studies concerning pregnaostributing to existing societal norms.
In her analysis on the science and politics of nmafgoduction political scientist Cynthia
Daniels notes:

“Despite evidence that paternal behaviours andelfigerience such as the use of alcohol,
smoking and pesticide exposure can impact the the#ltoffspring from conception,
scientific research and public health interventionsfetal harm consistently focus on the

mother and minimize paternal effects.” (Daniels @00

This asymmetry in epigenetic research originateslomgstanding Western culture and
ideological convictions (McMahon 1995). This inchs) on the one hand, a belief in the
vulnerability of female bodies and the primary lisp of the mother for infant care and

development, and on the other, a resistance tomotf male reproductive vulnerability and

to paternal responsibility for the development mibeyos and infants (Richardson 2014).

The categories of women and motherhood are stromglygnected to responsibility.

Throughout the articles this responsibility is imojly transported through the ‘maternal diet’
or the ‘maternal stress’ and this is problematiderms of blame. In a short article on the
problematic of epigenetic research Sarah S. Rislearctlaimed that scientist should be
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careful not to “blame the mothers” (Richardsonle@l14). A mother's individual influence
over a vulnerable fetus is often emphasized infteid while the role of societal factors is not
at all emphasized, which was also demonstratedhenctise studies. The behaviour of the
mother has ever since been discussed as cructakimlevelopment of the child, however
through epigenetic studies women are even morddbgs of critique connected to their
bodies (Phoenix & Woollett 1991; MacMahon 1995).ideépetics are a further vehicle to
strengthen stereotypic views of motherhood and mavos responsibility when conceiving
and giving birth to a child is shifted to a ‘newemgtic level. The blame that is transported is
not put into question. For example in the caseistudn prenatal stress and post-traumatic
stress the circumstances for the pregnant womeld coni have been altered as these were
sudden catastrophic events. Thus the questionsan$ehow these women could have
‘protected’ their children from environmental epigéics if this is at all the aim of the
researchers? It is obvious that these sorts ofredtsens were not part of the studies. The
same holds true for results on the case study tnition which did not at all emphasize the
women’s situation in Gambia but only focused onrthgition as the only factor of influence.

Sexuality was observed to be less important aggoaten epigenetic research concerning
pregnancy even though conception was a major fothis. can be connected again to the
category of women and the exclusion of men. Epigerresearch thus starts off from the
female body. Even when homosexuality is concerhedd processes are tracked back to the
mother. Through the analysis, it became clear timatthe case of homosexuality, male
homosexuality is more researched than female hoxnesty. The researchers used an
explanation of higher complexity or simply the laskknowledge when concerning female
homosexuality. However by highlighting the dominancf epigenetic research in male

homosexuality the dichotomy of gender is reprodungdpigenetics and homosexuality.

Another important aspect that can be observedliofahe studies is the transmission and
generalization from animal studies to human studiesm a strictly biological or genetic site
this might not seem as problematic as rats and ey@nkan be associated with the human
genome. Researchers reported that, at approxin&at@ybillion base pairs, the rat genome is
smaller than the human genome, which is 2.9 billk@se pairs, and slightly larger than
mouse genome, which is at 2.6 billion base paiswéiver, they also found that the rat

genome contains about the same number of genks asitnan and mouse genomes (Gibbs et
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al. 2004). Even if the differences might not seensignificant these are still distinct species.
When talking about an environmental factor likeess; which is already hard to define, it is
challenging to use animal studies as explanationfiiman studies. Furthermore, as can be
seen in the behaviour of rat mothers to their pligssical societal norms are only reproduced
through epigenetic mechanisms in animals (Weavat. &004). This is a crucial point in life
science research concerning animal studies thatldhbe considered in the future
interpretation of epigenetic results.

In the context of the nature versus nurture detheequestion was whether the post-genomic
research field of epigenetics truly offers an apjaton of complexity to the alternative old,
deterministic explanatory paradigms of geneticsEaglyn Fox-Keller proposed (Keller
2010). Grey-zones between heredity and transmisaienvisible and numerous historical,
social and cultural experiences are translated jpitgsiological traces. In this translation
epigenetics occurs as a discipline that verifiegsahties and promises final explanations
(Richter 2015). The case studies on epigeneticodstrate that it is impossible to understand
biology outside the context of the environment. otlygh certain statements such as
‘etiological agent’ in the study on homosexualgypigenetics are described as a vehicle that

carries a precise purpose.

“By themselves the entities we call genes do bt they do not have agency. Strictly
speaking, the very notion of a gene as an autonsral@ment, as an entity that exists in its
own right is a fiction. In order for a sequence micleotides to become what is
conventionally called a gene, requires that theisece be embedded in a cellular complex
that not only reads, translates and interpretsdbegtience, but also defines it, giving it its

very meaning.™ Evelyn Fox-Keller (2010)

The same observation holds true for epigenetice ¢veugh as described before agency is
connected to epi-marks (Rice et al. 2012). Theeefdaims that used to be underlined by
genes are in a new way attached to epigenetics. it powerful reinforcement of existing
purely biological understandings rather than they/*kas often claimed in epigenetic research,
to solve these. It is important to emphasize tleaieg are neither unchangeable nor inevitable.
The results from epigenetics may show a predisposithrough methylation of DNA
however this does not represent a predeterminatiadhese. In the epigenetic discourse the
focus is strongly on transgenerational effects sewkeral studies have emphasized this (for
example case study on PTSD, prenatal-stress)elpabular media the ‘permanent’ changes
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were observed as well (BBC article on maternal)dietseems as if the reversible effect of
epigenetics is not as important as it does not aslthuch power of novelty as the connection
to a disease. Although this debate on the powegenés is not a new one, it is reproduced Iin
epigenetic research showing further that the caostn of it as a novel field is only shifting
the attention from classical genetics. In situatpigenetics as a form of biomedical novelty,
claims-makers must overcome the regularly expredsedbts of their colleagues who argue
that it is simply a variant of established reseaothgene expression (Niewohner 2011,
Pickersgill et al. 2014). Through the descriptidrite results in popular media the actuality
of the topic is also enhanced. In the debate our@atersus nurture in this work epigenetics
tend to fall into the old, deterministic explangt@aradigms of genetics rather than to cope
with the complexity of the environment as a redutf social factors is taking place.

In context of epigenetic research motherhood remtssgender as an analytical frame for
examining epigenetics. Gender analysis of sciehosyever, offers insights that extend
beyond investigation of the consequences of sfiemasearch for women. By attending to
the production of embodied differences, genderyaiglcan help to reveal theoretical shifts
instantiated in the postgenomic age and not appdheaugh standard analytical frames
(Richardson 2014). Gender is highly differentiategarenting as the concept of motherhood
is associated with the female sex based on thalsdichotomy. The studies were thus based
on this dichotomy. Factors such as paternal cauticgh, family life and social environment
receive less attention in the epigenetic resedfgigenetic science merely reproduces and
subtly reformulates determinist strategies and ctdel methods of life science research.
Additionally epigenetic explanations combine eletsasf deterministic or anti-deterministic

frameworks in ways that transcend received coneg¢plicthotomies (Niewohner et al. 2011).

These observations call for a new analytic appraachpigeneticd-uture studies should also
recognizing that fathers and grandparents alscctaffescendant's health when heredity is
concerned. Eventually, scientists and educatorsldlamticipate how this work is likely to be
interpreted in popular discussion as this is infltieg the production of scientific knowledge
as well, which should generally not be from onlgaatial perspective but focus on as many

perspectives as possible.
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6 Abstract

This thesis performs a content analysis basedvercase studies in the field of epigenetics,
each within a different area of research. The sasdies reviewed cover the following topics:
(1) the process of giving birth, (2) post-traumatiess disorder, (3) prenatal stress, (4)
nutrition, and (5) homosexuality. Scientific litewee and popular media articles were
critically analysed based on the categories of erbihod, women, the female body, sexuality

and social structures.

The field of epigenetics has been described asttity of how exogenous factors contribute
to genetic expression. These modifications do aia place in the genome, but rather on
various levels above it, and thus the DNA sequénoet changed. Epigenetics has, in recent
years, received much attention in the field of molar biology, as well as in the wider
scientific community and in popular media. The abonplications of environmental
epigenetics- the part of the epigenetics studydbaterns itself with how environmental
factors can cause changes in the genome- has gngwominence within the wider

discourse. Such studies focus on potential (epigetly-determined) health consequences.

In the analysis for this thesis it became cleatr titva concept of motherhood is, especially, re-
established by epigenetic research. This is stydimited to the female body. An almost
complete exclusion of the role of men was obsergedn in studies concerning conception.
Additionally conception was rarely connected tousgity. In these studies epigenetics was
also seen as the “missing link” for biological exphtions of homosexuality. Interestingly,
homosexuality among males was specifically highéghn this case study, as homosexuality

among females appears to be subject to more commekanisms.

The analysis demonstrates that it is impossiblentterstand biology without accounting for
environmental influences. Furthermore, the analgismvs that epigenetic research often
neglected to depict the role of the father, farhiyand the social environment; the focus
within the body of literature reviewed is primardymed at the mother and the female body.

In biology itself, the mechanisms of epigenetics ot yet fully understood. Thus the
guestion arises: how should such research resuliséd by both scientists, and the popular
media? Different perceptions of epigenetic reseaachhave controversial consequences,

especially in the public sphere.
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7 Deutsche Zusammenfassung

In dieser Masterarbeit wurde anhand von 5 Fallstudm Bereich der epigenetischen
Forschung eine Inhaltsanalyse durchgefihrt. Diemidi&ken der Fallstudien waren: Die
Geburt, Posttraumtischer Stress, Pranataler Steaghrung und Homosexualitat. Anhand
der Kategorien Mutterschaft, Frauen, der weibli&t@@per, Sexualitéat und vorherrschende
soziale Strukturen wurden wissenschaftliche unduf@wissenschaftliche Texte kritisch
behandelt. Die Popularisierung von wissenschaghcErgebnissen wurde herausgearbeitet

und zu der originalen Primarliteratur verglichen.

Die Epigenetik befasst sich mit der Frage, welch&téren die Aktivitdt eines Gens und
damit die Entwicklung der Zelle (dauerhaft) fesdegind ob bestimmte Festlegungen an die
Folgegeneration vererbt werden. Grundlage sind nda#ngen an den Chromosomen,
wodurch Abschnitte oder ganze Chromosomen in iAddivitat beeinflusst werden. Man
spricht auch von epigenetischer Veranderung bzvigeeptischer Prégung. Die DNA-
Sequenz wird dabei jedoch nicht verandert. In delekularen Biologie hat Epigenetik in den
vergangenen Jahren sehr viel Aufmerksamkeit auf gezogen und zwar nicht nur auf
biologischer Ebene, sondern auch in der weitererss@ischaftsgesellschaft sowie in
popularisierenden Medien. Durch kontroverse Ansichuind Diskurse wurde ein sehr
heterogenes Bild von Epigenetik geschaffen. Epitjemairde durch diverse Medien sowohl
als ein weiterer Aspekt der Genregulation geselteauwch als ein Paradigmenwechsel in der

Entwicklungsbiologie.

Beachtenswert ist in diesem Bezug die soziale kapbn von Umwelt-Epigenetik, der Tell
der Epigenetik der sich mit Umwelteinflissen befiayif die Veranderungen im Genom
hervorrufen koénnen. Studien beschéaftigen sich iesein Fall mit den potenziellen

(epigenetisch determinierten) Gesundheitskonsegumenz

Im Verlauf der Analyse wurde klar, dass vor alleas cKonzept der Mutterschaft durch
epigenetische Forschung neu begrindet wird. Died am weiblichen Korper festgemacht,
der als Vehikel dient, um klassische Vorstellungeon Mutterschaft zu bestarken.
Bemerkenswert ist auch der fast vollstandige Aussshder Rolle des Mannes, auch wenn es
in Studien um Konzeption ging. So wurde auch daenid der Sexualitat selten in

Verbindung mit Konzeption gebracht. Andererseitenw es um Homosexualitat geht, wird
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epigenetische Forschung als die fehlende Verbindangdessen Erklarung gesehen.
Interessanterweise wurde in dieser Fallstudie Jtgma die mannliche Homosexualitat
hervorgehoben, denn weibliche Homosexualitat sth&mmplexeren Mechanismen zu

unterliegen, wodurch es wiederum zu biologischrd@t@erten Dichotomien kommt.

Bei Epigenetik handelt es sich um eine weitere Bisitelle zwischen Soziologie und

Biologie. Durch die Analyse zeigte sich, dass ehtnmoglich ist, die Biologie zu verstehen
ohne die Umwelt-Einfliisse einzubeziehen. Da inRlelogie selbst noch sehr wenig tber die
vorliegenden Mechanismen bekannt ist, stellt sicke dFrage, wie mit solchen

Forschungsresultaten von den Wissenschaftlern opdl@ren Medien umgegangen werden
soll, ohne ein Verschulden zu implizieren. Dena dnterschiedlichen Auffassungen von
epigenetischen Forschungsergebnissen konnen, egisicth gesehen, kontroverse Folgen

haben.
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