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Spitting Images: Remaking Saliva as a Promissory Substance

Of the bodily substances in which STS scholars, anthropologists, sociologists, and
medical historians have been interested, saliva has arguably been overlooked. Yet, in the
past twenty years, saliva has become important to the development of consumer genetic
tests. Historically, expectoration has been associated with the spread of disease and social
indecency, but when the personal genomics company 23andMe began hosting spit parties
in 2007, the act of spitting was transformed into an act of self-empowerment through
which the individual gained new health information and saliva turned into a new
biological source for measuring health and illness. Attending to saliva’s social meanings
over time, and by analysing 23andMe “unboxing” YouTube videos, we argue that saliva
has become a promissory substance whose place is no longer reserved only for the inner
spaces of the body, but circulates outside the body, forming an important part of the
contemporary bioeconomy.
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Introduction

A substantial body of critical work has developed in the past decade about online consumer
genetic testing, in particular the emergence in 2007 of “personal genomics” (Groves and
Tutton 2013; Hogarth et al. 2008; McGowan et al. 2010; McGuire et al. 2009; Prainsack et al.
2008; Saukko et al. 2010). In drawing together practices of predictive genetic testing, the
science of genetic association studies, and Web 2.0 techniques, personal genomics has been
of immense interest to social scientists and bioethicists concerned with how services are
marketed and regulated, the quality of information produced by companies, and how users
interpret and act on this information. In all of the commentary and analysis that has been
produced on personal genomics, relatively limited attention has been given to the significance
of saliva to the commercialization of genetic testing as an online business.

The general lack of discussion about saliva and its place in personal genomics reflects a
wider pattern in the literature on the economics and ethics of the increasing use of human
(and to a lesser extent non-human) bodily matter, whether in the form of organs, cells, or
fluids, in the science and business of contemporary biomedicine and biotechnology. Some
biological matter — stem cells or genes, oocytes, or blood — have tended to be privileged over
others such as breast milk (see Swanson 2014), positioning them as the key “biotechnical
actors” (Waldby 2002) of the late twentieth and early twenty-first century. In this paper, we
argue that saliva has emerged as an increasingly important “biotechnical object” that
circulates in new commercial, scientific and social relations, as what Bronwyn Parry (2004)
calls, a “bioinformational proxy”.
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In our paper, we set out to redress the way that saliva has tended to be overlooked or
considered less relevant to social science analyses of biocapital by documenting the
biotechnical history of saliva across different fields of scientific research. We trace how, like
other bodily substances, it has been opened up to “the micro-technical manipulation of
productivity” (Waldby and Mitchell 2006, 32). Yet, saliva also has specific historical
associations. Like blood, which might also be considered as a bioinformational proxy, saliva
still retains a certain visceral quality that cannot be ignored, and it is still loaded with
symbolism and associations that cannot be easily stripped away. Attending to saliva’s social
meanings over time, we focus on how expectoration, often viewed as a socially indecent act,
is now one associated with discourses of self-empowerment and invocations to self-
expression and participation (Burgess 2015). As we show, the personal genomics company
23andMe has promoted spitting as the means by which individuals gain genetic knowledge
about their health and ancestry. However, by analysing YouTube “unboxing” videos posted
by 23andMe’s users, we consider how spitting, in forming part of public representations and
enactments of personal genomics, is also characterized by ambiguities around its visceral
appearance and concealment in such videos.

We therefore argue in this paper that saliva has become a promissory substance whose place
is no longer reserved only for the inner spaces of the body, but circulates outside the body
across supply chains and online spaces, forming an important part of the contemporary
bioeconomy.

Biovalue, Bodies and Biocapital

While for centuries, human bodies and body parts have long been of value to the pursuit of
medical knowledge and experimentation, biomedical technologies and healthcare practices in
the post-World War 1l period entailed making new uses of human biological matter in
transplantation, reproductive medicine, and in cellular and genetic research. Since the 1980s
and increasingly throughout the 1990s and 2000s, there has been significant interest in the
commodification of the human body linked to the “incredible expansion of possibilities
through recent advances in biomedicine [..] in tandem with the spread of global capitalism
and the consequent speed at which patients, technologies, capital, bodies and organs can now
move across the globe” (Scheper-Hughes 2001, 3). A series of bio-legal (Lynch and McNally
2009) changes to the status of bodily and biological matter in the 1980s gave rise to new
opportunities to generate commercial value from genetically altered organisms, isolated gene
sequences, and immortalized cell lines. In such cases, scientists and clinicians claimed
intellectual property rights over such entities because they were considered “examples of
human ingenuity and inventive effort”, altered and improved by human labour (Tutton 2004,
25). Moreover, hospitals, universities and other institutions with banks of human biological
samples found that they were now in possession of what Dorothy Nelkin and Lori Andrews
(1998, 31) call a “capital resource”. In the 1990s, venture capital-funded firms appeared in
several countries seeking to build their business on the exploitation of tissue banks (Kaiser
2002). There was also a distinct global north-south dynamics to such developments:
biotechnology firms located primarily in North America and Europe sponsored “gene
prospecting”, highly controversial expeditions to remote regions of the world, to collect blood
samples from indigenous or other apparently isolated peoples for use in their research
(Reardon 2005).

These changing uses of human organs, tissues, fluids, and cells have prompted bioethical and
social scientific debate about their symbolic meanings, the basis on which they could be
legitimately exchanged and transferred, and new analytical accounts of their changing
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economic value (Parry and Gere 2006). In their work, Nelkin and Andrews (1998, 31) note
that the reason why commodification has proven contentious is because body parts are
“loaded with cultural symbolism”. As the ethicist Thomas Murray (1987, 37) explains,
certain parts “bear the marks of personhood”, and are as such “central to what characterizes
living human persons, members of the human community”. Medical historian Susan
Lawrence (1998, 112) suggests that cultures have different “hierarchies of value” in relation
to which bits of human bodies matter more than others: “hearts, blood, brains, and eyes, for
instance, have long seemed more powerful, more central to personhood, more attuned to
spiritual connections than hair, saliva, leg muscles, or kidneys”. In the Western tradition, then
at the top of the hierarchy are organs and blood, but not other parts such as fingernails, hair
(although sometimes that might be the case) or urine, skin cells or saliva which are shed on a
regular basis, and which are deemed to be no more than “scraps” (Lawrence 1998). Given the
symbolic meanings of some parts of the human body, ethicists have argued that the only
ethically acceptable way for organs or blood for example to be exchanged is as a “gift”. As
Murray (1987) suggests, this type of exchange involves “moral relationships™ as opposed to
contracts of the marketplace, imbued with notions of altruism, solidarity, and community.
Such sentiments are also found in Richard Titmuss’ ([1971] 1997) highly influential
rendering of blood donation as a “gift relationship”, in which he yoked together older cultural
meanings of blood as conferring shared identity and ancestry, with welfarist concerns with
universal health care (see also Tutton 2004).

While ethicists have sought to formulate various kinds of ethical frameworks in response to
the commodification of human biological matter, sociologists and anthropologists have
investigated the form this commodification takes in practice, whose bodies are subject to
extractive processes, and the implications for subjectivity and social relations (Elliott and
Abadie 2008; Cooper and Waldby 2014; Sunder Rajan 2008; Swanson 2014; Waldby 2002).
Moreover, as Stefan Helmreich (2008) suggests, scholars have come to see that with the
increasing commodification of biological matter in new capitalistic ventures, a new kind of
capital has emerged called “biocapital”. What marks this out from earlier uses of human
bodies for transplantation, say, is that much of it is promissory: it is about the uses of such
biological matter in research that will produce putative future benefits.

In her work on stem cell research, Catherine Waldby (2002, 310) for example addresses
changing dynamics of value through her concept of biovalue to describe the “yield of vitality
produced by biotechnological reformulation of living processes, to induce them to increase or
change their productivity along specified lines”. Stem cells extracted from embryos or adults,
once manipulated in the lab, could offer up the possibility of transformative therapies for the
sick. In their critique of Waldby’s conceptualization of biovalue, Kean Birch and David
Tyfield (2013, 308) further suggest that social scientists need to analyse “the knowledge and
knowledge labor required to transform these fragments into commodities that are valuable,
[..] which creates value and not the latent qualities of the biological material itself”. In further
work, Melinda Cooper and Waldby (2014) focus not on scientists and researchers’ labour but
on the clinical labour of socially marginalized groups who comprise what they call an
“extensive yet unacknowledged labor force”, who provide the life sciences industry with
various bodily matter, from semen to gametes, and access to their bodies for drug
experimentation.

Furthermore, one significant trend that both bioethicists and social scientists recognize is that
commercial and scientific interest in human biological matter centres not only on the matter
itself, but on the information — specifically, genetic information — contained within it.
Bronwyn Parry (2004) argues that in the context of genomic research, biological matter has



been revalued as an “informational resource”. In her careful exposition of this process,
Bronwyn Parry (2004, 64) observes that:

The idea that [..] biological material could [..] yield up genetic or biochemical
information that could form the basis of commodifiable products and processes
began to animate entirely new approaches to the collection and utilization of
biological material that have proven to have serious economic, cultural and ethical
consequences.

As Parry relates, with the introduction of DNA sequencing in the 1970s, scientists could
translate whole organisms into new more mobile forms that could act as proxies for that
larger organism, permitting some features to be captured but others lost, and this
biotechnology also meant that what began “as something unquestionably corporeal in form —
becomes [..] progressively decorporealized, existing in the final analysis as what could only
be described as a body of information, an archive of stored data or images” (Parry 2004, 68).
Parry argues that a new category of object has emerged from these historical changes, what
she calls “bioinformational proxies”.

Throughout this literature, authors privilege certain bodily substances or parts such as stem
cells, blood, organs, gametes, and their significance to analysing contemporary forms of
biocapital. In this paper, we are concerned with one particular bioinformational proxy, one
which Parry and others (Lawrence 1998; Nelkin and Andrews 1998; Murray 1987) have
tended to either overlook or pause to consider only very briefly. This is saliva. Catherine
Waldby and Robert Mitchell (2006, 26) comment on the status of saliva: they observe that
saliva is easily commodified because it is regarded as “waste” and does not “signify the
donor”, and we might conclude, to echo Murray’s terms, saliva is not central to what
characterizes human persons as members of the human community. However, we suggest
that saliva exemplifies Waldby and Mitchell’s (2006, 26) own observation that “waste tissues
have changed status in dramatic ways under the aegis of genetic biotechnology, which can
transform even the most modest biological material into both a marker for the self and a
potentially lucrative source of genetic material”. Today, we find that saliva is no longer
regarded as just another waste product, but this bodily substance has come to occupy a central
position in contemporary biocapital.

While social scientific analyses of consumer genetic testing and of personal genomics, has
focused a great deal on the assemblage of biotech and infotech, scholars have given less
attention to the saliva collection kit and what that makes possible. In their work on the field
of personal genomics and in particular of the company 23andMe, Anna Harris, Sally Wyatt
and Susan Kelly (2012) do address the act of spitting, which they deem as a form of “free
clinical labour”. Informed by Terranova’s arguments about “free labour” in relation to online
participation activities, they wish to draw attention to how 23andMe users, by producing and
collecting their saliva and sending it to 23ndMe for processing, are involved in the
“coproduction” of biovalue, providing the company with information from which it has
established a valuable database that it subsequently sells to pharmaceutical companies (Harris
et al. 2016). We do not dispute this reading, but wish to go further to delve into how, as with
kidneys, livers, spleens, blood, embryos, brains, or breast milk, saliva too has its own
interesting biotechnical history, which we outline below.

There are two aspects to saliva. The first concerns its scientific study and its place in the
history of biomedical and biotechnological research and innovation. The second concerns its
expectoration. We consider both of these aspects in the next part of the paper.



Situating Saliva in Society and Biomedicine

We might begin by contrasting the idea that saliva is a waste product to Heather Merle
Benbow’s (2003) discussion of Immanuel Kant’s concern with saliva as a vital fluid: that the
responsible individual concerned with maintaining their good health would wish to preserve
as much of it as possible within their bodies. Spitting, for example, would “waste” saliva and
so diminish the “finite sum of life force” of the individual, but also open the person up to
“external invasion”. Benbow cites Mary Douglas’ work on pollution, and her observation that
fluids flowing out of (and possibly into other bodies) violate bodily integrity, and the
boundaries between self and the other. Benbow sees in Kant’s philosophy a strong concern
with what she calls an “economy of fluids” in which flows must be tightly controlled and
regulated so as to ensure vitality. Concerns with fluids and their flows long predated Kant. As
Norbert Elias (1982) relates in The Civilizing Process, which describes the development of
social manners since the Middle Ages in various European societies, expectoration moved
from an act that everybody did more or less without too much regard, to one that was still
done but with a lot more care and attention. Elias cites an anonymously authored guide to
“Civilite Francaise” published in 1714 that cautioned:

“Frequent spitting is disagreeable. When it is necessary you should conceal it as
much as possible [...] And whenever you do spit, you should put your foot on the
saliva [...] Do not spit so far that you have to look for the saliva to put your foot
on it” (Elias 1982, 131).

Furthermore, instruction dictated that one should not mix one’s saliva with other liquids or
fluids such that the saliva might re-enter the body, or that one’s saliva would “fall on
someone”. Elias (1982, 131) notes that “disgust and nausea at the ejection of saliva
intensified” by the middle of the nineteenth century and generally became taboo in polite
European society. However, this was not a consequence of any scientific understanding of
saliva as a possible vector of disease. Such a concern about the health effects of spitting only
appeared much later, and, in any case, the taboo about spitting varied across cultures
(Chapman 1995; Nyugen and Wong 2006). For instance, in the United States, even amongst
the social elites, spitting was a common practice, often associated with those who chewed
tobacco (Abrams 2013). However, at the start of the twentieth century, saliva became
problematized and pathologized with the identification of tuberculosis (TB) as a bacterial
disease in the late 19th century and the suspected role that “careless” and “promiscuous”
spitting played in spreading it (Abrams 2013). Despite the clear links between poverty, poor
housing and living conditions and the incidence of TB, most public health measures
emphasized spitting as the way that the disease was spread and therefore became the focus of
measures to control it (Abrams 2013). Spitting became associated — at least in terms of public
health messages - with disease and social indecency, with a number of US states passing laws
to make spitting in public an offence. But for workers employed in the mining industry or
agriculture, spitting was deemed a healthy thing to do: it was a way to expel from their bodies
harmful toxins such as dust or dirt (Abrams 2013). Therefore, saliva as a bodily substance
might be connected in different ways to health and vitality: as something to be valued and
preserved and as a danger to others. In a similar way to how scholars have thought of the
exchange of blood, organs or other bodily substances in terms of sociality, saliva has too been
intimately bound up with sociality, as we go on to show, albeit in different ways.

The scientific study of saliva and its biochemical and physiological properties can be traced
to the end of the nineteenth century (Nyugen and Wong 2006). However, it was in the post-
World War 1l period that the field of salivary research developed more fully, with particular
interest in its function and composition. Using the new molecular biology tools of the 1950s,



such as the electron microscope and electrophoresis, researchers studied the cell biology of
saliva, identifying and quantifying its amino acids, immunoglobins, and proteins. In contrast
to the anti-spitting campaigns discussed above, the focus of this research has been much more
on the protective functions of saliva against disease, ranging from its antifungal to antiviral
properties (Mandel 1993). It was not until the 1980s, however, that research into salivary
diagnostics took off, and in particular, the dental researcher Irwin Mandel’s work did much to
advance the field of salivary diagnostics (Malamud 1993). In his paper Salivary Diagnosis,
Mandel (1993) wrote about the “tantalizing promises” of salivary diagnostics such as its use
in drug and hormone monitoring, its use by psychiatrists to study methadone, and the use of
saliva to screen for HIV infections and other antibodies and antigens. Saliva was described as
“a mirror of the body” that reflects the body’s emotional, hormonal, immunological, and
neurological status as well as nutritional influences, and “[g]iven this broad spectrum of
interactions and relationships, many diagnostics possibilities are worthy of exploration and
evaluation” (Mandel 1993, 3). Since then, a variety of commercial applications have become
available using salivary diagnostics, for example, at-home HIV tests (OraQuick), cortisol test
Kits to detect levels of stress, periodontal disease test (MyPerioPath®) and ovulation
microscopes (see Wilkinson et al. 2015 for a study of ovulation tracking).

In recent years, salivary research has undergone its own “omicization” with the term
“salivaomics” appearing in 2008, accompanied by initiatives to study the “salivary
proteome”, “transcriptome”, “microRNA” (miRNA), “metabolome” and “microbiome”
(Wong 2012), and with the expectation that saliva will be a good diagnostic tool to detect
biomarkers associated with disease, thus linking saliva to visions of personalised medicine
found in other scientific fields of endeavour (Hedgecoe 2004; Tutton 2014). Developments in
the field of salivary research therefore mirror those of other fields to which science historians
and sociologists have documented well (Fox Keller 2009; Kay 1996). Yet, while these
scholars have tended to focus on proteins, genes and stem cells as “among the most
privileged biotechnical actors of the 20" century” (Waldby 2002, 305), saliva has equally
emerged as an important bodily substance in today’s bioeconomy, although it has received
less scholarly attention.

Given our interests in this paper, it is saliva’s career as a “bioinformational proxy” — as a
source from which genetic information can be extracted - which is of particular interest. We
can trace this development to the 1990s and the introduction of large-scale studies in
molecular genetics and genetic epidemiology. At this time, there was a need for simpler, cost-
effective and reliable means of genomic DNA sample collection as an alternative to blood
sampling that was thought to be expensive and an invasive procedure (Walker et al. 1999;
Ilveskoski et al. 1998; Richards et al. 1993; Meulenbelt et al. 1995). While blood has
traditionally been the preferred biomaterial for obtaining genetic information for research or
for conducting genetic tests due to its high yield of DNA, other sources of genomic DNA
have been examined including the sampling of buccal cells. Different collection methods
were suggested including the use of oral rinses or “mouthwashes” (e.g. Lum and Marchand
1998) and buccal swabs (Thomson et al. 1992; Richards et al. 1993; Droog et al. 1996;
Ilveskoski et al. 1998; Walker et al. 1999). However, although the buccal cell samples are
easily obtained, the methods considered non-invasive, and it is possible to store samples for
longer at ambient temperatures before DNA extraction, other researchers found that this
collection method was not suitable for the genotyping of hundreds or thousands of markers
due to a too low yield of DNA. Instead, researchers suggested the whole-saliva collection
method (Quinque et al. 2006; Rogers et al. 2007; Hansen et al. 2007), as an alternative to
blood sampling for HLA typing (Terasaki et al. 1998) and the DNA analysis of biomarkers
(van Schie and Wilson 1997). These studies looked towards the forensic sciences that since



the early 1990s had found saliva and saliva-stained materials such as stamps and envelopes,
and even bite marks with saliva, to be good sources of DNA for human identification in
certain forensic settings (Walsh et al. 1992; Allen et al. 1994; Sweet et al. 1997).

However, drawbacks of using whole-saliva as an alternative to blood were noted, for
example, the large number of bacterial cells in saliva, where this problem of contamination
primarily depends on how the saliva samples are kept and stored after collection (Quinque et
al. 2006; Rogers et al. 2007; Hansen et al. 2007). In order to not compromise the quality of
the DNA in the sample, buffer solutions have therefore been developed to stabilise the
genomic DNA, and since the mid-2000s, biotech companies have developed and sold such
whole-saliva collections Kits with stabilizing buffer solutions, for example the companies
DNA Genotek, Qiagen, and Norgen. In 2004, the North American company DNA Genotek
introduced its Oragene saliva collection kit to the market, used amongst others by the
personal genomics company 23andMe. The kit consists of a vial with a DNA non-toxin
stabilising reagent (HG-BCD) that is described, on its company website
(www.dnagenotek.com), to minimize bacterial content in the saliva samples and preserve the
DNA at ambient temperatures. DNA Genotek also writes that its collection Kits are “Easy.
Painless. Proven”, and on DNA Genotek’s Sample Collection Blog, as of March 11, 2015,
the importance of biostabilisation is described in more detail:

All DNA Genotek products are built on a basic principle of cellular disruption and
liquid-based stabilization, allowing the sampling process to be standardized and
optimized. This is due to our unique stabilizing chemistry which is the foundation
of our company. Each of our collection Kits and reagents contain a chemistry that
allows you to immediately stabilize a biological sample so that it cannot be
affected by external factors, and all desired biological material is protected over
time and temperature.

No longer considered a “waste” product, saliva re-emerges as a fragile bodily substance that
needs protection. Yet, within this new “economy of fluids” (Benbow 2003), protection shifts
from bodily control to biochemical control with the development of the stabilising buffer
solutions, through which the biomaterial transforms into a high-quality, bio-technical
substance open to further manipulation. In its new chemical composition, saliva is thus said
to promise “high integrity” DNA as the chemical reagents are said to ensure a stabilised
saliva sample that “is truly representative of the in vivo state of the donor [therefore]
allowing you to have complete confidence in the accuracy of your discoveries”, as claimed
on DNA Genotek’s Sample Collection Blog, as of March 11, 2015.

The developments in biotechnology have also transformed the (work)-flow and logistics of
genomic DNA collection, and the infrastructure on which it relies. The chemical reagents
used in the whole-saliva collection kits not only act to stabilise the DNA, but they also
become a logistical infrastructure, as the chemical mixtures, in part, allow saliva samples to
be shipped with regular mail, across countries and continents at ambient temperatures. On
DNA Genotek’s Sample Collection Blog, as of February 26, 2014, the company claims that
its Oragene products have simplified shipping logistics, as with their collection kits, there is
no longer a need for packaging and shipping DNA samples on dry ice as a way to stabilise
the DNA. Saliva sample can be shipped without sample degradation, and there is no longer a
need for freezers, electricity, and maintenance, i.e. cold chain transport and storage. This
collection method, DNA Genotek claims, thus allows for “workflow flexibility”, as in effect,
saliva is turned into a bio-chemically engineered substance that is easily stored, highly mobile
and “workable”. Not only do the collection kits allow saliva’s movement across spaces and
over time through which it becomes yet another thing “on the move” (Sheller and Urry 2006),



but through the process, the bodily substance also becomes something different: no longer a
fragile substance, but a bio-technical fluid that promises convenience, reduced costs and
biovalue.

This once insignificant bodily substance has thus to some extent become what DNA Genotek
(2003, 14) anticipated in its patent application: “a standard source of DNA from an individual
(to replace blood, the current standard)” with the place of saliva as a “standard source of
DNA” reflected most vividly in the development of personal genetic testing services, which
depend in part on the ease with which standardized saliva collection kits can be mailed to
customers and used by them without expert assistance or additional clinical equipment to
produce samples for DNA analysis. But as we have shown, saliva also circulates in and
through a political system (Waldby and Mitchel 2006) and as an economic network of
relations, through which this bodily substance is opened up to “the micro-technical
manipulation of productivity” (Waldby and Mitchell 2006, 32). Yet, in addition to its
productive capacities, the substance also comes with specific historical associations as
scientific researchers also acknowledge (Nyugen and Wong 2006), and thus like blood, saliva
still retains a certain visceral quality that cannot be ignored. Saliva is still loaded with
symbolism and associations that cannot be easily stripped away. This becomes evident when
we look at the context of “personal genomics”.

“Spit Performances”

The emergence of “personal genomics” in 2007 represented an effort by a small number of
companies to turn ongoing basic research into the role of gene variants in common, complex
disease conducted on different population cohorts using complex methods of statistical
association into a popular consumer service, offering users direct access to findings from the
latest science that promised to elucidate their individual susceptibility to disease (Wray et al
2007). In marketing these services, companies were articulating a vision of personalized
medicine as a form of consumer empowerment through self-knowledge of genetic risk
(Tutton 2014). Access to personal genomic risk information would be empowering and
enabling of change, permitting users to take action in light of the information they received to
improve their future health. The development of saliva collection Kits has been a vital part of
the way that companies were able to offer this service precisely because they permit saliva —
as a “bioinformational proxy” — to be highly stable and mobile. But the work needed to
produce saliva as a source of bioinformation is not confined to the biotechnical manipulations
of companies like DNA Genotek, but also involves individuals who purchase the kits from
personal genomics companies. It is this aspect to which we now turn by analyzing examples
of a new form of public spitting that ostensibly shifts the register of expectoration from
indecency and disgust to something much more positive.

The personal genomics company 23andMe began selling its “Personal Genome service”
direct-to-consumer in 2006. At the time, the service was priced at $999, but the price has
since come down to $199 (or £149 in the UK). The saliva collection Kits are sold online
(www.23andme.com) and in the UK, they are also available in Superdrug stores. The kit
consists of a box with a vial, biohazard bag and instruction leaflet (see fig. 1). After spitting
into the vial and making the sample ready for travel, the customer will ship the box by courier
to 23andMe’s contracted laboratory (LabCorp) in the US, and within a few weeks, they are
able to access their genetic testing results via their 23andMe account. This includes data on
ancestry, health risks, genetic carrier status and genetic traits.

[FIGURE 1 NEAR HERE]
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In 2008, to create attention around its new genetic testing product, 23andMe’s co-founders
Linda Avey and Anne Wojcicki organized so-called “spit parties”. Two of them were held
during one of the 2008 New York Fashion Weeks and during the 2008 World Economic
Forum meeting in Davos, Switzerland. Guests including Rupert Murdoch and designer Diana
von Furstenberg were invited for drinks and to hear about and try out 23andMe’s service. At
the 2008 World Economic Forum meeting, held in Davos, Switzerland, 23andMe had put up
a booth in the main conference hotel for guests to come and learn about the service and get a
free 23andMe testing Kit, if they were to spit there and now. The New York Times columnist
Thomas Friedman, singer and song writer Peter Gabriel, and fashion model Naomi Campbell
were some of guests who took up 23andMe’s offer to have their DNA genotyped. Pictures of
guests spitting into the vials were taken during the events and later posted online. The “spit
parties” and their representations in these pictures have circulated widely among the press
and social media outlets and contributed to the hype around direct-to-consumer genetic
testing and in particular the company 23andMe at the time. With these “spit parties”, the act
of spitting shifted from being a banal practice in a clinical context to become a fashionable
event and promoted as an act of self-empowerment. The concept of a “spit party” has since
travelled (or trickled down) to “non-elite users” (Harris et al. 2014) who record the spit event
and upload the video to video-sharing websites such as YouTube. Harris et al. (2014) refers
to these videos as “autobiologies” and situate them as part of a broader shift toward public
stories about genetics and what Kate O’Riordan (2010) calls “the genome incorporated”, i.e.
how genomics move in and out of bodies and spaces.

The “spit performances” included in our sample are all videos from YouTube: 69 videos in
total (see appendix 1). In August 2014 and again in June 2016, we searched the YouTube
database for 23andMe “unboxing” videos using the search word “23andMe”. We excluded
videos of users who do not engage in “unboxing” the 23andMe kit but who simply talk about
the service, users who only report on their 23andMe results, promotional videos uploaded by
23andMe or others, and demonstration videos of third party tools used to analyse 23andMe
data. In the majority of the videos sampled, YouTubers are alone yet speaking to and sharing
their “23andMe experience” with an imagined audience. For example, in many of the videos,
YouTubers will ask viewers to subscribe to their YouTube channel in order to be notified
when new videos are uploaded, which is not simply a technical affordance, as Postigo (2016)
notes, but also an essential part of the social structures on the platform, as subscribers are “the
most common social currency on YouTube” (Postigo 2016, 338). Nonetheless, while
individual YouTubers might be interested in growing their number of subscribers, the “spit
performances” very well fit with how Marina Levina (2010: 1) describes personal genomics:
as “discursively position[ing] itself within social-networking culture that emphasizes
continuous and constant sharing of oneself with others”. While 23andMe is not involved in
the production of the YouTube videos that we have studied, the spit performances arguably
contribute to and cannot be disassociated from 23andMe’s social network (see also Harris et
al. 2014). In this sense, the videos are performative in that they enact a certain reality of
personal genomics, where spitting into a tube becomes a social media event.

In our analysis of the videos, we treat the videos as discursive texts (Potter and Wetherell
1987), where we focus on how spitting and saliva is described, treated, shown and reacted to,
and how through this process, the bodily substance acquires new significance and meaning.
We focus on speech, interactions, bodily expressions and graphics, and how these contribute
to enacting spitting and saliva in particular ways. More specifically, we focus on dialogue
between YouTubers and an imagined audience and other people present in the video and on
interactions between YouTubers and the collection kit and their own saliva, including bodily
expressions. We treat these as material and discursive acts that do something in the world —



here, as we will discuss below, to enact spitting and saliva as fragile and interestingly
disgusting, and spitting as an act of self-empowerment.

Saliva’s Fragility

On its own, and without biochemical interference, as we discussed earlier, saliva is very
much a fragile substance, which also becomes evident in the YouTube videos. “The hardest
thing about this was collecting spit”, a YouTuber explains. “You have to collect a tablespoon
of spit that doesn’t have any foam in it. Mine had some foam unfortunately, but I just
collected enough clear spit and then let foam be at the top because I don’t think there is
anything I can do. I don’t think I can take it out”, she says (#38). The self-collection kit
comes with an instruction leaflet that says: “Spit into funnel until the amount of liquid saliva
(not bubbles) reaches the fill line”. Spitting into a tube might at first seem quite
straightforward. “It’s very simple. You spit. But you don’t produce bubbles”, a YouTuber
explains (#46). However, when it comes to the actual spitting, producing a sample with no
bubbles becomes less straightforward: “It’s really hard to produce, as there cannot be any
bubbles”, the same YouTuber remarks later on in the video (#46). While bubbles cannot be
fully avoided, too many bubbles mean not enough liquid saliva to extract DNA from. Here,
the bubbles turn saliva into a fragile substance that must be produced carefully. Tips,
however, are shared on how to produce a good saliva sample such as rubbing the cheeks or
thinking of food. Saliva’s vitality and productivity thus get linked to a different kind of bodily
control — not through the control and regulation of the act of spitting itself, but by controlling
one’s salivary glands.

Yet, producing a good saliva sample starts prior to sample collection with the instructions “do
NOT eat, drink, smoke or chew gum for 30 minutes before giving your saliva sample”, as
written on 23andMe’s instruction leaflet, and according to DNA Genotek’s Sample
Collection Blog, as of November 27, 2012, this is meant to ensure a high yield of DNA in the
saliva sample. To be sure that it had been 30 minutes, a YouTuber used an alarm: “[buzzing]
this is my alarm going off, saying that | have actually waited long enough to take the test”,
she explains (#26). Another YouTuber reads the instructions, and adds: “I’ve actually had
coke, probably about 20 minutes ago, so I’ll wait to spit into this until it’s been 30 minutes
because they want to get an accurate representation, right” (#42). Instructions are here
carefully followed in order not to compromise the sample and to get good results. Another
YouTuber attributes the viscosity of her saliva to the timing of sample collection. “Oh we
have a little viscosity in my sample there”, she says when taking off the vial cap and a bit of
saliva comes out. “I didn’t eat or drink for an hour before just in case”, she explains (#12). In
the videos, saliva’s fragility is carefully handled by reading and following the exact
instructions as printed on the box.

Another YouTuber is also concerned that she might have messed up the sample collection by
providing too much saliva: “It’s going to come out”, she says and her husband asks: “You’ve
put too much spit in there?”. “Oh man”, she says. “Make sure not to put too much spit when
you do it. It’s coming out. I’'m going to need a napkin”, she says, and her husband makes a
face. “I’m scared that I’ve messed it up”, she continues (#54). Another YouTuber has similar
concerns about “doing it right” — although her concerns are not about overspilling, but about
contaminating her sample. She shows the box and its contents to the camera, and reads from
the instruction leaflet: “Obviously, I have to read all this so I don’t accidently mess things up,
as [ do. [...] I don’t want to open it up yet because I haven’t washed my hands or anything
and I don’t want to accidently mess up anything and I haven’t read everything through”
(#29). Whether it is about bubbles, food or drink, bacteria, too much saliva, not enough
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saliva, as the YouTubers collect their samples, saliva becomes configured as a fragile
substance.

[FIGURE 2 NEAR HERE]

As YouTubers unbox the kit, they carefully follow the instructions printed on the inside of
the box to make sure they are doing it right (fig. 2). The instructions are read aloud, often
several times as YouTubers document the process with their mobile phones. This is a scripted
practice (Harris et al. 2014) which means that clinical protocols have been inscribed in the
DNA collection Kits to ensure that users follow the “technoscientific scripts” (Timmermans
and Berg 1997) that are otherwise usually overseen by trained professionals. The careful
handling of saliva is thus part of the self-collection method that has been organised to ensure
the optimal circulation of saliva. Once carefully sampled, saliva’s fragility will now be
managed by the biochemical solution that works to further control and regulate its vitality as
the sample moves across state and national borders. Saliva’s status then changes from fragile
to stable.

Interestingly Disgusting

“This is pretty disgusting. And | would like to share this with you” (#13), a YouTuber says
while showing the vial with saliva up close to the camera. In another video with four
students, a woman says to the others: “By the way, this is totally gross, but it is fun”, and
another replies: “Science can be gross and fun” (#8). In another video, a YouTuber simply
says: “Never said this was pleasant, just interesting” (#66). The act of spitting still provokes
feelings of disgust, yet at the same time, the event is also characterised by interest and
excitement. In another video, the man asks his wife when spitting: “Did | gross you out yet?”.
She laughs. “Is it funny?” (#9), he asks and smiles. While spitting and seeing others spitting
into a tube provokes feelings of disgust, it is nevertheless accompanied by smiles, laughs and
interest — spitting becomes interestingly disgusting, and in turn something to be shared on
social media. While to some extent contradictory, as Sara Ahmed (2004, 84) notes in her
research on “the cultural politics of emotion”, disgust is deeply ambivalent, “involving desire
for, or an attraction towards, the very objects that are felt to be repellent”. The YouTubers are
disgusted by their own saliva; yet at the same time also interested and drawn to this bodily
fluid. In many ways, they are moved or turned towards and away from their own bodies
(Ahmed 2004; Grosz 1994).

Another YouTuber also comments on her saliva’s physicality. “You guys, this is probably the
grossest thing I’ve ever done”, she says and spits. “Without contest, the grossest thing [...] 1
don’t want to get any spit on me”, she says when taking of the cap. “Oh it’s stringy”, she adds
and mixes her saliva with the liquid. “So I’ve made my spit much more liquidy and not
syrupy. It sounds gross. Yeah, it’s a tube of my spit” (#42), she says. What makes saliva
disgusting to this YouTuber is its consistency: it is wet and “stringy”, and it is “syrupy”, and
importantly, also its potential contact with her hand. It is disgusting because it threatens to
stick to her hand, as Ahmed (2004, 85) notes on disgust: “Disgust is clearly dependent upon
contact: it involves a relationship of touch and proximity between the surfaces of bodies and
objects”. Saliva inside the mouth or when contained in the tube does not provoke disgust, but
as soon as it flows elsewhere — outside the mouth, between fingers — it affects us differently
(Ahmed 2004). Even though the source of their disgust is the YouTubers’ own saliva, their
body parts cannot be wholly separated from the body, as Elizabeth Grosz (1994, 81) argues:

“Detachable, separable parts of the body —urine, faeces, saliva, sperm, blood,
vomit, hair, nails, skin - retain something of the cathexis and value of a body part
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when even they are separated from the body. There is still something of the
subject bound up with them — which is why they are objects of disgust, loathing,
and repulsion as well as envy and desire”.

This is because, as Grosz (1994, 81) argues, we do not “simply have a body; rather, the body
is always necessarily the object and subjects of attitudes and judgments”. Although spitting is
still in many ways considered socially indecent and “disagreeable” (Elias 1982), within this
space, it also emerges as an act of interest and fascination.

[FIGURE 3 NEAR HERE]

When the bodily fluid flows back into the body, however, it is a different kind of disgust. In
another video, a YouTuber spits into the tube, but he fills it above the “fill to” line (see fig.
3): “Oh oh, it says fill to this line. I actually filled more than this line, so | think | have to
drink some of it”, he says and asks jokingly to the woman who holds the camera: “Do I get a
straw?”, and then takes a sip of the vial. “Oh my God, you’re so disgusting” (#5), the woman
strongly reacts. Here, the bodily fluid provokes feelings of disgust because it has become
alien and foreign to the body. “Once outside, out for good”, William 1. Miller (1997)
observes as he comments on the psychologist Gordon Allport’s thought experiment that
captures this “magical transformation™:

“Think first of swallowing the saliva in your mouth, or do so. Then imagine
expectorating it into a tumbler and drinking it! What seemed natural and “mine”
suddenly becomes disgusting and alien. Or picture yourself sucking blood from a
prick of your finger; then imagine sucking blood from a bandage around your
finger! What | perceive as separate from my body becomes, in the twinkling of an
eye, cold and foreign” (Allport in Miller 1997, 97).

The moment of spitting, however, is not shown on camera in all of the videos, but
nonetheless commented on. “Perhaps, you don’t want to see me do that [spitting], so we’ll
pause while I am spitting” (#23), a YouTuber says to the camera, and another says: “I guess |
could do it now in front of the camera, but I think that’s a bit disgusting, so | am not going to
do that”, and the text “Not Happening” appears (#37). In 43 out of the 69 unboxing videos on
YouTube that we have studied, the act of spitting is not shown to the viewers, although in 18
of those 43 videos, the YouTubers return to show the full vial to the camera. “Alright, so | am
going to pause the video, and me and my husband are going to do our part. Nobody wants to
see us spit in a cup, right, so we’ll be right back™, a YouTuber says, and the video returns:
“Okay, we’re back. We’ve spat. You don’t want to see our spit, but here we are”, she says
and holds up the full vials to the camera (#62).

Whether the moment of spitting is recorded on camera and shown to viewers or not, the act of
spitting emerges as an exceptional and exciting event to be commented on and/or shared on
social media. Although still disgusting, the act of spitting becomes associated with
excitement and coolness: “Oh, it’s like those oil and coloured water experiments in
elementary middle school science. Very cool”, a YouTuber says, when looking closely at her
saliva sample. She holds up the sample to the camera. “This is about to become my 23andMe
data. Okay, this is very exciting”, she adds (#12). In the YouTube videos, the interestingly
disgusting event of spitting then acquires cultural value, and as the bodily substance comes to
circulate across and within online spaces, its biovalue gets entangled with cultural value,
arguably also of commercial interest and value to 23andMe.

The Promise of Self-Empowerment
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The practice of personal genomics is surely no ordinary event. Rather, spitting into a tube is
an unusual event characterised by excitement and anticipation. “I’m just really excited about
this, because it means that | am a little closer to finding out things about myself that I don’t
already know”, a YouTuber says (#56), and another similarly explains: “I’m excited. This
looks like fun. I can’t wait to tell you all the stuff that I’ve learned [...] They [23andMe] can
find genetic traces of where our ancestors are from”, she explains and adds: “Isn’t that cool”.
She goes on to list the traits 23andMe tests for. “I’d love to see how much of that is going to
be true. That’s crazy”, she adds (#38). For many of the YouTubers, the excitement of
personal genomics lies in the expectation to learn something new about themselves - whether
it is their health risks, genetic traits or ancestry. “lI am super excited. My mom was adopted,
so we don’t know anything about her side, so that’s why I’ve chosen to take this DNA kit”,
another YouTuber explains. “I’ve also ordered a DNA kit for my mom”, she adds. “She is
super excited because she’ll be getting one about her and her parents, so pretty cool” (#26).
Another YouTuber also explains that her dad is adopted: “I’ve been growing up knowing
only half of my identity, half of my DNA, half of whatever you want to call it. I’ve grown up
only knowing half of where I am from, so I’ve decided to learn more about the half I know
nothing about. [...] I’ll find out more about me and where I come from. I am excited”, she
says and goes on to spit in the funnel (#40). Spitting is here re-framed as the first step
towards this kind of self-knowledge, and as an act that is no longer a banal practice, but one
that is associated with excitement and fascination. “I’m mailing off my saliva to California”,
a YouTuber says with excitement. “I think this is the coolest thing in the universe”, she adds
(#14).

Its “coolness” and simplicity here becomes associated with a kind of empowerment. “I
always thought genetic testing would be complicated and expensive, where you had to go to
some lab with hooded scientists, but we live in 2016 and it’s actually as simple as a little box
being shipped to your door”, a YouTuber explains (#48). “This is really simple”, another
YouTuber says and shows the vial to the camera. “All you have to do is spit into this funnel
thing”, she explains (#45). As the extracts from the YouTube videos show, the saliva self-
collection method promises both ease and convenience: there are no clinicians to take a
sample; instead, you spit into a tube and mail off the sample to the lab. The self-collection
method thus becomes significant to the promissory value of personal genomics, as it promises
a form of empowerment: no involvement of doctors or “hooded scientists”. Instead, you do it
yourself.

Yet, while excitement and discourses of empowerment dominate the YouTube videos, they
are necessarily entangled in wider discourses and practices of digital health where “doing it”,
as Jeremy A. Greene (2016, 307) notes, “means becoming more active in one’s own
diagnosis circumventing the doctor, and ‘yourself” means the patient-consumer”. As a result,
the self-collection method arguably gets conflated with empowerment, and empowerment co-
opted by corporate interests.

Conclusion

In the paper, we hope that we have shown that looking at saliva fills a gap in the literature on
the relationship between biomedical innovation and bodily parts by exploring the
increasingly important role that saliva plays as a “bioinformational proxy” (Parry 2004).
From a vector of disease, saliva has become re-valued as a highly flexible and portable
substance that is easily sourced and is not characterized by the same kind of ethical charge
which accompanies other bodily tissues. Becoming a bio-chemically engineered substance,
this bodily matter’s promissory value is thus derived from its biotechnical capacity to travel,
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to be mobile and “on the move”, and more precisely, its flow across spaces is enabled,
amongst other things, by the self-collection DNA kits that form part of its commodity process
that spans the global: supply chains as well as social media.

As we have shown, saliva has been described as “a mirror of the body” (Mandel 1993) — or a
spitting image of the body that, as a metaphor, today fits into visions and expectations of
future medicine. No longer seen as “waste”, the bodily fluid instead emerges as a key
biotechnical object for biomedicine and not least the bioeconomy, and in particular personal
genomics. Yet, as we have been shown, saliva’s status as a productive biomaterial hinges on
its transformation into a stable biomaterial. Such process is made possible by biotech
companies such as DNA Genotek that tackle saliva’s fragility with biotechnical engineering
in a tube, and in turn, saliva is made to move conveniently across spaces: from individual
homes around the global to laboratories in the US. The self-collection method with its
embedded workflow then adds to saliva’s productivity, not only through intensifying its
“self-maintaining capacities” (Waldby 2002, 310), but also through the reorganisation of
labour. Saliva’s vitality is therefore not only engineered in the laboratory, but it iS a process
that starts with users carefully sampling their saliva at home to then ship off the now stable
biomaterial by courier. The study then points to how the logistics of saliva emerges as an
important material practice, and indeed key to personal genomics services with the self-
collection method playing a key role in mobilising saliva as a vital fluid.

How saliva travels therefore matters to its promissory value as does the affordance of sharing
spitting as an event on social media. In his comment on 23andMe’s spit parties, Gisli Palsson
(2009, 12) adds how “[t]he emphasis [...] is no longer on spitting at someone (usually a
gesture of contempt) but on the conviviality of spitting with a fellow human being, for the
purpose of celebrating biosocial bonds, for founding social networks based on bodily
signature”. The YouTubers, in a similar way, also “publicly celebrat[e] both their self and
their genome, stag[e] their persona and their bodily essence for the [social] media” (Palsson
2009, 12). The “unboxing” videos are thus meant to be spitting images of the YouTubers.

What our study then highlights is how the act of spitting has emerged as a public event to
celebrate on social media, because it is considered “cool” and empowering to do, and in turn,
spitting can then be said to have found new social value as these spitting events come to
circulate in and through online spaces and social networking platforms. Here, the bodily
matter becomes situated in “an economy of fluids” where the outward flow of saliva is seen,
not only as disgusting, but as “interestingly disgusting”, and while spitting is still
characterized by awkwardness and unease, this is in part what makes spitting into a tube an
“interestingly disgusting” event, exactly to be shared on social media. Yet, this must
necessarily be understood in part due to how the act of spitting becomes situated in a social
media economy that celebrates self-expression and participation, and where the spitting
events (i.e. spitting on camera) in many ways become another artefact of digital culture, and
importantly, also part of 23andMe’s “infrastructures of public-ness” (O’Riordan 2013).

Our paper then highlights how saliva has emerged as an increasingly important biotechnical
object as well as a potential change agent for future medicine, as its clinical and diagnostic
capacities expand, and in turn its productivity manipulated in more clinical as well as
commercial technologies. The study also points to how this bodily matter has been and still is
intimately bound up with sociality, and in many ways, is partly transfigured by social media.
Together — saliva as a biotechnical object and the “spit performance” - enact saliva as a
promissory substance.
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Figures

Figure 1: 23andMe collection kit (authors’ own photo)

Figure 2: 23andMe collection kit with instructions (authors’ own photo)

Figure 3: DNA Genotek vial (authors’ own photo)
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