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Abstract: Although the past few decades have been marked by a rapid development of biotechnologies, it
significantly precedes the social understanding of genetic phenomena. At the same time, as biotechnologies have
become an object of public interest, popular culture, particularly movies, plays an increasingly important role
in shaping the public attitudes towards biotechnologies. Thus, by stressing the impact of popular culture on the
social understanding of science, this paper aims to describe the dominant genetic tropes portrayed in the cinema.
By analysing 175 movies that relate to biotechnologies produced between 1953 and 2018, it analyses seven main
themes: 1) the general image of genetics, 2) genetic procedures 3) mutations, 4) DNA, 5) genetic essentialism,
6) the nature versus nurture debate, and 7) biofears generated in the movies.

Keywords: biotechnology, cinema, genetics, movies, popular culture, science fiction.

Introduction

Although the past few decades have been marked by a rapid development of biotech-
nologies, it significantly precedes the social understanding of genetic phenomena. Con-
sequently, the public express ambivalent attitudes towards biotechnologies (Priest 2000;
Eurobarometer 2010). Simultaneously, as genetics generates a huge social interest, it func-
tions as a unique object of the collective imagination (Domaradzki 2016, 2018). In fact,
biology itself does not explain the social fascination with genetics. On the contrary, while
its social perception is influenced by consecutive scientific discoveries, in a large part, ge-
netics owes its renown to popular culture, which invokes many myths, beliefs and ideas on
scientific issues (Handlin 1965; Turney 1998; van Dijck 1998; Nelkin and Lindee 1999;
Bates 2005; Roberts et al. 2019). Consequently, the social communication of science is
not a linear process. Since lay knowledge about scientific topics is much more complex
and advanced than it is assumed by the experts, the public are not a passive recipient of
a scientific message but actively participate in the social construction of meanings ascribed
to genetics. Indeed, individuals who face biotechnologies already possess specific knowl-
edge, ideas and opinions about genetics, which are influenced by their personal and social
experiences which shape their understanding of biotechnologies.

Simultaneously, as biotechnologies have become an object of public interest, popular
culture, including the cinema, plays an increasingly important role in the popularization
of science. This is not surprising because while many individuals gain their knowledge
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from formal education and scientific sources, the majority learn about science from popular
culture. Moreover, although most people do not know the basic principles and mechanisms
of modern genetics nor have they read any fundamental work on genetics, they have seen
such cinematic productions as: Jurassic Park, The Island of Dr. Moreau or The Island; or
have read such novels as: Huxley’s Brave New World, Levin’s The Boys from Brazil, Cook’s
Mutation or Marker, Clement’s Mutant or Marc Elsberg’s Helix. Thus, while popular
culture is often seen as an inferior part of culture and some downplay its impact on the
social understanding of science, it constitutes an important forum for discussion on the
social impact of such new technologies as cloning (Cormick 2006; O’Riordan 2008; Haran
et al. 2008; Eberl 2010), neurotechnologies (Krahn, Fenton and Meynell 2010) or synthetic
biology (Meyer, Cserer and Schmidt 2013). Significantly, genetics is currently one of the
most popular sciences represented in films, and while it is a relatively young science, it has
been permanently inscribed into the history of the cinema (Wood 2002; Glassy 2006). This
is important because movies reach a much wider segment of society and a single cinematic
picture may have a bigger impact on social attitudes towards science than formal education
(Muela and Abril 2014).

What is equally important is that while the media often report on the latest scientific
discoveries, the cinema is primarily focused on asking questions regarding the social and
ethical consequences of biotechnological progress (Meyer, Cserer and Schmidt 2013).
Moreover, in contrast to the other media which usually create an overly positive image
of biotechnologies, movies question such an optimistic picture. For this reason, Daniel
Dinello (2005: 8) writes about a unique technophobia defined as: “aversion to, dislike of,
or suspicion of technology rather than an irrational, illogical, or neurotic fear.” He argues
that it results from the fact that the cinema addresses a wide spectrum of fears related
to genetics, i.e. human cloning, eugenics, genetic discrimination, the militarization and
commercialization of biotechnologies, commodification of the body, safety of genetically
modified organisms and lack of social control over genetic experiments. Thus, by
expressing social anxieties related to the uncontrolled expansion of biotechnologies, rather
than creating alternative visions of biotechnologies the cinema creates a space for the
contestation of science (Hamilton 2003: 276). Simultaneously, while being the medium by
which individuals experience the biotechnological revolution, the cinema also enables its
interpretation. This is because while attaching meanings to biotechnologies the public use
their own language, which does not refer to numbers, scales and charts, and it is popular
culture that serves as a particular type of “filter” which helps the public experience the
reality and absorb the scientific information. Thus, this paper aims to analyze the dominant
genetic tropes portrayed in the cinema.

Material and Methods

Allin all, 175 movies have been analyzed (Appendix 1). The sample covers the period from
1953, when the structure of the double helix was announced, until 2018, inclusively. The
sample was designed according to a content-based criteria. While it contains movies from
all genres: science fiction, horror, drama, thriller, adventure, action, comedy, etc., films
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were included only if the story covered genetics or biotechnologies. For the selection of the
movies a search was conducted in two online movie databases: Internet Movie Database
(http://www.imdb.com) and Filmweb (http://www.filmweb.pl). Then the available plot
descriptions were compared with predefined key words: “genetics,” “biotechnology,”
“genetic engineering,” “cloning,” “DNA,” “mutation,” “mutant,” “genetic modifications.”

To provide more homogenous results, television series, both with a medical theme, i.e.
Doctor House, science fiction, i.e.: Aeron Flux, The Outer Limits, Orphan Black, and an-
imations: Clone High, Neon Genesis Evangelion, were excluded. Also, movies on rare ge-
netic disorders, such as: Lorenzo’s Oil, Paa, Imagine or Everything, Everything were omit-
ted. While especially the latter type of movies would add some diversity to the genres, they
have been disregarded because most of these movies do not focus on biotechnology itself
but rather on the psychosocial problems of patients with rare diseases, a topic that is much
beyond the scope of this research. Thus, unless the movie discussed genetic therapy it was
not included into the analyzes. Also movies addressing mutations caused by radiation and/or
chemical substances, i.e. Frogs, Alligator, Mansquito or Fantastic Four were not taken into
consideration. Similarly, films where genetics was only mentioned but was not developed,
i.e. 28 Days Later, Minority Report or 28 Weeks Later were also omitted. Although also
these pictures could add something into the discussion about biotechnology, this research
was limited only to movies where biotechnologies were the main theme. Finally, movies
where human cloning is caused by cosmic forces and does not relate to genetics, such as:
Solaris, Invasion of the Body Snatchers, Starman and Body Snatchers were also omitted.

At the same time, [ am aware that because the entire number of movies picturing genet-
ics and biotechnologies cannot be adequately determined the selection of films neither is
nor could be representative. Another limitation is that the vast majority of analysed movies
were either produced in the United States (67.8%) or in cooperation between the United
States and European or Asian countries (19.7%) while only 2.8% were shot in Canada,
2.2% apiece in the UK and Japan, 1.1% in South Korea, and single movies were produced in
Germany, Italy, France, Hong Kong and New Zealand. Thus, the study sample is somehow
biased as it under-represents European, Asian and Hispanic cinema. However, it is undeni-
able that the American film industry has a dominating power on the global movie market
and its impact on popular culture and the global audiences is distinctive (Segrave 1997; De
Zoysa and Newman 2002). Thus, to make sure that the selected movies reached a wider
audience both their US and international box office have been checked (http://www.boxof-
ficemojo.com), which, at least to some degree, reflects the scale of their reception.

The movies retrieved were studied using a sociological film interpretation (Darbyshire
and Baker 2012; Bergesen 2016; Nascimento 2019). A qualitative content analysis was de-
signed to identify recurring patterns in the portrayal of genetics and biotechnologies. Movies
were analysed using a thematic analysis (Guest, MacQueen and Namey 2012). It involved
a six-step process, starting with familiarisation with the data which involved re-watching all
the movies. After becoming immersed with its content, initial succinct codes were gener-
ated which helped to identify important features present in films. After all the movies were
coded, all the data was collated into groups identified by code what allowed to generate ini-
tial themes. Next, these candidate themes were compared and checked against the dataset
which helped to determine that the themes were useful and accurately represented the data
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depicted in the movies. When the final list of themes was created, a detailed analysis of
each theme was developed and the ‘story’ of each theme was determined. Finally, they were
defined, named and written-up (Braun and Clarke 2006; Nowell et al. 2017).

The study results were selected by employing an inductive approach and classified as
thematic categories. While some research focused on a particular type of biotechnology or
theme, my intention was to provide a review of the variety of genetic tropes portrayed in the
cinema. To achieve that, the quantitative analysis of the movies selected for the study was
designed to identify recurring patterns in the images of genetics and biotechnologies. The
most frequently appearing themes identified, selected and analyzed were: 1) the general
image of genetics, 2) genetic procedures 3) mutations, 4) DNA, 5) genetic essentialism,
6) the nature versus nurture debate, and 7) biofears generated in the movies. Nevertheless,
not all the movies covered all these categories. Thus, although this paper focuses on
a qualitative approach, I believe that it shows how movies reflect and construct social ideas
about genetics and biotechnology. Moreover, as it aims to analyze the cultural meanings
attached to genetics, the selected categories provide a unique insight into the cinematic
images of genetics that can be easily recognized by the public.

Results

Although genetics and biotechnologies appear in all genres they are disproportionately
popular in horror (34.5%) and action movies (35%) (Table 1.). Less frequently, they
are covered in dramas (11.5%), comedies (7.5%), thrillers (5.7%) and adventure movies
(5.2%). Only one animation addressed such topics (0.6%).

Table 1

Movies by genre

Genre N %o
Horror 60 34.5
Drama 21 11.5
Thriller 10 5.7
Adventure 9 5.2
Action 61 35.0
Comedy 13 7.5
Animation 1 0.6
Total 175 100.0

While in the fifties and the sixties genetics appeared only in three movies (1.8%), in
the next two decades it was 8.1% and 9.8%, respectively (Table 2.). The highest interest
in biotechnology was observed between 2000-2009 (a decade when the completion of the
sequencing of the human genome was announced), when over one third of all the movies
were produced (35.8%). Another 25.4% of films were made in the nineties, when the
Human Genome project was initiated. Although currently more and more movies focus on
neurosciences and neurotechnologies, between 2010-2018 another 19.1% of films dealing
with biotechnologies were released.
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Table 2
Movies by decades

N %o
1950-1959 2 1.2
1960-1969 1 0.6
1970-1979 14 8.1
1980-1989 17 9.8
1990-1999 44 25.4
2000-2009 62 35.8
2010-2018 35 19.1
Total 175 100.0

At the same time, while across the decades genetics and biotechnologies appear in
various type of genre, some interesting relation between the production year and the movie
genre has been found. Firstly, horrors resulting from genetic engineering were especially,
although not exclusively, popular in the seventies and the eighties (She Demons, Night of
the Lepus, The Mutations, Prophecy, Island of the Fishmen, Humanoids from the Deep, The
Unborn, The Nest). It resulted from the fact that in the late 1970s scientists had learned to
use restriction enzymes to cut DNA molecules at specific sites to produce linear segments
of DNA. This in turn, led to a controversy surrounding the experiments using recombinant
DNA and provoked the discussion on the possible health and environmental hazards of this
novel genetic technique. Secondly, further development of genetics which resulted in the
possibility of using biotechnologies for political, military or commercial purposes resulted
in that moviemakers often stressed that genetics shifted from a purely academic enterprise
to political/military/industry-oriented/dependent business, a topic popular in many action
movies produced the eighties and the nineties (Universal Soldier, Judge Dredd, The X-
Files: Fight the Future, Replicant, Jurassic Park, The Lost World: Jurassic Park, Deep
Blue Sea). Finally, because ever since the Human Genome Project had been initiated, it
was accompanied by the ongoing debate on its ethical, legal and social implications (ELSI),
and biotechnologies stared to appear also in dramas and thrillers which were particularly
popular at the turn of the century (Gattaca, Brave New World, Blueprint, Code 46,
Godsend, Moon, Womb, A number, Never Let Me Go). Thus, while each movie consists
of different actions, social groups, objects, emotions and scenes that help the moviemakers
to focus the audience’s attention, it seems that movie gernes are cultural categories which
have a palpable impact on social perception of genetics and biotechnologies. Moreover, they
constitute a key source for articulating basic human perceptions, emotions, including hopes
and anxieties, cognitions and actions (Tudor 1974; Mittell 2004). Cinema’s preoccupation
with biotechnologies is further exemplified by a wide spectrum of their applications
presented in the movies (Table 3.). Most frequently, the cinema pictures (human) cloning,
which is present in 32% of all the movies. 10.7% of these films show how cloning can
be used for the creation or replication of (ideal) persons. In 7.6% of the films, cloning
serves for resurrection of the dead. Human clones are also produced for companionship or
help (5.6%) and organ donation (3.1%). 5.1% of the movies cover the cloning of extinct
species.
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24.8% of the movies present hybrids, including human-animal (8.6%) and animal
hybrids (7.6%). 6.6% address the integration of human and alien DNA, and 1% apiece
plant-human or animal-alien hybrids. 18.8% present recombinant DNA and 15.8% focus on
genetic engineering not otherwise specified. 3.6% of the movies cover genetically modified
viruses, while 2.6% treat about gene therapy. Surprisingly, only 1.5% of the movies portray
genetically modified food.

Table 3

Biotechnologies presented in movies*

N %o
Genetic engineering (not specified) 31 15.7
Genetically modified food 3 1.5
Gene therapy 5 2.6
Recombinant DNA 37 18.8
Hybrids
animal hybrids 15 7.6
human-animal 17 8.6
human-plant 2 1.0
human-alien DNA 13 6.6
animal/alien DNA 2 1.0
GM viruses 7 3.6
Mitochondria 1 0.5
Genetic diagnostics 1 0.5
Cloning
resurrecting famous characters and deceased relatives 16 7.6
resurrecting extinct species 10 5.1
cloning for organs 6 3.0
creation or replication of (ideal) individuals 21 10.7
cloning for companionship or help 11 5.6
Total 198 100

*Some movies covered more than one biotechnology.
Biotechnology as a New Source of Social Anxiety

Science and the cinema have been intertwined from the beginning of the 20t century
when filmmakers were inspired by many scientific discoveries and inventions ranging from
biology, physics and chemistry to medicine. Nonetheless, although popular culture covers
many social fears generated by science, they are no longer triggered by vivisection, vascular
surgery, transplantology, X-rays, atomic fusion or nuclear energy, but by biotechnologies.
And although genetics was occasionally discussed in the movies from the 1950s and 1960s,
it has become its main trope in the 1990s and 2000s (Turney 1998; Kirby 2000, 2002,
2003, 2007; Wood 2002; Jorg 2003; Dinello 2005; Glassy 2006; Haran et al. 2008). Thus,
while in the fifties and the sixties mutations resulted mainly from radiation (GodZzilla, One!,
Tarantula) or toxic waste (The Ape Man, Frogs), from the early seventies they are caused
by genetic engineering (The Mutations, Piranha, Humanoids from the Deep, Forbidden
World). Moreover, in many adaptations of classic works original technologies are being
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replaced by biotechnologies. For example, vivisection pictured in the first screen adaptation
of Wells’ novel—The Island of Lost Souls (1932), in 1996 gave way to genetic engineering.
Similarly, the electricity used in the original story about dr. Frankenstein and its monster
in 2004 was replaced by genetic engineering (Frankenstein). Similarly, in contrast to the
original Planet of the Apes (1963), in its adaptation from 2011 apes acquire intelligence
as a result of experimental genetic therapy for Alzheimer’s disease. While in the original
movie The Fly (1958) the scientist Andre Delambre transformed into a fly when his atoms
mix with those of the insect, in a 1986 remake, the fusion of Seth Brundle and a fly
occurs on a “molecular-genetic” level. Similarly, in the original comic story and its first
adaptations: The Incredible Hulk (1978-1982) and The Incredible Hulk Returns (1988)
Bruce Banner transforms into a giant green creature called the Hulk after being exposed
to heavy doses of gamma radiation, in the movie from 2003 he is no longer a physicist but
a geneticist and he inherits mutation from his father David who experimented on himself
with the modified DNA of various animals. Also Peter Parker—a comic Spider-Man—
gains his superpowers after being bitten by a radioactive spider, while in the movies from
2002 and 2012 it is a genetically-altered spider. Finally, the original Teenage Mutant Ninja
Turtles (1987-1996) mutated after being exposed to radioactive waste, and in the 2014
cinema version it a mutagen created to cure diseases. Thus, while the cinema traces the
developments of molecular biology and creates exaggerated expectations towards science
(Brown and Michael 2003; Borup et al. 2006) it also reflects and fuels social anxieties
related biotechnology. Interestingly, the old fears over science does not disappear but take
a new form which is now epitomized by genetics (Turney 1998).

Simultaneously, over the years the cinema has not restricted itself to fearmongering, as
many modern movies present stories of possible miracle healings and frame biotechnolo-
gies as future cures (I Am Legend, Rise of the Planet of the Apes, Deadpool). Nevertheless,
still the image of genetics has no less dangerous connotations. This should not surprise, as
every scientific revolution generates new fears and it is modern biotechnologies that em-
body our ambivalent attitudes towards science, which are stretched between wonder and
horror, promise and fear. Consequently, many movies focus on the possible abuses or the
failures of genetic research and follow the same premise: they demonize genetic research
as the prediction of the apocalypse. Thus, although potential biofears are often juxtaposed
with biohopes, in the context of genetics negative connotations with “bad” or “mad” sci-
ence still predominate (Haynes 2006)—especially that while genetics was previously often
pictured as a threat that could demolish only a few people (Sssssss, The Mutations, The
Island of Dr. Moreau, The Fly), with the advent of the biotechnological revolution in the
nineties it is framed as a threat that could annihilate whole societies or even the entire life
on the planet (Resident Evil, | Am Legend, I'm Not Jesus Mommy).

Thus, while there has been a trend toward a more positive image of science and
scientists (Haynes 2016) and the public is much more eager to accept taboo-breaking
discoveries, including those related to reproduction and the creation of life, biotechnologies
are still associated with horror, mystery or evil. Consequently, they are often framed as
having a morally dark side. Nevertheless, biothreats are now blamed more on private
biocorporations, which are pictured as operating in their own interests and outside of the
ethical and legal regulations (Jurassic World, Resident Evil, Okja) (Dinello 2005; Meyer,
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Cserer and Schmidt 2013). And while the typical pattern of “the mad scientist” seems to be
disappearing from the cinema, geneticists are often portrayed as scientists who violate most
of the cultural norms and taboos on natural laws and the sanctity of (human) life. At the
same time, while earlier movies pictured geneticists as inherently evil or mad (Sssssss, The
Mutations, Island of the Fishmen, The Island of Dr. Moreau), they are now often presented
as those who warn against misconduct, the misuse of biotechnologies, and try to find
aremedy. Moreover, many cinematic geneticists have noble goals, i.e. they intend to develop
new medical therapies (Regenerated Man, The Amazing Spider-Man, Rise of the Planet of
the Apes), fight some type of plague or hunger (Night of the Lepus, Forbidden World, Mimic,
Mega Piranha) or try to help parents who want to have a baby (No Ordinary Baby, Womb,
Perfect 46). However, apart from these good intentions they often fail through human
weakness: they are overly ambitious and ready to use any methods, no matter how unethical,
to achieve their goals (Jurassic Park, Godsend, Sharktopus vs. Whalewolf, Replicas).
Thus, it is rather genetic knowledge that is framed as morally ambivalent, and no matter
whether genetic research itself is pictured “mad,” “bad” or “well-intentioned,” it always
has disastrous consequences: it is unpredictable, dangerous or wicked. The reason for this
being so is that genetics reflects both our desire and fear to know. Thus, although the cinema
proffers social enthusiasm about the benefits that biotechnologies may bring to society,
filmmakers often underscore its unknown or unintended side effects. Consequently, the
cinema often presents stories of how genetics unleashes a power that is beyond our control.
All in all, as biotechnologies became a symbol of an increasing power of scientists, the
image of dangerous science re-emerges. Simultaneously, the old motive of the irresponsible
pursuit of knowledge for its own sake has been replaced by the one that is driven by profit
(Jurassic Park, Splice, Jurassic World, Consumed, Okja). However, while in the sixties
and the seventies movies focused on experiments with recombinant DNA (Kirby 2000,
2002, 2003), in the eighties and the nineties they clustered more around the manipulation
of human genetic material and human cloning (Haran et al. 2008; O’Riordan 2008; Eberl
2010). Further progress in synthetic biology triggered an interest of the moviemakers in
the possibility of creating artificial life (Franklin 2000; Meyer Cserer and Schmidt 2013).
This negative image of genetic science is best exemplified by the fact that most of cine-
matic genetic research is kept secret, is dangerous and runs out of control. Interestingly, acci-
dents are often framed not as the failures of scientists but of science itself. This should come
as no surprise as many biotechnologies are still perceived as socially and ethically prob-
lematic. In order to emphasize the dangerous and unethical dimension of genetic research
scientific laboratories are often located in secret places, outside official institutions. Most
frequently, it is an isolated and remote island (She Demons, The Killer Shrews, The Island
of Dr. Moreau, Island of the Fishmen, Attack of the Sabretooth, Jurassic Park, The Nest, The
Curse of the Komodo). And although in the popular imagination an island often represents
a place of shelter, peace, beauty and happiness, in the cinema it symbolizes isolation, mys-
tery, oddity, fear of the unknown and lack of social acceptance for genetic research (Kirby
2003: 255-256). Thus, the promise of an island is replaced by an inescapable structure of
regulation and a dystopian, unnatural world created by geneticists excluded from society.
The lack of social acceptance of genetic experiments is also symbolized by the desert
(Resurrection of Zachary Wheeler, Parts: The Clonus Horror, The Island, Hulk), the jungle



POPULAR CULTURE AND GENETICS 289

(DNA), swamps (Swamp Thing), an abandoned oil rig (Proteus), a remote submarine fuel
base (Deep Blue Sea), an isolated, old rural farm (Never Let Me Go, Morgan) or another
planet (Forbidden World, Doom). All these examples reflect social concerns that apart from
the existing ethical and legal regulations, morally doubtful research can be conducted in
research facilities that are hidden from the critical observation of the scientific community
and society. Moreover, in some movies (The Killer Shrews, She Demons, Jurassic Park,
Deep Blue Sea) the upcoming catastrophe is symbolized by a storm.

Such an image is reinforced by the presentation of biotechnologies as a form of
science fiction (Hamilton 2003). Consequently, they arouse admiration, amazement,
disbelief, but also fear and anxiety. Simultaneously, many possible future developments
of biotechnologies are framed as already existing and real. Moreover, in order to create an
impression that the future is now, the majority of the movies take place in the present while
very few are set in the (distant) future. In this way, the cinematic coverage of biotechnology
is characterized by two trends: while being framed as a futuristic project, science
fiction itself is presented as a bad science. At the same time, cinema criticizes modern
science by framing biotechnologies via opposed categories: good-evil, the known-the
unknown, natural-artificial/technological, relativistic-deterministic, optimistic-pessimistic,
the human-the inhuman, public-private. Such binary oppositions reflect and construct the
relations between the social imagination on nature and cultural concepts of social order.
They also help to establish and sustain the meanings of genetics and make moral judgements
on biotechnologies. This is exemplified by the introduction of genetic “monstrous” threats
into a stable situation (Stern 2004; Cruz 2012).

It Is so Simple: Picturing Biotechnologies

Because the aim of popular culture is to entertain rather than educate, the majority of movies
rest on simplifications and reduce the information about the biological aspects of genetic
phenomena to a minimum in favour of making the picture more attractive and dramatic.
Very few movies explain genetic terms and processes, and the vast majority do not contain
any information on the functioning of biotechnologies, which are often presented inaccu-
rately and incorrectly. Neither do they show or explain the methods used by geneticists. For
example, in most of the movies on human cloning clones are either formed as already adult
persons or undergo accelerated growth, and rarely they are born as babies through their
mothers. The procedure of cloning itself is also very unrealistic. Already in the first movie
on human cloning: Resurrection of Zachary Wheeler a patient’s DNA is sent to the labora-
tory by phone, and after being injected into the body, it provides a clone with the character-
istics of the original within twelve hours. The Clones of Bruce Lee reduces cloning to blood
sampling from the deceased Jeet Kune Do master. While in earlier productions such simpli-
fications are understandable, they are also present in current movies (Multiplicity, The 6",
The Other Me, Replicas). In films where clones are born as babies through their mothers the
simplicity of cloning is illustrated by the fact that it always occurs after the first attempt (No
Ordinary Baby, Blueprint, Godsend, Womb). Thus, although the cinema focuses on cloning
an individual from an adult cell, it seems to ignore the fact that it is much more difficult than
cloning from an embryonic cell. Consequently, while the famous Dolly the sheep was born
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only after 277 attempts, in most of the movies the procedure is almost always successful
and flawless. Moreover, despite progress in genetic knowledge, still there can be observed
an “imagination deficit” (Van Dijck 1999) as not only are the clones produced directly as
adults but the cloning itself is presented as a creation of original’s exact copy (O’Riordan
2008). Movies also decontextualize the clone’s identity and accept the possibility of in-
heriting all the original’s characteristics, including those with an obvious environmental
component: memories, intelligence, aggressiveness or kindness (Eberl 2010).

Equally unrealistic are suggestions that dinosaurs can be recreated from chicken DNA
(Carnosaur) or that one can get infected with the mutagen after being bitten by a transgenic
animal (Errors of the Human Body, The Shaggy Dog, Spider-Man); dinking a beverage (The
Relic, Regenerated Man); contracting a substance containing recombinant DNA (Swamp
Thing) or eating transgenic animals or corps (Humanoids from the Deep, Consumed). This
is of special importance as the public is often concerned that the mutation can be easily
transmitted from GM organisms to humans or animals.

All these examples are intriguing because, although genetic research is relatively easy
to represent in visual stories, the moviemakers are more focused on the results of genetic
experiments than on the procedures themselves. In fact, genetic methods are often discussed
only if they are socially perceived as problematic, i.e. as unethical, dangerous or criminal
(The Clone Master, The Boys from Brazil, No Ordinary Baby). Apart from entertainment
reasons, this results from the fact that one of the key strategies of fearmongering is not
only to imply that the currently fictional applications of biotechnologies are already real
but also that they are relatively simple and can be done by anybody. Thus, omissions
or simplifications of technical aspects of genetic research allow the cinema to focus on
traditional ethical concerns generated by biotechnologies rather than explain how they
work. Showing how easy it is to clone a human being, produce a synthetic organism or
resurrect extinct species, enables filmmakers to reproduce the old fears related to scientific
progress: the alleged simplicity of genetic biotechnologies suggests that new Frankenstein
monsters are just around the corner or are already here. Consequently, it reinforces the
stereotypes about the esoteric and potentially dangerous character of biotechnologies.

Nevertheless, although the explanation of biotechnologies presented in the movies is usu-
ally reduced to a couple of sentences expressed in pseudoscientific jargon, some pictures con-
tain the “kernels of scientific truth” (Rose 2007). In particular, this refers to The Boys from
Brazil and Jurassic Park. The former contains a five-minute sequence explaining in detail the
procedure of “mononuclear reproduction” and how genetic material is transferred via IVF. The
latter presents a short animated tutorial how to clone dinosaurs from DNA preserved in their
fossils. It is not surprising since many moviemakers employ science consultants whose job is
to make the movie science seem plausible (Kirby 2011). It also helps to convince the audience
that the movie scenarios are possible and reflect the real processes occurring in nature.

Interestingly, simplistic images of molecular processes and procedures are often con-
trasted with persuasive visualizations of DNA structure and mutations. Many movies
present images of double helixes as central objects of cinematic laboratories where they
are placed on computer screens and holographic displays of scientific plans (Spider-Man,
Teknolust, Carnosaur). In all instances, DNA is pictured as a reified being, independent
from the body. Consequently, as it is framed as the quintessence of life and ascribed
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quasimystical power, it fills the audience with both admiration and fright (Nelkin and
Lindee 1999). Nevertheless, such images contain an intrinsic contradiction: while they
imply that molecular processes can be easily manipulated, altered or changed, they also
amplify the belief that DNA is an autonomous being and suggest its omnipotent and un-
controllable character. They also enhance the belief that genetic research is very simple as it
only takes DNA to create new life forms. Another contradiction behind these images is that
although movies repeatedly emphasize that individuals are not determined solely by their
genes and often include explicit statements against genetic essentialism, they reproduce
a common belief that it is DNA that is the core of human identity. Simultaneously, while
looking at the visual representation of genetic mutations one can observe that the cinema
focuses on their darker side: most commonly the results of genetic experiments are pre-
sented as strange, odious or abnormal monsters (Swamp Thing, Forbidden World, The Fly,
Watchers, Doom). Nevertheless, it seems that images of horrific mutated creatures bring
our attention more to their creators, who are either mad or unable to control the genetic
processes, rather than genetic monsters themselves. Thus, the images of the double helix
and mutations represent ambivalent attitudes towards genetic experimentation: while the
former stands for our hopes and optimism, the latter represents social anxieties and fears.

Genetics Is a Risky Enterprise

Although biotechnologies in movies are presented as relatively simple, they are also framed
as risky and dangerous. Simultaneously, the cinema stresses two types of genetic risks:
biotechnological and moral. The former relates to the risks new genetic technologies pose
to living organisms. For example, movies often stress the fact that for every beneficial
genetic modification there are hundreds of others which result in defects, malformations
and deaths (She Demons, Sssssss, The Mutations). In other films clones suffer from RNA
degradation (Star Trek: Nemesis), personality disorders (£on Flux), develop brain tumours,
internal organs outside the body or become extremely violent (The Reconstruction of
William Zero, Morgan). Movies also present laboratories full of deformed, impaired clones
(Alien: Resurrection, The 6" Day, Shadow Fury, The Shaggy Dog). It also highlights the
risk that biotechnologies pose to the entire society when the premature implementation
of gene therapy with the use of bioengineered viruses leads to a global outbreak and the
extinction of humankind (Resident Evil, I Am Legend, Rise of the Planet of the Apes).
On the other hand, moral risks highlighted by the movies refer to filmmakers concerns
that technoscientific progress is constantly moving the ethical boundaries in the direction
of what is technically possible. Such anxieties are epitomized by dr. Wells who says in
Godsend: “If I'm not supposed to do this, Paul, then how is it that I can?”. Similarly,
dr. Malcom warns the owner of Jurassic Park: “Your scientists were so preoccupied with
whether or not they could that they didn’t stop to think if they should.”

Interestingly, although the biological and moral risks are often intertwined, the cinema
focusses mainly on its ethical dimension. Again, it is best exemplified by the way movies
picture human cloning. While one of the main concerns generated by reproductive cloning
relates to the medical risks, most of the analyzed movies concentrate on the ethical
dilemmas generated by the procedure. Consequently, cinematic discussion on cloning
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focuses around three main topics: 1) the unethical motivations of cloners: resurrecting
deceased individuals, including dictators (Boys from Brasil, Godsend, I'm Not Jesus
Mommy), cloning for organs (The Third Twin, The Island, Never Let Me Go) or using
human clones as a means to an end (Multiplicity, Xchange, Moon); 2) dangers it poses
to human individuality and uniqueness (Brave New World, The 6™ Day, Blueprint); and
3) the inability of society to control scientists (Godsend, No Ordinary Baby, Replicas).
Additionally, many movies raise questions about who should decide about who is to be
cloned, how would a clone relate to its original, how would they fit into society and, most
importantly, whether or not clones are real human beings (The Island, Teknolust, Blade
Runner 2049). Thus, as the cinema focuses on the (un)ethical dimension of genetic research,
it is usually pictured as unnatural and an blasphemy.

Simultaneously, the most common arguments against genetic research: objection to
‘playing God’, ‘designer babies’, or eugenics, are often used in the movies not because
they are ethical arguments but because they are an integral part of popular culture, i.e. they
refer to the established interpretations of the world deeply rooted in Western culture (Turney
1998). Thus, although both cinematic images of biotechnologies and laboratory creations
change over time, they all have one thing in common: they represent the story of a power
beyond our dreams and beyond our control. Consequently, the cinematic appeal to moral
risks reflects two cultural myths and fears established in our culture: the one of too much
knowledge, and that some things should remain unknown (Haynes 2006). Thus, although
the biotechnological risks presented in the movies vary over time and genres, the common
cinematic trope is that of the original Frankenstein story of science gone wrong or science
gone right but with unforeseen and dangerous consequences. It suggests that genetic exper-
iments will lead to a failure in the scientific and the human dimension (Franklin 2000). Fur-
thermore, it refers to the unpredictability of science and to the ambitious and proud scien-
tists. In both cases, the monster/doctor Frankenstein serves as a warning against scientists’
tendency for “moral trespass” and going beyond “‘societal standards,” which always comes
with unpredictable challenges and unexpected consequences for the creator and society.

All in all, while the cinema is not questioning the usefulness of biotechnologies, it is
concerned over the unpredictable consequences they may have for society and constantly
warns against the absence of scientists’ learning experience and feeling of responsibility.
It also stresses that the emphasis on the intellectual gains stemming from biotechnologies
results in a negligence of its moral dimension.

It’s Only a Mutation

While changes in genetic material are the basic mechanism of evolution and the differenti-
ation of species, popular culture associates terms like “mutation,” “mutate” and “mutant”
with “contamination,” “pollution” and a “threat” (Condit et al. 2002). Thus, although mu-
tations can be bad, good, both or neither, in movies seldom they are a good thing. On the
contrary, they are pictured negatively as things that society should fear, i.e. they are harm-
ful; not necessarily to the “mutants” themselves but to their creators or the society. Such an
image is reinforced by the conflation of genetic alterations with phenotypic changes, as mu-
tants are often differentiated physically. Consequently, most cinematic mutations are mon-
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strous: they cause accelerated and radical change in the organism’s appearance, physical
abnormality and a loss of symmetry. Frequently, they destroy the organism’s physique and
transform its behaviour (Sssssss, The Mutations, The Fly, Hulk, The Amazing Spider-Man,
Deadpool). Moreover, as Ronald Cruz (2012) observes, as changes caused by mutations
are often nonadoptive, in movies they cause a loss of humanity. Finally, cinematic muta-
tions usually do not depend on the environment but are caused by geneticists; and even if
planned, they occur suddenly and run out of control.

Interestingly, while nature does not work intentionally, evolution lasts a long period of
time and new mutations are extremely rare, the cinema suggests that each mutation causes
a specific feature. However, as David Kirby (2003: 247) suggests, moviemakers choose
rapid mutations over the slow process of mutation because they are much more exciting
and frightening. Negative image of mutations is further strengthened by the erroneous idea
about the inheritance of acquired features (The Fly 2, Mimic, Jack Frost 2, Hulk). Thus,
the significance of “genetic mutation” as a movie concept rests on its symbolic meaning as
randomness and unpredictability of mutations serve as a metaphor for the disaster caused by
uncontrollable science. Although scientists try to convince the public that they are able to
control nature, moviemakers use mutations to symbolize the most frightening thing about
genetics: scientists’ loss of power over the biotechnologies.

Simultaneously, although most cinematic mutations have negative consequences, it is
adaptations of comic stories about superheroes that stress their importance and positive
role in evolution. Moreover, mutants are imagined as special individuals with super powers
(Blade, Spider-Man, the X-men saga). Nevertheless, because mutants are phenotypically
different, they are also perceived as a social threat.

DNA: the Molecule of Life

Regardless of whether biotechnologies are presented as simple and safe or complicated
and dangerous, DNA itself is framed as an omnipotent molecule, the essence of life and
existence (Nelkin and Lindee 1999; Van Dijck 1999; Franklin 2000). As nature and life
itself has been increasingly biologized and biology has been increasingly geneticized, the
cinema supports the idea that genes and DNA are the only factors responsible for one’s
physique, personality and behaviours, and that they contain a complete instruction for
the creation of life. Even in the earlier productions, where genetic material is defined
as abstract, “Character X” (She Demons), “inherited factors” (The Killer Shrews) or
“mysterious essence” (The Mutations) it is assumed that it codes all the features of the
organisms. Nevertheless, also in Blueprint dr. Fischer explains to Iris that DNA is her
“life’s software” and contains “everything that makes you special.” In other films DNA
is framed as a mysterious, autonomous being, which undergoes spontaneous mutations
(Mimic, Jurassic Park). It confirms Kirby’s (2003, 2007) claim that “scientific materialism”
is the dominant ideology pictured in the movies. Indeed, the image of the DNA molecule
in the cinema is a quintessence of the idea that there is only one, natural reality and that
it can be known and explained only by science. Thus, as movies support the belief that
a single molecule can explain the nature of life, DNA and the genome become metaphors for
stability, determinism and resistance to change. Consequently, as the “ultimate explanation”
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and material marker of life itself, DNA is referred to as a reified being, independent from
the body and the core of human identity. Such ideology is best pictured in Gattaca when
Jerome reassures Vincent that his mystification will never come out as society no longer
sees individuals as persons but is focused on their genetic profiles. Thus, while the message
behind most of the movies is anti-deterministic, the popularity of genetic essentialism
results from the fact that it embodies a Premodern search for a naturalistic explanation
of identity and typical of Modernity belief in science.

Significantly, the belief that DNA constitutes a relatively simple “recipe” for building
any living organism is symbolically represented in the opening credits of many movies
which utilize the images of the letters of the “genetic alphabet”: A, C, G and T, representing
the four DNA bases (Gattaca), the double helix (Teknolust, X-Men: Days of Future Past),
nucleic acids (Carnosaur), genes and cells (The Island of Dr. Moreau) presented as
autonomous beings, abstracted from the rest of the organism. Such images support the
idea that life is just a molecular process regulated by genetic information transcribed in the
cell. Consequently, a detective in Jack Frost argues that the human soul is a chemical, and
dr. Ferrami in The Third Twin believes that: “everything comes to chemistry.” Such genetic
thinking is strengthened by the conviction that aliens also have DNA, although usually it is
framed as more perfect and powerful than ours, and that it may take over the human body
(Evolution, Species, Alien: Resurrection).

Nature vs Nurture

By stressing that DNA constitutes the ontological foundation of existence, some movies
frame DNA as “the genetic blueprint for the soul” which determines whether a person is
inherently “good” or “evil” (Doom). Others, reproduce the idea that one’s personality and
identity are written down in the genes (Godsend, I'm Not Jesus Mommy). Nevertheless,
most films reject such a deterministic view on nature and stress the significance of the
environmental factors and socialization (The Clone Master, No Ordinary Baby, The Third
Twin, Blueprint). Moreover, the cinema emphasizes that even socialization and a similar
environment do not suffice to create a perfect copy, as one’s identity results from the
interaction of biological factors, the social environment and the historical context (The
Boys from Brazil, Anna to the Infinite Power, Gattaca).

Thus, while none of the movies question the importance of genes for our identity nor
the usefulness of biotechnologies, they warn against the promulgation of the belief that
an individual is just the sum of their genes. And the point behind this anti-essentialist
and anti-deterministic message is that we are not prisoners of our genes and that being
human means to transcend our genetic fate. Ultimately, even the perfect vampire hunter
Blade, Peter Parker or the mutants from the X-men saga, who owe their super powers to
genetic mutations, are not determined by their genetic make-up. They do not have to use
their powers; instead they choose to do so and to use them for a good cause. Thus, it is
personal choice not genetics itself that determines their identity. Nevertheless, as David
Kirby and Laura Gaither (2005: 281; Gavaghan 2009: 77-78) observe, the problems with
their identity results not from being mutants as from the fact that a genetic transformation
has been imposed on them and they had no choice.
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Cinematic Bioanxieties
Life Finds a Way

Although the cinema rejects the essentialist and deterministic vision of genetics, it is in-
filtrated by the idea that biology can be reduced to genetics and that life itself is a repro-
grammable in-form-ation inscribed in the genes. It also perpetuates the belief that genetics,
as a science of information, can help to trans-form life itself. Consequently, as biology
becomes increasingly geneticized, technologized and informatic, and life is no longer con-
ceived, born and bred but engineered, the cinema does not relate creation with the biblical
or Darwinian tree of life but with the sterile laboratory where scientists combine and mix
different components and imitate life (Franklin 2000). Simultaneously, by picturing how ge-
netics manufactures and mimics life, the cinema reminds us about the borders of real life,
i.e. that it can be both created and destroyed. For that reason it is not surprising that from the
very beginning, when the cinema focused on genetics it has been spinning visions in which
geneticists try to control evolution and enhance (human) nature. Nevertheless, although
movies present biotechnologies as a technoscientific means for (re)creating life, genes and
DNA are pictured as autonomous and potentially dangerous entities which may take con-
trol over their own development and become a deadly threat to society. As genetic exper-
imentations with life become a form of authorship they always come with unpredictable
and unexpected consequences either for the creator or society (Stern 2004), and result in
the creation of a new demons—monsters of science: dangerous mutants (Night of the Le-
pus, Frankenfish) and hybrids, including: interspecific (Mimic, Jurassic World, DNA), hu-
man-animal (Island of the Fishmen, Splice, Proteus), human-plant (Konga, The Mutations,
Swamp Thing) and human-alien (Forbidden World, Species, Alien: Resurrection, Doom).

Thus, the movies warn that in contrast to geneticists’ pride and arrogance, full control
over nature is impossible as nature always finds new ways for adaptation. Consequently,
cinematic genetic experiments usually get out of control, ending in a disaster either for the
researchers or the entire society (The Killer Shrews, Mimic, Sabretooth, Resident Evil, God-
send, Black Sheep, I Am Legend, I'm Not Jesus Mommy). So, the cinema constantly alerts
us against the short-sightedness of geneticists who believe that they are able to fully un-
derstand and control biological processes and do not know when to stop their experiments.
As dr. Malcolm warns the owner of the Jurassic Park: “Life breaks free, it expands to new
territories and crashes through barriers ... life ... finds a way.” Thus, the cinema constantly
stresses the fact that biotechnologies exceed both our ideas about the potential of science
and our capability to control the forces liberated in the laboratory. And while films try to
convince the public that new genetic technologies can mimic the creation of life, they also
remind us that there was only one true Genesis, that life is uncontainable and uncontrol-
lable, and genetic experiments will always result in failure, destruction or carnage.

The Militarization of Biotechnology

Despite the anxieties related to the inability to control molecular processes, the cinema
suggests that it is not the biotechnologies per se nor the scientist who pose a real
threat, but rather the biomedical military-industrial complex, i.e. the politicization and
militarization of genetic technologies (Wasson and Grieveson 2018; Dinello 2005: 202—



296 JAN DOMARADZKI

203). By pointing to the dangers related to using genetic engineering for military purposes,
movies present visions where social catastrophe results from the alliance between the
unholy trinity: (bad) science, the government and military agencies. Most of these movies
focus on using bioengineering for the creation of genetically modified viruses (Resident
Evil) and animals which serve as biological weapons (Piranha, Bats, Venomous, Black
Swarm, Watchers, Leviathan, Mutant Species). In the other cases, scientists working
for military agencies are using recombinant DNA and cloning to produce genetically
enhanced “killer supersoldiers,” who are extremely strong, fit and tough, have the ability
to regenerate wounds and an increased level of aggressiveness, lack empathy and manifest
blind obedience (The Clones of Bruce Lee, Universal Soldier, Shadow Fury, Natural City,
Morgan). Thus, by showing how government agencies ignore scientists’ ethical concerns
the cinema suggests that it is not genetics that should be mistrusted but rather those in
power, who use biotechnologies as a tool for ideological, political and financial purposes.

The Commercialization of Biotechnology

While concerns regarding the militarization of biotechnology were a common trope,
especially in the seventies and the eighties, which echoed the discussion on the recombinant
DNA, as the biotechnological industry flourished rapidly in the nineties, many movies
stress the commercial value of biotechnologies and picture them as a leading branch of the
economy. Simultaneously, the cinema emphasizes fears related to the commercialization
of biotechnologies (Dinello 2005; Meyer, Cserer and Schmidt 2013). In particular, popular
culture criticizes the role international biocorporations play in the process and suggest that
they corrupt scientists and control their research to maximize profits. At the same time, the
cinema often suggests that working for a large corporation is not a matter of one’s selling up,
but the only alternative. Thus, in Jurassic Park dr. Hammond convinces a leading geneticist
of the InGen Corporation, Henry Wu that: “If you want to do something important in
computers or genetics, you don’t go to a University.” Nevertheless, the cinema constantly
warns that the subordination of science to the capitalist market and the constant pursuit of
fame and fortune inevitably lead to the betrayal of the scientific ethos, as geneticists have
to adapt to the corporation’s expectations, even if it means the omitting or falsification of
undesired research results (Consumed, Okja).

While criticizing the dependence of science on private business, the cinema also
stresses the pressure it puts on researchers, which results in the negligence of possible risks
and the premature implementation of biotechnologies. This in turn may lead to a catas-
trophe (Deep Blue Sea, The Amazing Spider-Man, Rise of the Planet of the Apes). Other
movies picture the specificity of the scientific culture, which puts the scientist under con-
stant pressure to get a financial grant from rich sponsors and where rivalry and the “publish
or perish” pressure dominate (Nutty Professor, Blueprint, Errors of the Human Body).

Thus, although the cinema is fascinated with geneticists’ ability to create life, it criti-
cizes technoscience’s dehumanizing power to commodify different life forms. Geneticists’
trivial motives of entertainment and profit do not justify the risk associated with producing
new life forms (Franklin 2000; Wood 2002; Stern 2004). Cultural hopes and fears of bio-
engineered organisms as commodities are best depicted in movies on reproductive cloning
which exemplify Schmeink’s (2015: 133) argument that human procreation has become
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a specific market and that human life itself is a commodity to be traded. Although some-
times human cloning is pictured as a health care option (O’Riordan 2008), movies usually
suggest that it will be accessible only to the rich (Resurrection of Zachary Wheeler, Parts:
The Clonus Horror, Cloned, The Island, Never Let Me Go). Movies also show how bio-
engineered life of the clones may be used and abused and how its commodification leads
to the dehumanization of living beings who deserve moral recognition. Moreover, as West-
ern culture is driven by competition and consumption typical of the capitalist market, the
cinema warns that the progress of biotechnologies will lead to the emergence of a unique
“genetic supermarket” in which prospective parents can select the traits of their future chil-
dren (Gattaca, The Perfect 46).

More Human Than Humans

Finally, the cinema expresses the social anxieties related to the possibility of using
biotechnologies for political purposes and the building of an “ideal” society. By showing the
increasing role of biotechnologies, such movies as Brave New World, Gattaca, Code 46 or
Natural City present dystopic visions of societies based on biology, where the propaganda
of perfection and biotechnologies legitimizes social control and political dominance.
Moreover, as geneticists often use biotechnologies to create new race of superhumans (7he
Unborn, Frankenstein, Blade Runner, Twins, Blade Runner 2049), such scenarios nearly
always refer to eugenics (Kirby 2000, 2002, 2007; Gavaghan 2009). Nevertheless, while
the cinema accepts the possibility of perfecting humankind, it rejects the idea that it can be
achieved via biotechnologies. Moreover, “perfection” is often pictured as undesirable as it
is stressed that scientists’ attempts to make us “More human than human” (Blade Runner)
will actually destroy our humanity. Indeed, while the genetically engineered individuals
in Brave New World or Code 46 are healthier, more intelligent, beautiful and athletic,
they do not have any aspirations, desires or dreams, and neither do they fight nor love.
Their “superhumanity” makes them soulless, dispassionate, emotionless and devoid of
spontaneity. They also experience existential emptiness (Gattaca, Frankenstein, Blade
Runner 2049). Thus, the cinema constantly asks what “genetic perfection” means and what
price, in human dimensions, we have to pay for our quest for perfection.

Simultaneously, the cinema warns against the political dimension of biotechnologies
and shows how the principles of mass production may be applied to biology and enable
the government “breeding” of standardized individuals (Brave New World, Code 46,
The Island). Thus, although biotechnological utopias presented in movies are free from
diseases, depression, madness, social conflicts and violence they are always characterized
by omnipresent repressive social engineering. Moreover, politicization of biotechnologies
leads to aradical polarization of society which becomes divided into a genetically enhanced
superior class and naturally born pariahs (Gattaca, Code 46). And while the cinema stresses
the fact that biotechnologies may become a foundation for genetic discrimination woven
into the society and the State, it also expresses concerns related to liberalization of eugenics,
when it becomes regulated not by the government but by the free decisions of prospective
parents. Thus, both Gattaca and Perfect 46 suggest that a new, liberal eugenics will not be
the domain of scientists and politicians, but it will be regulated by individual preferences
typical of the market economy. Consequently, movies argue that constant pressure to
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succeed may encourage individuals to choose biotechnologies, which may lead to the
emergence of a uniformed society in which “there is no place for uniqueness” (Stacey 2005;
Kirby and Gaither 2005; Gavaghan 2009). And although movies frequently distinguish
“procreative beneficence” from eugenics, they accuse geneticists for promoting “designer
babies” and “backdoor eugenics.”

Interestingly, while it is widely assumed that biotechnologies will liberate our human
potential, many movies present them as a tool for enslavement. Both human clones, in
Resurrection of Zachary Wheeler, The Clones or The Island, dr. Moreau’s beast-people, and
genetically engineered supersoldiers, are creatures totally subordinated to and dependent
on their creators. Moreover, with the exception of Gattaca, in which genetically enhanced
individuals occupy socially exposed positions, in Blade Runner, Natural City, Moon
or Blade Runner 2049 biogenetic cyborgs and replicants are modern slaves used for
dangerous, degrading or boring work in off-world colonies, which they are prohibited to
leave. “Perfect” as they may seem to be, they are second class citizens and are deprived of all
rights. Paradoxically, although most films support the idea that humanity may be improved
by technological means, they show how in dystopian societies of the future bioengineering
helps to reproduce the practices from the past: with the creating and legitimization of
a totalitarian regime and the production of perfect slaves. Thus, movies share the message
that society should not be focused on altered genes but an equal chances.

Conclusion

Although genetics has become one of the most important scientific revolutions of the last
few decades due to rapid advances in modern biotechnology, the public find it difficult
to keep up with the most recent findings of genetic sciences. Consequently, there is
a huge gap between what the public (think they) know about genetics and what genetics
really is (Van Riper 2003; Chapman et. al. 2019). For that reason, there is an urgent
need to increase the public’s biotechnological literacy (Gonzdlez et al. 2013; Stern and
Kampourakis 2017), especially that it is often popular culture not formal education that
shapes people’s understanding of genetics (Handlin 1965; Turney 1998; van Dijck 1998;
Nelkin and Lindee 1999; Van Riper 2003; Bates 2005; Feinstein, Allen and Jenkins 2013;
Roberts et al. 2019). However, it should not be surprising as the images of biotechnologies
depicted in movies are more eye-catching, persuasive, memorable and easy to understand.
Simultaneously, while popular culture provides a rich source of means which aids the
moviemakers to frame genetics, and many movies contain elements that may facilitate
education on genetic issues, their main objective is to authenticate the artistic visions, as
the references to biotechnologies make cinematic stories seem more than just a fantasy
(Kirby 2011). Moreover, because the rules of moviemaking emphasize rather commercial
issues, the attractiveness of the story is more important than a reliable scientific theory.
Consequently, cinematic images of biotechnologies are overly simplified and often lead
to erroneous or outdated ideas related to genetics. Thus, movies may (re)create cognitive
barriers and preserve the existing stereotypes about science (Eberl 2010; Muela and Abril
2014). This is important because research shows that persons whose image of science is
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based on television programs are less positively oriented towards science and believe that
it is dangerous, and that scientists are weird (Gerbner 1987; Eurobarometer 2010).

At the same time, although misrepresentations and misconceptions of genetics and
biotechnologies represented in the movies may negatively influence public understanding
of genetics, the cinema offers some opportunities for education on the functioning of genes,
their influence on the development of living organisms, whether DNA is sufficient for
creating life and how biotechnologies work (Rose 2007; Muela and Abril 2014). Moreover,
because genetics is, without a doubt, one of the most essential narrative tools that helps
the moviemakers to organize the plot, attract the audience and focus their identification,
cinematic depictions of biotechnologies enable to express social hopes and anxieties related
to the scientific revolution (Dinello 2005; Merzagora 2010). Consequently, movies play an
important role in education on the ethical, social, economic and legal consequences of the
genetic revolution, which influence social acceptance of biotechnologies (Schibeci 1986).
Indeed, popular culture is a symbolic resource and a unique “guide” which helps individuals
to understand and evaluate the social implications of scientific progress (van Dijck 1998;
Turney 1998; Hamilton 2003; Bates 2005). Of course, the impact of popular culture is
not decisive. Nevertheless, because it provides individuals with pictures, arguments and
examples for discussion on the extragenetic implications of biotechnologies, it is hard to
overestimate its influence on public understanding of biotechnologies.

Thus, while biotechnological tropes appearing in movies vary over time and genres,
they have cultural resonance: they enable the public to recognize the character of
biotechnology more easily and influence public perception of science. However, cinematic
understanding of biotechnologies is not only about knowing biotechnologies as technical
phenomena (what they are, where they came from and how they work), but it also involves
seeing how they influence society. It is of special importance because there is a sort of
hype associated with genetic science which is often framed as the technology of the future
(Brown 2003; Caulfield 2004). Although genetic imaginaries depicted in movies often
foreshadow the biotech developments of the future and may stimulate the direction of
scientists’ own work, they influence how the public understands genetics: what it expects,
what it desires and what it fears. Thus, while the genohype often makes everything seem
novel movies are cultural communicators that have the power and ability to distort scientific
values and create exaggerated expectations or fears (Brown and Michael 2003; Borup et al.
2006). Indeed, such cinematic pictures as Jurassic Park, Gattaca, The Island, I am Legend,
the X-Men saga, Womb, The Perfect 46, Consumed or The Replicas both reflect and shape
social ideas on how genetic science is done, how various biotechnologies operate and what
ethical, legal and social consequences emerge from the biotechnological revolution. This is
especially the case for biotechnologies that while being in progress, they have still not fully
demonstrated their practical utility or safety (i.e. cloning, gene therapy, synthetic biology).
Thus, cinematic depictions of biotechnology always focus our attention on the genohype,
biopromises and biofears and remind us that biotechnologies require weighing the value of
present expectations, hopes and “knowns’ against the potential risks.

Thus, it is not surprising that while documenting scientific progress popular culture
focusses on social anxieties related to biotechnologies. And although it is difficult to
generalize, since the landscape for genetics and cinema has changed significantly since the
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1950s, this analysis confirms that through its history the cinema reflects and (re)constructs
deep-rooted cultural attitudes of suspicion, mistrust, anxieties and ambivalence toward
science, which are nowadays expressed by biotechnologies (Turney 1998; van Dijck
1998; Wood 2002; Dinello 2005; Glassy 2006; Roberts et al. 2019). It also shows that
while popular culture promotes the popularization of biotechnologies, it also creates
and sustains the popular image of genetics as unpredictable, potentially dangerous or
unethical science. Moreover, many movies reproduce the scheme known from the stories
about Frankenstein, Faust or Golem: far from human settlements a genius or a mad
scientist brings to life a new monster, which gets out of control, threatening the whole
of humanity (Haynes 1994; Jorg 2003). At the same time, the popularity of stories and
cinematic images of biotechnologies stems from that they are stories about life itself and
its creation. Consequently, as Franklin (2000: 197-198) observes they refer to a universal
essence of humanity, a shared, primordial ontology.

However, while in the sixties and the seventies movies focused on experiments with
recombinant DNA (Kirby 2000, 2002, 2003), in the eighties and the nineties they clustered
more around the manipulation of human genetic material and human cloning (Haran et
al. 2008; O’Riordan 2008; Eberl 2010). Further progress in synthetic biology triggered
an interest of the moviemakers in the possibility of creating artificial life (Franklin 2000;
Meyer Cserer and Schmidt 2013). Moreover, while earlier movies framed human clones as
nonhuman, soulless bad copies (Resurrection of Zachary Wheeler, The Clones, Parts: The
Clonus Horror), passive individuals controlled by their evil creators (Clones of Bruce Lee,
American Ninja 2: The Confrontation, Universal Soldier) or freakish and odious beings
(Godsend, I'm Not Jesus Mommy), nowadays human cloning articulates the posthuman
discourse on the matter of identity and the human/nonhuman boundary. Human clones or
genetically enhanced individuals are pictured as individuals who experience identity crises
and struggle for answers as to what it means to be “fully human” (Teknolust, Blueprint,
The Island, Never Let Me Go, Reconstruction of William Zero, Blade Runner 2049) (Kirby
and Gaither 2005; Haran et al. 2008; Eberl 2010). Similarly, although reproductive cloning
is usually pictured negatively, its image has also changed as it often includes a positive
dimension such as a “human-saving technology” (Aeron Flux, Replicas) or “possible
therapeutic technology” (The Island, The 6™ Day) (O’Riordan 2008). Thus, while human
cloning is still a paradigmatic example of genetics breaking a taboo, the cinematic image
of clones as artificial, imperfect or inhuman beings has now changed and many modern
movies picture clones in a more positive light: as innocent, good individuals (Multiplicity,
The 6 Day, Moon, Blueprint, Never Let Me Go, Oblivion, Replicas). Consequently, as
the cinema accustoms us to the idea of reproductive cloning, it also shapes our thinking
about human clones as human beings. Apart from this, however, bioengineered creatures,
whether hybrids (Splice, Jurassic World), clones (Godsend, I'm Not Jesus Mommy) or
synthetic, human-like beings (Blade Runner, Morgan), often evoke the cultural myth
about the Frankenstein monster (Turney 1998; Meyer, Cserer and Schmidt 2013; Schmeink
2015). Thus, although the prevalence of genetic tropes varies over time and across genres,
the foregoing examples show how movies document the technoscientific progress, create
(exaggerated) expectations towards science and (re)construct social anxieties related to the
genetic revolution.
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Simultaneously, the old fears of genetic mutants are being replaced by the threats
bioengineering creates for the human identity (Kirby and Gaither 2005; Kirby 2007) and
those resulting from the militarization and the commercialization of genetics (Wasson and
Grieveson 2018; Dinello 2005; Meyer, Cserer and Schmidt 2013). In fact, modern cinema
stresses the fact that nowadays the bigger threat to social order comes not from genetics
itself but from the alliance between science and the military or private business. Thus,
while the cinema has become a key vehicle of science communication, science fiction
serves moviemakers as social criticism and popular philosophy. The cinema questions
the “objectivity” of genetic science and critically evaluates the social consequences of
scientific development and warns against the arrogance and short-sightedness of scientists.
The persuasiveness of cinematic images results from the fact that many movies do not
evoke fictitious biotechnologies or their unrealistic applications, but they show how the
uncontrolled usage of biotechnologies already present can influence society. Moreover,
frequently the only futuristic aspect of the movies is the dissemination of biotechnologies,
but they lack such typical elements of science fiction as futuristic architecture, infrastructure
or clothes, which makes these scenarios even more real and disturbing.

All in all, despite some limitations resulting from an underrepresentation of non-
American films, it is possible to reach some interesting and sociologically important
conclusions. Most importantly, this research highlights the fact that while the cinema
documents developments in molecular biology and cultivates expectations about genetic
science it also expresses the ambivalent attitudes towards biotechnology and scientific
progress in general. Secondly, because cinematic representations of biotechnologies are
often very simplistic and erroneous there movies may reinforce negative stereotypes
about biotechnologies, and for that reason there is urgent need to increase the public’s
biotechnological literacy. Thirdly, even though movies revive, nurture and reinforce the old
myths and anxieties related to biotechnologies they may play some role in education on the
ethical, legal and social issues related to genetic sciences.
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