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“Politicians like genetic determinism as a theory of disease because it substantially 
reduces their responsibility for people’s ill-health […] Corporations like genetic 
determinism, again because it shifts blame […] Medical researchers are also partial 
to genetic determinism. They have noticed that whenever they focus on genetic 
causation, they can raise research dollars with relative ease […] Recognizing their 
value, these groups have tended to elevate genetic explanations for disease to the 
status of unquestioned scientific facts, thus making their dominance of official 
discussions of health and disease seem natural and logical. This same mindset is 
accurately reflected in the media where even strong environmental links to disease 
often receive little attention, while speculative genetic associations can be front 
page news. It is astonishing to think that all this has occurred in spite of the reality 
that genes for common diseases were essentially hypothetical entities.”2  

 

 
1 Department of Gender Studies, Mount Holyoke College, USA, cgunderm@mtholyoke.edu. 
2 Jonathan Latham and Alison Wilson, “The Great DNA Data Deficit: Are Genes for Disease a 
Mirage?”, Independent Science News for Food and Agriculture, December 8, 2010, www.independent 
sciencenews.org/health/the-great-dna-data-deficit/. 
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I. Introduction 
 
Genetic tests have been producing cultural, political, economic, and medical 
paradigm shifts in recent years. The COVID-19 crisis, to pick the most recent and 
dramatic example, is unthinkable in the way that it unfolded without the polymerase 
chain reaction test (PCR) and the data generated from it. This happened despite the 
fact that the technology’s inventor made it clear that he regarded its use for diagnostic 
purposes as inappropriate.3 A brief exchange in 2022 between a colleague and myself 
illustrates in a nutshell the equivocations around which these technologies are 
erected, and which are the central topic of this article. In a fleeting encounter on the 

hallway between seminars, this colleague said to me: “What a mess. We already have 

fifty active COVID cases on campus.” I replied: “Are these positive PCR tests, or are 

fifty people actually sick?” She looks at me, bewildered, and responds: “Yes, they 

tested positive. They are sick. I don’t know how symptomatic they are!” 

What does  “sick” mean now if symptomology is immaterial, or even just 
secondary? The comparison with COVID-19 is relevant despite the fact that 
myopathy in horses is not an infectious disease. The point is that decisions about 
whether an individual (whether human or equine) is unhealthy are made based on 
technologies that are often either speculative or subject to possible manipulation. 
Being declared ill or “diseased” can have serious social consequences. Regarding 
horses, veritable culture wars are raging regarding the use and meaning of genetic 
sequencing-based tests. My contention is that the very definition of how illness is 
diagnosed (and understood colloquially) is radically shifting at this historical moment 
due to the wide and relatively cheap availability of technologies that measure genetic 
information, but whose implications for real life are often ominous, confusing, 
perhaps even nefarious, and ultimately unclear. In equine contexts, this use of genetic 
information is having unsettling and problematic effects on just about every aspect 
concerning the breeding, training, owning, selling, buying, and medical management 
of horses, largely however without offering the “answers” for which it is promoted, 
sought out, and paid. In “Genetics of Muscle Disease,” the authors assert: “Despite 
no effective therapies existing for most muscle diseases at present, simply knowing 
the genetic defect and therefore the precise disease the patient has, benefits patients 

 
3 Being a molecular amplification technology that is now massively used to detect genetic material, the 
PCR test presents specific problems that its inventor, the Nobel laureate Kary Mullis, has famously 
summarized in the words “… with PCR, if you do it well, you can find almost anything in anybody […] 
It allows you to take a very miniscule amount of anything and make it measurable and then talk about 
it in meetings as though it is important […] The measurement of it is not exact at all, it’s not as good as 
our measurement for things like apples […] Those tests are all based on things that are invisible and the 
results are inferred in a sense […] PCR is just a process to make a whole lot of something out of 
something […] It doesn’t tell you that you’re sick or that the thing you ended up with was going to hurt 
you or anything.” Kary Mullis, “Kary Mullis Explains the PCR Test,” 31 sec., 
https://www.youtube.com/watch?v=ZmZft4fXhQQ (accessed August 9, 2025). This paper will not 
go any further into what Mullis asserted was PCR’s incompatibility with diagnosing infectious diseases, 
even while the equine myopathy genetic tests to be discussed here partake in the same problematic 
around whether genetics-based tests in general should be used for diagnostic purposes. 

https://www.youtube.com/watch?v=ZmZft4fXhQQ
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and their families.”4 It is easy to see why this research benefits the researchers, but 
why and how, in the absence of therapies, does it benefit the patients and their 
families/owners? No satisfactory answer is given, only the taxonomic assertion that 
it does.  

The genetic turn in equine medicine regarding muscle disease occurred between 
the late aughts, and the mid-teens, after the Equine Genome Project had been 
declared complete in 2008. A central player in my analysis is a genetic technology 
start-up company, Equiseq, which was set up in 2015 and began to offer a set of tests 
that are as of 2026 still unvalidated clinically. For the sake of this introduction, I will 
briefly situate their appearance within larger developments in human genomics 
during this period, not least of all because Equiseq’s scientists are genomics 
researchers without a background in horses, and branched out into the equine market 
at a moment when the initial enthusiasm after the first declaration of the completion 
of the Human Genome Project was waning and competition over market shares was 
intense.    

Francis Collins, the “field marshall” of the Human Genome Project by his own 
designation,5 and former head of the United States National Institutes of Health, 
summarized this enthusiasm in heroic prose: “With the sequencing of the entire 
genome, scientists could launch into a dizzying array of groundbreaking research 
projects to unlock the greatest secret of the human body. How does our DNA, life’s 
instruction manual, actually work?”6 However, by 2011 when this account was 
published, there was little cause for elation. Latham and Wilson speak of genomics’ 
“failure to reveal meaningful information” and speculate that Collins “wrote The 
Language of Life not out of raw enthusiasm but because the genetics revolution (and 
not just personalized genomics) is in big trouble.”7 

On the other side of the debate, however, there is a molecular biology that 
engages actively in dismantling the mythologies constructed over the last decades by 
commercially driven public-private genomics for which Collins claims to be the “field 
marshall” and which colludes with the kind of pop science that enters mainstream 
media. Already in 2001, Martin Richards laments that “[m]olecular genetics often has 
the feel of greedy reductionism, trying to explain too much, too fast, under-estimating 
the complexity and skipping over whole levels of process in the rush to link 
everything to the foundations of DNA.”8 Some biologists go so far as to question 
the assumption that “there are such things as genes in the first place.”9 To explicate 
this seemingly shocking statement a little further, Moore argues that “[w]e now know 

 
4 Kristen J. Nowak et al., “Genetics of Muscle Disease,” in Muscle Disease: Pathology and Genetics, ed. Hans 
H. Goeble et al. (John Wiley and Sons, 2013), 16.  
5 Francis S. Collins, The Language of Life: DNA and the Revolution in Personalized Medicine, (New York: 
Harper Perennial, 2011), 1. 
6  Collins, The Language of Life, 1.  
7 Latham and Wilson, “The Great DNA Data Deficit.” 
8 Martin Richards, “How Distinctive is Genetic Information,” Studies in History and Philosophy of Science 
Part C: Studies in History and Philosophy of Biological and Biomedical Sciences 32, no. 4 (2001), 673.  
9 David S. Moore, “Big B, Little b: Myth #1 Is That Mendelian Genes Actually Exist,” in Genetic 
Explanations: Sense and Nonsense, ed. Sheldon Krimsky and Jeremy Gruber (Cambridge: Harvard UP, 
2012), 43.  
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that DNA cannot be thought of as containing a code that specifies particular 
predetermined (or context-independent) outcomes. In fact, what this means is that 
the same segment of DNA can do two entirely different things in different bodies 
(because different bodies can provide different contexts for their genes). […] Indeed, 
a large team of biologists recently concluded that the various protein products coded 
for by ‘individual mammalian genes […] may have related, distinct, and even 
opposing functions.’”10 John Dupré makes further sense of Moore’s statement that 
there may not be such things as genes: “The assumption that identifiable bits of DNA 
sequence are even ‘genes’ for particular proteins has turned out not to be generally 
true […] Coding sequences in the genome are therefore better seen as resources that 
are used in diverse ways in a variety of molecular processes and that can be involved 
in the production of many different cellular molecules than as some kind of 
representation of even a molecular outcome, let alone a phenotypic one.”11 The 
suggestion that coding sequences are used in, and do not command, molecular 
processes, in the passive voice, is important. The grammar of the sentence here 
begins to undo the narrative about the master code that controls life.  

This newer science moves away from the mechanistic and reductionist thinking 
that characterizes the outcome-driven genomics field for which Equiseq is a prime 
example. For my critique of equine genetic testing to diagnose muscle disease, 
Stephen L. Talbott’s formulation of the interactive and dialogic nature of material life 
is particularly inspiring: “Proteins and DNA are caught up in a continual conversation 
of mutual influence and qualitative transformation.”12 Talbott goes on to question 
scans based on “‘a one-dimensional string of letters,’” and suggests that a “search 
based on various aspects of form – sculptural, electrical, or otherwise – is leading to 
rapid discovery of new functional aspects of the previously one-dimensional 
genome.”13 Against what is asserted in genetics as the “central dogma” of 
unidirectional, mechanistic flow of information from a static DNA to RNA to 
protein,14 Talbott asserts that the “chromosome, no less than the organism as a 
whole, is a living, continually metamorphosing sculpture,” and laments that the “truth 
here could hardly be further from the countless images transmitted through the 
popular media to a public that has no means to correct them.”15  

The Equiseq phenomenon, but also that of other genetic tests marketed for 
diagnostic purposes in horses, emerged at the moment right after the big promise of 
revolutionizing medicine and biology as delivered by Collins began to crumble. 
Equiseq, and other genetic testing ventures, assert their influence by tapping into the 
mythologies that Talbott mentions, but the general public does not have access to 
the means that might correct those tales. In the wake of the 2020 COVID-19 

 
10 Moore, “Big B, Little b.” 47.  
11 John Dupré, Processes of Life: Essays in the Philosophy of Biology,” (Oxford UP, 2013), 264-265.  
12 Stephen L. Talbott, “The Myth of the Machine-Organism: From Genetic Mechanisms to Living 
Beings,” in Genetic Explanations: Sense and Nonsense, ed. Sheldon Krimsky and Jeremy Gruber (Cambridge: 
Harvard UP, 2012), 55. 
13 Talbott, “The Myth of the Machine-Organism,” 55.  
14 “Central Dogma,” National Human Genome Research Institute, last updated August 10, 2025, 
https://www.genome.gov/genetics-glossary/Central-Dogma.  
15 Talbott, “The Myth of the Machine-Organism,” 55. 

https://www.genome.gov/genetics-glossary/Central-Dogma


Doom and Salvation 

 

 

53 

phenomenon, these mythologies have redoubled their influence. More than ever now 
again, considerably more money is invested in finding genetic causes of cancer or 
autism than in the toxicological study of many commonly used substances that are 
likely involved in the causation of these epidemics. Even more importantly, perhaps, 
the study of the role of metabolism as cause in these illnesses has been radically 
sidelined by the genetic model, which always favors form over function, structure 
over energy, rather than their complex interplay. It was the human genome project, 
particularly in relation to cancer research, and the weaponization of virology, itself 
based on genomic sequencing, within the military-security-industrial complex that 
pushed society into this direction.  

Naturally these developments would produce their equivalents within the horse 
worlds. This paper tracks one of those points of fallout in researching the trajectories 
of muscle disease in horses. Multiple myopathies have been differentiated over the 
last decades, and much of this terrain is still contested. Here I will focus on one 
specific, and increasingly common, syndrome where the actual struggle over its 
naming itself reveals the controversial impact of genetic research. In order to avoid 
shutting down, or adjudicating a priori, the discussion that follows, I will refer to it 
as PSSM2/MIM, which stands for Polysaccharide Storage Myopathy Type 2 and 
Muscle Integrity Myopathy respectively. These are two competing names for 
presumably the same phenomenon, but it bears clarifying that what exactly this 
phenomenon is continues to evolve.  
 

II. Muscle Disease in Horses 
 
My project was born, like many of my research endeavors, of a deeply personal 
experience and history. The story I am about to dissect received a definitive reshaping 
on the day when I decided to pull a hair sample from my then seven-year-old Spanish 
(Andalusian) mare Savannah who had gradually developed a number of symptoms – 
stiffness, weakness of the hind limbs, hypersensitivity to the touch, unwillingness to 
move forward – and veterinary workups including radiographs and bloodwork had 
been unremarkable. I sent in this hair sample for a commercial, but experimental, not 
yet peer-reviewed, patent pending, genetic test for several gene variants that were 
claimed by the gen-tech start-up Equiseq to be diagnostic of PSSM2/MIM. The test 
became commercially available in 2015, and has since been the focus of hot debates 
among clinical researchers, horse owners, veterinarians, breeders, and trainers.  

Prior to 2024, the claim of the inventors of the test was that PSSM2/MIM is an 
autosomal semi-dominantly-inherited genetic disease, and that Equiseq had 
discovered at least several of the most common genetic mutations that cause this 
disease.16 Likely due to the publication of the “validation study” conducted at the 
University of Minnesota, to be discussed below, as well as other public pressure for 
evidence, the current webpage has recently removed the claim of causation and 

 
16 Equiseq, “Polysaccharide storage myopathy type 2,” accessed August 10, 2025, 
https://web.archive.org/web/20230610043440if_/https://equiseq.com/learning_center/health/poly
saccharide-storage-myopathy-pssm. 

https://web.archive.org/web/20230610043440if_/https:/equiseq.com/learning_center/health/polysaccharide-storage-myopathy-pssm
https://web.archive.org/web/20230610043440if_/https:/equiseq.com/learning_center/health/polysaccharide-storage-myopathy-pssm
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replaced it with the much weaker term “predisposition.”17 The web archive shows 
that, over the period between 2016 and 2023, the company continuously updated its 
public face up to six times a year at times with substantial changes, while consistently 
holding onto the causation claim until after 2023. Clearly what was offered for sale 
for the better part of a decade was an experimental product in the process of being 
developed. What comes to mind here is Richards’ expression (quoted above) that 
genetics is often characterized by greedy reductionism and a rush to link disease to 
DNA. When such momentous claims are made prematurely, as happened during the 
gen-tech boom after the completion of the Human Genome Project in 2000, 
eventually the backpedaling becomes inevitable.  

Before causation finally became predisposition in Equiseq’s self-promotion, any 
individual horse, they claimed, who has one or several of these mutations will develop 
during their lifetime, but most likely around age seven to ten, debilitating symptoms 
from an extensive list. The more mutations, the more serious the symptoms. By 
designating the gene variants as “semi-dominant,” Equiseq proposes that 
homozygotes are more severely afflicted than heterozygotes. Confounding is also 
that the symptoms listed are of a broad and general nature (“stiff hind limbs, gait 
abnormalities, changes in temperament, shifting lameness, bunny hop in canter,” etc.) 
and characterize many common diseases and syndromes in horses, such as chronic 
infections like Lyme disease or Equine Protozoal Myelitis, metabolic syndromes such 
as insulin resistance and Pituitary Pars Intermedia Dysfunction, or even structural 
malformations and degenerative syndromes such as Navicular Syndrome, Kissing 
Spines, or Equine Complex Vertebral Malformation. 

The test is sold to horse owners with symptomatic horses who have not found 
conventional veterinary answers to their predicament, but also addresses itself to 
future owners as a tool for pre-purchase exams, and to breeders.18 For breeders and 
potential buyers, the issue becomes particularly vexing (and hence bitter debates have 
broken out) because, while the prevalence of the mutations in the equine population 
has not been definitively settled, some activists claim that up to at least 50% of all 
horses of many common breeds have at least one variant. Between 2018 and 2020, I 
personally tested six horses, five of them asymptomatic, and all of them had between 
one and four gene variants. One heterozygous variant is said to be enough to 
potentially cause the disease, while more than one variant would increase the chance. 
In public discussions, breeders are implored to “do the right thing” and cull the 
individual horses with variants from their breeding herds. The company’s CEO 
speaks of breeders who have begun to “clean up their herds.”19 The semi-dominant 
designation of the mutations makes it so that many heterozygous and single-mutation 
carrying individuals could be asymptomatic, but if paired with other such breeding 
horses, can produce either a homozygote, or a horse with multiple heterozygous 
mutations. When challenged in social media discussions, Equiseq officers have 

 
17 Equiseq, “Polysaccharide Storage Myopathy type 2 (PSSM2),” accessed August 10, 2025, 
https://www.equiseq.com/learn_pssm2/.  
18 Equiseq, “PSSM2,” https://www.equiseq.com/learn_pssm2/. 
19 Paul Szauter, “1 Million cups Alburquerque 3 August 2022 Featuring Equiseq,” 9 min. 30 sec.,  
https://www.youtube.com/watch?v=irjRkoMUvLk. 

https://www.equiseq.com/learn_pssm2/
https://www.youtube.com/watch?v=irjRkoMUvLk
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conceded that breeders should at least wisely attempt to minimize breeding horses 

with gene variants, or to breed them only to “clear” individuals in order to avoid 
multiple variants or homozygous outcomes in the offspring. Clearly Equiseq is 
operating with a mechanistic conception of genetics, not with more recent research 
that shows that one and the same strand of DNA can act even in opposing manner 
in different individuals.20 This also constitutes a symbolic parallel to the COVID-19 
crisis and the use of genetic tests to assess case rates, as both hinge on the notion of 
“asymptomatic spread.” Just as doctors should now, according to official protocols, 
no longer determine whether a patient is ill by traditional diagnostic means and 
should, instead, rely on a PCR test, the alleged semi-dominant inheritance of 
PSSM2/MIM will require genetic testing as a foundation of ethical breeding, not 
traditional performance tests. “Cleaning up the herd” is the equivalent of “stop the 
spread.”  
 

 
 

Fig. 1. P2 Inheritance Diagram21 

 
Traditional guidelines around not breeding an unsound horse are thus bypassed, 

since a sound heterozygous horse could still, when paired with another sound 
heterozygote, produce a catastrophic (homozygous or multiply mutated) breeding 
outcome. But these assumptions are based on the notion that the genetics of the 
disease are actually simple, mechanistic, fully understood, and that a clinical link has 
been proven. In line with this thinking are the traditional Mendelian diagrams that 
Equiseq offers to explain the mechanisms of inheritance (see Fig. 1). The complexity 
of a scenario where a mutation may be present, but is down regulated by another, as 
of yet unknown, (heritable) gene, is not considered or researched, and neither is 
epigenetic adaptation, which could also be passed on to offspring. This could mean 
that a healthy individual with the gene variants, even if those variants were definitely 
damaging, could make great breeding horses because they also pass on their epigene 

 
20 See Moore, “Big B, Little b,” 47, and Dupré, Processes of Life, 264-265. 
21  See Figure 1, screenshot taken from Equiseq, “Polysaccharide storage myopathy type 2 (PSSM2),” 
accessed August 10, 2025, https://web.archive.org/web/20230610043440if_/https://equiseq.com/ 
learning_center/health/polysaccharide-storage-myopathy-pssm. 

https://web.archive.org/web/20230610043440if_/https:/equiseq.com/learning_center/health/polysaccharide-storage-myopathy-pssm
https://web.archive.org/web/20230610043440if_/https:/equiseq.com/learning_center/health/polysaccharide-storage-myopathy-pssm
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that down regulates the expression of the damaging gene variants. In Equiseq’s 
proposed strategy, however, breeders must not rely on their traditional judgment or 
the performance testing of the breeding horse as healthy and functional, but only on 
the mechanistic, one-dimensional “string-of-letters” test offered by the company.     

Equiseq’s strategy in marketing their test toward breeders is shrewd in that their 
webpage simply lists copious testimony from angry and bitter PSSM2/MIM horse 
owners who vow never to buy another horse who has not been genetically tested for 
the mutations. By cursorily admonishing breeders not to “breed without testing” and 
promising them that, once they have screened their mares and stallions for the 
mutations, they can “breed with confidence,”22 the company avoids discussing the 
much more complex issues that arise from such eugenic measures, and then simply 
divert the discussion into the potential emotional hurt of their future customers 
through testimony. The paragraph on the usefulness of the test for breeders is brief 
to the extreme and ends in a link titled “Learn why,” which in turn presents lengthy 
emotional testimony by owners who “will never put [them]self through owning a 
PSSM horse again” because the “heartbreak is never mended” and “no horse 
deserves to have unexplained pain, weakness or under saddle discomfort.” These 
“third party” statements are written by owners whose “heart broke, wishing for one 
last gallop where she could fly.”23  The issue is thus presented as if breeding decisions 
were straightforward, and the suffering of the horses that is evoked simply a result 
of ignorance, economic greed, or callousness in breeders. The latter, of course, is 
never made explicit on the official Equiseq webpage, but does flare up in vitriolic 
social media discussions where any breeder who raises questions about the logic or 
validity of the tests is attacked, and often deleted.  

The disaster of genetic bottlenecks, particularly in small breeds and in a species 
that generally lacks genetic diversity to a problematic degree, should be on the 

horizon of these debates, but often does not impress the “breed-it-out advocates,” 
because their focus tends to be singular, and PSSM2/MIM has become their sole 
concern. Equiseq, in turn, does not actively deny the problematic of such a single-
minded eugenic approach, but tends to keep quiet about it on social media, and 
certainly does not encourage a broader exploration of this topic. This single-
mindedness is once again reminiscent of COVID-era culture shifts where the 
prevention of what was seen as an infection with a dangerous novel pathogen, proven 
only by PCR tests whose mechanics remain obscure to most of its users including 
medical personnel, was worth any price commanded by the countermeasures. Some 
of Equiseq’s utopian eugenic statements express the sentiments that fuel the debates 
concerning the elimination of “undesirable traits.” Recasting the eugenicism here into 
a positive search for “traits that improve performance,” Equiseq puts aspirations in 

 
22 In the current version of their webpage, Equiseq still encourages breeders to test their breeding horses 
in order to “breed with confidence.” However, the longer and emotionally manipulative version of their 
prior marketing strategy of coercing breeders into testing and culling their breeding herds (discussed 
below) seems to have been scrubbed from the Internet, as even the web archives cannot retrieve that 
page any longer. Equiseq, “Polysaccheride Storage Myopathy type 2 (PSSM2)”, accessed August 10, 
2025,  https://www.equiseq.com/learn_pssm2/.  
23 Link no longer works. Web archives cannot retrieve it.  https://equiseq.com/learn_pssm2.php 

https://www.equiseq.com/learn_pssm2/
https://equiseq.com/learn_pssm2.php
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words that also seem to motivate much of contemporary trans-humanist discourse 
on human enhancement: “As our understanding of horse genetics improves, 
Equiseq’s tests will identify additional traits that improve performance. Improved 
breeding for performance will make it possible to breed horses like the world has 
never seen.”24  

However, the fallout from this utopian vision is already dire, because the “culling” 
mentality leads to the discarding of horses who could lead perfectly useful lives. On 
social media forums, some breeders and sellers claim that, since the advent of the “p-
variant” test, their programs have been destroyed, and they cannot sell even 
apparently healthy horses once one of those “semidominant” and “partially 
penetrant” genetic variants have been found in their offspring. The claims go so far 
as to suggest that healthy horses with variants are euthanized thanks to the test. While 
hyperbole tends to dominate discussions on social media, the definitive casualty in 
these exchanges is nuance, as well as the exploration of perspectives, and research 
questions, that go beyond simple mechanistic inheritance patterns and simplistic 
notions of healthy or diseased, “culling” or “breeding on,” ethical or unethical 
choices.  
 

III. Reshaping the Myopathy Discourse Through Genetics 
 
As a recent gen-tech start-up appearing on the equine muscle disease scene around 
2015, Equiseq sought to reshape the entire landscape regarding the controversial 
diagnosis “PSSM2” by first explicitly suggesting that the name itself is a misnomer. I 
say “controversial,” because outside of academic research, there is still a lot of 
disagreement about whether it actually exists, or if it does exist, whether it is serious, 
and to what degree it can or cannot be managed through diet and exercise. Even the 
academic veterinary pathologist Stephanie Valberg, considered to be the foremost 
international authority on PSSM2, adds to this dynamic by stating she “worries that 
it’s becoming a ‘disease du jour’” and that “‘it’s being over-diagnosed’.”25 In fact, in 
2005 she still asserted “that the disorder can be managed into near non-existence 
with proper diet and exercise.”26 While this nonchalance may be a strategy to infuse 
the drama with optimism and thereby save horses from being discarded, it also 
gaslights owners into questioning their own perception of the seriousness of their 
horses’ affliction, and their own skills to manage them. In the various social media 
forums on muscle disease in horses in which Equiseq comes to occupy a prominent 
role, owners repeatedly confess how much Equiseq validated their desperation over 
their unmanageable horses and gave them “answers” after years of being ignored by 
veterinarians, even if these “answers” were not cures and frequently led to euthanasia. 

 
24 Equiseq, “How This Benefits Horses,” accessed August 10, 2025, https://www.equiseq.com/how-
this-benefits-horses/.  
25 Erin Harty, “Polysaccharide Storage Myopathy – Unravelling the Mystery,” The Chronicle of the Horse, 
November 20, 2005, https://www.chronofhorse.com/article/polysaccharide-storage-myopathy-
unraveling-mystery/. 
26 Harty, “Polysaccheride Storage Myopathy.” 

https://www.equiseq.com/how-this-benefits-horses/
https://www.equiseq.com/how-this-benefits-horses/
https://www.chronofhorse.com/article/polysaccharide-storage-myopathy-unraveling-mystery/
https://www.chronofhorse.com/article/polysaccharide-storage-myopathy-unraveling-mystery/
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Muscle disease in horses is widespread and is accompanied by rapidly evolving 
nomenclatures. The University of Minnesota’s Leatherdale Equine Center, one of the 
world’s premier academic institutions focusing on equine myopathy, observes that 
“horses are the only domesticated species that have been highly selected for athletic 
phenotypes,” and then speculates that “[i]ntense selection for muscle phenotypes 
may also underlie the surprisingly large number of heritable muscle diseases in 
horses.”27 In pre-1990s veterinary discourse, there was relatively little differentiation 
between various forms of myopathies, which were largely lumped together under the 
term “tying up” (the more technical term being rhabdomyolysis), and colloquially also 
referred to as “Monday morning disease.” With Beth Valentine’s and Stephanie 
Valberg’s pioneering veterinary research in the 1990s and early 2000s,28 the 
designations EPSSM (Equine Polysaccharide Storage Myopathy, Valentine) and 
PSSM (Polysaccharide Storage Myopathy, Valberg) were coined, as Valentine and 
Valberg, and later Molly McCue,29 demonstrated the accumulation of large glycogen 
molecules in the muscle of affected horses. Something starved the muscles of glucose 
by converting it into this larger storage form that could then not be used for energy 
generation. Valentine also developed a dietary protocol, which consisted in reducing 
the carbohydrate intake of affected horses to interrupt the conversion into glycogen, 
and replacing the missing carbohydrates with fat, thus stimulating the metabolic 
pathway of fatty-acid oxidation, which seemed to work for a significant number of 
the affected horses.30  

In 2008, the pathbreaking study by McCue et al., “Glycogen synthase (GYS1) 
mutation causes a novel skeletal muscle glycogenosis,” found a single-gene, dominant 
autosomal mutation that was shown to cause this metabolic pathology.31 This 
mutation was shown to encode for a variant, and overactive, form of glycogen 
synthase, the enzyme that converts glucose into its storage form, glycogen. In this 
manner, the genetic study delivered the mechanism of action by which the observed 
excessive glycogen molecules came to accumulate in horses’ muscles. A commercial 

 
27 Leatherdale Equine Center, “Muscle disease in horses,” accessed August 10, 2025, 
https://vetmed.umn.edu/equine/research/equine-genetics-and-genomics-
laboratory/projects/genetic-muscle-disease-horses. 
28 See for example, B.A Valentine et al., “Incidence of polysaccharide storage myopathy in draft-horse 
related breeds: a necropsy study of 37 horses and a mule,” Journal of Veterinary Diagnostic Investigation 13, 
no.1 (2001), 63-68. DOI: 10.1177/104063870101300112 , and S. J. Valberg et al., “Skeletal muscle 
metabolic response to exercise in horses with ‘tying-up’ due to polysaccharide storage myopathy,” 
Equine Veterinary Journal 31, no.1 (1999), 43-47. DOI: 10.1111/j.2042-3306.1999.tb03789.x  
29 M.E. McCue et al., “Prevalence of polysaccharide storage myopathy in horses with neuromuscular 
disorders,” Equine Veterinary Journal: Supplement 36 (2006), 340-344. DOI: 10.1111/j.2042-
3306.2006.tb05565.x  
30 It is noteworthy that several high dietary fat movements, such as Atkins and Keto, emerged in human 
nutritionism roughly around the same time, breaking with the taboo against saturated fats that had been 
established by the fallacy of a connection between saturated fat and heart disease in humans, and that 
led to the lucrative explosion of cholesterol-lowering medications from the 1980s onward. Valentine’s 
high-fat diets for PSSM horses would possibly have appeared both controversial and cutting-edge 
thanks to those cultural shifts in human nutrition. 
31 Molly McCue et al., “Glycogen synthase (GYS1) mutation causes a novel skeletal muscle 
glycogenosis,” Genomics 91, no. 5 (2008), 458-66, doi: 10.1016/j.ygeno.2008.01.011, 
https://pubmed.ncbi.nlm.nih.gov/18358695/.  

https://vetmed.umn.edu/equine/research/equine-genetics-and-genomics-laboratory/projects/genetic-muscle-disease-horses
https://vetmed.umn.edu/equine/research/equine-genetics-and-genomics-laboratory/projects/genetic-muscle-disease-horses
https://doi.org/10.1177/104063870101300112
https://doi.org/10.1111/j.2042-3306.1999.tb03789.x
https://doi.org/10.1111/j.2042-3306.2006.tb05565.x
https://doi.org/10.1111/j.2042-3306.2006.tb05565.x
https://pubmed.ncbi.nlm.nih.gov/18358695/
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genetic test became available shortly thereafter. Up until this test, the only way to 
diagnose PSSM was through muscle biopsy. Arguably this research and resulting test 
set the stage for the feverish search for more single-gene variant caused diseases in 
horses. 

In the following years, however, a growing number of cases which presented with 
similar symptoms, and whose muscles also showed the glycogen molecules in unusual 
concentration under the microscope, tested negative for the novel PSSM test. This 
prompted the invention of the umbrella term PSSM type 2, a category for left-over 
and unexplained cases, which were, however, also assumed to be caused by a 
metabolic dysfunction caused by a genetic defect that resulted in an atypical 
accumulation of large carbohydrate storage molecules in muscle fiber.32  Therefore 
horses diagnosed with PSSM2 through muscle biopsy were initially also managed by 
reducing their carbohydrate intake, feeding them fat instead, and exercising them 
daily presumably to burn up excess glucose before it could be converted into 
glycogen. This, however, proved to be less successful in many cases than in PSSM1 
horses. Many horses categorized as having PSSM2 were more exercise intolerant 
under this management strategy than PSSM1 horses, and seemed overall less sensitive 
to sugar and starch in their diet.  In a 2017 study, Valberg’s research team concludes 
that warmblood horses with PSSM2 (by then, warmbloods were assumed to be one 
of the primary breeds affected by PSSM2) have many fewer of the typical symptoms 
of PSSM1 horses (catastrophic tying-up episodes, high levels of muscle enzymes 
aspartate aminotransferase and creatine kinase in blood, and high concentration of 
glycogen in muscle fiber), but instead tend toward general stiffness, weakness, and 
gait abnormalities. So even though the diseases clinically present in divergent ways, 
Valberg’s teams continued to insist on the master term PSSM, as emblematized by 
the title of their study.33   

The work of the PSSM “tsar,” Valberg, has been both central to the 
differentiation of the PSSM2 category from PSSM1, and at the same time she has 
insisted on keeping the two phenomena linked. As part of her differentiation agenda, 
in collaboration with the commercial equine nutrition corporation Kentucky Equine 
Research, she has developed a dietary protocol for PSSM2 horses that diverges 
substantially from Beth Valentine’s low-carb/high-fat plus rigorous exercise PSSM1 

 
32 Consider, for example, the 2009 study “Comparative Skeletal Muscle Histopathologic and 
Ultrastructural Features in Two Forms of Polysaccharide Storage Myopathy in Horses,” published one 
year after the discovery of the GYS-1 mutation that has henceforth defined PSSM1, where the authors 
(including Valberg) assert: “We concluded that 2 forms of PSSM exist and often have distinctive 
abnormal polysaccharide. However, because evaluation of the histologic appearance of polysaccharide 
can be subjective and affected by age, the gold standard for diagnosis of PSSM at present would appear 
to be testing for the GYS1 mutation followed by evaluating muscle biopsy for characteristic abnormal 

polysaccharide in those horses that are negative for the mutation.” Molly McCue et al., “Comparative 
Skeletal Muscle Histopathologic and Ultrastructural Features in Two Forms of Polysaccharide Storage 
Myopathy in Horses,” Veterinary Pathology 46, no. 6 (2009), https://doi.org/10.1354/vp.08-VP-0177-M-
FL. https://journals.sagepub.com/doi/full/10.1354/vp.08-VP-0177-M-FL.  
33 Susanna S. Lewis et al., “Clinical characteristics and muscle glycogen concentrations in warmblood 
horses with polysaccharide storage myopathy,” American Veterinary Medical Association Journal 78, no. 11 
(2017), https://doi.org/10.2460/ajvr.78.11.1305 https://avmajournals.avma.org/view/journals/ajvr/ 
78/11/ajvr.78.11.1305.xml.  
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program in that it emphasizes the concentrated supplementation with specific amino 
acids known in human exercise culture for their role in building muscle, branched-
chain amino acids, as well as the antioxidant n-acetyl-cysteine. This protocol alone 
begins to carve away at the presumption that PSSM2 is a polysaccharide-storage 
disorder like PSSM1, or that it should even exist in the same category of disease as 
PSSM1.  

In point of fact, the development of this supplement links to another heuristic 
and taxonomic conundrum. The product is called “MFM pellet,” MFM being 
myofibrillar myopathy, a disease category initially adapted from human medicine and 
now overlapping with PSSM2. In a 2016 study by Valberg et al. on tying-up 
phenomena in Arabian endurance race horses, the authors conclude: “While many 
of these horses were previously diagnosed with type 2 polysaccharide storage 
myopathy, pools of glycogen forming within disrupted myofibrils appeared to give 
the false appearance of a glycogen storage disorder.”34 For the first time in the official 
academic literature, some PSSM2 cases cause reason to question the category and the 
authors suggest that they “bear a strong resemblance to a myofibrillar myopathy.” 
Valberg makes the distinction between PSSM2 and myofibrillar myopathy through a 
histopathological technique called “desmin staining” in microscopy, and once again 
attempts to link the new phenomenon to a specific breed (Arabians). In this manner, 
a breed map appears that clusters the preponderance of PSSM1 around quarter 
horses and related stock breeds, cobs, and draft horses, PSSM2 around warmbloods 
as well as Quarter Horses, recurring exertional rhabdomyolysis around 
Thoroughbreds, and myofibrillar myopathy around Arabians (and some 
warmbloods). 

In the 2020s, this breed map is further complicated in studies by Valberg’s team 
that divides PSSM2 into two subcategories: PSSM2-ER, which is a true 
polysaccharide storage myopathy and occurs in Quarter Horses. This type “responds 
well to a low nonstructural carbohydrate, high fat diet.”35 The other type of myopathy 
that had previously been diagnosed as PSSM2 through muscle biopsy corresponds 
to warmbloods, not Arabians, who appear to have myofibrillar disorganization, and 
do not tie up dramatically, but show stiffness, reluctance to work, and gait 
abnormalities. This map begins to appear in studies that engage explicitly with 
Equiseq’s research in an attempt to disprove their validity.36 In yet another study, a 
team that includes Valberg investigates the genetic basis of myofibrillar myopathy in 
warmbloods and concludes that “[n]one of the 426 variants identified in 16 candidate 
genes were associated with MFM…including two coding variants offered as 

 
34 Stephanie J. Valberg et al., “Suspected myofibrillar myopathy in Arabian horses with a history of 
exertional rhabdomyolysis,” Equine Veterinary Journal 48, no. 5 (2016): 548-556, doi: 10.1111/evj.12493, 
https://pubmed.ncbi.nlm.nih.gov/26234161/.  
35 Anna M. Firshman and Stephanie J. Valberg, “Polysaccharide Storage Myopathy,” Veterinary Clinic of 
North America: Equine Practice 41, no.1 (2025), 125.  
36 S.J. Valberg et al., “Absence of myofibrillar myopathy in Quarter Horses with a histopathological 
diagnosis of type 2 polysaccharide storage myopathy and lack of association with commercial tests,” 
Equine Veterinary Journal 55, no.2 (2023), 230-238. And S.J. Valberg et al., “Commercial genetic 
testing…” 

https://pubmed.ncbi.nlm.nih.gov/26234161/


Doom and Salvation 

 

 

61 

commercial MFM equine genetic tests.”37 But are these breed associations simply the 
result of the clinical researchers’ decision to look for a specific pathology in a specific 
space? On an etiological map that is limited to Quarter Horses, Arabians, 
warmbloods, Thoroughbreds, and draft horses, what myopathies will other breeds 
such as Icelandics, Iberians, or Connemaras be said to have?   

Furthermore, I wonder about the general pro-genetic bias in all of this work. 
None of the researchers (including the Equiseq geneticists) ever consider that PSSM1 
– declared in 2008 to be “caused” in Mendelian fashion by a single genetic mutation 
– may not be such a straightforward picture, so that ultimately the PSSM1/2 
distinction may reveal a weakness in the GYS1 mutation theory where perhaps this 
disease is also more complex than being a simple Mendelian mechanism. In other 
words, maybe the so-called PSSM2 horses actually just have PSSM1 without the 
mutation, especially those Quarter Horses that Valberg now designates as PSSM2-
ER, and therefore PSSM1 is perhaps also more than the result of the existence of an 
allelomorph on the GYS1 gene. This discussion would then have to include, as well, 
the fact that there are some horses with the GYS1 mutation who are not 
symptomatic. Is too much being read into allelomorphs? Should we allow the 
geneticists to wipe away those horses with the GYS1 mutation who are asymptomatic 
as simply “well-managed” so that the inflationary interpretive power of the genetic 
theory can remain intact? In the human context, Moore affirms that diseases that 
were once understood as caused by a single-gene mutation, like sickle-cell anemia or 
cystic fibrosis, “are now recognized as phenotypes caused by a variety of factors that 
interact in complex ways during development.”38 Should not the same kind of 
thinking enter PSSM1 research?  

 A 2012 paper by Naylor et al. attempts to make sense of the wide array of 
severity of pathology in PSSM1 horses,39 while remaining strictly within the paradigm 
established by the foundational geneticist paper on PSSM1 (then simply called PSSM) 
by McCue et al. in 2008.40 The fact that Naylor et al. map disease severity (ascertained 
by measurements of the activity of muscle enzymes creatine kinase and aspartate 
aminotransferase) onto the genotypes of homozygotes and heterozygotes for the 
GYS1 mutation demonstrates clearly that they leave the question of genetic causation 
intact. Another term that also seems to serve the purpose of skirting any challenge 
to the genetic narrative while explaining the wide range of disease manifestation in 
heterozygotes, including complete asymptomology, is “incomplete dominance.” It 
seems like an odd oxymoron, because it maintains both the strict mechanistic 
causality theory around what is defined as a “dominant allele”: that a genetic sequence 
will always express. At the same time, it also suggests that this does not always 
happen. Naylor et al. deploy this term as their ultimate conclusion about horses that 

 
37 Zoe J. Willians et al., “Candidate gene expression and coding sequence variants in Warmblood horses 
with myofibrillar myopathy,” Equine Veterinary Journal 53, no.2 (2021), 306.  
38 Moore, “Big B, Little b,” 48.  
39 Rosie J. Naylor et al., “Allele Copy Number and Underlying Pathology Are Associated with Subclinical 
Severity in Equine Type 1 Polysaccharide Storage Myopathy (PSSM1),” PLoS One 7, no. 7 (2012).  
40 McCue, “Glycogen Synthase (GYS1) Mutation Causes…” 
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test positive for the GYS-1 mutation as heterozygotes, and are either asymptomatic 
or have widely disparate degrees of symptomology.41  

Some might get confused with my interrogation of the now hegemonic genetic 
causation paradigm because PSSM1 is a metabolic disease, thinking that surely there 
is attendance to metabolism here. Indeed, Naylor et al. suggest that “it is also likely 
that environmental factor influence the disease phenotype.”42 In my argument, the 
question is not that PSSM1 is a disease of impaired energy metabolism (and of tissue 
damage caused by the presence of excessive and damaging glycogen in muscle fiber), 
and neither that environmental factors could have some downstream effect on 
phenotype, and that therefore researchers who have accepted the GYS1 mutation 
theory are also acknowledging metabolic theories of disease causation. Quite the 
contrary. My point is that a dysfunction in energy metabolism (PSSM1) is assumed 
to have a genetic cause. The (metabolic) disease, in the geneticist viewpoint, however 
much environmental factors are admitted to have some modulating influence on 
phenotype, is caused by a genetic mutation, that is, is the downstream effect of the 
actions of a gene, not ever the other way around. A truly metabolic paradigm of 
disease causation would look for environmental factors as the cause of PSSM1, and 
hypothesize about the presence of molecular changes on the GYS1 gene as a 
downstream effect of the disease in order to explain the strong correlation between 
the mutation and the phenotype.  

Conceptually, there are additional solutions that could explain the correlation 
between the PSSM1 disease state and the gene mutation of the GYS1 gene.  The 
notion of complicated feedback loops between dependent and independent variables 
should be considered where causation can flow in both directions and where a 
phenomenon can be both the cause and the effect of another phenomenon. Due to 
the prevalence of the “central dogma,” genes are assumed to be stable, fixed, 
independent, and causative (“code” or “blueprint”), not a downstream effect of other 
factors, or the dependent variable in the correlation. Furthermore, medical science 
and biology have, at least in their practical applications, rejected anything but a 
unidirectional flow of causation. Biologists Lewontin and Levins critique this 
paradigm as inconsistent with the reality of complex systems: “But what happens if 
cause flows in both directions? […] In systems of any complexity, there are 
feedbacks, and these affect the relationship between statistical outcomes and causal 
pathways.”43 This discussion of feedback loops between dependent and independent 
variables considerably shifts the way in which genetics could be understood. What 
would it mean to consider that the GYS1 mutation and metabolic causes could 
mutually affect each other in the disease state called PSSM1?  

To suggest just one potential line of inquiry, one could hypothesize that impaired 
mitochondrial function could be the root cause of why the GYS-1 mutation could 
become deleterious (leading to an overexpression of glycogen synthase), because 
impaired mitochondrial function could hamper inherent repair mechanisms in the 

 
41 Naylor, “Allele Copy Number…,” 7.  
42 Naylor, “Allele Copy Number…,” 2.  
43 Richard Lewontin and Richard Levins, Biology Under the Influence: Dialectical Essays on the Coevolution of 
Nature and Society (NYU Press, Monthly Review Press, 2007), 69.  
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muscle. This could even explain overexpression of glycogen synthase as an attempt 
of the body to fix something. There are many reasons why mitochondrial function 
could be impaired, one of them being the pervasive feeding of fat in commercial 
horse feed in the modern era as a cheap source of energy in an agricultural economy 
that heavily promotes the production of seed oils, particularly from soy and corn. 
Equine metabolism has not evolved to oxidize large amounts of long-chain fatty 
acids, which can lead to oxidative stress. In an evolutionarily adequate feeding regime, 
horses digest large amounts of fiber, which are fermented in the hind gut to produce 
volatile fatty acids, which do not undergo fatty acid oxidation in the mitochondria, 
but instead are converted to glucose in the liver through gluconeogenesis. Metabolic 
illness of many types runs rampant in horses. As I will explain in more detail below, 
the theory of bioenergetics in human physiology could be adapted to horses in useful 
ways to investigate what is really behind this explosion of dysfunction in horses, 
instead of the “balkanization” of illness, one mutation at a time, that is suggested by 
the geneticist model of disease.  

I am suggesting here that, due to the epistemic prevalence of the geneticist central 
dogma, no theory was, or is being, pursued whereby the gene variant could be the 
effect, not the cause, or both the effect and the cause, of metabolic disturbance. Such 
an approach could still build on the discovery of the molecular phenomena (the 
arginine-to-histidine substitution revealed by McCue et al.) as valuable clinical 
information,44 for example as a frequent but not exclusive and necessary biomarker 
for PSSM1 pathology. None of these conceptual challenges are considered in any of 
the clinical research on this disease (PSSM1) that has been enshrined as “genetic” in 
origin. Instead, the genetic theory laid out in the foundational paper is simply 
accepted without further questions. Too often in published science, the fact that 
something is “widely accepted” is taken as proof that it is true. But as the researchers 
in the Broken Science initiative insist (discussed in greater detail below), science should 
not be a matter of consensus.  Voting does not decide truth (the vast majority can be 
wrong), only hypothesis testing does, and the genetic theories of PSSM1 (following 
the “central dogma” in genetics) appear not to have been challenged and tested 
enough.  

A few years after the time period when the genetic theory of PSSM1 had been 
consolidated and PSSM2 had been established as a “left-over” umbrella term for 
those cases of polysaccharide storage myopathy that did not have the GYS1 
mutation, around the mid-two-thousand-teens, Equiseq began to suggest that PSSM2 
is not truly a polysaccharide storage problem, even though it always appeared this 
way in muscle biopsies. They assert that “[m]uscle biopsy of horses with PSSM2 
shows abnormal clumping of normally-sized glycogen granules in regions of focal 
myofibrillar disruption. The primary cause of the defect in PSSM2 therefore appears 
to be disorganization of myofibrils, rather than a disorder of glycogen metabolism as 
is the case in PSSM1.”45 By speaking of “myofibrillar disruption” in PSSM2 and 
suggesting a “disorganization of myofibrils,” they move the clinical diagnostic needle 

 
44 McCue et al., “Glycogen synthase (GYS-1) mutation,” 458.  
45 Equiseq, “Polysaccharide Storage Myopathy (PSSM2),” accessed August 10, 2025, 
https://www.equiseq.com/polysaccharide-storage-myopathy-pssm2/.  
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concerning PSSM2 closer and closer to the muscle disease that Valberg and her teams 
had begun to characterize as myofibrillar myopathy, and later PSSM2-WB, and prying 
PSSM2 loose from its original association with PSSM1. By prominently featuring the 
images of the Quarter Horse Gal’s Magnificent Blunder, one of their case studies, in 
their article on PSSM2, Equiseq’s team also subtly moves against Valberg’s breed 
taxonomy, suggesting that breed has little to do with the mapping of the different 
pathologies.  For Valberg, Quarter Horses have PSSM2-ER and Arabians, and some 
warmbloods, PSSM2/myofibrillar myopathy. Equiseq seems to deploy the image of 
the Quarter Horse to poke holes into this taxonomy, to which Valberg seems to 
respond directly in 2023 by affirming that Quarter Horses do not have myofibrillar 
myopathy.”46  

Equiseq refers to Valberg’s study when describing myofibrillar myopathy as 
characterized by “ectopic accumulation of cytoskeletal proteins (e.g. desmin) and Z-
disc degeneration,” but then they conclude: “Because this finding is only made when 
anti-desmin staining is used, muscle biopsies on the same horses performed without 
desmin staining would likely be scored as PSSM2. As in PSSM2, focal myofibrillar 
disruption with accumulation of glycogen particles is seen.”47 Equiseq simultaneously 
begins to use the terms myofibrillar myopathy and PSSM2 somewhat interchangeably 
in social media communications, consistent with their diagnostic tests where three of 
the five gene variant tests being offered commercially under the PSSM2 category are 
characterized as predisposing horses to myofibrillar myopathy (p3, p4, and p8, 
referring respectively to the genes FLNC, MYOZ3, and PYROXD1). These 
mutations are found in most, if not all, breeds of horses, not only Arabians and 
warmbloods. The differentiation between PSSM2 and myofibrillar myopathy, and 
their collapsing into each other at the same time, is possibly one of the drivers behind 
the new designation “muscle integrity myopathy,” which is beginning to take hold 
primarily in Europe where veterinarians and breed associations are generally 
beginning to be more open to the genetic research proposed by Equiseq and 
marketed in Europe by their business partner Generatio Animal Genetics.  

Generatio, in fact, leaves no doubt as to their geneticist bias, when they reject the 
term PSSM2 as grounded in “clinical” and histological observation, while muscle 
integrity myopathy, according to them, signals toward the “real causes” (genetics).48 

 
46 Valberg et al., “Absence of myofibrillar myopathy in Quarter Horses with a histopathological 
diagnosis of type 2 polysaccharide storage myopathy and lack of association with commercial genetic 
tests,” Equine Veterinary Journal 55, no. 2 (2023).  
47 Equiseq, “Myofibrillar Myopathy (MFM),” accessed August 10, 2025, https://www.equiseq.com 
/myofibrillar-myopathy-mfm/.  
48 “Die bisherige Verwendung des Oberbegriffs ‚PSSM2‘ für den durch diese genetischen Varianten 
verursachten Krankheitskomplex basierte auf einer Beschreibung der Symptome (klinisch und 
pathologisch) und ist für ein ‚ursachenbasiertes‘ Benennungssystem, bei dem der Schwerpunkt auf der 
Ursache der Symptome liegt, nicht geeignet. Daher werden wir in Zukunft den präziseren Namen 
‚Muskel-Integritäts-Myopathie‘ (MIM) verwenden, um diese Unterform der Belastungsmyopathie zu 
beschreiben” [Up until now, the use of the master term “PSSM2” for a syndrome which is caused by 
these genetic variants is based on a description of the symptoms (both clinical and pathological) and is 
useless for a cause-oriented nomenclature where the emphasis lies on the cause of the symptoms. 
Therefore, we will from now on use the more precise term “muscle integrity myopathy” (MIM) when 
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Nobody within the American academic veterinary context, not even the Leatherdale 
Center at the University of Minnesota, which recently concluded a vast validation 
study of Equiseq’s tests (to be discussed below), has adopted the new muscle integrity 
myopathy designation. I highlight this observation because of how central the terms, 
and their taxonomic value, have been in understanding the biology and management 
of muscle disease in horses.  

Kary Mullis, the Nobel laureate and inventor of the polymerase chain reaction 
test, decried the misbegotten use of genetics and genomics for diagnostic purposes 
when he was enlisted, and refused, to develop a genetic test for HIV in the early 
1990s. I am bringing up this parallel to the use of genetics in virology and infectious 
disease research, because the fundamental paradigm is the same: the presence of 
certain molecular entities is quickly declared to be causative of disease without 
sufficient proof by classical biological standards (for example, Koch’s postulates). As 
discussed above, similar to the discovery of a genetic mutation, the uncovering of a 
viral genome in a patient is almost always assumed to be the cause of the disease, not 
to be coincidental or even a downstream effect of it. Particularly in the absence of 
symptoms, such a “diagnosis” condemns individuals to pathologization. People are 
quarantined. Horses are removed from breeding herds. Horses become unsellable. 
In the presence of symptoms, it can spell doom. With infectious diseases like 
COVID-19, it transforms a relatively mild respiratory infection in the vast majority 
of patients into a novel, ominous potential threat to life; in the case of genetic 
diagnoses of myopathy, it condemns the horse – now labeled a “PSSM horse” – to a 
life of irremediable lameness and suffering. Williams et al. (Valberg’s team) are right 
in asserting that “[e]vidence for association of variants with a disease is essential 
because coding sequence variants are common in the equine genome.”49 However, 
in their plausible critique of Equiseq’s lack of clinical validation, they remain entirely 
within the geneticist “central dogma,” implying even here that, once this evidence for 
a strong “association” has been found, causality can be assumed, and assumed to 
flow only in one direction. As shown above, this is the case with the “validated” test 
for PSSM1 where the standard of care assumes a clinical diagnosis based on the 
variant test alone. In her work on myofibrillar myopathy, discussed below, Valberg 
arrives at a multifactorial view.     
  

IV. Nonsense, Missense, Selfish Genes, or Lack of Understanding?  
 

A doctor sees three people in a family with muscle twitches, and 
a Latin-named Twitchy Muscle Syndrome with dominant 
Mendelian inheritance enters the scientific literature. In 
thousands of such publications, the possibility of nutritional 

 
describing this subform of an exercise-related myopathy.] Generatio, “Belastungsmyopathien,” accessed 
August 10, 2025, https://generatio.de/fachwissen/mim/belastungsmyopathien. 
49 Williams et al., “Candidate gene expression,” 306.  
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deficiencies and exposure to toxins isn’t investigated, because 
there is such eagerness to recognize a new genetic defect.50 

  
I wanted to know more about the candidate gene that led to my mare’s diagnosis 
with “n/p8,” one of Equiseq’s more recent discoveries. So I consulted Gene Cards: 
The Human Gene Database about PYROXD1. This gene and its missense allele, after 
all, is the reason why Equiseq introduced myofibrillar myopathy into equine 
veterinary discourse because it is said to be one of the sixteen gene variants associated 
with myofibrillar myopathy in humans. In fact, it is difficult to know whether it was 
Equiseq or Valberg’s team that first introduced the term as distinct from PSSM2. 
Valberg’s first publication where myofibrillar myopathy appears is from 2016, and 
Equiseq introduces its p-variant tests for myofibrillar myopathy around 2015.51 In 
recent years, throughout her involvement in various studies that tested Equiseq’s 
hypotheses, Valberg has taken a cautious stance with regard to the etiology of 
myofibrillar myopathy in horses, cautious, that is, in contrast with the “boldness” 
with which genomicists tend to promote their research. The webpage of her private 
enterprise, Equine Neuromuscular Diagnostic Laboratory housed at the supplement 
company Kentucky Equine Research where she continues her work after her 
retirement from Michigan State University, calls myofibrillar myopathy “a complex 
trait, meaning that environmental influences and expression of many genes play a 
role in the development of disease.”52  

In human genomics research, however, such caution is completely amiss. In Gene 
Cards, one finds the astonishingly unquestioning assertion that “[n]aturally occurring 
mutations in this gene cause early-onset myopathy with internalized nuclei and 
myofibrillar disorganization.”53 There are several baffling assertions made in this 
single sentence. First of all, it is assumed that these are “naturally occurring 
mutations.” Gene Cards thus proclaims the ubiquitous geneticist ideology that nature 
itself is flawed, not that the mutations might either be caused by human interventions, 
or more likely that a human intervention might be to blame for activating a gene that 
would otherwise lie dormant. Much less that there may be a positive purpose for the 
differently folded proteins that is not currently understood. Certainty about any such 
assertions about causation seems impossible, but the text asserts something as fact 
that is, at best, a promising hypothesis in need of rigorous testing, which itself is 
foreclosed by the assertion of facticity. Such assertions are always offered on the 
horizon of projected high-tech interventions as the only solution for correcting 
flawed nature. The only hope for someone afflicted by such a deleterious flawed gene 
is radical, innovative science in the form of gene editing or gene therapy.54 Second, 

 
50 Raymond Peat, Generative Energy: Restoring the Wholeness of Life (1994), 44, https://archive.org/ 
details/GenerativeEnergyRestoringTheWholenessOfLife.  
51 S.J. Valberg et al, “Suspected myofibrillar myopathy…”  
52 “Myofibrillar Myopathy,” https://ker.com/nmdl/resources/mfm/. Accessed 1/18/26.  
53 Gene Cards, The Human Gene Database, “PYROXD1 Gene,” accessed August 10, 2025, 
https://www.genecards.org/cgi-bin/carddisp.pl?gene=PYROXD1.  
54 See, for instance, Eben Kirksey’s book The Mutant Project in which he reports from a conference in 
Hong Kong where the first CRISPR-edited babies in China were announced in 2018: “…biologists had 
already raised hundreds of millions —from venture capitalists, big pharma companies, and the stock 
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just as in Equiseq’s discourse, there is talk of cause, not predisposition, or association 
with! “…[C]ause early onset myopathy…,” not even cause the expression of 
misfolded proteins where a myriad of mechanisms, from genetic, to epigenetic, to 
environmental, could counteract the disease-causing effect of such proteins. Not a 
shred of doubt about mechanistic effects, about the “central dogma,” makes itself 
felt here. While Latham and Wilson are overall critical about the claims regarding 
disease causation by Collins and the likes, they still concede that in the case of a few 
very rare diseases (“certain exceptions”), genomics has been helpful in identifying the 
cause.55 Moore, on the other hand, is far more skeptical of all such assertions: “What 
is clear is that the genes most of us envision inside us, calling the shots and 
determining our characteristics, are myths. There are no coherent entities in our cells 
that deterministically dictate how our bodies and our minds will develop.”56 

The very term “missense” or “nonsense” allele is reminiscent of the designation 
“parasitic” or “selfish” DNA, first discovered by the geneticist Barbara McClintock 
in the 1960s. Consider, however, that over 50% of the human genome has been 
determined to be “parasitic.” Geneticists are much more interested in targeting what 
they do not understand as causative of disease than as an unknown element of an 
architecture that is fundamentally self-correcting. “[T]hey do not do anything for 

us,”57 therefore are “selfish.” Anything that is labeled as  “selfish,” “parasitic” or 

“nonsense” becomes game for technologies that aim at eliminating it. This follows 
the same logic as the erstwhile dogma that appendices, tonsils, or thymus glands are 
dispensable, atavistic, or useless anatomical features and can be targeted for excision. 
Worse even than Equiseq itself, the Gene Card geneticists seem eager to jump several 
steps from gene and protein expression n to medically defined disease. As Raymond 
Peat facetiously points out in the epigraph above, there is a willful disregard for 
environment and metabolism in favor of simplistic Mendelian mechanisms. For each 
missense allele a corresponding disease.  
 

V. The Backpedaling Begins: The “Validation Study” 
 
In a very recent publication (without date, but it is a response to a publication from 
2024), Equiseq begins to adopt a more cautious tone with regard to their prior claims 
that the alleles they discovered cause muscle disease. Framing this concession 
through a discussion of the fully accepted and peer-reviewed gene variant of the 
GYS-1 gene, they caution: “While all horses carrying the variant exhibit constitutively 

 
market— for genetic engineering experiments in human patients. I overheard excited chatter about new 
investment opportunities. The first gene therapy, a cancer treatment, had recently been approved in the 
United States— with a $475,000 price tag.” Eben Kirksey, The Mutant Project: Inside the Global Race to 
Genetically Modify Humans, (Bristol UP, 2021), 4.  
55 Latham and Wilson, “The Great DNA Data Deficit.” 
56 See Moore, “Big B, Little b,” 48 
57 Louise Franco, “Parasitic Genes Comprising over Half of Human DNA Being Monitored for 
Potential Disease Treatments,” Nature World News, August 24, 2022, https://www.nature 
worldnews.com/articles/52739/20220824/parasitic-genes-comprising-over-half-human-dna-being-
monitored-potential.htm.  
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activated glycogen synthase (17), many horses display no obvious symptoms.”58 
Furthermore, they admit that “the human (and presumably the horse) genome is 
somewhat buffered against loss-of-function alleles, with some genes performing 
functions that are redundant or dispensable.” This publication being a response to 
“Predicted Genetic Burden and Frequency of Phenotype-Associated Variants in the 
Horse,”59 Equiseq makes the following concession concerning their own genetic 
discoveries (which are discussed in the article): “The authors conclude that the 
missense alleles of MYOT, MYOZ3, PYROXD1, FLNC, and COL6A3 do not cause 
Mendelian disease. We agree with this conclusion.”60 Really, how can they suddenly 
agree? They further concede that the “inheritance of the predisposition to muscle 
disease” is “complex.” This reads as an astonishing form of backpedaling when one 
considers the language with which their gene tests are marketed.  

Equiseq had put much hope in a large-scale clinical genetic study of muscle 
disease in horses, conducted by the University of Minnesota’s Leatherdale Center 
between 2019 and 2024 (and whose results were published in the aforementioned 
article), to the point where they, and their social media influencers, informally 
referred to it as the “validation study,” meaning that it would finally bring Equiseq 
the official clinical stamp of approval. The UMN collaborators’ own words certainly 
contributed to this expectation. As their webpage explained, “In this study we aim to 
use our long-term expertise in genetic muscle disease in horses combined with our 
large network of muscle disease cases and the development of valid genetic tests to 
determine if the alleles currently marketed for genetic testing of type 2 polysaccharide 
storage myopathy (PSSM2) […] are indeed associated with muscle disease.”61 In this 
sense, they appeared to want to settle the feud between Equiseq’s sphere of influence 
among horse owners and some veterinarians, and on the other hand, Valberg’s team 
which had presumably already disproven Equiseq’s claims in their 2020 publication, 
“Commercial genetic testing for type 2 polysaccharide storage myopathy and 
myofibrillar myopathy does not correspond to a histopathological diagnosis.”62 

The UMN study’s results came as a disappointment within the PSSM2/muscle 
integrity myopathy focused Facebook groups. As Equiseq’s heralded “validation 
study,” the study was much less uniquely focused than expected on Equiseq’s gene 
variants. And furthermore, instead of providing the clinical validation that Equiseq’s 
tests lack, the authors “suggest further investigation into the functional consequence 
of these variants as they are unlikely to be contributing to polysaccharide storage 
myopathy type 2 in a simple Mendelian inheritance pattern.”63 Further investigation 

 
58 Equiseq, “Study of horse genomes explores genetic burden,” accessed August 10, 2025, 
https://www.equiseq.com/blog/study-of-horse-genomes-explores-genetic-burden/.  
59 S.A. Durward-Akhurst et al., “Predicted genetic burden and frequency of phenotype-associated 
variants in the horse,” Scientific Reports 14, no. 1 (2024), https://www.nature.com/articles/s41598-024-
57872-8.  
60 Equiseq, “Study of horse genomes explores genetic burden,” 
61 Leatherdale Equine Center, “Genetic and management factors influencing muscle diseases in horses,” 
accessed August 10, 2025, https://vetmed.umn.edu/equine/research/equine-genetics-and-genomics-
laboratory/projects/genetic-muscle-disease-horses/genetic-muscle-disease-test-validation-study.   
62 Valberg et al., “Commercial genetic testing…” 
63 S. A. Durward-Akhurst et al., “Predicted genetic burden” 
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after a decade of commercially available experimental products, and after waiting for 
over five years for the results of what was heralded as the “validation study,” is not 
what scores of distressed horse owners who had been promised, and believed in, 
“answers” were expecting to hear.  

For others, the article was somewhat positive, particularly because it came from a 
deeply geneticist point of view, proposing that horse breeding choices have “resulted 
in numerous breeds with high incidences of deleterious Mendelian disease traits.”64 
Equiseq’s followers could thus feel confirmed in their “breed-it-out” campaigns. 
While the authors did not firmly corroborate Equiseq’s variants themselves as disease 
causing and called for further investigation, they never questioned the relevance of 
widespread genetic disease in horses, and continuously lean on parallels with human 
genetic disease. Sidestepping the critique of scientists like Latham and Wilson who, 
already in 2010, declared the failure of the use of genome-wide association studies to 
find genetic disease in humans, Durward-Akhurst et al. insist on the need to identify 
deleterious gene variants and the use of genome-wide association studies to achieve 
this, and even emphasize that their study “makes [of] the horse a useful model for 
many exercise-related human traits” including an array of musculoskeletal and 
metabolic diseases.65 In this sense, they reignite the mythologies around the “rush to 
link everything to the foundations of DNA” as Richards denounced. Not 
condemning the tests outright in the way that Valberg et al. had in 2020,66 and instead 
suggesting that future studies were still warranted, Durward-Akhurst et al. are more 
sympathetic to the influencers and followers that remain faithful to Equiseq. The 
continual deferment, the call for more study and more money in the face of lack of 
evidence is reminiscent of other, major, developments in genomics. As the human 
genomics expert and former NIH Director Francis Collins facetiously admitted at a 
2021 conference titled Fueling the Next Genomic Revolution, “we genome people have 
been accused of looking for reasons to celebrate almost everything, including the 
complete sequencing of the human genome, which we have celebrated at least five 
times.”67 Much of what is presented as fact, or as well understood, or even as 
promising, in this innovation-driven field is mere speculation, and often commercial 
interests and the promise of grant money drive self-aggrandizement and 
overestimation of what is actually known. In other words, to some extent, what 
Richards pilloried as a “greedy reductionism” could be seen simply as a marketing 
strategy. Equiseq is a good case study for how commercial interest (or the pursuit of 
grant money, in different settings) often drives genetics as a science. Examining these 
dynamics in detail is therefore warranted.  

 
 
 

 
64 Durward-Akhurst et al., “Predicted genetic burden.” 
65 Durward-Akhurst et al., “Predicted genetic burden.” 
66 Valberg et al., “Commercial genetic testing.” 
67 Francis Collins, “Fueling the Next Genomic Revolution,” NIH Video Cast, January 13, 2021, 49 
seconds,  https://www.youtube.com/watch?v=GFQw62_ws6E.  
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VI. Genetics, Entrepreneurship, Marketing: Equiseq’s Commercial 
Strategies 
 
As a commercial start-up, Equiseq has become a typical example of this 
overestimation of what is actually known. It seems that Equiseq’s scientists left the 
human genomic field in order to skirt what scant and captured regulation there is left 
in human medicine. Szauter explains: “the FDA regulates all stuff having to do with 
human medicine but nothing outside of humans […] The USDA regulates drugs and 
other treatment on non-human animals, but they don’t regulate genetic testing. So 

there is no agency in the US that can put the seal of approval on our tests. So it ’s up 
to the market whether a test is any good or not.”68 Equiseq was always primarily 
market-driven, hence the explicit deployment of influencers on social media to 
promote the products and make up through advertisement for the lack of 
institutional approval and expensive clinical studies. In fact, Szauter made a flippant 
public statement about his motivation to move into equine genetics that, despite the 
stated goals of providing support and confidence to horse owners in a context in 

which they have not received “answers," puts a cynical touch on the company’s real 
goals. In an Albuquerque news article on the economic prospects of local genetic 
startups that announces that “[g]eneticist Paul Szauter thinks he has the next big 
thing,” Szauter is quoted as saying: “EquiSeq will cater to a niche market with a lot 
of money to burn […]. Join us and together we will build a super horse.”69  

What exactly is the role of academia in Equiseq’s trajectory? The controversies 
around the validity of Equiseq’s tests frequently focus on the issue of peer-reviewed 
publication of the company’s data. As the webpage of Valberg’s private diagnostic 
lab explains in a statement that dismisses Equiseq’s variant tests: “Peer review and 
publication is the foundation of sound scientific research.”70 This statement itself 
plays to the public myth that academia is an unbiased, neutral arbiter of scientific 
truth, and that scientific research, when executed under the auspices of academia, is 
guaranteed to be objective. Unaware of the disputes that have besieged the academic 
process of peer review over the last decades, many members of the general public 
have placed their faith in peer review, often without fully understanding how it 
functions and what exactly would be “reviewed.” Few seem to understand that “most 
published research findings are false.”71 In the above-quoted 2022 conference 
presentation, Szauter reveals that he is highly sensitive to the importance of peer-
reviewed publication for increasing public trust in their product, which is to say, its 
marketability, calling it “a really big deal.”72 No wonder, then, that academic journals 
have, over the last decades, been under the pressure of public-private interests to do 

 
68 Paul Szauter, “1 Million cups Alburquerque 3 August 2022 Featuring Equiseq,” 10 min. 5 sec.,  
https://www.youtube.com/watch?v=irjRkoMUvLk.  
69 Alex Goldsmith, “Albuquerque entrepreneurs pitch for ‘Shark Tank’-like contest,” KRQE News, May 
4, 2015, https://www.krqe.com/news/albuquerque-entrepreneurs-pitch-for-shark-tank-like-contest/.  
70 “Myofibrillar Myopathy,” https://ker.com/nmdl/resources/mfm/. Accessed 1/18/26. 
71 John P.A. Ioannidis “Why Most Published Research Findings Are False,” PLoS Medicine 19, no. 8 
(2005), https://doi.org/10.1371/journal.pmed.0020124. 
72 Szauter, “1 Million cups” 11 min., 5 sec.  
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their bidding, at least when the bidders are, unlike Equiseq, powerful multinational 
corporations and their captured government regulators. However, what few in the 
social media world seem to be cognizant of is that Equiseq’s research “in the works” 
for academic publication are two meager in-vitro studies (one equine cell culture, and 
one yeast culture engineered to express equine proteins), as well as an animal model 
involving zebra fish which have been CRISPR-engineered to express equine genes.73 
The dearth of clinical research that frequently hampers genetic technology is 
astounding, and often not understood by the public. The problem, then, isn’t that 
Equiseq’s studies haven’t been published in academic journals; the problem is that 
their studies themselves are underpowered.74  

The academic publication of these studies has been continuously postponed for 
many years, but the mystery surrounding them seems to have produced a 
fundamental misunderstanding about what an academically-authorized publication 
of them could possibly prove that isn’t already known. The data has already been 
made public (on Equiseq’s website). What is missing, however, and what the public 
seems to have misunderstood, is that these studies do not present any clinical 
research; in other words, what has not been studied formally is clinical relevance 
beyond the anecdotal evidence delivered by individual horse owning followers of 
Equiseq, which is not what would be published academically. Szauter makes it very 
plain in his presentation that their company has had economic success based on in-
vitro studies and then spreading “word of mouth” of its experimental product 
through social media, primarily Facebook, and the skillful deployment of 
“influencers,” again through the Facebook medium in the form of private groups. 
Thanks to this strategy, “horse owners have enthusiastically adopted our tests,” he 
asserts. 75 The combination of in-vitro experiments and enthusiastic adoption of the 
experiments by members of the general public, facilitated through social media 
influencers, is the skimpy evidence on which monumental decisions are arbitrated 
such as whether breeders “clean up their herds to produce clean stock” or the 
conclusion that someone’s horse is diseased beyond hope. Szauter frequently 
concedes on social media that owners should still work with their veterinarians and 
do examinations that rule out other conditions. However, the company’s webpage 
contradicts this by suggesting that their product now provides certainty to owners 
who have been looking for “answers,” and by asserting that the variants “cause” the 
muscle disease.  
 

VII. Broken Science and Science’s Current “Replication Crisis” 
 
Equiseq’s science is not an outlier. John Ioannidis’s famous 2005 article 
demonstrating that most published science is false, also and especially the so-called 
gold-standard and “consensus” science, opened a gigantic can of worms in 

 
73 Szauter, “1 Million cups” 11 min., 30 sec. 
74 Underpowered studies are one of the main factors in John Ioannidis’s argument for why even peer-
reviewed and published research, in its majority, will not replicate. John P.A. Ioannidis “Why Most 
Published Research Findings…” 
75 Szauter, “1 Million cups” 8 min., 40 sec. 
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academia.76 In 2022, Greg Glassman and Emily Kaplan started the “Broken Science 
Initiative” to investigate the problems of contemporary science in greater depth.77 
They center their analysis around the replication crisis and argue that in contemporary 
science, the validation of hypotheses through measurement have largely been 
replaced with the predictive power of statistical probability (p values), often without, 
however, relinquishing strong claims on certainty, prediction, and causality. The 
classical scientific formula for causality is: if X then Y. In the case of Equiseq’s genetic 
test, X is the presence of genetic variants in a given individual, and Y the myopathic 
disease state. We have already seen that Equiseq made the strong claim of causality 
(only recently being replaced with predisposition), not correlation or association. 
They are not presenting their product as conjecture or even hypothesis, which would 
reflect its experimental nature. Following the arguments made by various researchers 
in the “Broken Science Initiative,” there are several dynamics around the Equiseq 
phenomenon that instantiate what the researchers see happening everywhere in 
contemporary science, and which have to do with the nebulous lack of definition or 
precise measurement of what is assumed to be both X and Y in the equation.  

To begin with Y, the slippery slope reflected in the ever-shifting terminology 
(from PSSM to PSSM2 to myofibrillar myopathy to muscle integrity myopathy) 
already points to a rapidly evolving taxonomy. At the practical level, these diseases 
further overlap, as I mentioned above, with many other disease and malformation 
entities like chronic Lyme disease, equine protozoal myeloencephalitis, equine 
complex vertebral malformation, kissing spines, sacroiliac joint dysfunction, 
navicular syndrome etc., which in most cases also lack stable definitional 
measurements. As the webpage of Valberg’s private diagnostic lab makes clear, the 
current, validated diagnostic procedure for PSSM2 and myofibrillar myopathy, 
muscle biopsy, lacks what Equiseq promises: “We do not recommend using a muscle 
biopsy for breeding decisions or for pre-purchase examinations.” Why? Because the 
“value of a muscle biopsy is in determining what is happening in the muscle in 
symptomatic horses at the time of biopsy,” which means that the procedure has no 
predictive value.78 The webpage further cautions that false positives and false 
negatives occur for a number of reasons, for example a young horse may have 
myofibrillar myopathy in a symptomatic way but not enough desmin has accumulated 
in its muscle fibers to show up in the biopsy. Such a lack of diagnostic clarity is 
unavoidable within the constructs of an emergent body of knowledge around these 
pathological states, but also simply because the horse is a living being whose 
physiology is subject to change. However, this complexity frustrates the very reason 
Glassman postulates is why we come to science to begin with: predictive value. 
Genetics promises knowledge about the future to breeders and buyers. The nebulous 
quality of the pathologies in question, the ultimate inability to know which horse will 
develop PSSM2 or myofibrillar myopathy, or whether an individual has this disease 
for certain, and, on the other hand, the public's yearning for certainty, is precisely 
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what enables the Equiseq phenomenon. It is a kind of grasping for straws when the 
straw pretends to be a solid handle.  

As far as replicability (of the claim that X causes Y, not so much that variants 
exist and can be found through sequencing), the wars between Equiseq and “the 
status quo” (most notably Valberg and her team) are a necessary part of Equiseq’s 
business model. They are reminiscent of the culture wars about a myriad other 
current scientific claims that are mutually contradictory without ever relinquishing 
their hold on certainty and predictability. Just think of all the studies that proved that 
face masks do, and others that they do not, interrupt the transmission of respiratory 
viruses since the declaration of the COVID-19 pandemic in 2020. What broken 
science, lacking proper measurement, cannot resolve (and some might say, chooses 
not to resolve) is then left to be fought out through polarization in the political and 
cultural spheres, often under the auspices of a (forced) consensus and its reviled 
dissidence, as if science were a matter of voting or majority opinion. However, 
scientific “[m]odels are never validated by consensus, but by facts satisfying 
predictions.”79 

As concerns X (as in “If X then Y”), this paper is not the place to engage in an 
exhaustive critique of genetics as a whole. Beyond my arguments in the introduction 
and around the genetic disease entity PSSM1 above, I just wish to signal that genetics 
and genomics constitute one of the nodes of what The Broken Science Initiative calls 
“postmodern science.” A brief anecdote, told by Greg Glassman in a public lecture 
in 2023, is a poignant analogy for why genetics is not a classical science.80 As a child, 
having flunked science class, Glassman’s engineer father teaches him a lesson, tasking 
him with measuring a box of thousands of nails in order to construct a bell curve on 
the mean deviation in the length of the nails. Sent to his room, Greg is overwhelmed 
with the task and begins to throw a few conjectures on a piece of paper and ten 
minutes later emerges from his room, announcing that he solved the problem. His 
father accuses him of lying and sends him back to his room. In fact, this accusation 
is one of the lessons Glassman claims he learned: that doing science in the 
postmodern era is often closely linked with lying. This time, he doubles his time, 
returns announcing that he found the answer. His father still does not buy it, takes 
him aside and they spend the next eight hours together measuring all the nails one 
by one, and based on their measurements, assemble what Glassman describes as the 
“most beautiful bell curve” he has ever seen in his life. The point of the anecdote is 
both abundantly clear and elegant: good science involves a huge amount of tedious 
footwork. He then theorizes in the lecture that the standards of science progressively 
eroded over the twentieth century, first with Karl Popper who replaced the 
requirement of positive proof with mere negative falsification. Eventually, by way of 
statistical probability calculations, causality is largely replaced with association and 
“links,” while never making it explicit that proof of causality has been abandoned. 
Particularly in the biosciences, hands-on measurements and visualizations are 
replaced with in silico modeling, and genetics and genomics are the prime example 

 
79 Jeff Glassman, “Broken Science Initiative Idols,” https://brokenscience.org/about-bsi/.  
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where genomes are assembled based on computer calculations which are ultimately 
conjectures extrapolated from mere short fragments taken from organic life. 

Take Equiseq’s identification of the gene variants that they then declared 
causative of PSSM2/MIM in horses. CSO Szauter explains that they began by 
identifying “horses with a muscle wasting disease.”81 There is no mention of how 
many individuals were used for this study, nor any detail about their physical and 
living conditions, or how the disease was identified. Perhaps because revealing the 
actual (small) number would be embarrassing? Because the details were uncertain? 
They then sequenced the whole genome of these horses and compared it with the 
reference sequence, presumably of the Horse Genome Project, which is said to have 
been completed in 2008 and is housed at the Broad Institute of MIT and Harvard. I 
am being a bit flippant here because we have already seen how many times the 
completion of the Human Genome Project was celebrated, according to Francis 
Collins’ own facetious remarks. Szauter continues: “This gives us all the variants that 
differ from the reference sequence.” In other words, up until now, what Szauter 
describes is a Genome Wide Association Study (GWA), a methodology that has been 
heralded for two decades as the future of medicine. Sequence everybody’s whole 
genome and find the potential disease by comparing with the reference sequence. 
Szauter’s account makes it sound so simple and straightforward. But as Valberg’s 
Neuromuscular Lab webpage explains: “there are as many as 17 million genetic 
variants that make an individual unique […] The difficulty with genetic disease 
research is not in finding variants, but rather is determining whether a specific variant 
is responsible for a specific disease.”82 Additionally, Szauter’s explanations engage 
the myth of the all-seeing scientific eye, as well as implying the “reading metaphor” 
that is so common in genomics, as if the genome were an open book that could just 
be read from cover to cover. Why, then, is it that human genomics researchers have 
had such a hard time actually finding the disease-causing variants that they expected, 
looking as far as into mitochondrial DNA without success. By 2015, Latham and 
Wilson come to the devastating conclusion that “genetic predispositions as 
significant factors in the prevalence of common diseases are refuted.”83 

When Equiseq began its equine myopathy studies, it seemed to have been aware 
of this weakness, and therefore swiftly shifted its search toward candidate genes: 
“…we compare those variants [found through GWA] with a list of human genes 
known to be associated with muscle disease.” Again the webpage of Valberg’s 
diagnostic lab articulates caution about choosing candidate genes based on parallels 
with the human genome in the clearest way: “Equine MFM does not necessarily have 
the same underlying cause or the same clinical severity as human disorders that are 
called myofibrillar myopathy.”84 Remembering Glassman’s critique of the slippage 
from causation to association, another leap of faith here, however, is that the gene 
variants associated with muscle disease in humans refer to what are commonly called 
“rare diseases.” As we have seen, Latham and Wilson concede that where genetics 

 
81 Szauter, “1 Million cups” 7 min., 30 sec. 
82 “Myofibrillar Myopathy,” https://ker.com/nmdl/resources/mfm/. Accessed 1/18/26 
83 Latham and Wilson, “The Great DNA Data Deficit.” 
84 “Myofibrillar Myopathy,” https://ker.com/nmdl/resources/mfm/. Accessed 1/18/26 

https://ker.com/nmdl/resources/mfm/
https://ker.com/nmdl/resources/mfm/


Doom and Salvation 

 

 

75 

has been successful is in identifying the genetic base of a very small number of very 
rare diseases. These diseases, for them, constitute the exception to the rule that 
genetics play an insignificant role in disease causation. PSSM2/ myofibrillar 
myopathy/ muscle integrity myopathy, on the other hand, is not rare, and the gene 
variants that Equiseq associated with it are found, as we have seen, in up to, and even 
over, 50% of all individuals of certain breeds of horses. All of these postmodern 
incongruences are ultimately swept under the rug by mobilizing influencer-driven 
market dynamics that will substitute for clinical validation (potentially the equivalent 
of counting the nails one by one), and will flare up as flaming wars between 
“followers” and “deniers.” X, in the end, is not much clearer than Y, it seems.  

  
VIII. If not that, then what? Alternative approaches 
 
If distressed horse owners and their compromised horses have relied, for over a 
decade now, on the “answers” provided by Equiseq —mechanistic answers that 
ultimately aim at culling, “breeding out” and thereby further narrowing the genetic 
bottle neck of a species lacking in genetic diversity,85 and perhaps in the long run at 
gene therapy as the ultimate salvation— what are the answers that were potentially 
missed? What is the cost in equine lives when a genetic test of this sort, anecdotally, 
gives the owner the rationale for finally “pulling the cord” and opting for euthanasia 
because of a set of symptoms that may well be managed environmentally if different 
management strategies than Equiseq’s were better known? The same is also the case 
for PSSM1 horses with a clinically validated and academically approved genetic test 
in place. Equiseq is an extreme case, and largely shunned by the academic 
establishment, but what their test stands for is not truly different from other, clinically 
validated, tests whose incongruences are hidden underneath labels such as 
“incomplete dominance.”  

I am not suggesting that many people are putting down their horses simply based 
on a positive test. Rather, a positive test result on already symptomatic horses can 
cement a feeling of doom that condemns these horses to a status of irredeemable 
damage. Raymond Peat’s words are suggestive here. In contemporary Western 
culture, typically “the possibility of nutritional deficiencies and exposure to toxins 
isn't investigated, because there is such eagerness to recognize a new genetic 
defect.”86 Bioenergetics and toxicology are boring old disciplines, far from the 
excitement of “innovation,” “revolutions,” “breathtaking breakthroughs.” The 
general, less scientifically literate, audience, but also those who are inside the genetic 
medical paradigm and benefit from it, will see genetics simply as irrefutable truth. 

I briefly wish to explore alternatives ways of understanding and managing chronic 
illness at a conceptual level. I am not writing a recipe book with “how-to” instructions 
but am nevertheless enjoined to preface my reflections with a boilerplate warning: 

 
85 Szauter is explicit that Equiseq’s conceptual solution offered by its research is “breeding out,” which 
seems an impossible approach with variants that are so wide-spread. “There is no cure or treatment for 
the muscle wasting diseases. It has to be bred out. That’s actually pretty simple to do. Hair tests are 
easy.” Szauter, “1 Million cups” 6 min., 54 sec. 
86 Peat, Regenerative Energy, 44.  
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“consult with your veterinarian before proceeding.” Interestingly, many veterinarians 
are not trained in equine nutrition (or in classical in-hand work, or in myofascial 
release) and have but the most rudimentary notion of how it could be employed to 
treat illness. Furthermore, even if a veterinarian did receive nutritional training, or if 
equine nutritionists were consulted, they would typically still largely apply 
reductionist, mechanistic thinking to the process, would approach the horse system 
by system separately, not in a holistic way, much less as a larger ecology that involves 
soil, plants, air, water, movement, and what one might call “energy” in a more esoteric 
sense that surround the horse in question.87 Valberg’s commercial collaboration with 
Kentucky Equine Research (KER), a private supplement company where her 
commercial neuromuscular diagnostic lab is located, exemplifies some of the same 
problems. KER may produce some of the highest quality horse supplements, and 
Valberg developed feeds and supplements for PSSM2/myofibrillar myopathy horses 
with them. However, the concept behind these supplements is still reductionist and 
mechanistic, as the same product is marketed to every horse diagnosed through 
Valberg’s lab. Yet all horses are different, live in different environments, are ridden 
differently or not at all. How can one product work for every single patient?  

Which veterinarian is likely to walk the horse’s pastures, and do so in different 
seasons, to assess the presence of clover before recommending that other legumes 
such as alfalfa be fed?  For example, often horse owners with horses that have 
gastrointestinal upset are advised to feed alfalfa/lucerne. Gastrointestinal upset is 
common in horses with muscle pain. Alfalfa does indeed buffer stomach acid as a 
band-aid, but its contribution to potassium and nitrate overload, which affects many 
horses in domestic settings, and the xenoestrogenic effects of legumes that are 
antimetabolic and anti-thyroid, will possibly do more damage than the buffering of 
stomach acid will do good. In addition, the finetuned effects of particular minerals 
or vitamins will often not be transparent to the expert who sees the horse only 
occasionally. Neither will they know that the horse already gnaws obsessively on the 
overgrazed patch of clover in their paddock.  Blood tests, one of the reductionist 
diagnostic standards of choice, are often neither reliable nor feasible (for minerals, 
for example, where tissue concentration can be more relevant than serum, and 
frequent tissue biopsies are not practical), and so the reductionist machinery fails to 
provide the information needed to make crucial decisions. It is the attentive 
observation of the owners, their ability to take pulses five times a day, to notice 
exactly and immediately what happens to the back muscles when sulphur or 
magnesium is administered and at which dose.  

In other words, I am arguing that the owner is the one who knows their horse 
best, and who has to become the expert, who solely has the opportunity of being 
their horse’s real expert. It is the owner who will need to know best whether 
acupuncture will be useful for his or her horse, and this knowledge will be gained 
through constant and thoughtful experimentation.  The potential paternalism of 

 
87 By “energy,” here I mean such diverse factors as whether the horse is surrounded by empathetic, truly 
caring humans, whether the herd dynamic is settled or unstable, whether circadian rhythms are 
respected, to even more controversial questions such as the presence of electromagnetic fields in the 
environment.   
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“always consult with your veterinarian” can work against an owner becoming the 
expert, relying instead on an external person’s judgment who often cannot develop 
the kind of “gut feel” that is needed to manage a chronically challenged horse. If 
nutrition is to become a therapeutic modality (rather than just seeing it as satisfying 
base requirements), we cannot rely on crude general statements such as “feed more 
protein” or “try magnesium.” Nutrition must be approached in a much more 
nuanced, holistic, highly complex way that I have not, frankly, encountered in any of 
the mainstream veterinary contexts. If, on the other hand, “consult with your 
veterinarian” does not cement that veterinarian as the voice of authority, but rather 
involves him or her in an advisory role, then it seems recommendable. However, the 
epistemic authority wielded by the veterinarian as scientist can work against the 
owner’s self-confidence to become the horse’s expert.   

 There are practitioners working in the applied fields of nutrition, 
management, training, and body work whose important insights are eclipsed by the 
flashy field of genomics with which our society is so deeply invested.  In its 
influencer-driven attempts to project an image of offering practical, real-life 
“answers,” Equiseq attached certain minimalist dietary recommendations to the 
specific gene variants they market. The main thrust is what they call preventing 
“negative nitrogen balance,”, a putative net deficit in amino acids, particularly 
branched-chain amino acids. In this regard, it is similar to Valberg’s “MFM pellet” 
mentioned earlier. As a management strategy, they both promote the 
supplementation with branched-chain amino acids, or feed that is rich in “complete 
protein,” mainly soy bean meal and whey protein, based on the assumption that more 
protein is needed to support failing muscles. Valberg and Williams’ recommendations 
are much more nuanced in this context, as in addition to suggesting supplementation 
with branched-chain amino acids to “stimulate protein synthesis in the muscle 
postexercise,” they also aim to counteract against what they see as an oxidative stress 
pattern in the mitochondrial electron transport chain of horses with myofibrillar 
myopathy with the glutathione precursor acetylcysteine.88 Nevertheless, this is still a 
highly reductionist mechanistic nutritionist approach, one presumed to apply to each 
and every horse diagnosed through muscle biopsy, and even recommended for those 
“false negatives” that happen in horses that have myofibrillar myopathy, but are too 
young for the abnormal desmin aggregates to accumulate in their muscle samples. In 
these cases, they recommend that this reductionist dietary approach, marketed as a 
commercial product, be used for diagnostic purposes as a “treatment trial,” and if a 
horse fails to respond within four weeks, that “another diagnosis for exercise 
intolerance should be pursued.”89 How is it possible to assert one particular metabolic 
mechanism as so determinative that, in the absence of considering all other 
environmental factors, a diagnosis can be established or rejected? Many owners on 
social media report problems with feeding the recommended protein sources (both 
Equiseq’s and Valberg’s). Usually, the nutritionist influencers on Facebook will insist 
that still not enough protein is fed. In this mechanistic way of thinking, 

 
88 Stephanie J. Valberg and Zoe J. Williams, “Myofibrillar Myopathy,” Muscle Disorder of Horses 41, no. 1 
(2025), 148.  
89 Valberg and Williams, “Myofibrillar Myopathy,” 145. 
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PSSM2/myofibrillar myopathy, whether diagnosed by Equiseq’s variant test or 
Valberg’s muscle biopsy, requires high protein diets, and this dogma must not be 
questioned. One particular mechanism has been discovered in a number of 
individuals, and instead of presenting it as a hypothesis in need of much further 
testing, it is assumed to be the universal determinant of the muscle disorder.  

What other ways are there to think about nutrition as medicine without falling 
into the reductionist, “one-size-fits-all” trap that follows the same logic as 
pharmaceutical drugs, i.e. “nutraceuticals”? Through my interest in Peat’s 
bioenergetic perspective on the metabolic causes of chronic human illness, and his 
specific experimentation with nutrients, older drugs, and hormones, I was primed to 
look into specific means of supporting metabolism and enhancing cellular energy as 
the motor of all self-healing. Because of Peat, I was prepared for the notion that 
organisms are inherently dynamic and self-healing, when provided with the energy 
required for self-repair, and I intuitively rejected mechanistic theories of innate 
genetic flaws that must lead to dysfunction, illness, and death. My research in energy 
medicine, further, led me to think along the lines of an energy practitioner, a 
homeopath, whose work I documented elsewhere and who said: “the solution is in 
there.”90 What is at stake here is a fundamental difference of attitude toward life. A 
medicine that puts its eggs in the basket of genetic technology, or pharmaceutical 
drug development, or even the use of nutrients as “nutraceuticals,” will project an 
image of organic life as mechanistic, eventually broken, and always flawed to some 
extent and therefore in need of technological intervention. “The solution is in there” 
assumes that, except perhaps in the case of very rare conditions, organic life is self-
repairing and, in some cases, needs some support to do so. Peat’s thinking on 
bioenergetics adds to this approach that self-repair is always conditional on abundant 
cellular energy being available.  

Valberg and Williams’ discussion of the use of acetylcysteine (as a precursor to 
the antioxidant glutathione) and of coenzyme Q10 (also marketed by Kentuck 
Equine Research, by the way) as nutraceuticals to manage horses with myofibrillar 
myopathy is intriguing to me because the authors signal that a treatment of the 
disease should address the electron transport chain of the mitochondria. They further 
signal that fatty acid oxidation might be a major problem with these horses, as it leads 
to the production of reactive oxygen species, which can cause oxidative cellular 
damage. This is interesting to me because above in my discussion of the discovery of 
the GYS-1 mutation, I wondered why the possibility was never considered that fatty 
acid oxidation could play a role in the causation of the disease in the face of increased 
amounts of polyunsaturated fats in modern horse feed. This is not the place to 
discuss all the details of Valberg and Williams’ suggestions, but I wish to point to a 
fundamental difference between how Valberg and Williams operationalize nutrition, 
and how Peatean bioenergetics would focus on the electron transport chain. Valberg 
and Williams use acetylcysteine and CoQ10 as “medicine” to try to correct a problem 
that they see as inherent to the organism. They observe oxidative damage and wish 

 
90 Christian Gundermann, “Energy medicine and epigenetic adaptation: Alternative healthcare as radical 
science in the era of corporate biomedicine,” Research Gate (2023), https://www.research 
gate.net/publication/374143173_Christian_Gundermann.  
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to mitigate it. They wish to interrupt the pathological oxidation process by shifting 
the redox balance toward reduction (“enhance the production of NADH”).91 Peat’s 
approach is that the organism knows how to fix itself, that the redox balance should 
be shifted toward more oxidation, but “clean” oxidation, which would mean to 
nutritionally shift the organism away from fatty acid, and toward glucose oxidation. 
A diet relying primarily on fiber, with low fat content, would do precisely that for 
horses where fiber is digested in the hind gut and produces volatile fatty acids, which, 
unlike longer-chain fatty acids, are directly metabolized and oxidized as glucose. A 
bioenergetic intervention would primarily correct the base of the diet and thus help 
to correct an environmentally caused impairment of energy metabolism (feeding of 
fat, lack of digestible fiber). And such an intervention would be fundamentally the 
same for almost every disease because all disease is rooted in lack of cellular energy 
needed by the organism for self-healing.   

Equiseq’s emphasis on preventing “negative nitrogen balance” makes little sense 
in a species that has evolved primarily to ferment fiber for energy production, and 
thrives on diets with very low protein content, and neither do high-fat diets for 
PSSM1 horses. Feeding sizable amounts of highly concentrated protein sources is 
counterintuitive, and burdens the equine organism with toxic waste products. And 
long-chain fatty acids are equally outside the scope of what horses have evolved to 
metabolize. Instead, I looked toward supporting the metabolism with a high fiber, 
low protein, low fat regimen which delivers the cellular energy necessary for self-
repair and healing, if indeed these gene variants are relevant and are causing damage 
to the muscles, or even if these genes could become deleterious because they might 
be triggered by a deficit in mitochondrial energy production. After all, these gene 
variants are, even by Equiseq’s own account, evolutionarily old. Why are horses now 
suddenly affected in high numbers? By happenstance, I made contact with Jenny 
Paterson, one of the founders of an organization in New Zealand, Calm and Healthy 
Horses (CHH), whose main philosophy maintains that most new and “fashionable” 
diseases in horses (of which there are many, and some are mentioned above in the 
list of differential diagnoses to PSSM2/MIM) are not, in fact, genetic or infectious 
or structural in nature, but rather caused by a disrupted or impaired metabolism. 

CHH’s main operating hypothesis is that most of the “new” wide-spread diseases 
in horses are caused by inappropriate nutrition. They argue that horses have evolved 
as a species in arid conditions (primarily the steppes of Central Asia), and, once 
transplanted into temperate and moist climates, the vegetation available to them, if 
they are allowed to graze, is too “green,” i.e. too rich in potassium and nitrogen, 
containing too much unstructured protein, and disrupting the calcium-magnesium-
sodium-potassium ratios for which they had evolved. Many concentrated feeds high 
in protein are also high in potassium, a trigger for muscle dysfunction that I had heard 
about from many members of the PSSM-related Facebook groups. According to 
CHH, this electrolyte imbalance disrupts horses’ neuromuscular, metabolic, and 
endocrine systems to the point of breakdown. In very old-fashioned settings, horses 

 
91 Valberg and Williams, “Myofibrillar Myopathy,” 148.  
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are kept in stables, fed hay and straw for forage, and worked hard.92 Modern backyard 
horse keeping, which in some ways is more species appropriate, in turn becomes 
problematic, as horses are often given twenty-four hour access to grass that, because 
of the typical small acreage operations, is “stressed” by overgrazing, meaning in 
constant extreme growth phase, when horses should be eating mature, tall, 
“brownish” grass as they would most of the year in the ancestral steppes (and as wild 
horse herds in the American West still do).  

In addition to implementing CHH’s recommendation to remove Savannah 
completely from all grass, and to supplement her diet with sodium and chelated 
calcium and magnesium, I also followed their advice to give high amounts of B-
vitamins, particularly thiamine.93 This recommendation intrigued me because it maps 
closely onto experimentation carried out by Peat and his students using B vitamins 
in animal models and in protocols supporting human patients with severe chronic 
illnesses including cancer. The B complex, particularly thiamine, riboflavin, and 
niacinamide, play a crucial role in the electron transport chain of the oxidative 
phosphorylation process in the mitochondria. In bioenergetic theory, restoring 
proper oxidation of glucose is the main vehicle to reversing a wide array of chronic 
illnesses. Furthermore, I also implemented a number of endocrine strategies, 
adapting them for the equine metabolism from Peat’s theories. Foremost among 
them was to support thyroid function by supplementing thyroxine (T4) and to 
attempt to lower stress hormones that interfere with proper thyroid function. Due 
to Savannah’s often excessive estrus, during which her body hardened further and 
made her very “touchy,” I targeted estrogen with aromatase inhibitors. In Peat’s 
theory, estrogen is, unlike in popular culture and due to the misinformation 
disseminated by a hundred-year-old estrogen industrial complex, not so much simply 
the female sex hormone, but primarily a stress hormone affecting all organisms 
regardless of sex, who suffer from excessive estrogens in their bodies due to a 
multiplicity of reasons, from xeno-estrogenic pollution of the environment, 
inappropriate nutrition, to various forms of mental and physical chronic stress.  

Without going into further detail on the exact substances and the theories that 
underpin their use, I wish to signal simply that after about three months on these 
evolving protocols, and after six years of prior disability, Savannah has begun to 
reemerge as a functional riding horse. The progress has been slow and steady. One 
of the most heralded “hall mark” symptoms reported by many owners of 
PSSM2/MIM horses, the infamous irritation about being touched, groomed, or 
brushed, began to disappear first. There are certainly other factors that come into 
play as well, among them intense study of different approaches to hoof care on my 
part, and my deepening knowledge of classical balance in ground and ridden work. 
The main point, however, is that Savannah’s case (while not closed), along with that 

 
92 Even McCue et al. foundational paper “xyz” speculates that the GYS1 gene mutation became 
problematic due to changes in horse keeping (M. E. McCue et al., “Prevalence of polysaccharide storage 
myopathy in horses with neuromuscular disorders,” Equine Veterinary Journal: Supplement 36 (2006): 340-
344). 
93 Calm and Healthy Horses, “PSSM,” accessed August 10, 2025, https://www.calmhealthy 
horses.com/pssm.  
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of many others in CHH’s repertoire of “PSSSM horses” who were helped by their 
knowledge of metabolism and electrolyte balance, shows at a bare minimum that 
nutritional deficiencies (in a broad, holistic, and complex way) and exposure to toxins 
(including nutrient overloads, particularly iron, potassium and nitrates) should be 
investigated before accepting the fateful result of a genetic test, which offers no 
solutions in the realm of the living. 

Life is not perfect. Humans and horses have weaknesses. But our genes do not 
doom us. And genomics offers no salvation. The expression mechanism from DNA 
to protein production may be true (although, as argued above, there is plenty of 
scientific evidence against the “central dogma” at this point), but then there is a huge 
gap between that mechanism and life itself, a gap that is full of constitutive 
unknowns, and therefore infinite occasions for self-experimentation and healing. As 
a culture, in general, we should perhaps be less eager to “recognize a new genetic 
defect” and resign ourselves to it. Peat calls the geneticists and their iteration of 
mechanistic reductionism the “Fundamentalists of the 20th century.” He explains: 
“Although they emphasize the importance of analysis, formal reasoning, 
mathematics, and quantification, they are not interested in examining the 
philosophical basis of their methods […] If our method determines our conclusions, 
we are closer to theology than to science, and that is how many ‘scientists’ prefer 
it.”94 Glassman of the Broken Science Initiative calls this phenomenon deductive 
science, and argues that true science must be inductive. Jeremy Gruber comes to 
similar conclusions when he observes that scientists used to mold their observations 
into hypotheses, which would then be rigorously tested and refined, but “the current 
era of biotechnology has followed a somewhat different path full of hubris and 
bordering on faith.”95 Given my own “on the ground and in the dirt” experience with 
my mare, I have come to be less interested in “further investigation into the 
functional consequence of these variants,”96 and more so in how people can be 
inspired to acquire the knowledge to help their horses and themselves to lead rich 
lives and to thrive, regardless of certain one-dimensional strings of letters some 
scientists believe to have discovered in their genome.  
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