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William Parker, PhD, has been labeled the “Tylenol-Autism Whisperer.” He has an important message revealed in this book that has the potential to save many children and their families from the ravages of severe and profound autism spectrum disorder (ASD). I have known and worked with William Parker since 1993 when he joined the Duke University transplantation research group as our resident biochemist. I learned quickly that William has broad interests and deep knowledge in many areas of science beyond his formal training. While working in biochemistry/biophysics, he proved to be an innovative, unselfish collaborator who quickly gained the knowledge of transplantation immunology and gut microbiology needed for our projects.

Working at the interface between fields of science, William’s questioning mind produced novel ideas and often led to new insights.

He questioned the conventional wisdom and, when that wisdom did not fit his experience and knowledge, he designed experiments to test the entrenched ideas.

His broad knowledge, innovative thinking, and creative experimental designs have led him to discover previously the function of the vermiform appendix and now acquire great confidence in the underlying trigger for all or most ASD. His conclusions regarding Tylenol and autism are based upon published experimental evidence from his and many other laboratories. The 341 references cited within this book are indicative of his careful, thorough approach to science. He realized that Tylenol (acetaminophen) had never been tested for toxicity during neurodevelopment before it was approved for pediatric use. He and others conducted critical experiments to test the conventional wisdom that Tylenol is safe. His xconclusion that Tylenol is not safe for babies and young children is based on that evidence, not on opinions and not on conspiracy theories.

William’s vast knowledge of this subject is remarkable. He was not the first to propose a link between Tylenol and ASD, but he had the intellectual curiosity to ask why and how they are connected. He challenged old assumptions and sought deeper explanations.

William is very, very curious, which leads him to new understandings. The medical community has not yet heard his message. Clinical practice has not changed. It is time for the public to hear Dr. Parker’s well-documented, important conclusions. It is time for this book, written in language easily understood by the lay reader, to be available to the public. For the babies of the world, it is time for the “Whisperer” to shout.

Randy Bollinger, MD, PhD

Professor Emeritus

Duke University
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Don’t take Tylenol. Don’t give Tylenol to the baby after the baby’s born.

—US President Donald Trump, September 22, 2025

Remember when, in the autumn of 2025, US President Donald Trump announced that acetaminophen, commonly known by the brand name Tylenol, can cause autism spectrum disorder? I was elated. My research team was elated. We had good reason to be. Like a raccoon set free from a trap, this information was finally out in the public domain, and nobody was ever going to put it back. It’s easy to catch a raccoon in a trap once. But the animals are smart enough to remember the experience, and if you set one free, it can never be caught again using that same trap. From that day forward, any time a child regresses into autism, somebody—perhaps a parent or a friend of a parent—will wonder whether acetaminophen was present when the regression was triggered.

The immediate reaction of most people—including clinicians who had been prescribing acetaminophen to pregnant women, to women in labor, to babies, and to children for decades—was simple: “That’s impossible.” After all, scientists at Drexel University who had been looking at the connection between acetaminophen and autism had, a year earlier in 2024, laid the issue to rest, concluding that acetaminophen use during pregnancy was not connected with autism.1 But then, in early 2025, just prior to the president’s announcement, a report from Harvard University countered, saying that evidence of an association between acetaminophen use during pregnancy and autism was possibly significant.2

Chaos and confusion erupted. As a scientist working on the topic for more than a decade, I was interviewed dozens of times within days of the 2president’s announcement, sometimes into the late evening hours. Other scientists weighed in on the topic, trying to explain evidence that my group had studied for years. Unfortunately, nobody got it right. The 2024 study from Drexel and the 2025 study from Harvard both missed the mark. The 2024 study from Drexel presented exquisite data—but completely misinterpreted that data. The study from Harvard presented much less convincing data, completely missed the bigger picture, but came closer to the truth for all the wrong reasons. Basically, Harvard was closer than Drexel to reality in terms of their conclusions, but only because their data were not very accurate. These two papers dominated the media coverage. The situation was surreal.

As you’ll see in this book, the studies from Harvard and Drexel had very little to do with the actual connection between acetaminophen and autism because neither of those studies considered the vast majority of the available scientific evidence. Further, the conclusions of both studies were misguided due to sophomoric errors in the assumptions underlying their statistical analyses. I will explain all those errors in detail. But for now, imagine a group of very sincere people using a metal detector to find a woman’s handbag lost in a field. But the handbag is plastic, not metal. A metal detector would be completely incapable of finding it— even though it’s there. That’s the situation.

In addition, both the Drexel and the Harvard study were focused on acetaminophen exposure during pregnancy. Available evidence, described in this book, tells us that pregnancy is not the most critical period for the induction of autism. Our very sincere group using metal detectors to find the woman’s lost plastic handbag is also, for the most part, looking in the wrong field.

Chaos and confusion were followed by a growing consensus among scientists and clinicians that the president had missed the mark. Why did the administration of one of the world’s most powerful nations make such a ridiculous official announcement?

I’m not saying here that this is a true consensus. As we will see, this is what is known as an “illusion of consensus.” Illusions of consensus are created when one person promotes an idea or perspective, and others mindlessly repeat that same view.3 Nobody is thinking critically, except the person who came up with the argument in the first place, who may, in fact, not be at all correct.
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This book is all about the science underlying the president’s announcement. The best available science at that time had enabled my research team to reach and publish the following conclusions:


	Exposure of susceptible babies and children to acetaminophen causes many if not most cases of autism spectrum disorder.

	The best explanation for all available evidence is that the vast majority of all cases of autism, perhaps more than 90 percent, is triggered by exposure of susceptible babies and children to acetaminophen.

	Susceptibility is caused by a complex array of genetic and environmental factors that lead to oxidative stress, a condition in which the body cannot keep up with the chemical burden it faces.

	The time of greatest risk for brain development is during and immediately after birth. Risk diminishes within weeks and dissipates almost completely by the time the child reaches six years of age. Some risk during pregnancy seems likely, but with less risk and with less certainty of risk than at birth.

	Three rudimentary scientific errors—combined with subversion of the scientific process—have blinded most clinicians and scientists to the connection between acetaminophen and autism.



The president’s assertion that women should avoid acetaminophen during pregnancy and not give it to their babies constitutes medical advice, not a scientific statement. Although ethical guidelines do not allow me or any other scientist to give medical advice, we are allowed to advise policymakers and medical professionals about what their policy or advice should be. Indeed, the foundation of modern medicine is science. If the conclusions above are correct, I believe that most people would agree that the US president gave good medical advice. It is my goal in writing this book to explain the evidence allowing us to draw those conclusions, providing a scientific basis for a much-needed course correction to medical practice.

At the time of this writing, few mainstream clinicians believe that acetaminophen is involved in the induction of autism. Paul Klotman at the Baylor College of Medicine provided an excellent example of the currently prevailing mindset. Dr. Klotman has been the president, CEO, and executive dean of the Baylor College of Medicine since 2010. Baylor currently has one of the best medical schools in the United States, and 4Dr. Klotman regularly addresses students, faculty, and “friends of the school.”

Dr. Klotman studies kidney damage related to infections with HIV, the virus that causes AIDS. Although Dr. Klotman has never professed to be an expert on neurodevelopment, drug interactions, or autism, he nevertheless went on record regarding the connection between acetaminophen and autism. On Halloween in 2025, Dr. Klotman addressed his audience:


So, this is to me almost like a manufactured controversy, and is amazing to me. And apparently the State of Texas is suing the manufacturers of Tylenol for whatever, for mislabeling, and this to me is honestly just silly. And, by the way, every professional society still recommends that for febrile illnesses during pregnancy that it is perfectly safe to take Tylenol. Most academic medical centers also make the same recommendation.4



In this book we will review the evidence telling us, without reasonable doubt, that Dr. Klotman did not understand several critical issues. He didn’t know how to interpret several landmark experiments, he wasn’t aware of the vast majority of the relevant evidence, and he didn’t even know when the developing brain is most at risk from acetaminophen exposure. But Dr. Klotman was correct about a couple of things. The State of Texas was suing the manufacturers of acetaminophen, and every professional society and most academic medical centers still claim acetaminophen is safe. This book will tell you why this situation constitutes a profound tragedy. Almost everybody is wrong, and they have been wrong for a long time.

This book explains why President Trump’s advice makes sense, and Dr. Paul Klotman’s does not.

The three major errors in the science regarding the connection between acetaminophen and autism will be described in plain language in this book. But scientific errors are not the only problem. Errors are an accepted part of science. They are unavoidable, but the discovery and correction of those errors is inherent to the scientific process. If the scientific process is allowed to progress, discovery happens and errors are weeded out.

The scientific process is the only way we have to unravel the mysteries of the physical universe—which includes the underlying causes of 5medical conditions. The scientific process works beautifully. The problems come when scientists think they know the answer and subvert the scientific process. As Max Planck, the renowned physicist, Nobel Prize winner, and originator of quantum theory, famously said:


A new scientific truth does not triumph by convincing its opponents and making them see the light, but rather because its opponents eventually die, and a new generation grows up that is familiar with it.



This statement has frequently been summarized as “science moves forward one funeral at a time.” This rather ghoulish-sounding assertion is known as “Planck’s principle,” and its impact is evident in the pages of this book. The legendary professor is saying here that the scientific process, which involves experimentation and analysis, is sometimes derailed by adherence to the dogma of the dominant scientists of the day. I prefer to think of it this way: Successful scientists typically move scientific understanding forward for years—and then hold it back for decades.

The subversion of science by senior scientists is not always evident. Most scientists know how much they can safely push against established thinking, and they know how much is too much. They simply never push against it enough to get bitten. This type of subversion is impossible to document. When scientists do push against established thinking, subversion can become evident, as you will see in this book. But incentives to cover up that subversion are generally strong. In a world where every bit of the funding a scientist receives is dependent on how other scientists judge their work, it does not pay to make enemies of those scientists by revealing their ethical lapses.

In this book, I will describe a number of ethical lapses in the scientific process related to the connection between acetaminophen and autism. I will give you a firsthand account of research projects being shut down using pressure that bears the hallmarks of retaliation, and I’ll describe numerous breaches I observed in the accepted process scientists use to publish peer-reviewed scientific literature. Most importantly, we will see how the scientific evidence connecting acetaminophen and autism was obscured.

I understand that, when somebody says, “This is not sour grapes, I am just describing what transpired. I am not bitter at all,” most people 6find it difficult to believe. But I’m really not just a bitter old man railing against the system. I will point out numerous signs of corruption in the system, but I have no reason for bitterness. First, I am absolutely not saying that anyone did anything immoral. I cannot and do not believe that anyone in the fields of science or medicine would knowingly sacrifice the lives of countless babies and their families, risking severe and profound autism spectrum disorder, for the sake of job security or career advancement.

Numerous historical figures have advocated the principle that, when a rule is unjust, that rule should be disobeyed. In other words, morality— good versus evil, if you will—trumps “ethical standards.” The idea that unjust or harmful rules—or ethical standards—should be disobeyed is a universally accepted paradigm. I believe that the numerous breaches of scientific etiquette and standards that I will reveal in this book were performed by scientists and clinicians who believed they were taking morally correct actions. They believed they were protecting babies and children by blocking the conduct and publication of science that would lead to harm.

I can relate to a wonderful example of noble disobedience that occurred when a nature documentary crew filming the BBC Earth series Dynasties broke the cardinal rule of nature documentaries: observe, record, but do not interfere. In November 2018, they saved a group of emperor penguins in Antarctica, along with their chicks. The film crew needed only minutes to dig a few footholds in the ice using their ice axes, providing the penguins and their chicks a path to escape from a steep, slippery ravine where they had become trapped. Everyone was in favor. I would have done the same thing. Definitely.

Noble disobedience of the rules of nature documentaries is not the same as noble disobedience of the rules of science, however. Noble disobedience of the rules of science never accomplishes any goal other than to maintain wrong ideas and their supporters in positions of power and influence. Breaching the ethics of science will never be productive, and the underlying mental processes that lead to those actions are not rational. Scientists and clinicians are people, and like people in many other disciplines of life, they can be profoundly influenced by conflicts of interest, emotional compromise, and cognitive dissonance—all of which come into play here.
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As a fellow human, I understand why other humans would choose to breach the rules of science. We have convinced ourselves that we are saving babies. I don’t believe any of the attempts described in this book to impede research on the connection between acetaminophen and autism originated from evil intent. That is what I believe. What I know is that the scientific process works, but it can’t work if we don’t follow the process. Max Planck knew that. So, while I understand why people broke the rules, I know it can’t work the way they hope it will.

In a further effort to convince the reader that I’m not simply blowing the whistle because of sour grapes and bitterness, I’ll point out that I have not personally suffered from any of the events that I describe. My ever-patient wife and I did not lose our house and move into a basement owned by one of our parents—thanks in large part to generous donors to our nonprofit research and education foundation, WPLab. I have a wonderful community of supporting friends, and that community includes several scientific colleagues that still help me to this day. Even if I wanted to bring a lawsuit against someone who has attacked my career or my research, I would have no grounds for the suit. My wife and I have not been personally harmed, emotionally or financially. I may have missed out on some academic prestige, but who wants to be a prestigious scientist who has deduced what causes autism and does nothing about it? I prefer to be able to sleep at night.

I have no delusions about how science works in the United States. I am not, as far as I know, the victim of some horrible and unusual scientific conspiracy involving the pharmaceutical industry. The breaches in scientific ethics I’ll describe in this book are typical in all fields of science that I have known. Max Planck made his observations in the field of theoretical nuclear physics, not autism. By the time I was a senior graduate student, before I even knew what autism is, the rules of modern science were apparent to me. If you anger the wrong person, your career is over. As somebody who stayed in the system for more than three decades, I knew the unwritten rules that underlie “success,” and I had to deal with the reality of those unwritten rules to stay in the field of science. I can’t complain about a system that benefited me for decades. But I can—and will—explain why people working in that system couldn’t figure out the fact that a specific drug is causing permanent neurological injury in up to 3 percent of our population.
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The point is that understanding breaches in scientific ethics is important in understanding how and why we missed the connection between acetaminophen and autism. It’s possible that seeing how we missed the boat on this issue will help us avoid a similar event in the future. But I am less certain of that. History repeats itself. Human nature sees to that.

Now back to our story. The scientific method works, but only if we use it. When scientists start to break the rules, scientific progress stagnates, as Max Planck pointed out. In mid-2025, I encountered one of many examples of subversion of the scientific process when it comes to acetaminophen and autism. My research team and our collaborators had written a research paper describing two major scientific errors that have blinded many scientists and clinicians to the connection between acetaminophen and autism. The paper examines (a) when those errors appeared in the scientific literature, and (b) how prevalent those errors are today. We also provided some discussion from a historical perspective, pointing out that evidence available prior to 2009 should have been sufficient to change the way doctors practice medicine, dramatically reducing acetaminophen use before the age of six years. That research paper described the evidence in some detail and was eventually published in the Journal of the Academy of Public Health.5

The scientific peer-review process typically works this way: A scientist sends a research paper to a journal, which then assigns an editor. Importantly, when we send a paper to a journal, the paper is then “on hold” as far as we are concerned. We can do nothing with it until the editorial process is finished. If it takes an entire year, which is not uncommon, then we must wait for that year. Because of the value placed on the peer-review process, scientific work that has passed through the process carries much greater clout than work that has not. Although peer review is absolutely necessary to keep wacky and obviously wrong ideas out of the scientific literature, you’ll see in this book that the peer-review process also creates barriers to the publication of innovative and game-changing work. Nevertheless, successful passage through peer review is necessary for any scientific work to gain acceptance by the scientific community and by the population in general. Therefore, no matter how long it takes, my research team submits all our work to peer review, and we pursue that process through to completion.

9
After the editor receives the paper, he or she obtains reviews from other scientists who are considered experts in the field or topic the paper covers. The editor then uses the reviews to decide whether the paper should be published. In addition to the options of accepting the paper for publication or rejecting it, the editor can and often does decide that the paper might be acceptable if the authors revised it in some way. The editor then sends the reviews to the authors and informs the authors of his or her decision. The authors are usually not informed of the reviewers’ identities, unless a reviewer specifically asks to be identified. The editor normally informs the authors of the reason for whatever decision is made.6

We decided to submit this particular paper about the connection between acetaminophen and autism to the Journal of Xenobiotics. After a month, we received two anonymous reviews and a rejection decision by the editor, who in this case was also anonymous. The full reviews, along with my responses to those reviews and the editor’s final decision, can be found in Appendix A. One reviewer was very positive, describing our work as a “well written systematic review” and suggesting additional detail be added in several places. Such constructive reviews are an important and vital part of the scientific process that improves the quality of the published work. However, the other review was vitriolic and incredulous. The reviewer asserted that the conclusions of the manuscript were “outrageous, overstated, illogical, and unnecessarily inflammatory.” The primary scientific argument provided by the anonymous, negative reviewer was as follows:


Nearly every child is exposed to acetaminophen. Thus, saying that acetaminophen exposure causes autism in susceptible children is the logical equivalent to saying that breathing air causes autism in susceptible children.



This is a two-part argument, neither of which has any validity. The first part of the argument is that, since everybody is doing it, it must be okay. This is a favorite argument of children who want their parents to allow them to do what their friends are doing, of course, and is patently invalid. The second part of the argument is that, because it is so commonly used, then it’s impossible that acetaminophen adversely affects some people and not others. That argument is also not valid in any way. Numerous chemicals and drugs affect some people more than others, both positively 10and negatively. In many cases, the reason some people are more sensitive or susceptible than others is well known. Later in this book, we will consider the widely used drug codeine as a classic example. The expert reviewer summed up with an absurd and unsupportable statement comparing the safety profile of acetaminophen with the safety profile of the air we breathe.

The antagonistic, anonymous reviewer of our paper also accused us of “raging against straw enemies” (Appendix A). The straw enemy fallacy, more commonly known as the straw man fallacy, is defined as diverting attention away from one issue by raising some other issue that is completely irrelevant and may even lack any basis in reality. In reality, the paper—which is now available for anyone to view7—quantitatively and systematically documents several errors in the scientific literature related to the connection between acetaminophen and autism. Since the errors are quantifiable, and indeed were pervasive in the scientific literature, they are, by definition, not straw enemies. They are real. Ironically, therefore, and again by definition, our antagonistic reviewer raises an unreal “straw enemy” in order to divert attention away from the real issue—quantified misinterpretation and mishandling of evidence related to the connection between acetaminophen and autism.

Another argument in the antagonist review, made without any valid or rational justification, is that our conclusions are “illogical and untrue.” This is a logical fallacy known as an argument from authority. “Because I said so” is often helpful for parents when they don’t think their child will grasp an underlying rationale, but that argument has no place in science. Further, the fact that the reviewer did not believe our conclusions, despite the fact that we provided ample evidence supporting them, is another fallacy, the invincible ignorance fallacy. You’ll see examples of that fallacy throughout this book.

We pointed out to the editor of the Journal of Xenobiotics that the reviewer appeared to be biased, since they did not provide any valid arguments refuting any of the evidence we presented. In fact, the reviewer did not address even a single point of the evidence we presented (Appendix A). But our protest was ignored. After about two weeks, Veralyn Kong, the assistant editor, informed us that an anonymous senior editor was standing by the decision to reject the paper based on the—obviously invalid— review. The journal’s senior editor did not follow the accepted scientific 11process, which is to find another reviewer after the overtly invalid review was received. This ethical breach needlessly delayed publication immediately prior to President Trump’s announcement described earlier. Had the paper been published in a timely fashion in a peer-reviewed journal indexed in major medical databases, it could have addressed much of the controversy that soon surrounded the president’s announcement. My research team wrote that paper in collaboration with Professor Paul Corrigan, an award-winning poet who teaches persuasive writing to university students. With Paul’s coaching, we tried very hard to make the paper readable for the nonexpert, and I would encourage anyone interested to take a look at it.8

The Journal of Xenobiotics is managed by the publisher MDPI and is indexed in major medical databases. Some might suggest after hearing our story that journals published by MDPI are, in general, not as reliable as journals from some other publishers. However, you’ll see in this book numerous examples of subversion of the science related to acetaminophen and autism, and some of those ethical lapses happened at some of the most prominent journals in the world. You’ll also see an example of brilliant work by editors working with MDPI who are not afraid to attach their names to the papers they usher through the peer-review process. In my experience, individuals make a difference, sometimes in very wonderful and sometimes in very harmful ways. It’s not the prestige of the journal that drives science forward or backward; it’s the people handling the science.

This book will describe the scientific evidence connecting acetaminophen and autism, point out some of the ethical lapses subverting that science, and explain the technical errors in scientific exploration that have tragically affected our understanding. The reader will see how it is possible that elite medical professionals—such as Paul Klotman at the Baylor College of Medicine—could be completely ignorant of one of the most important medical issues of our time. The purpose of this book is to reveal what the experts missed and how they missed it. After you’ve read this book, you’ll be able to answer the question, Did President Trump give good medical advice?

By way of warning, much of this book is going to read like a dark comedy. I am keenly aware that this topic affects many people very deeply. At the same time, to be effective, I cannot take the events described in 12this book personally. When I face a decision by a colleague or an editor that shuts down six months of effort to inform the public about avoiding the needless induction of autism in babies and children, I can’t afford to lie awake at night stewing in anger. Too much is at stake for me to take any of this personally. Emotion blocks the ability of humans to think logically and strategically, and I am not immune to that effect. In the business of science, logic and strategic maneuvering are critical.

Throughout this book, I’ll describe numerous events involving scientists who have made profound mistakes, sometimes allowing personal connections and emotions to impede their judgment. You’ll see me present events with a matter-of-fact perspective, without railing at the potential damage that specific decisions and actions may have caused. I’ll sometimes use easy-to-understand, even silly examples and analogies to help explain scientific principles. It is not my intent to belittle the importance of the subject material, but you’ll see from my writing that this story is not deeply personal for me. It’s just science—and for me, for now, it has to be that way if I am to be effective. When this is finally all said and done, then I will have the freedom, or perhaps the obligation, to embrace the personal impact of this work on the lives of so many.
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Chapter 1 The Tylenol-Autism Whisperer
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I was trained as a scientist in a classic fashion. Through the efforts of gifted and caring teachers, I fell in love with science in middle and high school. I was always excited by my science projects in the rural school system of White Hall, Arkansas, but those projects didn’t always do well in competition. In my senior year, I designed an easy-to-assemble type of temporary greenhouse. I monitored the growth of plants and the temperature of the system during the winter months to determine how much extra growing time the greenhouse yielded. But my project was not the best. One of my classmates was particularly gifted in math and had solved a classic math puzzle in a way that had never before been accomplished. Based on my subsequent involvement with science competitions as a mentor, I now realize that my classmate’s work could have achieved national recognition. At that time, at least I knew he should have won the competition.

In the science fair judging, a classic volcano demonstration was declared the winner. The classic volcano demonstration has several variations, but in general it’s a hollow, volcano-looking sculpture made of clay or some other easily formed material, then loaded with baking soda and vinegar. When the vinegar and baking soda come in contact, they react to produce foam, which pours out the top of the volcano-looking sculpture, creating a simulated lava flow. The drama makes it a crowd-pleaser, and the simplicity of the demonstration makes it popular in elementary schools. Fortunately, my loss as a high school senior to an 14elementary school–level volcano did not deter me from science. But the event demonstrated to me at an early age that science judges are not always competent, and I believe that was a helpful lesson.

I earned a bachelor of science degree in biology and a bachelor of arts degree in chemistry at the University of Arkansas at Little Rock in 1987, conducting undergraduate research with Robert Steinmeier, who had trained at the University of Nebraska in Lincoln with Larry Parkhurst, a renowned biophysicist. Professor Steinmeier had a small lab, with no federal funding and only a couple of undergraduate students. He didn’t consider publication of scientific papers a priority and focused on training. I learned from Professor Steinmeier what sorts of wonderful things could be done with skill, great ideas, and a shoestring budget.

I went on to earn a PhD in chemistry at the University of Nebraska, working in the laboratory of Pill-Soon Song, another renowned biophysicist and editor of the Journal of Photobiology and Photochemistry, the official journal of the American Society for Photobiology. The work in Professor Song’s lab, funded by the National Institutes of Health and the US Department of Defense (now also known as the US Department of War), provided me with excellent training. By the time I graduated from the PhD program, I was a competent protein biochemist, having published several papers in plant biochemistry and biophysics. But, perhaps just as importantly, I had experience running “projects on the side” with work that wasn’t funded by a grant from any agency, but which could be done cheaply. My first side project involved a model of protein folding.9

Also in graduate school, I got a taste for the wonderful world of collaboration. I had the privilege of collaborating with Eefei Chen in David Kliger’s lab at the University of California, Santa Cruz. Using a type of ultrafast machine that can see protein shapes, we held the world’s record for the fastest observation of protein structure.10 It turned out that our protein was slow moving, and we didn’t actually need the incredible speed in our system to see the protein move, but we had the world record, nonetheless. Essentially, we had an amazingly fast camera—capable of watching a speeding bullet—trained on a turtle. At least we could prove that the turtle didn’t move fast. Eefei was the first of several collaborators that I count as friends to this day. A wonderful collaborator is as good as gold in academic science.
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After graduation with a PhD in December1992, I began working in the laboratory of John Stezowski. John’s specialty was shooting X-ray beams through crystals and looking at how the beams scatter. The pattern of scattering allowed John to determine the three-dimensional structure of whatever was in the crystal. My work in John’s lab was fun and led to a publication in the field of X-ray crystallography,11 but the main reason I wanted to work with him was because he was a great help to me on my side project involving protein folding.12 Susanne, my ever-patient wife since 1989, supported us as I worked on that project during the spring semester of 1993 without a salary. I taught biochemistry at the University of Nebraska that summer, and then we moved to Duke University for a two-year postdoctoral fellowship, where we stayed for twenty-seven years and eleven months. I should clarify that most people would probably not have considered Susanne to be “ever-patient” back in 1992, but she certainly earned that badge by the time I left Duke in 2021.

Duke University Medical Center held the promise of a postdoctoral position with Jeffrey Platt, a pediatric nephrologist turned scientist in the Department of Surgery. Jeff was, I believe, the most creative scientist I have ever known. He had incredible imagination and applied it to science in beautiful ways. But Jeff didn’t know the nuts and bolts of running a biochemistry experiment, and he needed a biochemist to execute his ideas. I was that biochemist. Jeff’s lab was wonderfully funded by the NIH and by private companies, and we applied that funding to the field of xenotransplantation, or cross-species transplantation. During that time, I was privileged to be involved in some of the first transplants using pigs with human genes.13 The idea was to genetically modify the pigs in a way that would make their organs compatible with humans for transplantation as a treatment for organ failure. The technology at that time was in its infancy, and Herculean efforts were required to produce those pigs. It was from Jeff and my close association with other wonderful scientists at Duke that I learned immunology and a great deal about the field of medicine.

It was also at Duke where my penchant for shoestring-budget projects on the side blossomed. We always had some “discretionary funding,” not earmarked for any particular project. That funding was generally provided by the department, although the university also chipped in. 16In addition, my ever-patient wife allowed me to spend considerable amounts of our personal income on my laboratory work.

I remember the moment that—as I was looking at some unexpected results from an experiment I had run for Jeff involving xenotransplantation—it occurred to me that the immune system supports the growth of intestinal bacteria.14 That moment was exciting. I immediately realized that my conclusion was (a) apparently correct based on everything I knew, and (b) made much more sense than conventional thinking in the field of immunology at the time. The prevailing view at that time in immunology was that the immune system was constantly fighting off our own intestinal bacteria. The more reasonable way of looking at the immune system involved its cooperation with intestinal bacteria—which made sense when taking a step back and looking at the big picture. I had come to my conclusion based on the biochemistry of the system, but considerations from the fields of ecology and evolutionary biology pointed to the same conclusion. That new understanding of the gut microbiota opened a flood of new ideas, and after Jeff moved to the Mayo Clinic in Rochester, Minnesota, I began to work with Randy Bollinger, a surgeon and immunologist, on those new ideas at Duke.

My initial work on the immune system cooperating with bacteria eventually led Randy and me to discover the function of the human vermiform appendix as a kind of “safe house” for beneficial bacteria in 2007.15 Work by other scientists continued in that field, eventually resulting in the discovery that the presence of an appendix is associated with protection of primates against severe diarrheal disease.16 Such protection can be explained and predicted if the appendix serves as a safe house for beneficial bacteria.

This side project describing the immune system’s relationship with gut bacteria gave me my first taste of the difficulty in overcoming entrenched scientific ideas. Despite multiple attempts, Randy and I could never get the project funded through the National Institutes of Health. I remember one anonymous reviewer who stated derisively, “The authors appear to have never heard of mucus.” The idea behind the comment was that it’s obvious to everyone that the purpose of mucus in the gut is to keep bacteria out. Indeed, that was the thinking at the time. But we knew that gut bacteria embrace mucus, so to speak, sticking to it using specialized molecules called receptors. If the mucus were trying to keep the bacteria away, why did the bacteria stick to it? Why didn’t the bacteria simply stop 17making those receptors so they could evade the mucus and go around it or through it? After that review, it took us only a few weeks to do the experiments showing that the mucus was part of our immune system’s welcome service and maintenance program for our own beneficial bacteria.17 In a nutshell, our body’s immune system helps gut bacteria form living films, called biofilms, which help keep the bacteria inside our gut.

My side projects have been exceedingly rewarding from an intellectual perspective. One of my high school interns, Ryan Lee, got to shake hands with President Barack Obama because his work on protein folding18 was recognized in the Intel Science Competition of 2011. My lab was the first to develop an artificial model of the human gut containing living human gut cells and living gut bacteria,19 and we were the first to observe living bacterial biofilms in the healthy human gut.20 My lab’s description of the function of the human appendix answered the question, What is the function of the human appendix? The question was first considered by Leonardo da Vinci more than four hundred years earlier, and was again considered by Charles Darwin, the legendary biologist.

We were the first to compare immune systems between wild and laboratory animals,21 gaining profound insights into what “being clean” in modern society can mean for immune function. We also published the first systematic surveys of the beneficial effects of intestinal worms,22 finding that certain intestinal worms can alleviate common neurological illnesses such as major depressive and anxiety disorders.23 Because of my work on wild rats and intestinal worms—and contrary to the expectations of almost all other experts—I correctly predicted24 that intestinal worms would protect people from adverse clinical outcomes resulting from COVID-19 infection.25 In another project, we discovered genetic sequences of hundreds of new bacteria never before observed, finding that tens of millions of years ago, a ratlike species established a partnership with bacteria from a cowlike species.26 Most recently, working with Kateřina Jirků and a wonderful team of scientists at the Czech Academy of Sciences, I co-discovered the fact that intestinal tapeworms are capable of a kind of hibernation-like state called aestivation.27 They can go dormant and survive in the gut for significant periods of time if their host isn’t eating—when the host is in hibernation, for example.

My faculty position at Duke was funded to some extent by administrative duties, but mostly through well-funded clinicians working in the field 18of transplantation. My own projects, unrelated for the most part to the field of transplantation, were never funded by any major federal grant and remained part-time endeavors. My personal projects were, essentially, not fundable. For example, federal funding is difficult to obtain for finding that a benign (harmless) intestinal worm alleviates depression, even if the biology makes perfect sense.28 And it’s not easy to get federal funding for developing clinical trials aimed at treating depression with a benign intestinal worm.29 Federal funding comes from being on the cutting edge of the molecular underpinnings of depression, which can potentially lead to the next blockbuster drug. I never gave up trying to get federal funding, but I never came close. None of my applications made it past the first round of review. Fortunately, my clinician-scientist colleagues seemed pleased with the scientific support I provided for their well-funded work in transplantation science, and I eagerly applied my ever-increasing scientific knowledge base to help them with their laboratories. I appreciated the privilege of working at the interface of medicine and science and was indeed excited to be a part of the team of clinicians and scientists. I felt needed and appreciated and published dozens of papers with my colleagues in the field of transplantation.

I did well enough in terms of scientific publications. I have about 150 of those in the peer-reviewed scientific literature, which falls in the mediocre range for a senior scientist from a major research university. That’s not even close to the top-performing scientists. To give you an idea of my record, we can look at the “h-index,” one way to measure productivity with publications. The h-index is a combination of how many publications someone has and how often their publications are cited. An h-index of 100, for example, means that somebody has 100 papers that have been cited at least 100 times. The h-index isn’t perfect. For example, if a scientist has only one paper, but it has been cited one billion times, then their h-index is still only one. At the time of this writing, I have an h-index on Google Scholar of 53, which is good, but definitely not great, for someone who has been publishing research for more than thirty years. By comparison, Kent Weinhold, my immediate supervisor when I was in the Department of Surgery at Duke, has an h-index on Google Scholar of 74 at the present time. That’s very good. Kim Lyerly, a renowned clinician scientist who does cancer research at Duke, has an h-index of 89 on Google Scholar. That’s impressive.

19
When I retired from Duke, I was an associate professor without tenure. While my h-index is mediocre for a senior research scientist, it is absurdly high for an associate professor without tenure. Normally professors move up the ranks from associate to full professor when their h-index is in the mid-20s. But without significant research funding, I was never going to move up the faculty ranks, and I understood that fact. I made the decisions that put me where I was, and I was happy. The graph in Figure 1.1 sums up my scientific career in a nutshell.

[image: A bar graph titled “William Parker’s Science Career” with three bars labeled Funding, Publications, and Discovery. Each bar is short. Humorous annotations question the low values and reference publication records.]

Figure 1.1: A synopsis of William Parker’s performance as a scientist. The axis on the left, called the Y-axis, is labeled from 0 to 10, but the numbers don’t correspond to anything more than










	My administrative duties were removed without notification, putting my job at risk due to loss of salary support. In academia, salary support comes from teaching, administrative work, and grant funding.

	I was assigned tasks that had no academic value. Examples include helping other faculty organize their schedules and creating a mural honoring a deceased immunologist.

	I was not allowed to use my discretionary funding for my research. My ever-patient wife, Susanne, intervened, borrowing against our house to support the work. Eventually, the Surgery Department refused even to accept donations to support my salary.

	I was blocked from using media relations, donor outreach, and logistics services. I literally could not order supplies for my laboratory.

	I was formally accused of abusing employees, without warning and without being told who was abused, how they were abused, or what I should do differently. I was told radically different things in person than I was told in writing. This administrative maneuver violated several personnel management policies described in Duke’s management training program. Ironically, adult children of other faculty worked in my laboratory, and my employees had on more than one occasion asked if their adult children could work in my laboratory. That is not the sort of thing anyone does if their boss is abusive. I consider myself a “people person,” and my faculty colleagues expressed shock when they learned of the formal accusations.
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