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			for Travis

		

	
		
			
				Let the reader, where we are equally confident, stride on with me;

				where we are equally puzzled, pause to investigate with me;

				where he finds himself in error, come to my side;

				where he finds me erring, call me to his side.

				St. Augustine

				Without contraries is no progression.

				William Blake

			

		

	
		
			
				Desert

			

			A prologue, in which I take a psychedelic drug and realize how easily the illusion of self can dissolve, even as the feeling of responsibility lingers

			It was a sweltering, tedious summer, the first summer of the pandemic, when Travis and I decided to go to the West Texas desert to drop acid. Our itinerary did, of course, include things other than taking drugs. We plan a day hiking in Big Bend. We book a Donald Judd–esque gray concrete casita with a view of the Chisos Mountains. We look forward to drinking Modelo and doing crossword puzzles and having morning sex. But lovely as all of that will be, our main purpose is to take LSD.

			A friend in Berlin mails me a few tabs taped under a handmade construction-paper collage on the front of a fake birthday card, posted with a bogus return address. The post office has been running slow all summer, the latest outrage from the first Trump administration, and I am relieved when the card arrives in time for our departure.

			Travis and I have been trapped in the house with my children for months. They were still my children then, the fruits of my first marriage, but they are slowly becoming our children, as Travis works to be more to them than just their mother’s boyfriend. He holds them, emotionally and physically, as they rage against their quarantine walls. Watching him earn their trust, I realize how close you can get to a wild animal simply by being very still.

			But stillness is taxing. Our lives have become a hot and dreary cycle of Sisyphean sameness. We want to escape, not just our routines but ourselves. We want life to be different, and life cannot be different. Trump is still president; the virus still spreads. The children and the dog still insist on being fed every day. So Travis and I decide to make our brains different, a hard serotonergic reboot, courtesy of international airmail. My ex-husband agrees to take the children for a long weekend, so that I can get away. “You’re going to do what?!,” he exclaims down the phone, and we are both glad, once again, that we are no longer each other’s keeper.

			

			• • •

			Before this trip to West Texas, I had used LSD only once before, just a few weeks after Travis and I met. In the fall of 2019, I was hurting from a brief, intense, spoiled love affair with a swaggering artist. I was eager to fall in love, wary of falling in love, sometimes within the same five minutes. Michael Pollan’s book on LSD convinced me that what I really needed to sort myself out was an “experience of the numinous.” A friend, the same one who would later mail me the fake birthday card, rented a house in Colorado, set on nine acres full of yellow aspen trees, and we arranged for two more friends to come have a psychedelic experience with us. The ancient Greeks sought to understand the numen through watching the motions of birds; we were going to take a lab-synthesized molecule and watch the leaves quiver. The night before I left for Colorado, Travis insisted we should wait to have sex for the first time until after I came back from my trip. “You’ll come back with your third eye, and then we’ll fuck,” he said. “You’ll be glad we waited.”

			After my first trip, I texted him three things. First, a message that I had had “the most perfect, spectacular day.” Second, a picture of me in a field of tall golden grass, my face filled with surprise and delight. And, third, a passage from an essay by psychologist and writer Lauren Slater:

			
				We have come to think, lately, of machines and animals, of machines and nature, as occupying opposite sides of the spectrum—there is IBM and then there’s the lake—but really they are so similar. A computer goes on when you push its button. A gazelle goes on when it sees a lynx. Only humans are supposedly different, above the pure cause and effect of the hard-wired primitive world. Free will and all.

				But no, maybe not. For I had swallowed a pill designed through technology, and in doing so, I was discovering myself embedded in an animal world. I was a purely chemical being, mood and personality seeping through serotonin. We are all taught to believe it’s true. But how strange to feel that supposed truth bubbling right in your own tweaked brain pan. Who was I, all skin and worm; all herd?

			

			Slater has OCD, and her essay is about Prozac, another drug that changes serotonin. Prozac binds to serotonin receptors on “pre-synaptic” neurons—brain cells that are sending out serotonin as a chemical messenger—blocking them from reabsorbing serotonin too quickly. Instead of binding to pre-synaptic receptors, LSD binds to post-synaptic ones. Both drugs affect us because they are very similar to a molecule we already produce in our brain. And by changing the brain’s chemical messaging, both drugs can cause lasting changes in mood, personality, and sense of self, effects that many scientists think are due to the serotonin system’s effects on neural plasticity. The brain on Prozac or LSD is forging new trails of association and thought, instead of being confined to the same ruts of rumination and habit.

			I had assigned Slater’s essay to my undergraduates before. Like her, I’m a psychologist, and I’ve taught thousands of psychology majors about serotonin, synapses, and the neurobiology of mental illnesses like OCD. But after my first acid trip, I finally believed: I am a chemical being. I am embedded in an animal world. Experiencing is a different form of understanding.

			Coming home to Austin from Colorado, that feeling of being all skin and worm, all herd, lingered through airport security and the crowded plane, through the school carpool line and the children’s bedtime routine. I felt like I had sloughed off a callused psychological skin, and now light and touch and sound were achingly vivid.

			When Travis arrived that night, announcing himself with a text saying “here” rather than knock and potentially wake up the children, I was indeed glad we waited. The best creative acts feel transcendent. Awareness of space and time recedes and with them your sense of boundedness. Whose limbs are these? Whose tongue is whose? Self-consciousness abates, as does distraction, and you find yourself instinctively doing, without much thinking. The gazelle turns on. I had taken a drug designed through technology and learned how flimsily constructed my ordinary self-consciousness was. So it was easier, now, to let go of my illusions of separateness, my grasps at control. I could observe, without embarrassment, how I was participating in a primal chain of cause and effect. Pull, push. Tug, gasp. Enter, release.

			Do you see, then, why we thought that a psychedelic drug would be a good way to counter the helplessness of our pandemic summer?

			

			• • •

			The day before we take LSD together, Travis and I travel to a five-acre patch of desert, forsaken by gods and humans alike, outside Terlingua. Population: 58. He owns this bit of land, but he has never seen it before. Or rather, he co-owns it, with three other architects. They purchased it before beginning graduate school at the University of Texas, because if you own land in Texas then you qualify for in-state tuition. Many years later, Travis still suffers under a staggering burden of student debt, but his debts are smaller than they might have been if he hadn’t bought a tiny piece of hell.

			We ease my soccer-mom SUV over dusty tracks made by mining equipment until we can’t go any farther. We get out and walk. We scan the ground for fossils. This arid land used to be at the bottom of an ancient inland sea.

			I am fine, and then suddenly I am not. I become disoriented and faint. My vision blurs; I can’t think straight. I return to the car, blast the air conditioner, sip from a bottle of water, try not to think about how desperate we would be if the car died and we had to hike our way out of there. I try not to think about how deserts can kill people.

			Marcia Powell died in the desert. She was forty-eight years old when she was placed in an outdoor, uncovered holding cell in a prison in Arizona. The temperature that day reached 107 degrees. Prisoners were supposed to be held in such holding cells for “only” two hours. She was found unresponsive in her cell, after being there for nearly four hours, with burn blisters on her arms, legs, chest, and face. She died in the local hospital that night. Cause of death: “Complications of Hyperthermia due to Environmental Heat Exposure.” Three guards, who had been stationed twenty yards away from Powell’s cage, were suspended while her death was investigated. But ultimately her death was declared an “accident.” No one in the Arizona Department of Corrections was held legally accountable.

			Powell was serving a twenty-seven-month prison sentence for offering a blowjob to a police officer. Powell was doing sex work to get money for drugs. She didn’t get her drugs conveniently mailed to her house from overseas, and she wasn’t using them to dissipate her bourgeois ennui. She had, according to court reports, a serious polysubstance addiction that was complicated by untreated disorganized schizophrenia and mild intellectual disability. Like the damned souls in the Seventh Circle of Hell, Powell was burned in “an expanse of deep and arid sand.”

			Philosophers use the word desert to refer not to an arid landscape but to the condition of deserving something by virtue of one’s behavior or conduct. What you deserve are your “just deserts.” A child deserves chocolate cake because he has cleaned up his room. A mentally ill woman deserves to be caged in the desert, because she offered to put a man’s cock in her mouth for money and drugs. Or so says the state of Arizona.

			

			• • •

			Our car did not get stuck. I recovered from my mild heat exhaustion. We returned to the hotel, happy and hungry, but with a heightened vigilance to the desert’s dangers. The next day, Travis and I prepared snacks and water and then dissolved the acid tabs under our tongues. We gently took off each other’s clothes and climbed into bed.

			My second trip begins as a tunnel of heightened internal sensations: an awareness of my throat as I swallow, the texture of the sheets against my skin, the tiny ripple of contractions in my legs as I move. Then I am mesmerized by Travis’s face, which reminds me of a Dürer self-portrait even when I’m stone-cold sober and which looks even more handsome and grave and beatific while I am tripping. He kneels at the end of the bed, framed by the casita windows, austere cut-outs in the gray concrete, the ocotillos burning fluorescent green behind him. “I will never recover from the way you look right now,” I tell him—and I haven’t, still.

			He is, in ordinary life, emotionally reserved. Over time, I’ve learned that his reserve is not callousness or unaffectedness, but rather the conditioned ability to mask what are, in fact, deep wells of feeling. While on acid, however, that stoic mask dissolves. He is laughing with delight, until he isn’t. I emerge from an internal reverie to find him in the shower, crumpled on the floor, convinced something terrible has happened.

			For the next few hours, as my own mental state returns to normal, he continues to slip in and out of intense paranoia. In defiance of social distancing rules, a rich girl and her friends are renting out the rest of the hotel, celebrating her twenty-fifth birthday party with oysters they have flown in from Massachusetts. The sounds of their gaiety periodically lull him into a feeling of safety, and then he is tugged under another wave of hallucination and derealization.

			Later, much later, I was finally able to piece together what his mind created while tripping: He had caused a car wreck, and I was dead, and he was to blame. His crumpled posture, the strange angle of his arm: He was bleeding out on the pavement. There was blood on his hands. He had caused the car wreck, and I was dead, and he was to blame. He kept uncurling his body and standing up, trying to get back to the point where he could avoid the coming tragedy, trying to rewind time, like Superman flying the wrong way around the globe, but to no avail. The scene would replay itself in the exact same way every time, an inexorable loop. In his mind, he could observe himself participating in a chain of causes and effects, and the effects were awful. But his horror and guilt about how things turned out did not give him the power to change course. He had caused the car wreck, and I was dead, and he was to blame.

			We had hoped to escape ourselves. But for him, the drugs instead summoned a daytime nightmare, both anguished and accusing. He did escape the ordinary feeling of an agentic, bounded self, an ego that feels separated from the pure cause and effect of the primitive world. But even as his sense of self-as-causal-agent disappeared, he was overwhelmed by feelings of responsibility for the consequences. He was absolutely convinced of his blameworthiness; he was convicted by it. And he was helpless in the face of that conviction; there was nothing he could do. There was nothing he could have done. He could not have done otherwise. Nonetheless, he had blood on his hands.

			

			• • •

			It was only a dream. Or, rather, it was only a hallucination, a type of waking dream, and it wasn’t even mine. But the experience of watching my lover experience visible torment, terror, and guilt lingered in my mind, long after the LSD molecules finally came unbound from Travis’s serotonin receptors, long after he had finished processing his thoughts and feelings with me and other trusted confidants. Like a biblical parable or Zen koan or Freudian slip, the trip seemed to both invite and evade exposition. It wasn’t my trip, but it became my dream interpretation project anyway.

			The psychoanalytic view of dreams and nightmares is that they are symbolically rich narratives that reveal our unconscious wishes, desires, fantasies, or fears. They tell us about what is already in our minds. They are, as Freud put it, in “that class of the terrifying which leads back to something long known to us, once very familiar.” The worst nightmares whisper dark truths that you’ve been unable to speak out loud, that you’ve barely been able to admit to yourself, but that you immediately recognize, old acquaintances of your heart: You hate her. You want to fuck him. You failed. People are laughing at you. People can see what you’ve tried to hide. Your child is going to die one day. You are going to die one day. You did it. You are to blame. Nightmares uncover beliefs we have locked away in our secret rooms, repressed but never fully forgotten.

			What was the ghastly belief at the core of Travis’s waking nightmare? “There’s nothing you can do about it, and you will be responsible.” This idea runs counter to the story we like to tell ourselves about blame and responsibility. We like to believe that we will be blamed for our choices, that we won’t be found guilty unless we have had the opportunity to make different choices, that we can avoid damnation by making better choices. We won’t wriggle on the hook unless we have had a chance not to take the bait.

			The philosopher Friedrich Nietzsche suggested that this neat story about blame and punishment is new: “That thought—‘the miscreant deserves punishment because he might have acted otherwise,’ in spite of the fact that it now seems so trite, obvious, natural and inevitable…is in point of fact an exceedingly recent, even refined form of human judgement and inference.” In the cracks in our consciousness, in our nightmares and serotonin-soaked hallucinations, we catch glimpses of an older story, one we fear might still be true. Once upon a time, before we invented villains, there were simply enemies, and we could, unwittingly, become the enemy.

			We encounter this older story in the Hebrew Bible. “Suppose you sin by violating one of the Lord’s commands. Even if you are unaware of what you have done, you are guilty and will be punished for your sin.” We encounter it in Greek tragedy. Oedipus did not know what he was doing when he killed his father and wed his mother, but he gouged his own eyes out all the same, proclaiming, “This punishment that I have laid upon myself is just.”

			As I came to realize in the aftermath of our trip, and as I will describe in the pages to come, ancient texts and altered states are not the only places we are reminded of the complicated relationship between control and blame. We also hear whispers of this older story in modern science. My beloved’s hallucination haunted me, because it raised questions already burbling at the edges of my consciousness, already raised by my work as a scientist. Questions about agency, responsibility, transgression, punishment, and having a meatcomputer for a mind.

			When we returned to Austin, I began writing in my journal, trying to sort out my thoughts. I began reading philosophy, theology, and fiction that considered the same dark themes as an LSD-soaked brain. The more I read, the more questions I had; the more questions I had, the more I wrote.

			The result is this book.

		

	
		
			
				Sin

			

			In which I consider the ancient question of whether our biological inheritance diminishes our human blameworthiness and struggle to find certainty

			In the fall of 2021, I received a letter in my university mailbox from a man imprisoned in the J. Dale Wainwright Unit, formerly known as the Eastham Unit, one of the oldest prisons in Texas. The prison is isolated, rural, enormous—a “God-forsaken hole.” Clyde Barrow, of Bonnie and Clyde, was its most famous detainee. The land occupied by the prison complex was originally cleared by enslaved men and women. After the Civil War, the family after whom the prison was initially named, the Easthams, ran their farm by leasing convict labor from the state of Texas. Even today, the Wainwright Unit remains a large-scale agricultural operation, with cattle, hogs, laying hens, and hundreds of acres of crops, all powered by unfree labor. The man wrote in his letter that he had been in Wainwright since he was sixteen years old.

			Several cartoons and illustrations were taped to the letter, and I couldn’t help but laugh at the dark wit that selected them. In one, a bearded caveman lies on a couch, talking to the psychoanalyst behind him: “Now that I have a prefrontal cortex I worry about everything.” In another, a white tiger on the psychoanalyst’s couch says, “They train me to perform, then when I try to show off what I really do best, everybody goes ballistic.” The third was an abstract graphic, a cubist-esque collage of facial features overlaid with dots and dashes and bar codes that suggested something about humanity being atomized, automatized, analyzed. It was from an article in Texas Monthly magazine about me.

			The article described the research we conduct in the Developmental Behavior Genetics lab that I run as a professor of clinical psychology at the University of Texas. “Developmental”: We primarily study children and adolescents, who are still growing and changing. “Genetics”: We study people’s DNA sequences (their genomes), as well as chemical tags attached to their DNA that affect how their genomes work (their epigenomes). “Behavior”: As psychologists, we are interested in how people’s genes combine with their environments to affect their thoughts, feelings, and actions in the world. The article quoted critics who consider the study of behavioral genetics to be “dangerous nonsense,” but my correspondent’s interest in my area of research was undeterred. He wrote that he agreed with the premise of our work. He thought that genetics had insights about human behavior that many people chose to ignore. He had ten questions he hoped I could answer. One made me catch my breath:

			
				Why would a young boy of 16 attack a total stranger, a female, at knife point in broad daylight at a busy intersection and make the female drive against her will to sexually assault her? What would drive a boy to do such a thing?

			

			I looked him up online. My correspondent had been sentenced to thirty-five years in prison for aggravated kidnapping, aggravated robbery, and aggravated sexual assault.

			His crime is unimaginable to me. As in, I literally cannot imagine committing such an atrocious, violent act. When I force myself to think about it, I can instead only feel hints of what his victim must have felt. I can readily sympathize with what it feels like to be hurt by male physical violence; I cannot readily imagine what it feels like to hurt someone like that.

			His question, however, feels achingly familiar: Why? What would drive me to do such a thing? Who has not asked this very question about some action we have come to rue? The question “Why?” is not always a mere request for information. “Why?” can be a search for absolution, or at least for compassion. In a previous age, he might have posed his question to a priest in the confessional or saved it for his prayers to an unseen god. Only recently have scientists been expected to answer questions about why people do horrible things to each other.

			

			• • •

			That same fall, a few weeks before I received the letter, my colleagues and I published a paper in a scientific journal, Nature Neuroscience, that described results from a project we had been working on for nearly four years. Publishing any scientific paper is an ordeal that involves repeated caustic rejection, and this paper was no exception.

			I had received news of one such early rejection the day before Travis and I left for West Texas. One of my co-authors sent a dejected email: “I’m seriously at a loss.” She had just gotten the anonymous critiques back from three people the journal had asked to be reviewers. They didn’t like it. One reviewer complained: “The main text goes through a seemingly endless list of prediction analyses…substance use/disorder, psychiatric illness, suicide, criminal convictions, diabetes, liver cirrhosis, condomless sex, and so on.”

			What we were using to predict this “endless” list of behaviors and addictions and medical diseases and personal tragedies and criminal records was people’s DNA. We first pooled together data on the DNA of 1.5 million people, and then we analyzed it for patterns: Which DNA sequences were more common in people who smoked pot or smoked cigarettes or abused alcohol or had a lot of sex or described themselves as more impulsive and risk-taking? We then took the patterns we had discovered, applied them to DNA collected from new samples of people, and tested whether their total genetic “score” could predict their life outcomes. And we found that it could: Less than 20 percent of people with a low genetic score were ever arrested for a crime, for example, compared to nearly 40 percent of people with a high genetic score. (All the people in the study had genetics most similar to people whose recent ancestors lived in Northern Europe, and all identified, socially, as white.)

			Travis calls this my Minority Report paper, after the Philip K. Dick novella and the Steven Spielberg movie of the same name, in which three “precogs” see into the future and predict crimes before they happen. I admit he’s right that the project does seem like something from a science fiction dystopia: Here, spit into this tube, and a machine will read part of your DNA sequence from the cells in your saliva, and based on that DNA we will make a prediction about the odds of you being arrested for a crime, becoming addicted to alcohol, or using opiate drugs.

			The precogs could peer into the future, but sometimes they disagreed about what was to come. Similarly, DNA cannot definitely say that you will commit a crime. We can say whether, based on your DNA, you are in a high-risk group, whose probability of being arrested for a crime is twice as high as that of people in the low-risk group—but that probability is still far from 100 percent. There’s a yawning gap between being able to say that genetics makes a difference for violent crime rates and being able to say that this person will commit a crime because of their genes. You could find that gap frustrating or relieving.

			Our reviewer didn’t object to our paper on the grounds that it had Minority Report–esque dystopian elements. They were just frustrated by its “nonspecificity.” They couldn’t see the scarlet thread that connected the many behaviors that we analyzed in a single paper: crime and addiction and sex and suicide. What was the theory, they wanted to know, that connected these analyses?

			The reviewer couldn’t see: We were studying the genetics of sin. Or, rather, we were studying the genetics of behavior that Christianity calls sinful. Rather than presenting an “endless” list of genetic prediction analyses, we could have simply enumerated the circles of Hell.

			Not that the terms we use in a scientific paper would necessarily be recognizable to Dante. The language of modern scientific psychology studiously avoids any whiff of moralizing. We didn’t talk about “the vice of lechery”; we just presented statistics on how one’s DNA is related to the “number of self-reported sexual partners.” We didn’t name “those who by violence do injury to others”; we added up how many symptoms of conduct disorder a person has, according to the American Psychiatric Association’s Diagnostic and Statistical Manual.

			But every single analysis in our paper could be mapped to The Inferno. In the Second Circle, the sexually licentious and wanton are blown around endlessly by whirling vortex winds. In the Third Circle, the gluttonous, who ate too much and drank too much and who placed their addictions above all else, slosh around in a putrid stew, clawed by the three-headed dog Cerberus. In the first part of the Seventh Circle, a scalding river of blood torments those who were violent against others; the suicidal are in the second part of the Seventh Circle, transformed into gnarled trees whose limbs are broken off by tormenting Harpies.

			And in the Eighth Circle, the fortune tellers, prophets, and diviners, such as myself, who try to predict the future from earthly signs and wonders—and what is genomics but an earthly wonder?—must walk through eternity with their heads fixed on backward: “Because he aspired to see too far ahead / He looks behind and treads a backward path.”

			My colleagues and I decided not to try and convince the skeptical reviewer; instead, we sent the paper to another journal. The editor of that journal made suggestions about the title. Like our skeptical reviewer, she thought the title needed to be clearer about why all the behaviors we studied go together: “I think it would be good to include something about how you’ve identified a shared genetic factor among various traits.” Sin is not a word you can use in Nature Neuroscience. We said we were studying the genetics of “traits related to self-regulation and addiction.”

			

			• • •

			All this talk of sin—my Christianity is showing, the American, Southern, Protestant, Evangelical, “praise God and pass the ammunition” brand of Christianity into which I was born and raised. Or, rather, my ex-Christianity. I don’t go to church anymore, don’t pray anymore, don’t identify as Christian anymore, don’t believe in God anymore. At least, I don’t think I believe in God anymore. I’m a scientist. But being raised Evangelical is like getting chicken pox as a child: You might recover, but you are never free. The virus will live in your nerves until you die.

			Because I was raised Christian, I immediately recognized a horrific theme in Travis’s nightmarish trip. Because I was raised Christian, I know why studying the genetics of punished behaviors often unsettles people, like a half-forgotten nightmare with emotional tendrils reaching into the light of day. “I inherited a predisposition toward transgression” is a dark fable that’s been told before. It is the doctrine of original sin.

			Sin in Christianity is one word for two ideas, and the relationship between the two concepts of sin has been debated for most of church history. First, there are sins. Lowercase “sins” are acts that contravene specific laws or standards. Forgive me, Father, for I have sinned. This type of sin is an action verb. This conception of sin is not specific to Christianity. People will disagree about which actions should be considered “right” versus “wrong.” People will disagree about whether some actions are inherently wrong or, rather, are wrong because of the consequences they bring about. But regardless of their religious background, or lack thereof, most people believe that there are some things that people ought not to do, even if you are not accustomed to using the word sin to label the ought-nots.

			Second, there is “original sin,” or “hereditary sin,” what the eighteenth-century U.S. American revivalist Jonathan Edwards called “the innate sinful depravity of the heart.” I like contemporary British author Francis Spufford’s definition better: Uppercase Sin is “the human propensity to fuck things up…. It’s our active inclination to break stuff, ‘stuff’ here including moods, promises, relationships we care about, and our own well-being and other people’s.” The Christian doctrine of original sin is that this propensity to fuck things up is part of our intrinsic nature, what flesh is heir to, passed down from our ancestors Adam and Eve. They committed a sinful act by eating from the tree of the knowledge of good and evil. That act polluted their entire nature, and they bequeathed their fallen nature, their propensity to Sin, to all their descendants. Lowercase sin is an action; uppercase Sin is a condition.

			One of the great theological debates in Christian history was between Pelagius, a monk who was eventually condemned as a heretic, and Augustine, a bishop who was eventually canonized as a saint. Pelagius argued that there was no such thing as hereditary sin. Sin was not a tragic inevitability, but something that was freely chosen. His view was summarized by the philosopher Paul Tillich in this way: “The contradiction of the moral demand must be an event of freedom and not a natural event.” That is, you are legitimately punishable on account of what you have done, not what you are or what you have inherited. Conversely, if something is part of nature, then it cannot also be sin. In the words of Pelagius’s supporter Julian, “What is natural cannot be called evil…. If you say it is a matter of will, it does not belong to nature; if it is a matter of nature, it has nothing to do with guilt.” Pelagius and his followers endorsed an optimistic, if demanding, view of life: You have the freedom to choose. You will not be punished without the opportunity to make better choices.

			Augustine, disagreeing with Pelagius and Julian, insisted on the primacy of inherited Sin, which, in his view, justified punishment in spite of its inescapability. In fact, Augustine insisted, belief in inherited Sin was necessary to maintain belief in God. The world, after all, is broken and full of pain. Even infants suffer. A good god would not allow the innocent to suffer, ergo, Augustine reasoned, even infants must not be innocent. And if infants aren’t innocent, then guilt must begin in the womb. It must be something physically inherited. “The transmission of hereditary sinfulness is bound up with the reproductive process…. Infants arrive polluted by sin; since they have committed no actual sin, remission must be for the guilt attaching to a fault in their nature.”

			In Augustine’s view, which became church orthodoxy, the only way out of deserving God’s punishment is salvation. “Save” is how the English translators of the Christian New Testament translated the Greek word sozo, which can also mean to be healed from injury or sickness. Christian salvation is bodily. Jesus insisted that men must be reborn. But even salvation, to Augustine, was not something under your control; rather, it was dependent on God’s freely given grace. Augustine’s doctrine of original sin can be as terrifying as a bad acid trip: There is nothing you can do, or could have done, about being born with a sinful nature, but you are still blameworthy. Guilt is attached to a fault in your nature. You are to blame for yourself.

			These Christian ideas about sin and salvation might seem irrelevant to you, my modern, enlightened reader, like taboos about curse words in a language you don’t speak, spoken in a country you don’t plan to visit. Or, if you were raised religious and fled the church as an adult, as I did, any talk of “sin” might feel like a traumatic reminder of the years you associate with being bullied and shamed. I understand: The Christian church would certainly consider me a sinner. I’m an apostate, after all, not to mention a divorcée and occasional drug user. But mercifully, I don’t care quite so much anymore.

			And yet.

			Even if these Christian theological debates are couched in terms of God and Jesus, heaven and hell, faith and works, sin and salvation—that is to say, in religious terms that might seem inconsequential or off-putting to secular ears—I cannot help but find the questions at the heart of these debates compelling. What justifies blame and punishment? How free are we to avoid punishment? Are we to blame because we are free, or in spite of the fact that we are not? Is there a tragic element to human life, in which we are born with a predisposition toward those very acts that are punished? Is that tragic element unequally distributed at birth?

			These questions are personal. Who among us has not felt, in some area of their life, like they were doing battle with their tendency to fuck things up? The apostle Paul: “I do not do the good I want to do, but the evil I do not want to do—THIS I keep on doing?” Who has not felt guilty and ashamed about things they also feel powerless to change? Who has not felt the undertow of their familial legacy—of trauma, violence, addiction, petty cruelty, narcissism, neglect, carelessness—and wondered if their predisposition to fuck things up was, in some part, not just modeled but inherited?

			These questions are also political. What justifies blame and punishment? The Christian answer to that question is the doctrine of original sin, which says that fault is attached not just to our deeds but to our natures. The doctrine of original sin has shaped our family systems, our economic systems, our carceral systems. Remember Marcia Powell, cooked alive in the desert for the crime of drug use and sex work. That kind of torture needs a theology, what Nietzsche called a “metaphysics of the hangman.”

			And, finally, these questions are (re)surfaced by science. Science, like nightmares and acid trips, like horror movies and Greek poetry, takes us to uncanny places where the boundaries we urgently construct to make the world feel safe seem to blur and dissolve. Research like mine links inherited DNA differences between people with their tendency to behave in ways that invite punishment. Such science disturbs, provokes, unsettles. It needles us into remembering that we are not just minds; we are also bodies. We are moral agents embedded in an animal biology. We are not just the product of nurture but have natures, too.

			

			• • •

			My incarcerated correspondent is not the only one who has looked to behavioral genetics for potential absolution. Biology, and particularly genetics, is often used as an antidote for blame. Here is the old Pelagian wine in new genomic bottles: The contradiction of the moral demand must be an event of freedom and not a natural event. If something is a “natural event,” then perhaps it is not a contradiction of the moral demand?

			Americans, despite their puritanical roots, have a strong Pelagian streak. Often, the more “biological” they perceive a behavior to be, the less likely they are to perceive it as a moral failing. Take weight and appetite. People who believe that their weight is a product of their biology are less likely to blame themselves for having a larger body size, and scientific research on the biological causes of weight gain is frequently portrayed as antithetical to the idea that weight is a matter of moral responsibility. One article in The New York Times proclaimed that research on “still murky gene-environment interactions” disproved the idea that obesity is due to “laziness, gluttony, and sloth.” Similarly, a New Yorker story about the weight loss drug Ozempic questioned whether the efficacy of the drug will “help us see that metabolism and appetite are biological facts, not moral choices.” The framing of these pieces presumes a Pelagian either/or: Eating food can be understood either biologically, as a molecular process that can be altered by injecting yourself with a peptide that tricks your brain into thinking you have a full stomach, or morally, as a choice that can be blamed. By this logic, the “real” moral choices are the ones that can’t be understood biologically, that are beyond the reach of molecular tinkering.

			Or consider the television ads for antidepressant drugs. A little cartoon neuron releasing neurotransmitters talks to another little cartoon neuron, under the label “Chemical Imbalance.” Viewers are urged to “Talk to your doctor about Zoloft!” People who suffer from mental illnesses like depression and who believe “biogenetic” explanations of their origins blame themselves less for experiencing mental health problems.

			Autism is another example. In the middle of the twentieth century, autism was widely blamed on parents, particularly “refrigerator mothers,” who were alleged to have damaged their children by being aloof, unaffectionate, and rejecting. (The refrigerator mother theory of autism was an outgrowth of psychoanalytic theories about women’s sexual “frigidity,” the symptoms of which were said to include wanting clitoral stimulation in bed and being insufficiently satisfied by one’s maternal obligations.) In a 1960 interview, Leo Kanner, one of the early proponents of the refrigerator mother theory of autism, described the mothers of children with autism as “just happening to defrost enough to produce a child.” The refrigerator mother theory of autism began to be discredited in the 1970s, coinciding with the publication of the first twin studies. One historical survey of research on autism described the turning of the tide: “Strong evidence against the unfounded view that autism results from neglectful parenting came in 1977 from…the first systematic, detailed study of twin pairs containing at least one child with autism.”

			More recently, my colleague Danielle Dick, also a behavior geneticist, wrote a parenting book encouraging parents to avoid blaming themselves and to avoid blaming their children by pointing at the role genetics plays in child development. “Just because your child is throwing huge fits doesn’t mean you are doing anything wrong,” she writes. “It just means your child inherited a temperament toward big feelings, feelings they are still learning to manage.”

			Body weight, depression, autism, tantrums—in these examples, the idea that behavior is genetically influenced is used to argue that someone is not guilty of being a wrongdoer. Other times, genetics is used to argue that someone is not the victim of wrongdoing. Eugenic thinkers in the United States and United Kingdom, for instance, have argued—wrongly—that people living in poverty are not being deliberately harmed by an unjust power structure but rather that poverty is an inevitable consequence of inferior genes.

			Just as an emphasis on genetics can shift people’s perceptions of whether a behavior is a moral issue, those invested in punishing a behavior as immoral often downplay the importance of biology. Consider sexual orientation: A 1992 article in Christianity Today by Joe Dallas, who to this day remains an outspoken opponent of gay rights, responded to one of the first twin studies of same-sex sexual behavior by criticizing the methods of twin studies and challenging the idea that genetics were informative regarding sexual morality: “When [scientific] inquiry is used to challenge traditional biblical teaching, then a clear balanced response from the church is called for…. Genetic origins do not justify sinful behavior.”

			Dallas was correct in one respect: Scientific inquiry into the biology of sexual orientation did undermine homophobia. An analysis of Americans’ shifting attitudes about gay rights concluded that early-1990s media coverage of research on genetic influences on sexual orientation changed public opinion “in substantial ways.” From the mid-1980s through the 1990s, highly educated liberals, in particular, showed rapid uptake of the belief that sexual orientation was predominantly due to biological causes, rather than to the learning environment or to personal choice. Conservatives, on the other hand, showed no such shift in their beliefs. In turn, people who believed that sexual orientation had biological causes showed greater increases in their positive feelings toward gays and lesbians and more support for gay rights over the course of the 1990s.

			Drug use is another example. One highly publicized legal case in the United States involved a woman named Julie Eldred, who became addicted to opiate drugs as a teenager, stole jewelry to pay for fentanyl as an adult, and relapsed while on probation. Whether the court should be able to punish someone in active addiction for relapsing was the central question of the case. Eldred’s possible genetic vulnerability to drug addiction was part of the background story emphasized by her defense lawyers: She had been adopted after being born to a mother addicted to cocaine.

			One amici curiae brief submitted to the Massachusetts Supreme Judicial Court about Eldred’s case sought to trivialize the contributions of behavioral genetics to our understanding of choice and blame. Comparing addiction to fatness, which they described as another “undesirable” and “self-destructive” outcome that is freely chosen, the authors wrote that “there is no necessary connection between heritability and involuntariness.” Drug use should be punished as a voluntary choice, they argued. The court agreed.

			All these examples reflect Pelagian reasoning: Biology is the antidote to blame; blame depends on minimizing biology. But how far can this reasoning be pushed?

			

			• • •

			In 2006, Bradley Waldroup got into an argument with his estranged wife, Penny, and told their four kids to “come tell your mama goodbye”—because he was planning to kill her. He ended up shooting his wife’s best friend eight times and then slicing her head open. He then used a machete to slash Penny over and over. Remarkably, she survived. The assistant district attorney was appalled by the crime scene photos of Waldroup’s trailer home in east Tennessee: “There are murders and then there [is]…hacking to death, trails of blood. I have not seen one like this. And I have done a lot.”

			At trial, a psychiatrist for the defense testified that Waldroup had a particular genetic variant on his X chromosome, as well as a history of child abuse, and that his genes and environmental risk combined to create a “dangerous cocktail” that predisposed him to violence. “A person doesn’t choose to have this particular gene or this particular genetic makeup,” he said. “A person doesn’t choose to be abused as a child. So I think that should be taken into consideration when we’re talking about criminal responsibility.”

			This argument was based on a study, “Role of Genotype in the Cycle of Violence in Maltreated Children,” which was published in Science in 2002. The psychologist Avshalom Caspi and his colleagues genetically tested around 450 white men from New Zealand. Zooming in on the men in the study who had been abused or neglected as children (around thirty-five men), researchers found statistical evidence for a gene-environment interaction: The men who were maltreated as children and who had a particular version of a gene on the X chromosome were the most likely to develop violent behavior.

			The study made headlines around the world. But over the next two decades, the scientific method that Caspi and colleagues used in their study became highly contested, both in the pages of academic journals and in the courtroom. The major problem, which was clear only in retrospect, was simple: The study did not include enough people for the statistics to be trustworthy. Today, genetic studies commonly enroll a few million people, not just a few hundred. If the specific gene that Waldroup had influences risk for violence at all, its effect in isolation is likely to be extremely small, perhaps increasing someone’s likelihood of behaving violently by less than a percentage point.

			(Individual genes, it should be noted, typically also have very small effects on autism, depression, appetite, tantrums, addiction, and sexual behavior—that is, on all behaviors for which the knowledge of genetic influence has been accepted as absolving. It is only when aggregating the effect of many genes that larger differences in risk emerge. The complex genetic architecture of human behavior is not specific to violent behavior.)

			The jury in the Waldroup case could not know how much scientific controversy would unfold about the Caspi et al. study. They only heard that men who inherited a certain gene, particularly if they had also been abused as children, were more likely to be impulsively violent. Waldroup was found guilty and was convicted of voluntary manslaughter and second-degree attempted murder. He was sentenced to thirty-two years in prison. Prosecutors were “flabbergasted” that he was not convicted of first-degree murder, which could be punished with the death sentence. The genetic evidence appeared to be critical to the jury’s thinking. As one juror described it, “Some people without this [gene] would react totally different than he would…. A bad gene is a bad gene.”

			The Waldroup case seemed to herald a new era of behavioral genetic evidence in criminal trials. Instead, the case turned out to be the exception, not the rule. Since 2007, information about a defendant’s genetics has been entered into evidence in several dozen criminal cases, most commonly as a potential mitigation factor in sentencing for capital crimes, and this evidence has rarely worked out in the defendant’s favor. In 2021, the New Mexico Supreme Court concluded that the type of genetic evidence introduced in the Waldroup case—“evidence of mere genetic susceptibility” on the basis of a single common gene—“is not relevant on the issue of deliberate intent.” Despite these failures, defense attorneys are unlikely to lose interest in genetics completely: “In high-stakes criminal trials, defense attorneys will likely pursue any approach that could mitigate culpability, and thus they are likely to continue to introduce complex genetic evidence that could have such an effect. This is especially likely to be true in capital sentencing.”

			For autism, addiction, appetite, depression, and sex, science connecting genes to human behavior has tended to soften people’s blame and condemnation. But violence is a different beast. Introducing genetics when someone has committed a violent crime is not

			

			• • •
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