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Episode 203 Cancer Part 2: Why does it happen?
Each of our cells can become cancerous. It’s an uncomfortable, yet unavoidable truth. Nor is it a truth restricted to our species – cancer is a consequence of complex life. The features that make a cell cancerous are those that, under other circumstances, are beneficial, essential even, for an individual’s growth and survival. How is that possible? In the second installment in our series, we’re putting cancer under the microscope to consider the qualities that underlie a cancer cell’s success in our body. By placing cancer in an evolutionary framework, we can not only understand why cancer is so darn prevalent, but we can also leverage that knowledge to devise new approaches to treatment – working with evolution rather than against it. If you’ve ever wondered why we haven’t come up with a cure for all cancer or why some animals get cancer more than others, this is the episode for you.
History
- Aktipis, Athena. The cheating cell: How evolution helps us understand and treat cancer. (2020): 1-256.
- Arney, Kat. Rebel Cell: Cancer, Evolution, and the New Science of Life’s Oldest Betrayal. BenBella Books, 2020.
- Greaves, Melvyn F. Cancer: the evolutionary legacy. Oxford University Press, 2001.
- Ujvari, Beata, Benjamin Roche, and Frédéric Thomas, eds. Ecology and evolution of cancer. Academic Press, 2017.
- American Cancer Society. Cancer Facts and Figures 2025. Atlanta: American Cancer Society; 2025.
- Hajdu, Steven I. “A note from history: landmarks in history of cancer, part 1.” Cancer 117.5 (2011): 1097-1102.
- Aktipis, C. Athena, and Randolph M. Nesse. “Evolutionary foundations for cancer biology.” Evolutionary applications 6.1 (2013): 144-159.
- Bianconi, Eva, et al. “An estimation of the number of cells in the human body.” Annals of human biology 40.6 (2013): 463-471.
- Caulin, Aleah F., and Carlo C. Maley. “Peto’s Paradox: evolution’s prescription for cancer prevention.” Trends in ecology & evolution 26.4 (2011): 175-182.
- Garcês, Andreia, Isabel Pires, and Sara Garcês. “Ancient diseases in vertebrates: Tumours through the ages.” Animals 14.10 (2024): 1474.
- Gatenby, Robert A., et al. “Adaptive therapy.” Cancer research 69.11 (2009): 4894-4903.
- Greaves, Mel, and Carlo C. Maley. “Clonal evolution in cancer.” Nature 481.7381 (2012): 306-313.
- Greaves, Mel. “Evolutionary determinants of cancer.” Cancer discovery 5.8 (2015): 806-820.
- Hockings, Helen, et al. “Adaptive therapy exploits fitness deficits in chemotherapy-resistant ovarian cancer to achieve long-term tumor control.” Cancer Research 85.18 (2025): 3503-3517.
- Lynch, Vincent J. “Peto’s paradox revisited (revisited, revisited, revisited, and revisited yet again).” Proceedings of the National Academy of Sciences 122.14 (2025): e2502696122.
- MacDonald, Nick, et al. “The molecular evolution of cancer associated genes in mammals.” Scientific Reports 14.1 (2024): 11650.
- Nikolaou, Michail, et al. “The challenge of drug resistance in cancer treatment: a current overview.” Clinical & Experimental Metastasis 35.4 (2018): 309-318.
- Rothschild, Bruce M., et al. “Epidemiologic study of tumors in dinosaurs.” Naturwissenschaften 90.11 (2003): 495-500.
- Shepard, Alyssa, and Joseph L. Kissil. “The use of non-traditional models in the study of cancer resistance—the case of the naked mole rat.” Oncogene 39.28 (2020): 5083-5097.
- Ujvari, Beata, et al. “Genetic diversity, inbreeding and cancer.” Proceedings of the Royal Society B: Biological Sciences 285.1875 (2018): 20172589.
- Valcz, Gábor, et al. “Adaptive cancer therapy: can non-genetic factors become its achilles heel?.” Oncogene (2025): 1-7.
- Vasan, Neil, José Baselga, and David M. Hyman. “A view on drug resistance in cancer.” Nature 575.7782 (2019): 299-309.
- Vincze, Orsolya, et al. “Cancer risk across mammals.” Nature 601.7892 (2022): 263-267.
- West, Jeffrey, et al. “Towards multidrug adaptive therapy.” Cancer research 80.7 (2020): 1578-1589.
- Zhang, Jingsong, et al. “Integrating evolutionary dynamics into treatment of metastatic castrate-resistant prostate cancer.” Nature communications 8.1 (2017): 1816.
- Zhang, Lei, et al. “Adaptive therapy: a tumor therapy strategy based on darwinian evolution theory.” Critical Reviews in Oncology/Hematology 192 (2023): 104192.
Biology
- Hanahan, D. and Weinberg, R.A., 2000. The hallmarks of cancer. cell, 100(1), pp.57-70.
- Hanahan, D. and Weinberg, R.A., 2011. Hallmarks of cancer: the next generation. cell, 144(5), pp.646-674.
- Hanahan, D., 2022. Hallmarks of cancer: new dimensions. Cancer discovery, 12(1), pp.31-46.
- Weinberg, R.A., 1996. How cancer arises. Scientific American, 275(3), pp.62-70.
- Lazebnik, Y., 2010. What are the hallmarks of cancer?. Nature Reviews Cancer, 10(4), pp.232-233.
- Swanton, C., Bernard, E., Abbosh, C., André, F., Auwerx, J., Balmain, A., Bar-Sagi, D., Bernards, R., Bullman, S., DeGregori, J. and Elliott, C., 2024. Embracing cancer complexity: Hallmarks of systemic disease. Cell, 187(7), pp.1589-1616.
- Sonnenschein, C. and Soto, A.M., 2011. The death of the cancer cell. Cancer research, 71(13), pp.4334-4337.
- Sonnenschein, C. and Soto, A.M., 2020. Over a century of cancer research: Inconvenient truths and promising leads. PLoS biology, 18(4), p.e3000670.
- Seferbekova, Z., Lomakin, A., Yates, L.R. and Gerstung, M., 2023. Spatial biology of cancer evolution. Nature Reviews Genetics, 24(5), pp.295-313.
- Savy, T., Flanders, L., Karpanasamy, T., Sun, M. and Gerlinger, M., 2025. Cancer evolution: from Darwin to the Extended Evolutionary Synthesis. Trends in Cancer, 11(3), pp.204-215.
- Jones, P.A. and Baylin, S.B., 2007. The epigenomics of cancer. Cell, 128(4), pp.683-692.
- Gatenby, R.A., Avdieiev, S., Tsai, K.Y. and Brown, J.S., 2020. Integrating genetic and nongenetic drivers of somatic evolution during carcinogenesis: the biplane model. Evolutionary Applications, 13(7), pp.1651-1659.
- Tran, K.B., Lang, J.J., Compton, K., Xu, R., Acheson, A.R., Henrikson, H.J., Kocarnik, J.M., Penberthy, L., Aali, A., Abbas, Q. and Abbasi, B., 2022. The global burden of cancer attributable to risk factors, 2010–19: a systematic analysis for the Global Burden of Disease Study 2019. The Lancet, 400(10352), pp.563-591.
- Warren, G.W., Sobus, S. and Gritz, E.R., 2014. The biological and clinical effects of smoking by patients with cancer and strategies to implement evidence-based tobacco cessation support. The Lancet Oncology, 15(12), pp.e568-e580.
- Yoshida, K., Gowers, K.H., Lee-Six, H., Chandrasekharan, D.P., Coorens, T., Maughan, E.F., Beal, K., Menzies, A., Millar, F.R., Anderson, E. and Clarke, S.E., 2020. Tobacco smoking and somatic mutations in human bronchial epithelium. Nature, 578(7794), pp.266-272.
- Weng, M.W., Lee, H.W., Park, S.H., Hu, Y., Wang, H.T., Chen, L.C., Rom, W.N., Huang, W.C., Lepor, H., Wu, X.R. and Yang, C.S., 2018. Aldehydes are the predominant forces inducing DNA damage and inhibiting DNA repair in tobacco smoke carcinogenesis. Proceedings of the National Academy of Sciences, 115(27), pp.E6152-E6161.
- Lamabadusuriya, D.A., Jayasena, H., Bopitiya, A.K., De Silva, A.D. and Mmpt, J., 2025, July. Obesity-driven inflammation and cancer risk: A comprehensive review. In Seminars in cancer biology. Academic Press.
- Lim, P.W., Stucky, C.C.H., Wasif, N., Etzioni, D.A., Harold, K.L., Madura, J.A. and Fong, Z.V., 2024. Bariatric surgery and longitudinal cancer risk: a review. JAMA surgery, 159(3), pp.331-338.
- Morford, K.L., Tetrault, J.M. and O’Connor, P.G., 2025. Alcohol and cancer risk. JAMA, 334(10), pp.908-909.
- Jones, P.A. and Baylin, S.B., 2007. The epigenomics of cancer. Cell, 128(4), pp.683-692.
- Sepich-Poore, G.D., Zitvogel, L., Straussman, R., Hasty, J., Wargo, J.A. and Knight, R., 2021. The microbiome and human cancer. Science, 371(6536), p.eabc4552.
- McTiernan, A., 2008. Mechanisms linking physical activity with cancer. Nature Reviews Cancer, 8(3), pp.205-211.
- Kerr, J., Anderson, C. and Lippman, S.M., 2017. Physical activity, sedentary behaviour, diet, and cancer: an update and emerging new evidence. The Lancet Oncology, 18(8), pp.e457-e471.
- Li, F. and Simon, M.C., 2020. Cancer cells don’t live alone: metabolic communication within tumor microenvironments. Developmental cell, 54(2), pp.183-195.
- Wong, S.H. and Yu, J., 2019. Gut microbiota in colorectal cancer: mechanisms of action and clinical applications. Nature reviews Gastroenterology & hepatology, 16(11), pp.690-704.
Disclaimer: This post may contain affiliate links. If you buy something through one of these links, you won’t pay a penny more, but we’ll get a small commission which helps us keep things running. Thanks!
This article was downloaded on Mar 13, 2026 at 7:31 PM EDT.
MAR 3, 2026, 3:00 AM EST | PODCAST | EPISODE PAGE
Episode 202 Cancer Part 1: What is it?
Cancer has touched every one of us in some capacity, and learning of a diagnosis inspires many more questions than it answers. In this four-part series on cancer, we aim to lay a foundation of knowledge that will help make sense of this multifaceted disease. We begin our four-part series on cancer by asking a deceptively simple question: what is cancer? As we’ll discover over the course of these episodes, there is not one answer but many. After all, cancer is not one disease but many. In this first episode, we examine the clinical definitions of cancer – when someone receives a cancer diagnosis, how is that determined, and what does that mean? Viewing that question through a historical lens reveals our changing understanding of cancer and how that knowledge filters into the public perception of this disease. With cancer diagnoses on the rise, it’s tempting to label cancer a disease of the 20th or 21st centuries. But is that the case? Tune in to find out.
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Special Episode: Jon Adams and Edmund Ramsden & Rat City
What happens if you put a bunch of rats in an enclosure and provision them with unlimited food and water? Researcher John B. Calhoun was committed to finding out. Results from Calhoun’s “rat utopia” experiments from the mid-20th century revealed a behavioral dark side that emerged as space grew increasingly limited, ultimately leading to complete population collapse. As headlines conveyed dire warnings about global overpopulation, Calhoun’s work served to reinforce those fears and shape our understanding of the importance of personal space. In this week’s TPWKY book club episode, Jon Adams and Edmund Ramsden join me to discuss their book, Rat City: Overcrowding and Urban Derangement in the Rodent Universes of John B. Calhoun. Tune in for a fascinating a tour through Calhoun’s bizarre and influential research, which even inspired a beloved (if a little creepy) children’s book and movie, Mrs. Frisby and the Rats of NIMH.

Disclaimer: This post may contain affiliate links. If you buy something through one of these links, you won’t pay a penny more, but we’ll get a small commission which helps us keep things running. Thanks!
This article was downloaded on Mar 13, 2026 at 7:31 PM EDT.
FEB 17, 2026, 1:33 PM EST | PODCAST | EPISODE PAGE
Episode 201 Poop Part 2: Flushed away
Poop is an incredibly valuable and massively underutilized resource. However, most of us don’t see it that way because of our evolutionarily ingrained disgust towards poop. Flush toilets and intricate sewer systems have revolutionized health and hygiene by whisking our poop far away where we don’t have to think about it. But that poop has gotta go somewhere, and eventually, not thinking about it isn’t going to be an option. Similarly, not thinking about our individual poop is asking for disaster, since what we produce can reveal a great deal about our gut and overall health. In this episode, we explore the problems that poop can cause on both the individual and population level. From constipation to fiber, and the Great Stink to communal poop sponges, we’re continuing our journey into the curiously fascinating world of poop.
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Episode 200 Poop Part 1: How the sausage gets made
It might be stinky and it might be unpleasant to behold, but we all do it. For many of us, our poop is out of sight, out of mind once we flush it away. But for the next hour and fifteen minutes or so, we’re going to bring it back into mind as we delve into the rich world of poop. This episode, the first of a two-part miniseries on poop, features a wide cast of characters all with some role in the production or management of poo, like our intestinal tract with its sphincters and microbiota, dung beetles that perform the duties so crucial for ecosystem function, and the sperm whale that produces a revered substance used in perfumes. We’re going behind the scenes to understand how the sausage really gets made (in a manner of speaking) and why we need a big perspective shift to stop seeing poop as waste and start seeing it as a resource.
Correction: EW says that elephants poop 15 pounds a day, but in reality it’s more like 10x that – 150-200 pounds! Sorry for the mistake – we noticed it while listening through.
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Special Episode Nicola Twilley & Frostbite
For much of the world, refrigeration is such a commonplace technology that we rarely stop to wonder at the many ways it has transformed our lives. From the foods we grow to where we grow them, from how they taste to what we eat, refrigeration has dramatically – and quite recently – changed our relationship to food, our health, and the environment. As Nicola Twilley describes in Frostbite: How Refrigeration Changed our Food, Our Planet, and Ourselves, progress, as it so often does, comes at a cost. Twilley, who also cohosts the award-winning food podcast Gastropod, joins us in this week’s TPWKY book club episode to discuss the surprising history and tenuous future of refrigeration. You’ll never look at your fridge the same way again.
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Episode 199 Sleep Part 2: Predictably unpredictable
Now that we know just how critical sleep is, we’re all making sure we get the amount we need, right? Unfortunately no. One-third to one-half of Americans are not getting enough sleep, according to public health guidelines. Why is that? Hypotheses abound, but many point the finger of blame at different aspects of modern society such as screen time, artificial light, a sedentary lifestyle. These narratives suggest that sleep in industrialized societies today is not just different but worse than in centuries past. Is that the truth? How did humans sleep in yesteryear, and what can that tell us about sleep today? In the conclusion to our sleep two-parter, we explore the many ways that humans sleep and the wide array of consequences when we don’t get enough (or too much) of it.
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Episode 198 Sleep Part 1: Sleeping with one eye open
Sleep is a universal experience. It’s not just the lion that sleeps tonight – it’s also the butterfly, the chicken, the jellyfish, the dog, the snake, the worm, and of course the human. What is this widespread physiological process whose spell we are all under? What purpose (or purposes) does it serve? Why do we sleep the way we do? These are just some of the questions we’re going to get into in this week’s episode, the first half of our two-parter on sleep. We break down the different components of sleep in humans before diving deep into how animals sleep and what drives the different patterns we see. Night owl or daybird? Light sleeper or deep slumberer? Frequent naps or one big chunk? One eye open or both eyes closed? Tune in as we unravel some of the mysteries of sleep.
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Special Episode: Daniel Stone & American Poison
The widespread use of leaded gasoline in the 20th century led to one of the world’s biggest public health and environmental disasters, the effects of which are still present today. Since its development in the 1920s, leaded gasoline has been linked to premature death, cognitive impairment, and behavioral issues in millions around the globe. How was such a toxic substance permitted to be sold, despite the tireless efforts of industrial medicine warriors like Alice Hamilton? In American Poison: A Deadly Invention and the Woman Who Battled for Environmental Justice, award-winning author and historian Daniel Stone tells the story of leaded gasoline – its heroes, its villains, and the lessons we can learn. What will emerge as this generation’s leaded gasoline? PFAS? Microplastics? Something else entirely? History doesn’t have to repeat, but it will unless we heed the lessons of the past. Tune in for a fascinating episode!
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Episode 197 Detox: Enemas for everyone
Ah, the new year. After the last month and a half of indulgent food and drink, disrupted schedules, and laying around the house, who doesn’t feel like they’re in need of a whole-body cleanse? There are plenty of companies who are more than happy to provide that product or service that promises to flush away toxins from your skin, gut, blood, brain, you name it. But what exactly are they selling you? In this episode, we explore the deep roots of the ever-expanding detox industry and the concept behind its billions of dollars in revenue: detoxification. What does detoxification even mean? Is there any truth to the claims that a certain diet or superfood or supplement or colonic or drink or enema or chelation therapy can “detoxify” you? Tune in to find out how many synonyms for scam we can come up with.
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