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To the biocurious.
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Biology is a study, not in being, but in becoming.

– Carl Woese & Nigel Goldenfeld



Prologue

Black Rock City, 2042

You found this message in a DNA sample. I don’t know exactly where you got it from. Perhaps you dabbed a touchscreen with a silicon toothpick, or received a postcard with a tiny stain inside the letter ‘o’. Somebody shook your hand, or kissed you, or left a used condom on your doorstep. Darkome is everywhere, in all the hidden places where the darksense takes you.

You fed your sample into a DNA sequencer, and out came a long string of As and Ts and Gs and Cs. The app in your Eyes decrypted it and turned it into conversation threads and tokens, into a library of genetic parts for growing almost anything – for turning you into almost anything. You scrolled through the HOWTOs, imagining what you could do. Make bioluminescent ink for a glowing tattoo. Grow a steak to feed your hungry child. Release carbon-capturing cyanobacteria to save the planet.

And then the title of this post caught your eye.

HOW TO SAVE DARKOME.

I know, I know: all those other things sound much cooler than a manifesto. But writing this is the last thing I’ll ever do, so please try to make it to the end.

Don’t worry, it’s not going to be very long. I don’t have much time left. The Heffalump has built a dark palace in my body, and all the things I have tried, neoantigen vaccines and CAR-NKs and cytotoxic proteins and dimeric kill switches with DNA binders for specific mutations, are not doing much. I’m shaking with fever from the cytokine storm and have a blinding headache. The Heffalump is not going anywhere. I have merely pushed her to evolve.

But I’m going to keep talking, dictating this to Donnie the AI, letting it fill in the details. And if I’m done before the final dark, I’m going to go out and dance until sunrise.

Don’t waste any pity on me, though. They are going to come after you now, because of what I did. And the only way I can help is by telling you what I’ve learned.

How not to cure your cancer.

How not to pack for Burning Man.

How not to fuck up life itself.

I need you to know these things. And once you do, I need you to be like the Heffalump. Take everything they throw at you, and use it to get better at surviving. If you make it, if you learn from my mistakes, one day people will see that you are not the cancer: it’s the old, broken world around you that is the disease, and you are the cure.

And maybe you will make it, and a million years from now, you will be a star-spore riding a laser beam, with all of Darkome in your genome, and this tiny part of me will be with you for ever.

That thought makes me smile. But right now, I am a stranger, dying in the desert. And before we can go to the stars, I have to tell you how I got here.



Part One

The Harbour, 2039



1

The Aspis

It began with cells and DNA, like life always does.

The cells were Mom’s, a layer of liquid in ninety-six tiny wells on a plastic plate, inside the makeshift cell culture hood in our houseboat Maré Viva’s lab. They had already outlived her by two months. They came from her kidney tumour and were practically immortal. If I wanted, I could keep a part of her alive for ever.

Instead, I was trying to kill them, to figure out what had killed her.

I pushed my gloved hands through the hood’s vinyl curtain and started dosing the wells with my sixteen-channel Eppendorf pipette. It was a birthday present from Mom, a channel for each year. I had been so proud. She thought I was ready. ‘We are a team now, peixinha,’ she said, using my family nickname, ‘little fish’ in Portuguese. I hugged her hard, and she gave me one of her bright smiles. ‘Cancer might as well give up and grow potatoes in China.’

My eyes stung, but I had no time for tears. This was the key part of the experiment. A twitch of my hand would waste almost two weeks of work. I focused on the hum of the hood’s HEPA unit and pressed the pipette’s contoured trigger. Sixteen teardrops of mRNA fell onto Mom in sixteen wells. I moved the pipette, pressed, moved and pressed, six times in all.

Then it was done. I blew out the long breath I had been holding in. Mom’s cells now had chemical instructions to make a key piece they were missing, a protein called p53. It guards our DNA from damage and kills mutated cells – like cancer.

Like Mom and other females in my extended family, I have Li-Fraumeni syndrome, a genetic disease. Our cells don’t know how to make p53 on their own, so we are tumour hotbeds. By age seventeen I had already fought cancer twice, and had the scars to show for it. There was no cure. Li-Fraumeni was too rare for big pharma to bother with. Mom and I were doomed to play whack-a-mole with every known cancer type for the rest of our lives.

Two years ago, Mom had brought us to the Harbour to change that. But somehow, somewhere, we had made a mistake, and she had paid the price. And if I couldn’t figure out what had gone wrong, sooner or later I would pay it too.

I closed the hood, ejected the pipette heads into the consumables basket and put the Eppendorf back into its rack on the long stainless steel bench. I would check in on the cells with a microscope in a few hours. I was looking for cells that weren’t dying, for mRNA that wasn’t doing its job. I had spent the last two weeks making p53 mRNA over and over, varying the reaction parameters ever so slightly. My latest theory was that the issue was the RNA itself. In certain conditions, the enzymes we used to make it could become error-prone. Mom’s cells might have ended up making a kind of anti-p53 that shut down whatever she had left naturally – and supercharged her brain tumour.

My macule itched. The giant birthmark on my forehead was the only visible sign of my condition. Mom always said it looked like Superman’s shield. I peeled my lab gloves off and scratched it. I squirmed out from the lab corner’s maze of instruments, walked barefoot across the patchwork of old rugs and flopped on my back on the small couch with the hand-embroidered pillows. The porthole window above showed a patch of indigo sky.

I took out my Eyes, folded into handheld phone mode, and checked the time. It was almost six in the evening. I wouldn’t have anything resembling results before midnight. It would have been sensible to get some sleep, but I had taken a large modafinil dose around noon and the stimulant gave everything a tingly, nervous clarity. I decided to design the next experiment while this one was running. That was one of Mallory’s principles. The grand old dame of the Harbour’s biohackers had instilled in us the idea that you always did the next obvious thing now. Biology was unpredictable and the first thing was unlikely to work, so you had to hedge your bets. Of course, I was into my seventh or eighth thing now, but the principle still applied.

Besides, the work anchored me against the pull of the dark whirlpool in my chest.

I stared at the bundles of old herbs and dried seaweed hanging from the ceiling beams and tried to gather my thoughts. ‘Open lab notebook,’ I told my Eyes. But before I got any further, the door opened, and Dad walked in.

‘Hi, Inara,’ he said.

His round face looked haggard and his greying beard was unkempt. I hadn’t seen him for a couple of days. The N95 respirator marks on his cheeks suggested he had been in the default world, away from the Harbour. He carried a slim white bag that could have been from the Apple Store. Was he trying to mend fences with a gift he couldn’t afford? The new Eyes 7 model that had just launched at the WWDC?

He lumbered over and sat on the edge of the couch. I sat up, cross-legged, and folded my arms.

‘What’s up?’ I asked warily.

A month ago, I had been out with my boyfriend Jerome, at a beach rave by the Good Hot saunas in Point Molate. We had stayed out until 3 a.m. Jerome had all but dragged me there, in a vain effort to cheer me up. I had nursed half a Corona for the whole night, crouching by the bonfire. While the music played, I stared into the flames and thought about mRNA.

When I came home, Dad exploded. He screamed at me at the top of his voice. He said I was thoughtless and disrespectful. I dishonoured Mom’s memory. I should be ashamed. He looked ridiculous in his old umbrella-patterned pyjamas with his hairy belly peeking out, but rage poured out of him in waves. When I tried to go past him to my bunk, he took a sudden step towards me, like an animal about to attack. When I flinched, he started crying and collapsed on the bottom bed he had shared with Mom.

I spent the subsequent three nights in Jerome’s AirStreamer until Holst talked to Dad and got him to take a sleeping pill. He was sheepish and apologetic afterwards. Holst said it was sleep deprivation, that it wasn’t uncommon after bereavement. But it was like being bitten by a dog. You never looked at it the same way again.

‘So,’ he said. ‘Uh.’ He shifted in his seat, and the couch groaned. Folds of skin hung loose from his tattooed arms, but he was still a big man. He set the bag down between us. I reached for it, but he covered it with a beefy hand.

‘I want you to listen to me before you open it.’

I nodded.

‘Inara, I always believed your mom could do anything. Maybe it was not literally true. But no one, and certainly not me, could ever stop her from doing what she wanted to do.

‘So when she wanted to come here, I supported her, even if I had doubts. And this’ – he gestured at the lab equipment in the corner – ‘was always something you two shared, like the … condition. Something I was not a part of. Something I could not understand.’

He squeezed his hands into fists. ‘Well, I’ve been trying to understand. I’ve been studying. I know a bit more now, and … and I found something.’

He opened the bag and took out a small box. On the cover was a coppery symbol that looked like a Greek hoplite’s shield. The logo of Aspis. The most powerful biotech company in the world.

‘Aspis is running a trial called PROSPERITY-A,’ he said. ‘For high risk cancer patients. It’s not Li-Fraumeni specifically, but close enough. It’s …’ He looked up like an actor trying to remember his lines. ‘It’s a new version of the Aspis chip. It has an integrated DNA sequencer. It can detect pre-cancerous mutations in your blood, and make mRNA vaccines on the fly to target them. Dr Nguyen says it would be perfect for you. They … they want you to enrol, Inara. You simply need to agree.’ He smiled. ‘Your mom believed in providence, Inara. I never did. Until now.’

I picked up the box and opened it. The Aspis lay in the padded nest inside. It was a white disc the size of a large wristwatch face, with a tiny touchscreen in the middle. Next to it, an adjustable mauve strap lay in its own compartment.

I picked it up. It was smooth metal, expensively heavy, definitely better build quality than the ubiquitous government-subsidised models. The underside had tiny Velcro-like burs – microneedles that would go through skin painlessly, sample blood and deliver mRNA into the dermis.

Aspis had single-handedly ended the Decade of Plagues with a wearable that made mRNA vaccines on demand. It made immunisations against a new virus as easy as rolling out a software patch. Now, hundreds of millions of people wore an Aspis around their upper arm. They were as common as Eyes, but in the Harbour and other Darkome communities like it, it was easy to forget they even existed. Here, in the aged wood interior of Maré Viva, next to our rough Plexiglass cell culture hood and ancient second-hand PCR machines, it seemed like an alien visitor from the future.

I felt a touch of awe. The disc in my hand was a miniature genomics lab and vaccine factory. It had more capabilities packed into it than all the equipment in the houseboat, maybe more than the Harbour’s big community lab. Its microfluidic mRNA synthesiser could have done my two-week production run in minutes. Not only that, devices like it had saved civilisation, and were well on their way towards transforming medicine for ever.

All for a price, of course. Aspis was the antithesis of everything the Harbour and Darkome stood for. It didn’t only detect pathogens. It spotted any foreign mRNA or DNA – anything biohackers like Mom and I made to change our biology ourselves – and flagged it up to the authorities. It was digital rights management for our bodies, and only Aspis had the keys.

‘Dad. No. I can’t.’ I tossed the Aspis back into the box. ‘Look.’ I rubbed my forehead. ‘I get it. You are trying to help. But you know I can’t do this. The Harbour has one rule: no Aspises. Mallory will go ballistic the moment I turn this thing on. We would have to leave.’

He hunched down and rested his hands on his legs.

‘Oh my God. That is what you want, isn’t it?’ I said. ‘You never wanted to be here in the first place. And now you have an excuse to get out.’

‘It’s not an excuse, Inara. It’s hope. This thing might save you. It might actually work, not like—’ He paused.

‘Not like whatever dangerous Darkome bullshit Mom and I spent the last two years on, is that what you are saying?’

The anger was a bright crack in my mind. Red light poured out. I held up the Aspis.

‘Do you even realise what this thing does? It was one thing for the big tech to have control over our screens. But this actually plugs into our bodies. I’m not handing over keys to my immune system to some fucking tech bros. Mom wanted to be free from this bullshit, Dad. That’s the whole point of Darkome.’

‘I thought the point was for you and Manuela to get better,’ Dad said quietly. ‘She loved this community, that’s true. She liked Holst and Mallory. Even Jerome. But Inara, coming here was always about you. Trust me, if there had been a better way, she would have taken it. Well, here it is.’ He pointed at the Aspis. ‘I get what you are saying. I worked for tech companies when I was younger. I know how they think. But if it wasn’t for Aspis – well, the world would be much worse off now.’

‘Only because they crushed all the alternatives. Darkome vaccines work as well, you know that. I am going to figure this out, Dad. I’m so close.’

‘That’s what she always said.’ Dad’s voice broke. ‘She was a terrible liar, too.’

‘Fuck you, Dad. You didn’t understand her. You never did. You are a pitiful little man who wants a pitiful little life.’

‘And what’s wrong with that?’ he whispered.

‘Everything.’ Tears of anger flowed down my face. I stood up. ‘If you want to leave, I’m not stopping you. But I’m staying here.’

‘I don’t want you to be afraid all the time. I don’t want you to pour your life into – into all this in vain.’ The shrill note I had heard that night after the bonfire crept into his voice. ‘I don’t want to be afraid all the time. Inara, please.’

I took the Aspis. ‘No. We’re done. I’m going to throw this thing into the sea. Then I’m going to go back to work.’

He stood up and loomed over me.

‘Inara. Don’t.’

‘What are you going to do? Kidnap me? You can’t force me to join a clinical trial. California law. Want me to call child protection services?’

‘You’re right,’ he said and adjusted his dark-rimmed glasses. His eyes were sad behind them. ‘But … I can make it harder for you to stay.’

‘What do you mean?’

‘Yesterday, I met with a journalist. They are very interested in a story about a woman who died from a DIY mRNA therapy, about a Darkome community where people are trying dangerous things.’

‘That’s not what happened and you know it. She already had a brain tumour. Maybe … maybe there was a reaction, but she would have died anyway—’

‘We don’t know that,’ Dad said sharply. ‘I can go public with this, Inara. I can tell everyone what happened. What this place did to your mom. She deserves that. And no one else with your condition should go down this dangerous path.’

This couldn’t be Dad. My Dad was afraid to jump a queue or negotiate rent. He was gentle. Everyone liked him. This wasn’t even the hurting, angry animal Dad. This was someone else, cold and calculating.

And he wasn’t bluffing. I saw it play out in my head. A big story about Mom and the Harbour would get global attention. California, especially the Bay Area, tended to turn a blind eye to Darkome communities, but there would be an investigation. A crackdown. Mallory for one, and Jerome, were involved in things that, while ethical, were definitely technically criminal.

Dad was talking about destroying the Harbour. Maybe all of Darkome.

‘Seriously? You are blackmailing me?’ My voice shook with disbelief.

‘I don’t want to do this, Inara. I care about this community too. But if we leave, you are free to join the trial. It’s your choice.’ His voice was strained.

‘THAT’S NOT A FUCKING CHOICE,’ I screamed. I threw the Aspis from me, as hard as I could. It flew across the room and hit something in our kitchenette with a pitiful metallic tinkle. The sound was not enough to quell my rage. My hands found a pillow from the couch. I pressed it to my face, bit down into the fabric hard and screamed until my breath gave out.

I let the pillow fall to the ground. ‘That’s not what freedom feels like,’ I whispered. My throat hurt, another wave in an ocean of pain.

Dad extended a trembling hand, but I brushed it aside. Dark patches swam in my eyes. Somehow, I made it to the houseboat’s door and outside, into the sea air.
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