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WHY DO I CARE?
What are we really grappling with here? Why is there so much anxiety around these conversations?
It feels as if we have been debating these things forever, whether we are talking about genetic
engineering or artificial intelligence or even biotechnologies that turn us into cybernetic organisms.
But it never felt real. It never felt like something we would ever need to worry about in our lifetimes
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or in the lifetimes of our children or maybe ever. It has served as great material for science fiction
and was perhaps interesting to some incredibly reclusive geniuses or academics, but beyond this
it wasn’t something the public concerned itself with. It certainly wasn’t a public dilemma.
For a while, I went along with these discussions as though the futures painted by science fiction
writers were inevitable. To the extent that I expressed skepticism or dystopian apprehension, my
concerns sounded as though there were part of some kind of fatalistic, dark comedy. This was a
way of dealing with my discomfort. After two years of doing numerous episodes on cutting edge
technologies and innovations in the fields of medical science, I’ve started to realize that this once
far-off future is actually happening now, that I don’t like it, and that I’m not sure there’s anything I
can do about it. I think a lot of people feel this way, and it’s the source of a tremendous amount of
cultural anxiety expressed through TV shows and movies like Black Mirror and Ex Machina. I
wonder if a film like GATTACA that extols the virtues of the “human spirit” could even be taken
seriously today. Perhaps there is a need for such a story? Perhaps there is a latent demand for
romanticism and “the sacred?” I don’t know…
Moore’s Law is often thought to be as immutable as Newton’s Three Laws of Motion, compounding
its way unto eternity. But Moore’s Law is not a force of nature. Its effects depend on what we choose
to do with the computational efficiencies it produces. As Shoshanna Zuboff points out in her book,
Surveillance Capitalism, it isn’t technology that is upending our lives. It’s the logic that animates
that technology which is responsible for shaping the world we inhabit.
It’s important to note our anxiety is not about “working out the kinks” of these futuristic innovations.
Sure, some people are worried about their autonomous cars driving them off a cliff, but for most
people, their concerns likely have more to do with whether or not the future that is being described
to them feels like home. Fundamentally, this is the problem. The problem is that this world doesn’t
feel like home anymore, and for many of us (dare I say, for most of us?) the future that is being
described is not the future we want. “You can’t always get what you want,” said Mick Jagger and
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Keith Richards in 1968. So, is this where we are
today? Is this anxiety that we feel a precursor to
acceptance or is it a fight-or-flight response
mechanism that implores us into action in the
hope that we may save humanity from laying the
seeds of its own destruction?
It strikes me that the people who seem most
enthusiastic about pushing forward with these
drastic changes to our collective futures are, in
some ways, the least human among us. This
may be why they are so comfortable with these
changes, because they are so uncomfortable
with what it means to be a human being. When I
listen to these folks talk to me about “uploading
my consciousness to the cloud,” I feel like I’m
listening to an idiot.
I started Jamie Metzl’s book thinking that we
would have a very scientific conversation, but
after reading it and watching an interview of his
on the Joe Rogan Experience, I’ve come away
with the feeling that what matters here is not
what we can do but what we should do. Here it is
again: The Is-Ought Gap discussed in my
episode with Rebecca Goldstein. These are not scientific or technological questions that we are
grappling with. These are questions of moral philosophy. These are questions of ethics and religion.
How ought the world to be? Does it even matter what most of us think the world should look like if
there are people out there willing to exploit our reticence to “upgrade” ourselves? What are the
socio-political challenges we face when navigating this future? What are the “wicked” problems that
a Nick Bostrom would identify? Who will decide? On what timeline are we traveling? How do we
make our voices heard? What are the greatest challenges we face? Why is this important. Why
should anyone care?
In answering this final question, I would say that we should care because the next few decades
could determine the fate of humanity. Perhaps the only thing more frightening than the end of life
on earth is the destruction of the planet at the hands of a super race of radically evolved beings
whose origins are derived from the clay of humanity. We are being told that we have two choices:
we can either evolve into a species that will become unrecognizable to modern humans or we can
die. Is there another way to make it through the 21st century without giving up our humanity?
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Standard → Cutting Edge
China’s got an Edge
What will people change first? Are some changes safer than others?

Dating, Democracy, Privacy and Civil Rights

How did we get here? — Q: What were the
steps that got us to this point? Q: Can we
do a synopsis of the past 60 years of
genomic science going back to the work of
Rosalind Franklin, James Watson, and
Francis Crick?
Where are we now? — Q: What is being
done with the tools of genomic science
today? Q: What is considered standard
practice? Q: What is happening at the
cutting edge of this field? Q: How much of
this field is still experimental? Why are the
costs of sequencing dropping so quickly? Is
this why I hear people say that genomics is
moving faster than Moore’s law? How many
genomes have been sequenced?
Different Practices — The Chinese have
been investing heavily in cutting edge
technologies and scientific breakthroughs in
order to leapfrog the West. Q: What types of
advancements have Chinese researchers
made and what types of advantages do
more authoritarian societies like China have
today over more open, Western ones? Q:
What is China’s biggest advantage? (size of
their data set, the lack of privacy concerns,
the lack of ethical or religious concerns,
etc.)
Designer Babies — Chinese researcher
He Jiankui announced that he used CrisprCas9, a gene-editing technique, to try to
disable the CCR₅ gene in human embryos,
with a goal, he said, of creating babies who
would be resistant to H.I.V. infection. The embryos were then implanted in the embryos in the womb
of a woman, who gave birth to twin girls in November, 2018. Although He seems to be facing
criminal charges for his actions, it won’t be long before these types of practices become legal and
where protocols are put in place. Q: How long do you think it will be before germline genetic
changes become standard practice in China? Q: How long do you think it will be before we see
germline changes allowed in the US, and what will the process be? Q: What will be altered first in
the genome? Q: Are there some changes that are safer than others? Q: Will some of these
alterations constitute “superhuman powers” by today’s standards?
Where are we going? — Q: What are some of the more “far out” futures that you can envisage?
Q: How will this change our mating and dating practices? Q: How will software interface with our
biology to help us optimize our health and that of our offspring? Q: What are the biggest regulatory
barriers to making this possible today, and what will need to change in order to make more progress

Germline Genetic Changes, Human Reproductive Cloning, and Human Somatic Gene Therapy

EVOLVING THE SCIENCE

What are the challenges to democracy?
Species-wide Dangers? Individual Dangers? Social Dangers?
Pooling-Parents

Leveraged Genetic Parenting
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Can bringing back extinct animals help fix the environment or is it too dangerous?

possible? Q: What types of challenges does
this present to our democracies? Q: How
does the sequencing of people’s genomes
impact privacy and civil rights?
Where are the dangers? — Q: Is there a
risk that the gene pool could become
contaminated with inheritable traits that
pose species wide survival risks down the
line? Q: What genetic mosaicism and why I
do often hear this discussed as a real
concern when it comes to making changes
to the genome?
De-extinction — Q: How are scientists able
to bring back extinct animals? Q: What
progress has been made in this domain?
(Bringing back the Woolly Mammoth to help
fight global warming?) Q: What are the
dangers? (Bring back 1918 flu?) I heard a lecture by George Church where he talked about how
entire genomes have been reconstructed...
Synthetic Biology — Q: How far along is the work being done in synthetic biology and how would
advancements in this field factor into what we have discussed thus far in engineering the genome?
Q: What about growing organs in animals?
Carbon-based Computing — Q: Are we going to create carbon-based computing to replace
silicon? Q: How much more information can a human brain store and how resilient is it to entropy?
Viral Resistance — Q: What impact would changing the genetic code have on viral resistance?
Biohacking — Celebrity biohacker Josiah Zayner, who famously injected himself with DNA from
the gene-editing technology CRISPR on livestream from a biotech conference in 2017, is
being accused of practicing medicine without a
license by selling biohacking supplies ranging
from $20 DNA to a $1,849 do-it-yourself genetic
engineering kit. A great deal of the innovation
that has happened in emerging technologies has
occurred on the work-benches of armatures and
tinkerers. Q: How big is the biohacking
movement and how does it compare to what we
saw with ham radio operators, mid-western
farmers operating telegraph lines, and electrical
engineers putting together early computers?
21st Century Parenting — Q: How will parenting
change if people are not only able to deselect
traits that are dangerous or undesirable but
actually begin to select for desirable traits?
"Three-Person Baby” — Babies have been
created with three parents by swapping out the
nuclei from a donor egg that has been fertilized

Carbon-based Singularity

Will we lose diversity?
Human Civil War
Is a power grab inevitable?

The Next Tyrell Corporation
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New Identities: How will we differentiate?

by the father’s sperm with the nucleus
from the parents’ egg (mother’s egg
fertilized by father’s sperm). This was
originally started as a way of helping
women with mitochondrial diseases
to produce healthy offspring, but it
was recently used to help treat
infertility. Q: Will this become a more
common procedure? Q: Might we see
babies with more than three parents?
Q: Could this become an elective
procedure, particularly as relationship
practices change and as population
and socioeconomic changes make it
more difficult to raise children? (i.e.
more people will pool together to
raise one child).
Hacking Identity — I don’t think most people will have a problem engineering away diseases. The
problem comes when we begin to mess with the things that people associate with identity. People
don’t associate Parkinson’s disease with specific classes of people, but they do associate autism
or down syndrome with certain types of people (the show Life Goes On gave people with Down
syndrome a place in the popular culture, for example). The same is true for people who are born
deaf, transgender, etc. We have a place for such individuals in the fabric of society. Q: Does giving
parents the ability to decide whether or not to allow the birth of such children mean that we will be
living in a less variable and thus, less interesting world? Q: What will we lose by becoming more
similar? Q: Will new forms of differentiation emerge and what might those be?
Resistance — Q: Can we expect major resistance to ever more advancements in genetic
engineering of human beings? Q: Where will this resistance come from? Q: What countries,
regions, or religious populations are more likely to resist and how will that manifest politically?
Commercial Incentives — Q: What sort of commercial incentives will come into play here? Q:
Who are the biggest players in this space (companies, universities, and governments)?
Who Gets Access? — Q: Will the benefits of this science go to the privileged few or will we use
these advances to reduce suffering, respect diversity, and promote global health and well-being for
everyone?
Who Decides? — Q: Who has the right to make individual or collective decisions that could
ultimately impact the entire human gene pool? Q: And what kind of process, if any, do we need to
make the best collective decisions possible about our future evolutionary trajectory as one or
possibly more than one species?
Representation — This country’s constitution was created by enlightened people who believed
that direct democracy was the worst form of government. Q: Are our politicians and representatives
up to the task? Q: Has the political climate of the past 25 years dissuaded the best people from
entering politics?
Left Behind — Q: How important is access to the most advanced technologies and how much is
this about reproducing at the right time where the advancements that can create the carbon-based
equivalent of Kurtzweil’s singularity?

How will this change our art?
Engineer more rational people?

Future of Politics — Q: What sort of
politeia is formed when certain people
gain early access to these technologies
and are able to make great leaps in
intelligence (e.g. growing generations
of embryos in the lab)?
More or Less Human? — Q: Will we
use these powerful technologies to
expand or limit our humanity? Q: What
will it even mean to be human? Q: Will
we see an expansion in the arts?
The Mystery — I believe that human
beings cannot live in a world without
traditions that speak to “the mystery of
existence.” I do not believe that science
satisfies this need. I would imagine that
materialists take the view that this need
can be explained through our biology. Q: How do you feel that these changes will impact our
traditions and our need for rituals that speak to the mystery? Q: Do you think people will try and
engineer more rational people? Q: Who will decide what is desirable in this domain?
Genome-wide association studies (GWAS), is an observational study of a genome-wide set of
genetic variants in different individuals to see if any variant is associated with a trait. GWASs
typically focus on associations between single-nucleotide polymorphisms (SNPs) and traits like
major human diseases, but can equally be applied to any other genetic variants and any other
organisms.
A single-nucleotide variant (SNV) is a variation in a single nucleotide without any limitations of
frequency and may arise in somatic cells. A somatic single-nucleotide variation (e.g., caused by
cancer) may also be called a single-nucleotide alteration.
CRISPR gene editing is a method by which the genomes of living organisms may be edited. It is
based on a simplified version of the bacterial CRISPR/Cas (CRISPR-Cas9) antiviral defense
system. By delivering the Cas9
nuclease complexed with a synthetic
guide RNA (gRNA) into a cell, the cell's
genome can be cut at a desired
location, allowing existing genes to be
removed and/or new ones added.
Human germline engineering is the
process by which the genome of an
individual is edited in such a way that
the change is heritable. This is achieved
through genetic alterations within the
germ cells, or the reproductive cells,
such as the egg and sperm.
Human reproductive cloning is the
creation of a genetically identical copy
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(or clone) of a human. The term is generally used to refer to artificial cloning, which is the
reproduction of human cells and tissue. It does not refer to the natural conception and delivery of
identical twins.
Somatic gene therapy is the transfer of genes into the somatic cells of the patient, such as cells
of the bone marrow, and hence the new DNA does not enter the eggs or sperm. The genes
transferred are usually normal alleles that could ‘correct’ the mutant or disease alleles of the
recipient.
Mosaicism involves the presence of two or more populations of cells with different genotypes in
one individual who has developed from a single fertilized egg. Genetic mosaicism can result from
many different mechanisms including chromosome nondisjunction, anaphase lag, and
endoreplication.
Gene doping involves the transfer of genes or genetically modified cells into an individual as a
potential method for illicitly enhancing athletic performance.
Atomically precise manufacturing (APM) is the production of materials, structures, devices, and
finished goods in a manner such that every atom has a specified location relative to the other
atoms, and in which there are no defects, missing atoms, extra atoms, or incorrect (impurity) atoms.
Multiplex sequencing allows large numbers of libraries to be pooled and sequenced
simultaneously during a single run on a high-throughput instrument. Sample multiplexing is useful
when targeting specific genomic regions or working with smaller genomes.
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