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Skin Deep

What is race, exactly?
Science tells us there is no
genetic or scientific basis
for it. Instead it’s largely

a made-up label, used to
define and separate us.

By ELIZABETH KOLBERT
Photographs by ROBIN HAMMOND




He wasn’t choosy about his suppliers. He
accepted skulls scavenged from battlefields and
snatched from catacombs. One of his most famous
craniums belonged to an Irishman who'd been
sent as a convict to Tasmania (and ultimately
hanged for killing and eating other convicts).
Wlth each skull Morton performed the same pro-

In the first half of the 19th century,
one of America’s most prominent
scientists was a doctor named Samuel
Morton. Morton lived in Philadelphia,
and he collected skulls.

acts of creation. The races had distinct characters,
which corresponded to their place in a divinely
determined hierarchy. Morton’s “craniometry”
showed, he claimed, that whites, or “Caucasians,”
were the most intelligent of the races. East
Asians—Morton used the term “Mongolian”—
though “ingenious” and susceptlble of cultwa-

“He had a lot of influence, particularly in the
South,” says Paul Wolff Mitchell, an anthropologist
at the University of Pennsylvania who is showing
me the skull collection, now housed at the Penn
Museum. We're standing over the braincase of a
particularly large-headed Dutchman who helped
inflate Morton’s estimate of Caucasian capacities.
When Morton died, in 1851, the Charleston Medical
Journal in South Carolina praised him for “giving
to the negro his true position as an inferior race.”

Today Morton is known as the father of scien-
tific racism. So many of the horrors of the past few
centuries can be traced to the idea that one race
is inferior to another that a tour of his collection
is a haunting experience. To an uncomfortable
degree we still live with Morton’s legacy: Racial
distinctions continue to shape our politics, our
nelghborhoods and our sense of self

e .

Skulls from the collection of Samuel Morton, the
father of scientific racism, illustrate his classification
of people into five races—which arose, he claimed,
from separate acts of creation. From left to right:

a black woman and a white man, both American;
anindigenous man from Mexico; a Chinese woman;
and a Malaysian man.

the time he was working—shortly before Charles
Darwin put forth his theory of evolution and long
before the discovery of DNA—scientists had no
idea how traits were passed on. Researchers who
have since looked at people at the genetic level
now say that the whole category of race is mis-
conceived. Indeed, when scientists set out to
assemble the first complete human genome,
which was a composite of several individuals,
they deliberately gathered samples from people




The DNA profiles of these two
are nearly 99 percent the same.

The genes of any two humans, of course, are even more alike. But after our prehuman ancestors shed most
oftheir body hair, we evolved highly visible differences in skin color. Tiny tweaks to our DNA account for
them. Dark pigmentation would have helped our ancestors cope with the intense African sun; when humans
migrated out of Africa into low-sunlight regions, lighter skin became advantageous.

CARY WOLINSKY, NATIONAL GEOGRAPHIC CREATIVE (CHIMPANZLE



Even today
Neanderthals
are in most of us.

In Disseldorf, Germany, asculpture from the nearby




There’s more
diversity in Africa
than on all the other
continents combined.

That’s because modern humans originated in Africaand have
lived there the longest. They've had time to evolve enormous
genetic diversity—which extends to skin color. Researchers
who study it sometimes use Africa’s linguistic diversity—it has
more than 2,000 languages (see map)—as a guide. Photogra-
pher Robin Hammond followed their lead, visiting five
representative language communities. His portraits span the
color spectrum from Neilton Vaalbooi (top left), a Khoe-San boy
from South Africa, to Akatorot Yelle (bottom right), a Turkana
girl from Kenya. “There is no homogeneous African race,” says
geneticist Sarah Tishkoff of the University of Pennsylvania.
“Itdoesn’t exist.” The prehistoric humans who left Africasome
60,000 years ago—giving rise over time to the other peoples of
the world—reflected only a fraction of Africa’s diversity.

Language diversity
of continental Africa
Each dot represents
a distinct language.

Nju* (N)—a," *

#—Xhosa (X)

1. Neilton Vaalbooi (N), 2. Petrus Vaalbooi (N), 3. Khadar Abdullahi (S),
4.Sadam Abdirisak (S), 5. Askania Saidi (H), 6. Mohamed Ali (S),

7. Helena Hamisi (H), 8. Kooli Naperit (T), 9. David Vaalbooi (N),

10. Sisipho Menze (X), 11. Ayub Abdullahi (S), 12. Bianca Springbok (N),

13. Xolani Mantyi (X), 14. Makaranga Pandisha (H), 15. Erinyok Eyen (T),
16.Isaac Adams (N), 17. Chahida van Neel (N), 18. Griet Seekoei (N),
19.Siphelo Mzondo (X), 20. Piega Mukoa (H), 21. Zacharia Sanga (H),

22. Tulisa Ngxukuma (X), 23. Johanna Koper (N), 24. Abdhllahi Mohamed (S),
25. Monwabisi Makoma (X), 26. Gelmesa Robe (S), 27. Palanjo Kaunda (H),
28. Abdhllahi Said (), 29. Ejore Elipan Abong (T), 30. Akatorot Yelle (T)

* Niu is one of many Khoe-San languages.




A formative journey

As humans migrated out of Africa—in two
waves, some scientists say—they adapted to
new environments in many ways. Skin color is
just one; high-altitude populations, for exam-
ple, adapted to breathing low-oxygen air.
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We are in the middle of the single most
transformative time in human history.
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Longevity and Human Performance

Life Expectancy at Birth
Over the Last 100,000 Years
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Longevity and Human Performance

Life Expectancy at Birth Penicillin
Over the Last 1000 Years Aspirin
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How we can win the fight against aging.

Age-related vs. infectious diseases

Most infectious diseases have been easily
prevented

Sanitation
Vaccines
Antibiotics
Carrier control

Age-related diseases have not. Why not?

sens research foundation
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Percentage of Population Aged 65+
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Simple, right? Important but unsolvable?

There’s aging, and there’s diseases of old age
Aging is “natural” and universal

Diseases of old age are “curable” and non-
universal

Right? ...

sens research foundation
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What is ‘aging’, exactly?

Aging is the life-long accumulation of “damage” to
the body that occurs as intrinsic side-effects of the
body’s normal operation.

Damage: changes in structure & composition that
the body cannot automatically reverse.

The body can tolerate some damage, but too much
of it causes disease and disability.

sens research foundation
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Reverse Aging

REVERSE
AGING
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It is believed by scientist that the first person to live to be
1,000 years old has already been born.

* Older than Methuselah. Thought
to be the oldest person to live at
age 969. Methuselah son of
Enoch, father of Lamech and
grandfather of Noah.

\‘\\? 'ﬂ .:‘;J & '

N% B Date of Birth 3074 BC
‘\ 1‘”‘ Date of Death 2105 BC
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There are people alive today that fought in WWII. There
were people alive during WWII that fought in Civil War.
There were people alive during Civil War that fought in

American Revolution. The US is only 3 lifetimes old.
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Longevity and Immortality

e Jellyfish — Immortal

* Sea Anemone — Immortal

* Ancient Trees - >50,000 years old
* Tortoises — 200-300 years old

What is it that they have that humans don’t? ~ =HEART
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Longevity

* Health Spanners * Immortalist
Interested in prolonging human life Are planning to upload
by finding a cure for aging. Consider  consciousness to Avatars into a
aging a disease. virtually simulated world.
“Cyborgs”
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/7 Life extension technologies that could help
you live to 150
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Therapies for aging that promote longevity
The Health Spanners approach

1) Caloric Restriction
2) Antioxidants

3) Telomerase

4) Metformin

5) Crispr Cas9

6) Stem Cells

7) Nanobots o
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Caloric Restriction

* Lowering calories by 30-40% leads to over 50% life span
orolongation in mammals.

* Fasting or intermittent fasting puts bodies into extreme tissue
repair

* Become ketotic

* Ingest fewer Carbon bonds and generate fewer Oxygen free
radicals
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Antioxidants

* Oxygen use allowed organism to become multicellular

* Oxygen generates free radials and roughly 2% of the oxygen
you free per hour end up as cellular stress
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Caloric restrictions and Carbon bonds

So just eat enough, exercise, and keep in mind that the food
or carbon bonds that you take in must be excreted out of your
lungs as carbon dioxide. These carbon bonds are at a cost,

leaving behind oxygen radicals causing cell stress and
destroying the cell.
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Telomeres

* Keep DNA from unwinding by get shorter every time cells
divide. The cell stop reproducing.

* Telomerase allows telomeres to elongate and help cause
cellular immortality.
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Telomere

Telomere
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Human Somatic Cells Display a Finite Lifespan

Senescent
Fibroblasts Fibroblasts
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Telomerase immortalized cells in culture w/o
transform cancer
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Cancer cells escape & become immortal
absence of Telomerase
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Metformin

* Most widely prescribed drug for Diabetes type 2

* Patients who take it live longer than those without diabetes
* Tells pancreas to stop making insulin

* Mimics a caloric restrictive diet

* It kills cancer stem cells
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Metformin

* Approved for Diabetes in US in 1995 and in Europe in 1958

* Reduces serum insulin levels
* Inhibits lipogenesis, mitigates hyperlipidemia, reduces
cellular reactive oxygen

* Reduces risk of cancer in patients with type 2 diabetes and
improves survival in cancer patients
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Metformin and Nicotinamide

* Combination therapy may act as both an exercise mimetic and caloric
restriction mimetic

* Metformin weight loss is confined to reduction in adipose with no
change in muscle mass

* Metformin effects of energy production parallels physical activity

Diabetes Care, 2012

J Clin Endo Meta, 2016
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Before and Now

Dec 2015 Nov 2017




Crispr CasS

* Gene editing technique that allows insertion of new genes
and rejuvenation of older mutant genes

* Easily and cheaply used in animals to transfer desirable traits
to their stem cells and subsequently their offspring

* Applications in cancer, inflammation, targeting our own stem
cells for rejuvenation
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Cas9 guide RNA CRISPR

warhead targeting guided missile
mechanism
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Stem Cell Therapies

* Pluripotential stem cells infused into damaged organs that
revitalize.

* Proposed use of cord stem cells that are low immune
reactivity and pluripotent.

* Build new organs on a framework provided or printed.

* Chase after inflammation through out the body many in
silent areas.
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Pluripotent Stem Cell
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Nanobots

* Micro machines programmed to repair tissue, clean out
arteries, kill cancer cells, connect neurons

e Connect our neocortex of the brain to the cloud
e Using successfully in fish cancer model now
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Ray Kurweils : Craziest Predictions
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e Collapse of the Soviet Union

* A computer would beat a world champion
chess player by the year 2000

* The rise of internet use
* Wireless internet

 Text-to speech converters for the blind
by 2009

* Wearable computer technology
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e $1k computer more powerful

than the human mind

e Human driven cars illegal
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* Uploading consciousness
becomes possible

* People more involved in
virtual worlds than real ones
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THE
SINGULARITY
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The Singularity

* When computers become more intelligent that humans.
* Many believe this is not only inevitable but imminent.

* The rate of development of artificial intelligence will be increasing
even faster.

e Will we:

1) Merge to become super intelligent cyborgs using computers to extend our
Intellectual abilities just as cars and planes presently expand our physical
abilities.

2) Scan our consciousness into computers and become software.

3) Have the Al turn on humanity and destroy it.



e Machines becoming conscious
and self-aware

* Nanotechnology creating “foglets”
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e Machines given legal status
e Organic humans small minority

 Planet-sized computers
e Dead material made conscious
e The universe comes alive
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The Cyborg transformation of infinite longevity

Our brains neocortex is what differentiates us and our frontal lobes
are where abstract thought and reasoning occurs.

The connection of our neurons in our neocortex to the cloud through
nanobots will expand our intelligence at least 1 billion fold.

Since the cloud is pure informational technology and expanding

exponentially so we will be a hybrid of biological thinking and non-
biological thinking.

This has already started with devices outside our body that connect

us to the cloud. i E/&»RT
SUMMIT

ARKANSAS HEART HOSPITAL




4 steps to immortality

Create a Brain-Computer
Interface
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Replacing Neurons With
Svynthetic Circuitry
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Build Simulated Worlds

SUMMIT

ARKANSAS HEART HOSPITAL




Permanent Residence
in the Simulation

Joe zowH EA,\/‘RT
SUMMIT

ARKANSAS HEART HOSPITAL




Therapies for Longevity
The Immortalists Approach

e 2045 Initiative
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Dimitri Itskov — 2045
Initiative




Avatar A

 S3million but you can sell body parts you will not need them.
A robotic copy of a human body remotely controlled by brain
mapping. 85% of technology already available.

* Possible by year 2020
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Avatar B

* Full body prosthesis into which your head will be
transplanted.

* Possible by 2030
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Avatar C

* Consciousness transferred into non biological brain and body
mechanical, custom made, non aging. Grater than human
capabilities.

* Possible by year 2040
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Avatar D

* Non physical hologram
* No moving Parts

* Possible by year 2045
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The dark side of the Smgularlty
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Longevity-How do we do it?

The “seven deadly things” & their fixes

Damage type The maintenance approach
Cell loss, cell atrophy Replace, using stem cells
Division-obsessed cells Reinforce, using telomere control
Death-resistant cells Remove, using suicide genes etc
Mitochondrial mutations Reinforce, using backup copies
Intracellular waste products Remove, using foreign enzymes
Extracelluar waste products  Remove, using immune system
Extracellular matrix stiffening Repair, using crosslink-breakers

Existence of any 8" is looking increasingly unlikely
sens research foundation
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Lifetime Energy Expenditure - Occupation and Sport by Gender
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Why bodybuilding at age 93 is a great idea
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Successful Aging needs:- Work, Diet and Exercise s u M
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Comparison: Car Maintenance
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