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CI PRESIDENT'S REPORT

Hello everyone,

Happy holidays to all of our members and readers around
the world as we approach the close of another year here at
the Cryonics Institute. Sincere thanks to everyone for your
support for and interest in the exciting world of cryonics.

2024 has been another year of continued growth and
improvement. As of December 1, we have 2,255 members,
264 human patients and 269 pet patients. I'm confident
those numbers will keep growing in 2025, further strength-
ening our organization. Additional cryostats were installed
at our new facility this year to accommodate new and future
patients, and | will say it is rewarding to think back just a few
short years when “Cl West” was just an empty building. I'm
very proud of what we have accomplished and to be leading
our exceptional and hard-working team who converted an
empty building into a state-of-the-art cryonics facility.

I'm also proud to have been re-elected as Cryonics Institute
President and | thank everyone for their support and confi-
dence in the direction | have been taking CI. This year we
also had a change in our Leadership Team, with the election
of Lauren Fosco to the Board.

Lauren has been quite active in the cryonics space over the
past few years, working with Biostasis Technologies, speak-
ing at several events and spearheading the new iOS version
of the Cl app with Nikki Olson among other achievements.
She was also working closely with Jim Broughton during
his too-brief tenure with Cl, so I'm excited to see her continue
Jim's work as well as forge a legacy of her own.

Lauren replaces Paul Hagen, who has served with distinc-
tion for many years, so | want to take this opportunty to pub-
licly thank and recognize him for his service. I'm also happy
to report that by vote of the Board of Directors and due to his
experience and contributions, Paul will continue to serve on
the Finance Advisory Committee.

Congratulations to incumbents Connie Ettinger, Pat Heller
and Joe Kowalsky, who were re-elected to the Board and a
special thanks to candidate Nicolas Lacombe, who ran but
was not elected this cycle. Thanks also to Nicolas for volun-
teering to help out with the Immortalist Society meeting at
this year's AGM.

It's vitally important our Board continues to evolve for the
future with a mix of experienced and new members, so | am
very happy we have members with the motivation and the
dedication to lead our organization. Thanks to everyone,
both incumbents and newer members, for their service and
contributions to Cl's continuing success.

In other news, we have partnered with International
Cryomedicine Experts (ICE) to formally provide professional
standby services for Cryonics Institute members worldwide .

Continuing on the topic of standby, Suspended Animation
Inc. (SA) has announced that they will be offering Field
Cryoprotectant Services (FCP) to Cl members contracted
with their company.

More details about both ICE Standby and SA's new FCP ser-
vice can be found later in this issue.

I'm very happy we have been able to expand the profession-
al standby options and services available to our members.
Since the standby process is so critical to achieving an opti-
mal suspension, the more options we can offer the better.

Cl has a number of other projects in the works for 2025 so it
promises to be an eventful year. I'm glad you're with us on
this journey to the future!

Sincerely

Dennis Kowalski
President - Cryonics Institute
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Membership Benefits

Why join the Cryonics Institute?

The choice is clear: Irreversible physical death, dissolution and decay,
or the possibility of a vibrant and joyful renewed life. Don’t you want
that chance for yourself, your spouse, parents and children?

1)

2)

3)

4)

5)

6)

A Second Chance at Life

Membership qualifies you to arrange and fund a
vitrification (anti-crystallization) perfusion and cooling
upon legal death, followed by long-term storage in
liguid nitrogen. Instead of certain death, you and
your loved ones could have a chance at rejuvenated,
healthy physical revival through cryopreservation.

Affordable Cryopreservation
The Cryonics Institute (CI) offers
cryopreservation for as little as $28,000.

Affordable Membership

Become a Lifetime Member for a one-time payment
of only $1,250, with no dues to pay. Or join as a
Yearly Member with a $75 inititation fee and dues of
just $120 per year, payable by check, credit card or
PayPal.

full-body

Lower Prices for Spouses and Children
The cost of a Lifetime Membership for a spouse of a
Lifetime Member is half-price and minor children of a
Lifetime Member receive membership free of charge.

Quality of Treatment

Cl employed a Ph.D level cryobiologist to develop
CI-VM-1, Cl's vitrification mixture which can
help prevent crystalline formation at cryogenic
temperatures.

Standby Options and Assistance

Cl's use of Locally-Trained Funeral Directors means
that our members can get knowledgeable, licensed
care. Or members can arrange for professional
cryonics standby and transport by subcontracting
with Suspended Animation, Inc or International
Cryomedicine Experts (I.C.E.) Cialso offers Standby

7)

8)

9)

10)

11)

12)

Training Materials and Kits for members who choose
to perform Local Standby.

Affordable Funding Options
Cryopreservation with Cl can be funded through
life insurance policies issued in the USA or other
countries. Prepayment and other options for funding
are also available to Cl members.

Cutting-Edge Cryonics Information
Members receive a free e-subscription to the Cryonics
Institute Newsletter, as well as access to our Facebook
page, Twitter feed, YouTube channel and an official
members-only forum.

Helpful, Professional Support

Cl's professional staff is available to answer any
questions and address any concerns you may have
about Cl, your membership or Cryopreservation.

Additional Preservation Services

Cl offers a sampling kit, shipping and long-term liquid
nitrogen storage of tissues and DNA from members,
their families or pets for just $98.

Support Education and Research
Membership fees help CI to fund important cryonics
research and public outreach, education and
information programs to advance the science of
Cryonics.

Member Ownership and Control

Cl Members are the ultimate authority in the
organization and own all Cl assets. They elect the
Board of Directors, from whom are chosen our
officers. Cl members also can change the Bylaws of
the organization (except for corporate purposes).

CRYONICS

Technology for Life

To get started, contact us at:

(586) 791-5961

- email: info@cryonics.org
Visit us online at www.cryonics.org
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Member Readiness Checklist

You've signed up for cryonics -
what are the next steps?

Welcome Aboard! You have taken the first critical step in preparing for the future and possibly ensuring your own
survival. Now what should you do? People often ask “What can | do to make sure | have an optimal suspension?”

Here's a checklist of important steps to consider.

O

O O o o o

Become a fully funded member through life insurance or easy pre-payments

Some members use term life and invest or pay off the difference at regular intervals. Some use whole
life or just prepay the costs outright. You have to decide what is best for you, but it is best to act
sooner rather then later as insurance prices tend to rise as you get older and some people become
uninsurable because of unforeseen health issues. You may even consider making Cl the owner of your
life insurance policy.

Keep Cl informed on a regular basis about your health status or address changes. Make sure your Cl
paperwork and funding are always up to date. Cl cannot help you if we do not know you need help.

Keep your family and friends up to date on your wishes to be cryopreserved. Being reclusive about
cryonics can be costly and cause catastrophic results.

Keep your doctor, lawyer, and funeral director up to date on your wishes to be cryopreserved. The right
approach to the right professionals can be an asset.

Prepare and execute a Living Will and Power of Attorney for Health Care that reflects your cryonics-
related wishes. Make sure that Clis updated at regular intervals as well.

Review the Cl Standby Manual and other materials designed to help you with you Standby Planning.
Also, consider joining or forming a local standby group to support your cryonics wishes. This may be
one of the most important decisions you can make after you are fully funded. As they say-"Failing to
plan is planning to fail”.

Always wear your cryonics bracelet or necklace identifying your wishes should you become
incapacitated. Keep a wallet card as well. If you aren’t around people who support your wishes and you
can't speak for yourself a medical bracelet can help save you.

Get involved! If you can, donate time and money. Cryonics is not a turnkey operation. Pay attention and
look for further tips and advice to make both your personal arrangements and cryonics as a whole a
success. The stronger our organization is, the stronger your chances of success.

Keep your records, contact information and contracts up to date. It is recommended you review your
relevant information annually at a minimum. One way is to schedule time to review all your materials
at the same time you submit your required Annual Proof of Funding to Cl. Also, Be especially aware of
easy to forget things like a new email, phone number or address. Remember, you can also contact us
at any time to ask if you have any outstanding paperwork or other info that needs to be updated.

The online Cl Members' Information Form is a great resource for updating your current information
on file.



https://cryonics.org/members/funding-life-insurance/
https://cryonics.org/members/ci-standby-manual/
https://form.jotform.com/dgmediadesign/ci-member-data-form

DNA and Tissue Sample
Preservation Services

Lifetime and Annual Members of the Cryonics Institute
can have DNA / Tissue Samples cryopreserved by Cl.
Annual Members must have fully paid for no less than
one vyear, i.e. have paid $120 yearly dues (plus the
initial $75 initiation fee if it is their first year) for a full
year's Membership.

Cl provides a DNA sampling kit for hair, skin, and/
or inner cheek samples from living persons or pets.
Tissue samples may be extracted from a deceased
person or pet by a funeral director or veterinarian,
respectively. A CI Member may store DNA/tissue for
$98 for four samples that will each fit into a 1.8ml
sample vial. Some members choose to store larger
samples, which cost more and that cost is calculated
based on the sze of the sample. The cost includes a
DNA sampling kit which consists of four 1.8-milliliter
nalgene vials, swabs, instructions, tissue storage con-
tracts and labels that can be placed on the vials, along
with a mailing envelope. Each nalgene vial can be
individually labeled for content. Each full kit is labeled,
identified by a tissue storage contract and stored in
liquid nitrogen at the Cryonics Institute.

Tissue samples need not be sent to Cl in the DNA
sampling kit. Any small vial or container can be used,
and CI will transfer samples to nalgene vials for stor-
age in liquid nitrogen.

For more information on DNA and Tissue Storage
Cryopreservation, please contact us at info@cryonics.

org or visit cryonics.org:


https://www.cryonics.org/resources/category/C63/63

Visiting Hours For Family
Members of Cl Patients
Monday: 2:00pm - 4:00pm
Tuesday 2:000m - 4:00pm
Wednesday 2:00pm - 4:00pm
Thursday 2:00pm - 4:00pm

We ask that visitors kindly give us at least one
month advance notice to ensure there are no
scheduling conflicts. We cannot guarantee that
the facility will be accessible to visitors who have
not scheduled their visit in advance.

** These visiting hours ar subject to
change without notice due to patient
or pet emergencies. **

These requiirements have been established for
multiple reasons, but most importantly for pro-
tecting our patients, members and facility.

Questions regarding visitation can be directed to
Andy Zawacki, Facility Manager at info@cryonics.
org or 1-586-791-5961.

Thank you!



Who
will be
there
for

YOU?

Don’t wait to make your plans.
Your life may depend on it.

Suspended Animation fields teams of specially trained cardio-thoracic
surgeons, cardiac perfusionists and other medical professionals with
state-of-the-art equipment to provide stabilization care for Cryonics
Institute members in the continental U.S.

Cryonics Institute members can contract with Suspended Animation for
comprehensive standby, stabilization and transport services using life
insurance or other payment options.

Speak to a medical representative for more information.

Call 1-949-482-2109

or email info@suspendedanimationinc.com

MKMCAD160205 216
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Cryonics Insitute Check-In App
now available on iOS

Ever since Cllaunched our legacy Android Check-In app,
Apple users have been asking for an iOS version and we are
pleased to announce it is now available to download here.
The new app has been built from the ground up, improving
on the functionality of the legacy Android version and
improving it with a modern interface and new features that

make the most of the iOS architecture.

The original Android version has also received a much-
needed overhaul to improve its stabiliy and usability. Both
projects come to us courtesy of the hard work and dediction

of Cl Members Lauren Fosco and Nikki Olson who gracious-
ly volunteered their time and professional expertise to deliver

a superior user experience for both Android and iOS users.

The app allows members to stay connected and secure with
ease—right from their iPhone or Apple Watch. This first iOS
release features a refreshed user interface along with new
features designed for improved usability, making it much
easier and more intuitive than the legacy app for scheduling

and managing check-in alerts.
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Getting Started

1 Create Your Profile:
Enter your name and mobile phone number, then tap
“Send Verification Text” to confirm your number.

2 Add Your Contacts:
Next you can add trusted contacts. Be sure to tap
‘Verify' so they can opt in and confirm the system can
reach them.

3 Set Your Alarm Type:

Choose the alarm type that fits your needs:
-Exact Alarms: Trigger at a specific time you set
(choose up to 3 times).
-Interval Alarms: Trigger at regular intervals between
1 and 24 hours.

4 Customize your check-ins further by excluding cer-
tain times of day or days of the week.

Additional Features

Step Alerts:

If no steps are detected over a set period, the app will auto-
matically check in on you. This feature is easy to activate and
configure in the Settings menui.

Apple Watch Companion App:

If you have an Apple Watch, be sure to install the companion
app for added convenience. With the watch app, you can
check in or alert your contacts directly from your wrist. It also
supports Apple Watch Complications, allowing you to place
the app icon directly on your watch face for quick access.

Explore More

Explore the Settings to further customize your setup with
options for notification sounds, personalized messages, and
other system preferences.

For users of the legacy Android Check-In App, you can
expect an update that will bring new features to the Android
version, along with a Ul refresh.

Thanks again to Lauren and Nikki for volunteering to take on
this important project and for delivering a professional qual-
ity product far above and beyond expectations. Both of them
spent months developing, refining and thoroughly testing
both versions, which would have easily cost thousands to
outsource.

Both Android and iOS versions are completely free to both
Cl Members and the wider cryonics community. Download
links for both can be found on the Cl website.
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SCIANCE

Immortal jellyfish can theoretically live forever. (Image credit: Duangkamon Panyapatiphan via Getty Images)

CRYONICS
NEWS

Science, Technology and Medical News from the Web

from LIVESCIENCE.COM

Extreme longevity: The secret to living longer may be

hiding with nuns... and jellyfish

On March 4, Maria Branyas Morera turned 116. In January,
the great-grandmother, who was born in San Francisco in
1907 and now lives in a nursing home in Catalonia, Spain,
became the world's oldest person following the death of Sis-
ter André (née Lucile Randon), a French nun who lived to be
118.

Branyas Morera, who goes by the nickname “super grand-

mother,” has lived through the 1918 Spanish flu pandemic,

both World Wars and the Spanish Civil War. She also sur-
vived a bout of COVID-19 just weeks after turning 113, ac-

cording to Guinness World Records.

Branyas Morera attributes her long life to a number of things,
from enjoying nature and good company to “staying away
from toxic people,” but she ultimately credits her extreme
longevity to “luck and good genetics,” she told Guinness
World Records.

Branyas Morera is part of a super-exclusive club: She is a su-
percentenarian, meaning a person whois 110 years or older.
For instance, in Japan only about 30 people can claim this
title, meaning only 1 in 871,600 people reaches this mile-
stone, according to the New England Centenarian Studly. In
comparison, approximately 573,400 centenarians (people
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who are at least 100 years old) were alive worldwide in 2021,
according to the United Nations.

Related: We're nowhere near reaching the maximum human
life span, controversial study suggests

People like Branyas Morera could help scientists better un-
derstand what allows some people to live so long. Is their
longevity just luck, or is it due to good genes and other fac-
tors? And which genes are the most critical to defying the
aging process?

Studying centenarians and supercentenarians also could
reveal insight into the maximum life span for humans — and
potentially ways to extend it. Supercentenarians tend to have
certain lifestyle factors in common, which may help people
overall lead longer, healthier lives. But to dramatically extend
the human life span, scientists may have to venture beyond
Homo sapiens and look to our long-lived animal counter-
parts.

Are good genes the key to
extreme longevity?

Genes clearly play a role in longevity. Children and siblings
of centenarians tend to live longer than average, according
to Medline, a service of the National Library of Medicine. And
a 2016 study in the journal Aging found that genes tied to
immune function and cell repair were more active in these
extremely old people.

In general, scientists estimate that about 25% of life span is
determined by genetics. But which specific genes, if any,
play the largest roles in aging?

For decades, Dr. Annibale Puca, a professor of genetics at
the University of Salerno in Italy, has been trying to answer
that question.

In 2011, Puca discovered a human gene called BPIFB4 that
halts cardiovascular aging and even reverses some aspects
of aging when inserted into mice. In a 2015 paper in the jour-
nal Circulation Research, Puca and his colleagues showed
that a certain version of BPIFB4 was associated with excep-
tional longevity and was overrepresented in centenarians.
Those with two copies of the gene variant had less cardio-
vascular illness, lower blood pressure and less arteriosclero-
sis, compared with people without two copies of the gene
variant. Puca estimates that about 10% of humans have this
gene variant.

Could BPIFB4 partly explain why certain people are pre-
disposed to living longer than others? Puca thinks so. “You
don't live to 110 unless you have good genes,” he told Live
Science.

In follow-up research, Puca’s team not only halted heart

damage in middle-age and elderly mice but also reversed
the biological age of the mice’s hearts by the human equiva-
lent of 10 years, according to the study.

“In the lab, we were able to regenerate their blood vessels
and vascular (circulatory) systems, which converted inflam-
matory cells into anti-inflammatory cells,” Puca said. “We
found that cardiovascular function was corrected in the
mice.”

In a paper published Jan. 13 in the journal Cardiovascular
Research, Puca and his team introduced the gene into heart
cells collected from organ donors who had died of heart
failure. As with the lab mice, the mutated gene rewound the
clock and reversed cardiac aging by increasing cardiovascu-
lar function by 20% to 60%. Inflammatory cells also morphed
into healthy cells.

“We now know that it works in human tissue,” Puca said.

Puca's colleague Paolo Madeddu, a professor of experimen-
tal cardiovascular medicine at the University of Bristolin Eng-
land, said that if more research backs up the effect, BPIFB4
could be inserted via gene therapy into the cells of people
who don't carry the gene. However, the application of this
treatment is still many years away.

"You would need to repeat the therapy over and over again,”
Madeddu told Live Science. “It doesn't last forever.”

The researchers are currently testing whether the protein the
gene codes for, rather than the anti-aging gene itself, can
have similar effects in cardiac cells.

BPIFB4 isn't the only gene tied to a longer life span. In 2019,
researchers described a so-called “longevity gene,” Sirtuin
6 (SIRT6), in the journal Cell. SIRT6 helps repair DNA, which
aging cells can't repair efficiently, leading to gene mutations
that can drive cancer and other illnesses.

The researchers analyzed the activity of SIRT6 in a range
of rodent species, from mice to beavers, and found that the
animals with the longest life spans also had the most efficient
DNA repair capabilities due to their SIRT6 proteins being
“more potent,” according to the study.

Last year, a follow-up study in The Embo Journal looked at a
cohort of 450 Ashkenazi Jewish centenarians and 550 Ash-
kenazi Jewish individuals who didn't have a family history of
extreme longevity. The researchers discovered that a “novel
rare variant,” which they dubbed “centSIRT6,” was twice as
prevalent in the centenarians than in the latter group.

In lab dishes, they also found that centSIRT6 not only helped
repair broken DNA but also “more robustly killled] cancer
cells” when compared with the more common version of
SIRTS, according to the study.
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Approximately 573400 centenarians (people who are at least 100 years old) are alive today. (Image credit: Freemixer via

Getty Images)

Environmental factors tied to
extreme longevity

While variations in human genes affect longevity, envi-
ronmental factors also play a role. Numerous studies have
shown that things like being optimistic, having a healthy diet
and not smoking are tied to living a longer life.

But can supercentenarians tell us about other factors that
may extend life span? Some researchers say they've uncov-
ered hints in a surprising place: convents.

Before Branyas Morera held the title of the world's oldest per-
son, a French nun, Sister André, was the oldest living person.
That may not be a coincidence. Many Catholic nuns live to
become centenarians — and even supercentenarians. But
why is this?

Several years ago, anthropologist Anna Corwin, author of
"Embracing Age: How Catholic Nuns Became Models of
Living Well” (Rutgers University Press, 2021), spent time at
a convent in the Midwest, interviewing the nuns who lived
there. Corwin noticed similar patterns in the women's lives
that may be tied to longevity.

“It's not specifically because they're nuns that they're able to
live for so long, but rather the types of cultural practices they
engaged in,” Corwin, an associate professor of women’s
spirituality and anthropology at the California Institute of In-
tegral Studies in San Francisco, told Live Science.

In general, nuns were living lives full of meaning. It also
helped that they were part of a tight-knit, supportive community.

The nuns also tended to reject the stigma around aging.
Corwin said they participated in day-to-day activities, such
as prayer and socializing, well into old age. And they didn’t
necessarily view themselves as elderly.

"One of my first months at the convent, | met this 95-year-old
woman who was in a wheelchair totally hunched over, who
you would imagine couldn't participate in anything,” Cor-
win said. “I asked her what she does with her days, and she
said, 'l serve the infirm and visit the elderly. Sure enough, as |
watched her, she would wheel slowly down the hallway and
check in on her neighbors in the infirmary to make sure they
were doing well.”

Corwin concluded that the nun found fulfillment and mean-
ing in life by helping others. She also viewed herself as hav-
ing autonomy and agency, Corwin said.

While this evidence may be anecdotal, a study conducted
by epidemiologist and leading Alzheimer's expert David
Snowdon backed up these observations. In 2003, Snowdon
conducted a longitudinal study of 678 nuns from the School
Sisters of Notre Dame, an international organization recog-
nized by the Catholic Church.

Snowdon found that nuns had “lower all-cause mortality
rates than did the general population and this mortality ad-
vantage increased over time.” In fact, these nuns were "27%
more likely to live into their 70s than their lay peers, and their
likelihood of living longer increased with time,” Corwin wrote
in her book. In addition, the nuns were less likely to smoke,
and they ate healthily and lived peaceful and communal
lives.
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It's not clear how some of the most obvious differences be-
tween nuns and the general population — namely, that they
make vows of celibacy and don't have children — affect lon-
gevity. Some research has found that each child a woman
gives birth to shaved off years of a woman’s life, while other
studies have shown that people with children live longer
than the child-free.

What animals reveal about
extreme longevity

While human genes and environmental influences may lead
to incremental improvements in longevity, to make leaps
and bounds, it may help to look to the animal kingdom.

That's what Steven Austad, a distinguished professor in the
department of biology at The University of Alabama at Bir-
mingham, is doing.

Last year, Austad, who is also senior scientific director inter-
im chair with the American Federation for Aging Research,
wrote a book titled “Methuselah’s Zoo: What Nature Can
Teach Us about Living Longer, Healthier Lives” (MIT Press,
2022). (The title is a nod to Methuselah, a biblical patriarch
who supposedly lived to be 969 years old.) Austad’s book
focuses on the longest-living animals on Earth, from bow-
head whales (Balaena mysticetus), which can live 200-plus
years, to Escarpia laminata, a species of tube worm found in
the Gulf of Mexico that has an average life span of about 300
years.

However, the creature that captured Austad’s attention was
the world’s oldest animal, a 507-year-old ocean quahog
(Arctica islandica) dubbed “Ming the Mollusk.”

One factor in Ming's longevity is clearly its underwater envi-
ronment: It's “cold, safe and deficient of any real predators,”
Austad wrote in 2022 in an article for The Atlantic.

“Mollusks like Ming spend most of their lives living in really
cold water burrowed in the mud and covered by a thick
shell,” Austad told Live Science. “Living at the bottom of the
ocean is very stable, and being in the mud probably adds a
layer of safety as well as having a shell.”

Austad suspects that when animals aren’t prone to predation
or to the vagaries of a harsh or chaotic environment, evolu-
tion favors physiology that lasts a long time.

Bivalves also draw heat from their surroundings rather than
generating it themselves the way humans and other mam-
mals do. This may lead to creatures like Ming that are better
protected from oxidative stress, Austad hypothesized. (Oxi-
dative stress, or damage to tissue by chemically reactive oxy-
gen compounds, has long been linked to aging.)

To test his theory, Austad and his students brought a vari-
ety of mollusk species into their lab, including bay scallops

(Argopecten irradians), which live an average of two years;
table clams, which can live up to a century; and a handful of
super-aging ocean quahogs like Ming, and introduced oxy-
gen-radical generating chemicals to their tanks. The scallops
succumbed within two days, while the table clams held on
for 11.

Two weeks into the experiment, the quahogs remained
"happy as a clam” despite living in tainted water, Austad said.
This suggested that the quahogs were recovering from or
preventing oxidative stress.

“As humans, we can't replicate their living conditions, but we
can figure out how they do it," Austad said. “[There are] no
doubt some genetic tricks, but it could also be something
that we could replicate pharmacologically if we understood
it well enough.”

Currently, there’s only one animal species that could theo-
retically live forever: the immortal jellyfish (Turritopsis dohr-
nii). No bigger than a pinky nail, these translucent blobs can
turn back their biological clocks when injured and revert into
plant-like polyps sprouting from the ocean floor. If enough
of these polyps colonize, they can eventually begin to bud
and “release medusae that are genetically identical to the in-
jured adult,” according to the American Museum of Natural
History.

This shape-shifting is possible thanks to a process known
as transdifferentiation, which restarts cell generation and
essentially gives these amorphous blobs a second lease on
life. For the past three decades, scientists have been study-
ing this mechanism and different ways to apply it to humans.

So far, no one has pinpointed the reason cells can transdif-
ferentiate. But a 2022 paper published in the journal Pro-
ceedings of the National Academy of Sciences found that
T. dohrnii had double the DNA repair genes of other jellyfish
species. They also had gene mutations that protect telo-
meres, the caps on the ends of chromosomes, which typi-
cally shorten with age, according to the study.

However, that doesn’t mean humankind could borrow these
genes and seemingly live forever — or become supercente-
narians like Branyas Morera, for that matter. Only time will tell.

Editor's Note: This story was corrected on Friday, March 31
at 9:45 a.m. EDT to note that there are only 30 supercenten-
tarians alive today in Japan, not worldwide. It was also cor-
rected to note that the U.N. data on the the total number of
centenarians alive worldwide was from 2021.

Due to an editing error, the article also mistakenly said that
Snowdon’s research compared the health outcomes of nuns
with different lifestyles; his research only compared the health
outcomes of nuns with the general population, not with each
other. That reference was removed on April 4.
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Scientists discover a new class of ice called ’Ice 0’

Cold drinks, frosty windows, ice sculptures; ice in its various Ice O: New class of ice revealed

forms is deeply ingrained in our everyday life. Yet, for most

of us, it's nothing more than a taken-for-granted phenom- In an intriguing endeavor, experts from the Institute of In-
enon. We see it as just “frozen water,” but science begs to dustrial Science at the University of Tokyo have achieved a
differ. monumental breakthrough.

There are more than 20 different types of ice, formulating The scientists have unraveled the existence of ice 0, an ec-
under a plethora of pressure and temperature combina- centric class of ice that triggers the formation of ice crystals
tions. in supercooled water.

Ice |, the common form we use to Chlu our dl’inkS, ﬂaturally The process of ice formation usua[ly begins Wlth Sma“ pre_
occurs on Earth along with a few other forms. However, a cursor crystals with a configuration identical to ice 0.
recent breakthrough has uncovered yet another type, the

enigmatic Ice 0. According to research recently published in Nature Com-

27 CRYONICS INSTITUTE MAGAZINE « CRYONICS.0RG


http://www.cyonics.org
https://www.earth.com/news/scientists-discover-a-new-class-of-ice-called-ice-0/
https://blog.google/products/pixel/pixel-watch-3-loss-of-pulse-detection/

munications, these ice 0-like structures can trigger the
freezing of a water droplet near its surface, contradicting
the traditionally established notion that droplets freeze from
their core.

A shiftin understanding ice
formation

Ice formation, or ice nucleation, is typically a heteroge-
neous process. It often occurs at the point of contact where
liquid water meets a solid surface, like the container's
surface.

But, the new study has defied these norms by showcasing
that ice nucleation can also occur slightly below the water’'s
surface, where it encounters air. At this juncture, the ice
forms around small precursors, embodying the trademark
ring-shaped structure of ice 0.

“Simulations have shown that a water droplet is likely to
crystallize near the free surface under isothermal condi-
tions,” said study lead author Gang Sun. This settles a
longstanding dispute about the preferred site of crystalliza-
tion - surface or internal.

The role of ice 0 precursors

The ice 0 precursors closely resemble supercooled water,
thus enabling water molecules to crystalize more read-

ily from it, bypassing direct formation into the structure of
regularice.

These tiny ice 0 precursors are spontaneously formed, a
result of negative pressure effects invoked by the surface
tension of water.

The initiation of crystallization from these precursors
prompts structures akin to ice O to rapidly reorganize them-
selves into the more familiar ice .

Hajime Tanaka, the senior author of the study, emphasized
the broader implications of the research.

“The findings regarding the mechanism of surface crystal-
lization of water are expected to contribute significantly to
various fields, including climate studies and food sci-
ences, where water crystallization plays a critical role,” said
Tanaka.

Implications across various fields

A comprehensive understanding of ice and its formation
process can provide invaluable insights into various niche
areas.

In meteorology, the formation of ice via ice 0-like precursors
could play a pivotal role in small water droplets, like those

found in clouds.

Moreover, understanding ice could lead to technological
advancements in areas ranging from food sciences to air
conditioning.

This remarkable discovery underscores the immense
trajectory science can take, leading us from a simple water
droplet all the way to the clouds.

The future of ice research

As researchers delve deeper into the complexities of ice
and its various forms, the future of ice research promises to
unlock even more mysteries.

One exciting area of exploration is the link between ice
formation and climate change. Understanding how various
types of ice interact with the environment is key, offering
important insights into weather patterns and Earth’s overall
climate system.

In addition, the study of ice 0 and its precursors could lead
to advancements in materials science. The unique proper-
ties of ice 0 may inspire innovative applications, such as the
development of new cooling systems or insulation materi-
als that leverage its distinct crystalline structure.

Moreover, ongoing investigations into ice’s role in biologi-
cal processes could shed light on how living organisms
survive in extreme cold conditions. This knowledge might
pave the way for breakthroughs in cryopreservation tech-
niques, potentially revolutionizing fields like medicine and
biotechnology.

The study is published in the journal Nature Communica-
tions.
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Axons in brain cells may resem-
ble “pearls on a string” rather
than tubes. A new study high-
lights how axon shape impacts
brain signaling and offers new
insights into neuron structure.

Rewriting Biology Textbooks: Johns Hopkins Scientists
Debunk Century-Old Assumption About Brain Cells

Axons in brain cells resemble a string of pearls rather than
smooth tubes, according to Johns Hopkins researchers.
This discovery, aided by advanced imaging and modeling,
reveals how physical and membrane properties influence
axon structure and function, challenging long-held beliefs
and offering insights into brain signaling and disease.

Biology textbooks may require revision, according to Johns
Hopkins Medicine scientists, who have presented new evi-
dence suggesting that an armlike structure of mammalian
brain cells might have a different shape than what scientists
have assumed for over a century.

Their study on mouse brain cells shows that the cells' ax-
ons — the armlike structures that reach out and exchange

information with other brain cells — are not the cylindrical
tubes often pictured in books and on websites but more like
pearls on a string.

A report on the findings was recently published in the jour-
nal Nature Neuroscience.

“Understanding the structure of axons is important for
understanding brain cell signaling,” says Shigeki Watanabe,
Ph.D., associate professor of cell biology and neuroscience
at the Johns Hopkins University School of Medicine. “Axons
are the cables that connect our brain tissue, enabling learn-
ing, memory and other functions.”

Scientists have known that pearl-like structures in axons,
referred to as axon beading, can develop in dying brain
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cells and in people with Parkinson’s and other neurodegen-
erative diseases due to the loss of membrane and skeletal
integrity in neurons.

Under normal conditions, axons are thought to be shaped
like tubes with a mostly constant diameter and occasional
bubble-like structures (synaptic varicosities that hold globs
of neurotransmitters, which enable signaling to other brain
cells).

Investigating Axon Pearling

Watanabe had initially seen repeated axon pearling in the
nervous system of worms and grew more curious about the
structures after a discussion with Swiss scientist Graham
Knott, Ph.D. A research team from Harvard University had
published a study in 2012 that identified repeated “skeletal”
components in axons, so the pair of researchers discussed
experiments to get rid of the axon skeleton to see if the
pearl structures disappear, says Watanabe.

Johns Hopkins graduate student and study first author
Jacqueline Griswold tested the idea but found no effect on
axon pearling.

Then, Watanabe and Griswold worked with theoretical
biophysics colleague Padmini Rangamani, Ph.D., professor
of pharmacology at the University of California San Diego
School of Medicine, to look more closely at axons’ physical
properties.

To be able to see axons on brain cells (neurons), which

are 100 times smaller than the width of a human hair, the
scientists used high pressure freezing electron microscopy.
Like standard electron microscopy, which shoots beams
of electrons at a cell to outline its structure, Watanabe and
his team froze mouse neurons to preserve the structures’
shape.

“To see nanoscale structures with standard electron
microscopy, we fix and dehydrate the tissues, but freezing
them retains their shape — similar to freezing a grape rather
than dehydrating it into a raisin,” says Watanabe.

The researchers studied three types of mouse neurons:
ones grown in the lab, those taken from adult mice, and
those taken from mouse embryos. The neurons were non-
myelinated (they were without the myelin-insulating cover
that surrounds the axon).

The researchers found the bubbly, pear shape of axons
among all of the tens of thousands of images taken of the
tissue samples.

The scientists named the pearl-like structures in which the
axon swells “non-synaptic varicosities.”

“These findings challenge a century of understanding

about axon structure,” says Watanabe.

Insights from Mathematical
Modeling and Experiments

The scientists also used mathematical modeling to see if
the axon membrane influenced the shape or presence of
the pearl on a string structure. They found that simple me-
chanical models could be used to explain these structures
very effectively.

Furthermore, experiments with the mathematical model
and mouse brain samples showed that increasing the
concentration of sugars in the solution around the axon or
decreasing tension in the axonal membranes reduced the
pearl structures’ size.

In another experiment, the scientists removed cholesterol
from the neuron’s membrane to make it less stiff and more
fluid-like. Under this condition, they found less pearling in
both mathematical models and mouse neurons, along with
reduced ability of the axon to transmit electrical signals.

A wider space in the axons allows ions [chemical particles]
to pass through more quickly and avoid traffic jams,” says
Watanabe.

The scientists also applied high frequency electrical stimu-
lation to the mouse neurons, which made pearled struc-
tures along axons swell, on average, 8% longer and 17%
wider for at least 30 min after stimulation and increased the
speed of electrical signals. However, when cholesterol was
removed from the membrane, the axon'’s pearls lost their
swollen state and had no change in the speed of electrical
signals.

The research team plans to examine axonal “arms” in hu-
man brain tissue taken with permission from people having
brain surgery and those who have died from neurodegen-
erative diseases. This work formed the basis of a recently
awarded Multiple Principal Investigator grant to Watanabe
and Rangamani from the National Institute of Mental
Health.

Reference: "Membrane mechanics dictate axonal pearls-on-a-string mor-
phology and function” by Jacqueline M. Griswold, Mayte Bonilla-Quintana,
Renee Pepper, Christopher T. Lee, Sumana Raychaudhuri, Siyi Ma, Quan
Gan, Sarah Syed, Cuncheng zZhu, Miriam Bell, Mitsuo Suga, Yuuki Yamagu-
chi, Ronan Chéreau, U. Valentin Nager|, Graham Knott, Padmini Rangamani
and Shigeki Watanabe, 2 December 2024, Nature Neuroscience.
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Two small, humanoid robots play soccer after being trained with reinforcement learning. The Al tool helps the robots to

be more agile and resilient compared with traditional computer programming, according to a recent studly.

Reinforcement learning Al might bring
humanoid robots to the real world

ChatGPT and other Al tools are upending our digital lives, "We've seen really wonderful progress in Al in the digital
but our Al interactions are about to get physical. Humanoid world with tools like GPT,” says Ilija Radosavovic, a com-
robots trained with a particular type of Al to sense and react  puter scientist at the University of California, Berkeley. “But
to their world could lend a hand in factories, space stations, I think that Al in the physical world has the potential to be
nursing homes and beyond. Two recent papers in Science  aven more transformational.”

Robotics highlight how that type of Al — called reinforce-

ment learning — could make such robots a reality. The state-of-the-art software that controls the movements of
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The robots were more responsive when they learned to move on their own, versus being manually programmed. As

input, the Als received data including the positions and movements of the robot’s joints and, from external cameras, the
positions of everything else in the game. The Als had to output new joint positions.

bipedal bots often uses what's called model-based predic-
tive control. It's led to very sophisticated systems, such as
the parkour-performing Atlas robot from Boston Dynam-

ics. But these robot brains require a fair amount of human
expertise to program, and they don't adapt well to unfamiliar
situations. Reinforcement learning, or RL, in which Al learns
through trial and error to perform sequences of actions, may
prove a better approach.

"We wanted to see how far we can push reinforcement
learning in real robots,” says Tuomas Haarnoja, a computer
scientist at Google DeepMind and coauthor of one of the
Science Robotics papers. Haarnoja and colleagues chose
to develop software for a 20-inch-tall toy robot called OP3,
made by the company Robotis. The team not only wanted
to teach OP3 to walk but also to play one-on-one soccer.

"Soccer is a nice environment to study general reinforce-
ment learning,” says Guy Lever of Google DeepMind, a
coauthor of the paper. It requires planning, agility, explora-
tion, cooperation and competition.

The toy size of the robots “allowed us to iterate fast,” Haar-
noja says, because larger robots are harder to operate and
repair. And before deploying the machine learning software
in the real robots — which can break when they fall over

— the researchers trained it on virtual robots, a technique
known as sim-to-real transfer.

Training of the virtual bots came in two stages. In the first
stage, the team trained one Al using RL merely to get the
virtual robot up from the ground, and another to score goals
without falling over. As input, the Als received data includ-
ing the positions and movements of the robot's joints and,
from external cameras, the positions of everything else in
the game. (In a recently posted preprint, the team created a
version of the system that relies on the robot’s own vision.)
The Als had to output new joint positions. If they performed
well, their internal parameters were updated to encour-
age more of the same behavior. In the second stage, the
researchers trained an Al to imitate each of the first two Als
and to score against closely matched opponents (versions
of itself).

To prepare the control software, called a controller, for the
real-world robots, the researchers varied aspects of the
simulation, including friction, sensor delays and body-mass
distribution. They also rewarded the Al not just for scoring
goals but also for other things, like minimizing knee torque
to avoid injury.

Real robots tested with the RL control software walked
nearly twice as fast, turned three times as quickly and took
less than half the time to get up compared with robots using
the scripted controller made by the manufacturer. But more
advanced skills also emerged, like fluidly stringing together
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actions. “It was really nice to see more complex motor skills
being learned by robots,” says Radosavovic, who was not a
part of the research. And the controller learned not just sin-

gle moves, but also the planning required to play the game,
like knowing to stand in the way of an opponent’s shot.

“In my eyes, the soccer paper is amazing,” says Joonho Lee,
a roboticist at ETH Zurich. “We've never seen such resil-
ience from humanoids.”

But what about human-sized humanoids? In the other
recent paper, Radosavovic worked with colleagues to train
a controller for a larger humanoid robot. This one, Digit from
Agility Robotics, stands about five feet tall and has knees
that bend backward like an ostrich. The team’s approach
was similar to Google DeepMind'’s. Both teams used com-
puter brains known as neural networks, but Radosavovic
used a specialized type called a transformer, the kind com-
mon in large language models like those powering Chat-
GPT.

Instead of taking in words and outputting more words, the
model took in 16 observation-action pairs — what the robot
had sensed and done for the previous 16 snapshots of
time, covering roughly a third of a second — and output its
next action. To make learning easier, it first learned based
on observations of its actual joint positions and velocity,
before using observations with added noise, a more realistic
task. To further enable sim-to-real transfer, the researchers
slightly randomized aspects of the virtual robot’s body and
created a variety of virtual terrain, including slopes, trip-
inducing cables and bubble wrap.

After training in the digital world, the controller operated a
real robot for a full week of tests outside — preventing the
robot from falling over even a single time. And in the lab,

the robot resisted external forces like having an inflatable
exercise ball thrown at it. The controller also outperformed
the non-machine-learming controller from the manufacturer,
easily traversing an array of planks on the ground. And
whereas the default controller got stuck attempting to climb
a step, the RL one managed to figure it out, even though it
hadn't seen steps during training.

Reinforcement learning for four-legged locomotion has be-
come popular in the last few years, and these studies show
the same techniques now working for two-legged robots.
"These papers are either at-par or have pushed beyond
manually defined controllers — a tipping point,” says Pulkit
Agrawal, a computer scientist at MIT. “With the power of
data, it will be possible to unlock many more capabilities in a
relatively short period of time.”

And the papers' approaches are likely complementary.
Future Al robots may need the robustness of Berkeley's
system and the dexterity of Google DeepMind’s. Real-world
soccer incorporates both. According to Lever, soccer "has
been a grand challenge for robotics and Al for quite some
time.”

CITATIONS

T. Haarnoja et al. Learning agile soccer skills for a bipedal
robot with deep reinforcement learning. Science Robotics.
April 10, 2024. doi: 10.1126/scirobotics.adi8022.

. Radosavovic et al. Real-world humanoid locomotion with
reinforcement learning. Science Robotics. April 17, 2024.
doi: 10.1126/scirobotics.adi95s79.

This bipedal robot learned
to handle a variety of phys-
ical challenges, including
walking on different ter-
rains and being bumped
off balance by an exercise

ball. Part of the robot's
training involved a trans-
former model, like the one
used in ChatGPT, to pro-
cess data inputs and learn
and decide on its next
movement.
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Newly discovered gene

may influence longevity

Sleep, fasting, exercise, green porridge, black coffee, a
healthy social life ..

There is an abundance of advice out there on how to live a
good, long life. Researchers are working hard to determine
why some people live longer than others, and how we get
the most out of our increasingly long lives.

Now researchers from the Center for Healthy Aging, Depart-

ment of Cellular and Molecular Medicine at the University
of Copenhagen have made a breakthrough. They have
discovered that a particular protein known as OSER1 has a
great influence on longevity.

“We identified this protein that can extend longevity (long
duration of life, red.). It is a novel pro-longevity factor, and it
is a protein that exists in various animals, such as fruit flies,
nematodes, silkkworms, and in humans,” says Professor
Lene Juel Rasmussen, senior author behind the new study.

Because the protein is present in various animals, the re-
searchers conclude that new results also apply to humans:

"We identified a protein commonly present in different
animal models and humans. We screened the proteins and
linked the data from the animals to the human cohort also
used in the study. This allows us to understand whether it is
translatable into humans or not,” says Zhiquan Li, whois a
first author behind the new study and adds:

“If the gene only exists in animal models, it can be hard to
translate to human health, which is why we, in the begin-
ning, screened the potential longevity proteins that exist in
many organisms, including humans. Because at the end
of the day we are interested in identifying human longevity
genes for possible interventions and drug discoveries.”

Paves the way for new treatment

The researchers discovered OSER1 when they studied a
larger group of proteins regulated by the major transcription
factor FOXO, known as a longevity regulatory hub.

“We found 10 genes that, when -- we manipulated their
expression - longevity changed. We decided to focus on
one of these genes that affected longevity most, called the
OSER1 gene,” says Zhiquan Li.

When a gene is associated with shorter a life span, the risk
of premature aging and age-associated diseases increases.
Therefore, knowledge of how OSER1 functions in the cells
and preclinical animal models is vital to our overall knowl-
edge of human aging and human health in general.

"We are currently focused on uncovering the role of OSER1
in humans, but the lack of existing literature presents a
challenge, as very little has been published on this topic to
date. This study is the first to demonstrate that OSER1 is a
significant regulator of aging and longevity. In the future,
we hope to provide insights into the specific age-related
diseases and aging processes that OSER1 influences,” says
Zhiguan Li.

The researchers also hope that the identification and char-
acterization of OSER1 will provide new drug targets for age-
related diseases such as metabolic diseases, cardiovascular
and neuro degenerative diseases.

"Thus, the discovery of this new pro-longevity factor allows
us to understand longevity in humans better,” says Zhiquan
Li.
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10 Worst Mistakes in Cryonics

Don’t ruin your chance for a succesful suspension

Not signing up ahead of time

Becoming a member, having contractsin place,
and having paperwork in order should not be
a last minute decision. Waiting until the last
minute or after death results in an unnecessary
delay of care or worse- No suspension at all!
Don't wait. Sign up here and be prepared.
https://www.cryonics.org/membership/

Not providing proof of funding

Some people believe that they can worry about
funding later or if they have funding, they have
put off providing proof of funding to CI. This
should be done annually. Failing to provide this
can result in a delay of care while the funding
clears, which can take weeks. Send your proof
of funding to Cl now to be prepared.

Not telling anyone your plans

Being reclusive or not telling family or friends
your wishes is not recommended. You should
not be afraid to tell those around you what your
wishes are, especially your next of kin. Wearing
a bracelet, necklace or having identification or
other items in view can speak to your wishes.
This is all you have when you can’t speak for
yourself. Disasters have resulted in the past
from not sharing. Talk with your family, close
friends and your estate attorney, so you can be
prepared.

Not planning

Many think cryonics is a turnkey service where
you can just sign up and let fate take over. No
matter how much you pay for cryonics, you
are the only one who can make sure that you
will have the best chance by planning. Cl has
provided a lot of information on our website
and in our standby manuals. Those who plan
succeed those who don't fail.

For more information visit: https://cryonics.org/
category/members/standby/

5)

Not notifying Cl of Emergencies

There is no way that your cryonics provider
can help you if they do not know of your
emergency. Your family, friends, standby group
or next of kin must immediately contact ClI
when you are having health issues or worse. It
is also important for Cl to know if you have up
and coming surgeries or procedures, including
terminal illness. Patients with a diagnosed
terminalillness could enter hospice care, which
might help your cryonics situation vastly. Any
delay in notifying us directly could result in a
poor suspension. Those helping you must have
simple and clear instructions.

Committing suicide

Anyone who commits suicide who is not
terminally ill or breaks a local law in doing so
is potentially putting both themselves and our
organization at great risk. Cl will not risk itself
for people who engage in behavior that goes
against our mission to preserve life. Such
activity will likely lead to an autopsy and long
delays, rendering the suspension process
substandard or impossible to carry out.

Do not consider cryonics as a way out of your
problems. You are likely to not get suspended
under those circumstances. If you do not have
a terminal illness and are considering suicide,
you should seek mental health advice and
treatment as soon as possible. https://www.
mentalhelp.net/articles/depression-hotline/

Engaging in Risky or illegal
activities

Risky behaviors or associations that lead to the
patient dying around suspicious circumstances
will also likely lead to mandated autopsies
that will also stand in the way of your cryonics
wishes. It is best to use common sense and not
put yourself in harm’s way. Not only could your
life be ended, so too could your chances of
cryonics suspension or future reanimation. Use
common sense and stay safe.
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10 Worst Mistakes in Cryonics

8) Providing financial or legal

iIncentives that encourage your
not being suspended.

Leaving all of your insurance or cryonics money
to family if you are not suspended is certainly
an option at Cl, but ironically it does provide
financial incentive for hostile family members
to block your suspension. As often is the case,
people will make sure you are not suspended
to get a hold of your money.

One suggestion is to leave family and next
of kin some separate money from cryonics
funding while suggesting that Cryonics
funding go to cryonics as a donation no matter
if you are buried or suspended. In addition,
family or next of kin can be further compelled
to cooperate if they will actually lose the money
that is allocated to them for not cooperating. It
is also suggested that your family be made fully
aware of your wishes and stipulations, so they
know what the results of their actions will be.
You want to make sure you put incentives and
disincentives in the correct place, so that your
wishes are honored. It is suggested that your
will and cryonics documentation reflect this
and get reviewed by an attorney. See https:/
cryonics.org/members/protect-yourself-from-

legal-threats/

Not removing a hostile next of
kin from rights to your remains
and finances

In many states and areas you can legally
remove a hostile family member or next of kin
from your estate. You can reassign someone
who is sympathetic to cryonics and who
has the legal authority to disposition of your
remains, as well as your assets. In some states
and locations there are disposition of remains
reassignment documents, as well as powers of
attorney, both in regards to financial as well as
medical decisions. The executor of your will or
anyone involved with making decisions should

be sympathetic to your cryonics wishes. It is
your responsibility to make your wishes very
clear and to remove any doubt or potential
legal resistance from family or next of kin.

We suggest seeking legal advice to help you in
this regard. Some members have even made a
video statement of their wishes and given it to
both their cryonics organization as well as their
attorneys. Not being careful could mean that
you don’t get suspended, despite your wishes.
Many are surprised to learn that they lose their
rights upon legal death. See an attorney and
prepare.

10) Dying under less then favorable

conditions

This seems harder to control then the other
situations, but there are some things you can
do to make your situation more favorable. You
can diet, exercise and follow the latest official
medical advice to stay healthy longer. The
longer you are alive, the better the technology
will probably be for suspending you and the
closer we will be to a future that may be able to
reverse your condition.

You can also avoid travel to remote or hostile
places where such travel is risky. Some
overseas travel can result in long delays both
logistically and bureaucratically. In general,
dying near your cryonics provider or cryonics
standby group helps your chances. Living a
healthy lifestyle and staying sociable, while
surrounding yourself with people who will act
on your behalf is paramount. Building solid,
positive relationships with good people is
probably one of the most important things you
can do to have your wishes honored. Take care
of yourself and maintain social connectivity.
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