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In Menlo Park
Tom Okarma
and Geron are
growing cells
to rebuild
organs in
people with
failing hearts,
livers, brains
and other
organs

he boxy building near Bayshore Freeway in
Menlo Park’s industrial area hardly looks like
a house of dreams. Yet here, under tight secu-
rity, scientists at Geron are nursing vats of cells
that give promise of providing new, healthy or-
gans to people suffering from heart failure,
stroke, Parkinson’s, and other degenerative diseases.

The power of that promise has propelied scientists,
politicians, money managers and moralists into the
high-profile debate over human cloning, stem cells,
and genetic engineering that occasionally shares
front-page space with Afghanistan.

Geron is a leading player in this new wave of
biotechnology known as regenerative medicine.

“Regenerative medicine moves from pills,
which stop symptoms, to cells, which actually
rebuild organs and restore their functions to nor-
mal,” says Geron president and CEO Dr.
Thomas Okarma of Portola Valley. “They are the
self-renewing source for manufacturing replacement
cells for chronic diseases.”

Geron is well-placed among the dozens of companies
scrambling to bring these futuristic technologies to the
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market. It holds more than 100 patents, here and abroad,
securing rights to three key technologies essential to re-
building failing or discased organs.
Geron’s three basic technologies cover:
B Telomerase, an immortality enzyme, can be ap-
plied to the ends of body cells to keep them divid-
ing forever, instead of aging and dying. Gone
awry, telomerase is also involved in cancer.
B Human embryonic stem cells, taken from sur-
plus embryos from in-vitro fertilization clinics
with parents’ consent, can be coaxed to grow
into any cell in the body. They are called
“pluripotential.”
B Nuclear transfer, the cloning technol-
ogy that created Dolly the sheep, could
allow cells to be adapted to individual
patients to avoid immune rejection. In
1999, Geron bought the Roslin Institute
in Scotland, where Dolly still thrives.
Building on these platforms, Geron
hopes to manufacture heart muscle cells, neurons,
and liver cells — among others — in sufficient quanti-
ties for widespread use. “We can make infinite quan-
tities of them. That is what is so revolutionary,” says
Dr. Okarma. “It makes it possible for us to service hun-
dreds of millions of people with liver failure, heart fail-
ure, stroke, spinal chord disease ~ just to name the
diseases that are affected by those cell types.”
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In the long run; Dr. Okarma dreams of stocking
hospital shelves not with pills, but with-bottles of
frozen heart, liver or Parkinson’s:cells that are
young, healthy and ready to treat patients. “We want
to' demonstrate how we can make these cell types
with as much precision and control as Big Pharma
makes pills,” he says:

Meanwhile, Dr; Okarma takes'a dim view of the
recent announcement of cloning a human embryo by
his former colleague, Mike West, of Advanced Cell
Technology in Worcester, Massachusetts. Dr. West
founded Geron in 1991 to study the aging process at
the cellular level, and left in 1998.

The achievement is scientifically trivial; and po-
litically disastrous, Dr. Okarma says. It may lead the
U.S. Senate to vote to criminalize cloning = as the
House of Representatives has already done —and
block an important field of research:

“It’s a very damaging contribution to the field po- -
litically, and adds nothing scientifically,” he says.
“It’s-a tragedy.”

Geron' itself should not be scuou%ly affected by
potitical falloat. It already has several stem cell lines
approved by. President Bush for research using fed-
eral funding. It also plans to create new lines. “We
will use our own money. to make more,” Dr. Okarma
says. “To disallow the National Institutes of H ‘alth
from studying the lines that we develop is cm/y

Margaret Taylor, director of health services for
San Mateo County, also feels strongly that such re-
search should be encouraged, not forbidden. “Any
research that helps us deal with debilitatiig disease
is worth fooking at more closely,” she says. “I have
no interest in banning research that may help peo-
“ple lead more productive lives. :

Meanwhile, Geron is already entering clinical tri-
als at Duke University with a prostate cancer vaccine
based on telomerase. Since out-of-control telom-
erase is common to most cancer types, a vaccine that
instructs the immune system-to recognize and de-
stroy cancer cells, holds promise to help most kinds
of cancer, Dr. Okarma says. “That’s the power of
telomcrase It should bc cffcctlve against all can-
cers.

“When could a cancer vaccine hit the market? “I
don’t predict. It’s too early,” Dr. Okarma replies.

Salesman of hope

Dr. Okarma seems'to fit naturally into his role as
physician, scientist; executive, and missionary. He’s
also efficient; organized, and a popular speaker:

“Regenerative medicine is a_whole new value
paradigm,” he recently told a standing-room audi-
ence at Woodside Village Church. “Think heart at-
tack. Drugs can reduce pain; they cannot restore
function. This could have the: power to reverse
chronic loss: of function. We can play the tape
backward.”

Tom Okarma was born and raised on a dairy
farm in New Jersey, and attended high school there.
A degree in biology from Dartmouth College led -

Dr. Thomas Okarma of Portola Valley has a dream for regenerative medicine. Some day
hospital pharmacies may be stocked with bottles of frozen cells to replace failing cells that
can rebuild whole organs for patients with chronic disease.

See GERON,; next page
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! ¥our hot sgmt for local olfers

Now you can find great offers online
from your favorite businesses!

Heart Disease:

/ Cardj cxmym:ytaa

Spinal Cord Injury:
T
s

Pizazz features online coupons, special offers and
other announcements—all in one easy-to-find place.

No more searching through newspapers or your wallet for pizza
or car wash coupons. No more wondering which local businesses
are offering terrific promotions or have new products. They'll
be on Pizazz when you need them. Great new offers are being
added every day... and some are only good for a few days.
Find Pizazz at www.PaloAltoOnline.com!

i iver Disease:
Hepatooyles

Diabetes.
islet cells

¥~ Hematopoietic Reconstitution:
Hematopoielic cells

Bone Repair: _—"

Osteobinsts

Joint Disease;
Chondrocytes

fer of the Week
Longs Drugs

Free Roll of Film!

Get a free roll of film with a purchase of
$5 or more

Vascitlar Diseass.
Endothalial Cells

You can find these
businesses on p!@OZZ

Restaurants/Food

Fiesta Del Mar

Hobee's California
Restaurants

House of Bagels

Milan Pizza

Miyake Restaurant

Moe’s

Pizza Chicago

Round Table Pizza,
Alma Plaza

TCBY

Una Mas Mexican Grill

Retail

A-Z Handyman

Adventure Toys

BK Collections

City of Palo Alto Utilities

Dolma Tibetan Carpets

Film to Frame

Footwear etc.

HealthyPets.com

Jay Alan

La Galerie
Internationale

Linden Tree

Los Altos Card & Party

Los Altos Village
Association (LAVA)

Longs Drugs

Major Beauty

McCroskey Airflex
Mattress Co.

Milk Pail

Mills the Florist

Palo Alto Bicycles

Palo Alto Eyeworks

Palo Alto Hardware

Palo Alto Sport Shop
& Toy World

PhotoTime

Select Windows

Silicon Valley Table Pads

Stanford Bookstore

The Tailor Maid

University Art

Car Services & Repalirs
Auto Glass Ltd.
Helming’'s Auto Repair
Honda Small Car Shop
Lozano’s Car Wash
Rich's Tire Service
Stanford Nissan

Healing
American Red Cross
Lori Huneke, L.Ac.
Body Therapy Center
Edward C. Lee, M.D.

Lodging
Pacific Hotels
Stanford Terrace Inn

Real Estate
Alcha Kona Realty Inc.
Vicki Geers,

Coldwell Banker
Palo Alto Commons
Tralning/instruction

Language Arts
Dance Visions

Finance

investor’s Capital
Management

Larry Christenson,
Northwestern
Mutual Life

if you are an advertiser interested in promoting
your business in an affordable way online,

i 650-326-8210 or emall pizazz@PaloAltoOnline.com

www.PaloAltoOnline.com

Kea,
Palo Alto
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Courtesy of Geron Corp.

Possible applications of human embryonic stem cells being grown by Geron Corp. in Menlo Park are shown above.
These cells may be coaxed to grow into any cell in the body, and substituted for cells in failing organs.

GERON

continued from previous page

him to Stanford, where he
earned a Ph.D. in pharmacol-
ogy in 1972 and an M.D. in
1974.

Another 11 years treating pa-
tients and teaching at the Stan-
ford Medical School and
Veterans Affairs Medical Center
left Dr. Okarma frustrated at the
limits of conventional medicine
and drugs in treating immune
disorders and diseases of aging.

“The power of cells came
home to me,” he says in an in-
terview in his Geron office. “I
view cells as therapeutic enti-
ties.”

Dr. Okarma slowly realized
he could not pursue such revo-
lutionary theories in an aca-
demic environment. “NIH does
not fund research that far ahead
of its time,” he says.

In 1985, Dr. Okarma left the

" practice of medicine to found a

start-up biotech company, Ad-
vanced Immune Sciences (AIS),
the first company focused on
commercializing cell-based ther-
apies.

During the next 11 years, Dr.
Okarma and AlS invented some
therapies for cancer, bone mar-
row transplants and breast can-
cer, and began testing them in
the clinic. After AIS was bought
by pharmaceutical giant Rhone-
Poulenc-Roher (RPR), he got a
taste of working for what he
calls Big Pharma.

The problem with the cell
therapies developed at AIS was
scale, Dr. Okarma reflects. They
had to be applied individually,
patient by mm nt. “We muﬁfﬁ t
; > z"§ 2411 ﬂ Cause
they were too expensive 0 Com-
patg with pills, which were less

Geron is doing cloning research for
agricultural applications at the
Roslin Institute in Scotland where
Dolly, the sheep, still thrives.

effective, but much more cost-
effective,” he says.

Enter Geron

By 1997, Dr. Okarma found
that Geron, a company that was
studying telomerase, and its role
in both aging and cancer, might
hold the key to manufacturing
cells in sufficient quantity. He
left RPR, took an MBA from
Stanford, and joined Geron.

About that time Dr. Okarma
and his family also moved to
Portola Valley, where they live
in one of the old houses on the
Lauriston estate, in the middle
of the Windy Hill Open Space
Preserve.

At Geron, the concepts and
techniques of regenerative med-
icine have come together.

Key to manufacturing cells in
commercial quantities was the
isolation of stem cell lines from
hmncm Lmbrym by the Umver»

FETOn. ’E%g ¢ m& could
be persuaded to double indefi-
nitely, and could be turned into

any cell in the body.

Several lines of these cells
have been growing continuously
in Geron labs for more than two
years. “That’s more than 450
population doublings,” Dr.
QOkarma says, gesturing expan-
sively. “We could fill this room
with cells.”

The purchase of the Roslin
Institute, with its scientific team
and rights to the cloning tech-
nology that produced Dolly, was
aimed at the third big problem
in developing practical cell ther-
apies: immune rejection; cells
need to be matched to the sys-
tem of the patients receiving
them.

In pursuing his dream of man-
ufacturing large quantities of
cells to treat many diseases in
many people, Dr. Okarma hopes
to leapfrog the Dolly technol-
ogy. Cloning cells so they won’t
be rejected has to be done indi-
vidually, patient by patient, and
is difficult to scale up.

Instead, Geron is pursuing re-
search toward genetically engi-
neering the stem cells they
already have to make them neu-
tral to the host immune system.
“Nerve cells, liver cells made
from such a null embryonic
stem cell could be transplanted
to anyone without immune sup-
pression,” Dr. Okarma says. “So
it becomes a universal donor
cell”

He warms up to his dream.
“Now you've got an engineered
immortal, pluripotential stem
cell that’s silent immunologi-
cally.

“So we can make any cell in
quantity, freeze it and put itina
i‘mt;g and put itona r‘hm macy
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Dr. Okarma'’s dream

Dr. Tom Okarma gives his views on the promise of stem cells

“All the diseases we plan to treat — diabetes,
stroke, heart failure, liver failure, spinal chord
injury — are chronic illnesses. S0 we have to
demonstrate over the long haul that these cells

work consistently
and permanently.

“It’s not like
taking a pill for
high blood pres-
sure, which in
three days will
lower your blood
pressure. We have
to follow the im-
provement in pa-
tient function for
a long time before
we have data the
FDA will believe
that supports our
claim.

“We want to put

these cells into a Parkinson’s [patient’s] brain
to have a permanent cure. We want to put
these cells in the heart of a patient with heart
failure once, and permanently fix the failing

heart.

pation.”

“That’s the power and promise of this tech-
nology. The promise, the value, is so much
greater than any pill you can think of —any 10

cost to commercialize products of regenerative
medicine because the value is so extraordinary.
“That’s what's touched everybody’s tmagt-

pills added to-
gether. You're fix-
ing a broken heart.

“Patients who
were immobilized
by stroke become
mobile again. It
will allow diabetic
patients to throw
away their insulin
and lead normal
lives.

“That’s the prom-
ise, and a pill can
never achieve that.

“Qur view is it’s
worth the extra
time, effort and

Dr. Okarma adds, “This is
something 1 just dreamed about
when I was a medical student at
Stanford.”

Floating hope

For all its dreams, Geron is
still a long way from showing a
profit. Its nine-month financial
report for 2001 shows $615,000
in operating revenues and $11.1
million in expenses. Its stock is
wobbling between $9 and $10.
Its 52-week high was $35.75 in
September 2000.

Geron is also involved in a
lawsuit with the Wisconsin
Alumni Research Foundation,
which holds the patents for em-
bryonic stem cell work done
with funding from Geron.

“We are so far away. We are
talking about things way down
the road,” says Crispin Little-
hales, director of communica-
tions for Burrill & Co., a life
sciences merchant bank in San
Francisco.

Ms. Littlehales sees Geron as
promising in the long run. It is
building value with its tech-
nologies and patents and some
products. “When Geron has a
product, it’s going to be a block-
buster,” she says. “Its big chal-
lenge is floating hope.”

Geron already has products
and license agreements that get
its name out and bring in some
revenue. It is selling a product
that measures telomerase in
cancer cells, and is selling liver
cells to drug companies to use
in testing new drugs, Dr.
Okarma says. It also licenses
the Dolly technology to agri-

culture companies to clone live-
stock for food-production, phar-
maceuticals, or discase
resistance. “It’s a way of creat-
ing high-value agricultural
products,” he says.

Geron’s near-term hope of
turning red ink to black is with
one of its cancer products — pos-
sibly the vaccine now starting
clinical trials.

“We hope to release a block-
buster cancer drug in the near
term to help fund the company
for the longer, more expensive
trials in regenerative medicine,”
Dr. Okarma says.

“You have the potential for
this company to become Merck.
It’s real,” he says. “This is a
story that will have huge im-
pacts worldwide in medicine
and in agriculture.”

issues

Like many revolutionary tech-
nologies, regenerative medicine
brings with it a host of political,
economic, social, legal and
moral issues. In particular, it
touches “how we understand
ourselves as human beings,” Dr.
Okarma told the rapt audience in
Woodside.

To help guide regenerative
medicine, Geron has appointed
an Ethics Advisory Board made
up of five prominent ethicists
from different traditions. The
board has prepared guidelines
that would, for example, pro-
hibit the company {rom cloning
to create new human beings.

Will the new technologies lead
to people living longer and po-
tentially sicker?

Not so, responds Dr. Okarma.
New cells could help regenerate
one, maybe two organs; there is
no way they can replace all cells
in the body that contribute to ag-
ing.

“We are not interested in ex-
panding your life span,” Dr.
Okarma adds. “We want o ex-
pand your health span - the
fraction of your life on earth
that is spent independently in
health.”

Another troubling aspect of
the new technologies relates to
access. Who gets the new liver,
or Alzheimer’s treatment, or fix
for osteoarthritis? Will only the
rich and well-insured be able to
afford these cures? Or will they
go to those who need them?

“There’s a big problem here,”
Dr. Okarma acknowledges. “The
Ethics Advisory Board is very
worried about this becoming
therapy for the wealthy — which
again is why scalability is so
important. If we can make these
cells as efficiently as drug com-
panies make pills, we won’t
have an access problem.”

Dr. Okarma also acknowl-
edges the U.S. health care sys-
tem is not set up to provide
equal health care for all, in-
cluding the poor and uninsured.
“In this country we have not
come to the position that health
care is a right,” he says.
“Health care is a luxury in the
US>

Reflecting on the challenges
of the new medicine, Dr.
Okarma observes, “When sci-
ence makes a huge paradigm
advance, it's threatening.” B8




