
lmost 45 years after their
breakthrough discovery,
two septuagenarian

Toronto scientists — revered within
their field of stem cells but largely
unknown outside of it — have won
North America's most coveted prize in
medical research: the Lasker Award.

James Edgar Till, 74, and Ernest
Armstrong McCulloch, 79, proved the
existence of stem cells while toiling
away at the old Ontario Cancer
Institute labs on Sherbourne St. Their
breakthrough 1961 paper on the forma-
tion of what were then called colony-
forming cells is regarded as the starting
point for the science. That paper, and
several that followed, also provided the
scientific underpinning to bone-mar-
row transplantation.

Public recognition, however, has
largely eluded them. "Both James and I
are private people," the soft-spoken but
droll McCulloch said in one of the
interviews conducted with the pair last
week and last year. "We do not seek
celebrity."

After all these decades, however,
celebrity may be looking for them:
Winning the Lasker — begun in 1946
by philanthropists Albert and Mary
Woodard Lasker, and known as
"America's Nobel" — is often the prel-
ude to capturing the Nobel Prize: Since
1946, 70 Lasker winners have gone on
to win the Nobel Prize, including 19 in
the past 15 years.

The men will be honoured Friday
in New York, sharing a prize of
$50,000 (U.S.). Calling Till and
McCulloch the "Fathers of Stem Cell
Research," today's Lasker Foundation's
announcement makes the global
impact of their discoveries clear: "Their
work laid the foundation for all current
work on adult and embryonic stem
cells and transformed the study of
blood-cell specialization from a field of
observational science to a quantitative
experimental discipline." They also
"explained the basis of bone-marrow
transplantation, a procedure that pro-
longs the lives of people with leukemia
and other blood cell-cancers."

While happy to be so honoured,
McCulloch wished it had happened
"10 to 15 years ago" when his health
was better and his legs were stronger,
"so that I could really enjoy it." 

Till speculated that controversy
around "just about everything to do
with stem cells — stem-cell science,
stem-cell ethics, stem-cell politics — the
whole bit" might have been a factor in
the delayed recognition of their work.

Stem cells are master cells that pro-
vide the source material for all organs
and tissue. They are found in the
embryo and as "adult" cells throughout
the body — in the blood, skin, muscle
and intestines. Because of their regener-
ative capabilities, stem cells have the
potential to treat or cure a number of
debilitating diseases such as muscular
dystrophy, blindness, Alzheimer's,
Parkinson's, arthritis and diabetes, as
well as spinal cord injures and blood dis-
orders. The subject of embryonic stem
cells, however, has been controversial,
with religious groups decrying the use of
potentially life-creating organisms for
medical science.

While Till and McCulloch stopped
doing research together decades ago,
they have remained close friends and
still have offices a few paces apart at
Princess Margaret Hospital.

They have always been a scientific
odd couple. McCulloch, a short, stocky
man given to wearing academic tweeds
and his Order of Canada pin, is affec-
tionately referred to by friends by his
childhood nickname, "Bun." He comes
from Old Toronto Scottish stock but is
anything but dour. He reads widely
(from Jane Austen to Mordecai
Richler), is a keen observer of the world
around him (he appreciates baseball

but thinks hockey is "just people run-
ning around on skates"), and believes
the best thing that ever happened to
Toronto was the post-war influx of
immigrants that brought style and cul-
ture — and better restaurants — to
what had been a "nasty, narrow-mind-
ed" city.

Till, at least a head taller than his
former research partner, is as neat as
McCulloch is rumpled. The son of
Alberta homesteaders, he went from
studying science at the University of
Saskatchewan to a doctorate in bio-
physics at Yale "because they just kept
giving me scholarships." He never wor-
ried about taking on difficult challenges
with his research because, "I knew I
could always go back to the farm." He
prefers curling to golf, retains a self-
deprecating prairie boy charm, and
laughs easily and loudly.

The two were brought together by
Harold Johns, who ran the physics
division at OCI when it began opera-
tions in 1957. Johns thought Till's
hard-headed, check-everything-twice,
physics-based style of science and his
experience with measuring radiation
would be a good counterweight to
McCulloch's big-picture, what-if con-
ceptual approach. To this day, Till
defers to McCulloch as the big thinker,
saying he "rode Ernest's coattails,"
although he will agree to instilling a
degree of rigour in their work.

How they discovered stem cells is a
research legend.

"We were in the salt mines," said
McCulloch, who recently published a

book about the early days at the OCI.
"The centre of the world was the
Toronto General Hospital, and we had
been exiled to Sherbourne Street. It
was the best thing that ever happened
to us. There was no one looking over
our shoulders."

Back then, in a Cold War world
eager for information on how to survive
nuclear war, they were brash, young
men studying the effects of radiation
on mice.

"One has to consider the context of
the time," said Till. "This was the late-
1950s, early 1960s. The memories of
Hiroshima and Nagasaki were still
fresh. There was much concern about
the threat of nuclear weapons, that we
might have to fight an atomic war. So,
being able to ameliorate the effects of
total-body irradiation by having a bank
of marrow was a big deal. Some of our
very early funds came from the Defence
Research Board of Canada. They were
very interested in this when other agen-
cies were less excited. I still feel a debt of
gratitude to that agency."

One Sunday afternoon in 1960,
McCulloch stopped into the lab to
check an experiment he was conduct-
ing: injecting mice with cells from bone
marrow. He noticed bumps growing on
the spleens of the mice, and observed a
"linear" match with the number of
marrow cell doses. Till agreed they
might be on to something: colony-
forming units originating from single
cells.

Said Till: "Of course, being able to
find what were the active cells in that

bone marrow — well, you can imagine
being able to purify that and bank
those. Whoa! That was the underlying
area of applied rationale." 

Their 1961 paper in the little known
journal Radiation Research went large-
ly unnoticed. Their 1963 follow-up in
Nature, however — made possible by
the brilliant work of a young researcher
named Andrew Becker — showed that
the colonies originated from single
"multipotent" cells. It changed every-
thing. Essentially, stem-cell science had
begun.

Irving Weissman, one of the top
stem-cell scientists in the U.S. and the
first person to isolate stem cells, views
their work as vital and deserving of wider
recognition. "I'm delighted that Till and
McCulloch got the Lasker," he said.

"I worked hard to make sure they
were nominated and appreciated.Their
work in 1961 was a great inspiration to
me and a number of future stem-cell
researchers. I took their evidence that
there had to be blood-forming pluripo-
tent or multipotent cells as the stimulus
for our isolation of those cells in mouse
and man." 

Till and McCulloch continued to
do ground-breaking work throughout
the '60s and '70s, some of it with
Canadian genetics pioneer Lou
Siminovitch, and trained the next gen-
eration of cellular scientists in the
process. Their work propelled Canada
into the front ranks of the new field.
The good job they did encouraging up-
and-coming researchers — such as

Alan Bernstein, now the president of
the Canadian Institutes of Health
Research — eventually led Till to leave
the field in the 1980s.

"I didn't want to compete with
them for grants and resources," said
Till. "And Ernest had gone on to much
more practical research with leukemia."

Bernstein said the fact it took so
long for the pair to be recognized is
proof of how far ahead of their time
they were.

"The public now knows about stem
cells," said Bernstein, whose early
research at OCI was supervised by Till.
"In those days, it was not considered
leading edge. It was definitely not on
the international science radar screen.
But, to Jim and Bun's credit, they knew
it was important.They were not interest-
ed in fads and fashion. They were inter-
ested in doing beautiful science, impor-
tant science." 

He compares the Till and
McCulloch partnership to that of
American biochemist James Watson
and British biophysicist Francis Crick
— the incongruous pair who worked
out the double helix structure of DNA
in the early 1950s.

"Jim basically knew nothing about
blood cells. McCulloch knew basically
nothing about colonies and clones and
cell division — he was a pure and sim-
ple clinician interested in blood can-
cers. It was the two of them coming
together as a team that allowed them to
make the fundamental insights on stem
cells.

"The discovery that they made —
at the cellular level — is as important as
what Watson and Crick did at the
molecular level. And it's finally being
recognized. It's terrific for them and
terrific for Canada."

Michael Rudnicki, the scientific
director of Canada's Stem Cell
Network, said Till and McCulloch are
bona fide science heroes. "They are
absolutely an inspiration. It was mini-
mal technology — they worked it out
with their brains."

He said that if Till and McCulloch
were working at Harvard or Columbia
they would likely have won the Nobel
Prize by now. "Absolutely. We don't
lobby for these prizes the way
Americans do. Canadians are rather
understated.We don't blow our horns."

After he left stem-cell research,Till
became fascinated with improving the
quality of life for cancer survivors.

"I wanted to do high-quality, rigor-
ous research on subjective phenomena
such as pain. That matters in medical
decision-making. I cannot measure
your pain with some gauge. I have to
ask you questions. Are you in pain?
What kind of pain? By being very rig-
orous, you can quantify subjective expe-
rience as rigorously as you can measure
temperature."

More recently, Till has devoted his
energies to making the publication of
medical journals more widely available
online.

As for McCulloch, he says he
"never strayed very far, intellectually or
professionally. I'm still an experimental
hematologist." 

Both men, who were inducted into
the Canadian Medical Hall of Fame
last year, are semi-retired professors
emeriti at the University of Toronto,
where they were given honorary
degrees last spring to commemorate
their outstanding careers. While their
academic and professional lives have
been less entwined over the past years,
the bond they forged almost 50 years
ago is still strong.

"One of the things I'm happiest about,"
said McCulloch, "is that even now, all
these years later, we're very good
friends."

T.O. STEM CELL 
PIONEERS WIN 
‘AMERICA’S NOBEL’
Almost 45 years after a breakthrough stem-cell discovery, 
a scientific odd couple wins the prestigious Lasker Award. 
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NEW YORK -- Two scientists who first iden-
tified stem cells and two others who did pio-
neering work in DNA research have won pres-
tigious medical awards.

The $50,000 prizes from the Albert and
Mary Lasker Foundation will be presented
Friday in New York.

The prize for basic medical research will
be shared by Ernest McCulloch and James Till
of the Ontario Cancer Institute and the
University of Toronto for their pioneering iden-
tification of a stem cell. Stem cells can give rise
to specialized cell types, and scientists are
studying them in hopes of creating tissue to
treat diseases like diabetes and Parkinson's.

The work of McCulloch and Till set the
stage for today's stem cell research, the Lasker
foundation said. By the early 1970s, they
showed clearly that a single type of bone mar-
row stem cell could create red cells, white cells
and platelets. Their work explained the effect of
bone marrow transplantation, used to treat peo-

ple with leukemia or other blood cancers.
The Lasker prize for clinical medical

research will be shared by two scientists from
the United Kingdom, Sir Alec Jeffreys of the
University of Leicester and Sir Edwin Southern
of Oxford University.

Jeffreys discovered in 1984 that individu-
als' DNA differed in particular sites, where the
chemical sequence that makes up the genetic
code exhibited variable numbers of repeats.
That meant a DNA sample could be linked to
the person it came from, as is now well known
from court cases and identification of victims
of mass disasters. He also showed that people
inherit the identifying signals from their par-
ents.

Such "genetic fingerprinting ... has
helped solve crimes, settle paternity and immi-
gration disputes, establish the bases of inherit-
ed diseases, enhance transplantation biology,
save endangered species, establish human ori-
gins and migrations and advance countless
other beneficial endeavors," the Lasker founda-
tion said.

Southern, in the mid 1970s, devised a
now-standard lab technique that allows scien-
tists to detect specific bits of genetic code with-
in an organism's overall DNA. Jeffreys used it
in his work, and it played a crucial role in map-
ping the human genome, the foundation said.

The Lasker public service award, which
carries no honorarium, will be presented to
Nancy Brinker, founder and president of the
Susan G. Komen Breast Cancer Foundation.

She has "created one of the world's great
foundations devoted to fighting breast cancer
and dramatically increased public awareness
about this devastating disease," the Lasker
foundation said.
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Work on Stem Cells, DNA Research Honored
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2005 Lasker Awards announced
Foundation honors work on stem cells, genetic tools, and breast cancer

By Ishani Ganguli 

Ernest McCulloch and James Till will share the 2005 Mary and Albert
Lasker Foundation Award for Basic Medical Research Award for their
discovery of the first stem cell, the Albert and Mary Lasker Foundation
announced yesterday. Edwin Southern and Sir Alec Jeffreys will
receive the Clinical Medical Research Award for developing Southern
blotting and genetic fingerprinting, respectively. This year's Mary
Woodard Lasker Award for Public Service will go to Nancy Brinker for
starting the Susan G. Komen Breast Cancer Foundation, devoted to
curing breast cancer and increasing public awareness of the disease.
Each of this year's honored discoveries arose from a powerful combi-
nation of serendipity and insight, according to the recipients. In the
early 1960s, McCulloch, a hematology expert, was working with Till, a
biophysicist, on the cellular effects of radiation when he noticed small
bumps on the spleens of irradiated mice. Interestingly, the number of
bumps was in direct proportion to the number of bone marrow cells
they had injected into each mouse. The researchers suspected the
formations were clonally derived colonies, and soon found that they
had arisen from a single progenitor that differentiated into various
types of blood cells. Later that year, they showed that the colony-
forming cells were self-renewing.

In fact, the cells were hematopoetic cells, the first stem cells to be
identified. "We had the happy situation of accidentally coming across
something important" and correctly interpreting it, Till said.
In the course of their work, McCulloch and Till, now University
Professor Emeritus and University Professor, respectively, at the
University of Toronto, established quantitative, clonal methods for
studying stem cells, paving the way for all subsequent adult and
embryonic stem cell research.

"They were the ones who validated the notion of a stem cell," said
David Scadden, co-director of the Harvard Stem Cell Institute.
McCulloch and Till were chosen "in recognition that the stem cell biol-
ogy world is starting to explode," he added.

Edwin Southern and Alec Jeffreys will be honored for their contri-
butions to genetic analysis; the former created Southern hybridization
in order to distinguish subtle genetic differences between humans,
while the latter used this device to develop DNA fingerprinting.
In the 1970s Edwin Southern, now a professor at the University of
Oxford, realized that the porous nature of agarose gels could be used to 
transfer DNA to a filter. The resulting technique has allowed scientists 

to easily pinpoint and manipulate DNA sequences, thereby uncover-
ing mutations and mapping entire genomes.
A few years later, when Alec Jeffreys was studying gene evolution
using what he called "Southern's wonderful blots", he generated an X-
ray that represented "biological identification at the DNA level." The
film demonstrated that a child's genetic pattern was a composite of
the parents' genetic patterns, which were completely distinct. "It was
literally two minutes of staring at this xray film in the darkroom,"
Jeffreys told The Scientist. "Changed my life, changed a lot of peo-
ple's lives as well."

That same day, Jeffreys made a list of potential uses for this DNA
fingerprinting technology, including forensic diagnostics, conservation
biology, and bone marrow transplantation. He said that he did not
anticipate the tool's importance in identifying disaster victims, nor did
he predict that it would help resolve paternity disputes "live on air."
"I couldn't have done this without Ed Southern's technology," said
Jeffreys, now Royal Society Wolfson Research Professor at the
University of Leicester. "And I think Ed's quite pleased that the tech-
nology has been put to such good use."

Despite not being overtly clinical, Southern's and Jeffreys' work
received the clinical research award because of the "implications for
identifying aspects about human biology," said 1985 Lasker Award
winner Joseph L. Goldstein, who chairs the international jury of
researchers that picks the research award winners.
Nancy Brinker will receive her award as the president of the Komen
Foundation, which she started almost 25 years ago in honor of the sis-
ter she lost to breast cancer. With over 100 U.S. and international affil-
iates, the foundation has raised $750 million towards research, edu-
cation, early diagnosis, and treatment efforts. "It's about honoring the
work that so many, many people have done," Brinker told The
Scientist. "If I've had a part in leading the effort over the years…I'm
very pleased."

The Medical Research Awards, now celebrating its 60th anniversary,
were created as a birthday gift from Mary Lasker to her advertising mag-
nate husband Albert. The list of winners, which includes 70 scientists who
went on to win the Nobel Prize, provides an "incredible historical record
of medical research over the past 60 years," said Goldstein.
The awards will be presented during a luncheon ceremony at the
Pierre Hotel in New York City on Friday, September 23.

Stem-cell
work wins
big award
for pair

BY SHERYL UBELACKER,
TORONTO

On the surface, at least, they seem an
unlikely duo: one, the offspring of a
Toronto physician, educated at
Ontario's tony Upper Canada College;
the other, the son of a Saskatchewan
farmer, who attended local public high
school. Ernest McCulloch followed his
father into medicine; James Till veered
sharply from his roots to become a bio-
physicist.

But what the two men share is a pas-
sionate devotion to science -- and their
serendipitous pairing led to a discovery
that laid the foundation for what may
be the most promising and ethically
controversial area of international
medical research today.
That discovery was recognizing the
first stem cell, an entity that had been
theorized about since the early 1900s,
but never found until Dr. McCulloch
and Dr. Till made the intellectual leap
in the early 1960s while experimenting
with bone marrow in laboratory mice.
Dubbed the fathers of stem-cell
research, the long-term colleagues will
be honoured Friday in New York with
the 2005 Lasker Award for basic med-
ical research, sharing a prize of
$50,000 (U.S.). The Laskers, referred
to as "America's Nobels," have often
been prescient: 70 of its winners have
gone on to win Nobel prizes, 19 in the
last 15 years.

The Lasker is the latest in a long list
of honours for Dr. Till and Dr.
McCulloch, including being named
Officers of the Order of Canada and
inducted into the Medical Hall of Fame.

But true to their belief in scientific
integrity, and in perhaps typically
Canadian fashion, they steadfastly
refuse to overstate their contribution to
medical history.

"It's a surprise and a thrill," Dr.
McCulloch, 79, said of the award dur-
ing an interview with Dr. Till at
Princess Margaret Hospital in Toronto,
where they remain semi-retired senior
scientists at the centre's Ontario Cancer
Institute.

“After 40 years, I think it means our
work has stood the test of time reason-
ably well,” added Dr. Till, 74.
As with many great partnerships, their
pairing came about more by accident
than design.

Dr. McCulloch wanted to investi-
gate how injected bone marrow would
affect lab mice that had undergone
lethal doses of radiation.

“And Dr. [Harold] Johns wasn't
going to allow any mere physician to

have anything to do with his radiation
devices,” Dr. McCulloch said of the
Canadian who invented the Cobalt-60
radiation machine to treat cancer.

“He asked for volunteers to do the
radiation of the mice, and Dr. Till vol-
unteered. And once we began working
together, it was no longer Dr. Till doing
radiation and me doing bone-marrow
function. We were both doing every-
thing and have been doing everything
together really ever since, although in
different ways.”

During one experiment, they dis-
covered lumps of cells scattered over
the animals' spleens -- the number of
which exactly matched the number of
marrow cells they had injected.
What was born from that eureka

moment 45 years ago was a shift in
emphasis from trying to “see” stem
cells, which are rare (maybe one in
1,000 cells) and by microscope look
much like any other cell.

“We had switched the focus from
what might they look like to what can
they do,” Dr. Till said. “That was, I
believe, our major contribution, to say:
'Forget it. Who cares whether they're
purple or not. Let's focus on what they
can do.' “

Today, stem cells from blood, tissue
and embryos are seen as the great hope
of medicine, whether as the key to
understanding how to defeat many can-
cers to regenerating disease-ravaged
organs like hearts and livers and even
parts of the brain.

The 2005 Lasker Awards for medical research are
going to scientists who discovered stem cells,
invented genetic fingerprinting and developed a
powerful technology that played a crucial role in
mapping the human genome.

And a nonscientist, Nancy Brinker, is the winner
of the Lasker Public Service Award for creating the
Susan G. Komen Breast Cancer Foundation, which
has helped transform a disease once rarely men-
tioned in polite conversation into an international
issue.

The awards, widely considered the United States'
most prestigious medical prizes, are being
announced today by the Albert and Mary Lasker
Foundation. The two scientific awards each carry a
$50,000 prize, split between the winners; the public
service award has no monetary prize.

Starting with $200, Ms. Brinker created the
Komen foundation in 1982 to fulfill a promise to her
sister, Susan Komen, who had died of breast cancer
two years earlier, at age 36. 

Among other things, Ms. Brinker started the
Komen Race for the Cure, a series of five-kilometer
running and walking races around the country that
have helped the foundation raise more than $750
million to support breast cancer research, education,
screening and treatment.

Ms. Brinker started and "nurtured the grass-roots
breast cancer advocacy movement," the Lasker
Foundation said. Now 58, Ms. Brinker is also a
breast cancer survivor.

Mary Lasker created the awards in 1946 as a
birthday gift to her husband, Albert, in hopes of cur-
ing cancer in 10 years.  The research award for stem
cell work is going to Drs. Ernest A. McCulloch and
James E. Till, emeritus professors at the University
of Toronto and the Ontario Cancer Institute. 

Scientists had long theorized that the body con-
tained cells that could renew themselves, mature
and specialize in various ways. But no one had
found them until Dr. McCulloch, now 79, and Dr.
Till, 74, proved their existence in the blood-forming
system.

Their work started in the late 1950's, when scien-
tists were trying to understand when and how radia-
tion therapy stopped cancer and the military was
seeking ways to treat personnel exposed to radiation
from nuclear weapons.

Working with mice, Dr. McCulloch and Dr. Till
designed a system to measure the sensitivity of bone
marrow cells to radiation. With rigorous experi-
ments that relied on principles from microbiology,
they showed that the spleen contained cells that
divided into the three main types of blood cells - red,
white and platelets.

The findings led to a system for studying the fac-
tors that send the stem cells down different develop-
mental paths, and helped transform the study of
blood cells from an observational science to a more
experimental one. Dr. McCulloch and Dr. Till found
that molecules both within and outside a cell can
determine its fate.

Their work also helped scientists learn how and
why bone marrow transplants replenish blood cells,
thereby improving a procedure that can prolong the

lives of people with leukemia and other blood-cell
cancers.

Sir Edwin Southern of the University of Oxford
and Sir Alec J. Jeffreys of the University of Leicester
in England received the Lasker Award for develop-
ing two powerful technologies, Southern blotting
and DNA fingerprinting, that, the foundation said,
"together revolutionized human genetics and foren-
sic diagnostics."

Working in Edinburgh in the 1970's, Dr.
Southern, now 79, developed the technique now
known by his name that allowed detection of a sin-
gle gene in a complex genome and that eventually
enabled the rapid sequencing of entire genomes.

Suddenly, scientists had a new way to search for
gene sequences of particular interest and to detect
subtle DNA differences among individuals.

Scientists used the technique, for example, to
pinpoint mutations linked to inherited diseases.
Detection of such mutations has led to tests for pre-
natal detection of diseases like sickle cell anemia
and thalassemia. 

Recognizing stem cell
discoveries and
genetic fingerprinting.

Southern blotting also led to the second break-
through, genetic fingerprinting. The method pro-
vides a way to distinguish every person from every
other person, except an identical twin.

Genetic fingerprinting has changed the way law
enforcement agencies have solved new and old
crimes like murder and rape, and has absolved the
innocent, settled paternity and immigration dis-
putes, helped improve techniques for transplanting
organs and tissues, led to tests to detect and better
understand inherited diseases, and helped establish
human origins and migrations.

Dr. Jeffreys, now 55, was interested in uncover-
ing genetic variation in different populations. He
used the Southern blot technique to study certain
DNA segments present in all humans. In 1984, he
noticed in one Southern blot that the pattern of these
segments varied from person to person, creating a
unique genetic "fingerprint" of an individual.

He also found that parents passed the patterns on
to their offspring, with each child carrying half of
each parent's fingerprint. Dr. Jeffreys's "predictions
about the utility of the method not only have been
borne out, but have been surpassed," the Lasker
Foundation said.

Although the discoveries were made decades
ago, the awards are being given this year because
newer research has shown their broad potential, said
Dr. Joseph L. Goldstein, chairman of the Lasker
jury. Dr. Goldstein, a Nobel laureate from the
University of Texas Southwestern Medical Center in
Dallas, said that because it can take years to appre-
ciate a discovery's significance, awards are often
given long after the discovery is made. 
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Five Pioneers Are Awarded 
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Race for the Cure’s Founder Is Honored
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