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Message from the Director
This has been an exciting year. We took several
steps that bring us to the threshold of making stem
cell therapies and regenerative medicine realities.
Two essential hires—of Hiromitsu Nakauchi, MD, PhD, and Maria Grazia Roncarolo, MD, PhD—
were very big steps. Hiro Nakauchi was director of the Institute for Stem Cell Biology at the University
of Tokyo. We were lucky enough to attract him to finish his career at Stanford. In the past several
years, Hiro has come up with an innovative approach for using stem cells to build an entire organ. For
instance, in mice he can establish mouse embryos that fail to have all the genes necessary to create
a pancreas. When he takes rat embryonic stem cells (which do have all the genes necessary to build
a pancreas), implants those cells in the mouse embryo, and then implants that embryo in a female
mouse, the result is a mouse with a rat pancreas. Hiro has now found another gene necessary for
kidney formation, making it possible to use a similar strategy to create a kidney.
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In these cases, the pluripotent stem cells
that become the target organ can be derived
from embryonic stem cells, but also from
reprogrammed adult tissue cells. In the
distant future, one could hope that a patient’s
own skin cells (or other adult cells) could be
reprogrammed and used as stem cell seeds
that might grow into an organ that is genetically
identical to the
patient’s own organs.
That organ could
then be transplanted
to replace one
that is missing,
degenerated or
deficient. This work
fits well with Marius
Wernig’s research on
transforming adult
cells directly into
neurons, neural precursors, and eventually neural
stem cells.
Maria Grazia Roncarolo comes to us from the
San Raffaele Scientific Institute in Italy. Under
her directorship, the institute and its associated
hospital and university became the premier
clinical translation site in Europe, if not in the
world. One of her many successes was in building
a team that carried out the first successful genetic
therapies of the blood-forming cells in humans to
treat otherwise disastrous diseases.
Maria comes to Stanford as a co-director
of the Institute for Stem Cell Biology and
Regenerative Medicine. She also becomes the
chief of the Division of Pediatric Translational and
Regenerative Medicine within the Department
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of Pediatrics. She is in charge of developing the
clinical stem cell program at Stanford, which will
hopefully be funded by CIRM.
She will help us establish both purified blood
forming stem cell therapies and also gene
modification of patients’ own blood-forming stem
cells.

In addition, she has a program in which she can
expand and transplant the kinds of T lymphocytes
that regulate and suppress rather than activate
dangerous immune responses. She hopes that
this will provide both mechanisms for inducing
transplantation tolerance and overcoming
autoimmune diseases such as inflammatory
bowel disease and ulcerative colitis.
We continue to press forward with the clinical
trials of the anti-CD47 antibody, which we hope
will soon prove to be a potent anti-cancer agent.
The trial and the therapy are new in several ways.
For one thing, this clinical trial is being done
by Stanford (with funding from the California
Institute for Regenerative Medicine), without a
commercial sponsor and the distorting financial
incentives that are an inevitable part of these
arrangements. In addition, the antibody seems to

subvert a mechanism that nearly all cancers use
to evade the immune system, so it may potentially
be part of a universal cancer therapy. Researchers
also showed that a high-affinity version of the
SIRP-alpha molecule (that natural CD47 receptor
target) could also be used to confound the same
protective mechanism on cancer.
In the last year, we showed that the anti-CD47
antibody not only recruits macrophages to help
eliminate the tumor, but we have found that
these macrophages break down tumor proteins
and present them to Killer T cells. This opens
possibilities that we will find such activated,
anti-tumor killer T cells in patients. If so, then the
therapy is acting as a kind of anti-cancer vaccine,
a possibility that is obviously exciting. One more
exciting element of this clinical trial is that we
will be testing another dramatic discovery by
institute scientists Max Diehn and Ash Alizadeh,
who have developed a highly sensitive method of
detecting cancer DNA in the bloodstream. Cancer
cells naturally release mutated DNA into the
bloodstream, but when macrophages consume
cancer cells they completely degrade the DNA and
don’t release it into the bloodstream. Therefore,
the loss of cancer DNA in the bloodstream may
be an early sign of therapeutic success in patients
treated with anti-CD47 antibody. Max and Ash’s
work may lead not only to a powerful diagnostic
and therapeutic tool for all sorts of cancers, but
may ultimately become a way to screen for cancer
simply by analyzing a blood sample.
In concert with the Stanford Cancer Institute, the
ISCBRM is recruiting cancer specialists who will
use the transfer of T cells to treat cancers. This
fits with the longstanding interest of Stanford

researcher Ronald Levy in vaccinating patients
against their own cancers. The efforts of the CD47
team can reveal new T cells against each of the
cancers being treated, and this too should serve
as a foundation for T cell oncologists to develop

therapies. Hiro Nakauchi has found that he can
reprogram killer T cells to embryonic stem cells,
which he then converts to more T cells with the
same immune specificity. We hope that in the
coming years, these too will be the source of new
anti-cancer therapies.
This year, institute researchers have made a
number of discoveries in what might be called
foundational stem cell science, although many
of these “basic” findings suggest immediate
applications in the clinic. Mike Clarke’s lab was
the source of the discovery that Down syndrome
is largely a stem cell disease—many of the
symptoms of Down syndrome can be traced to
the excess production of a molecule that regulates
stem cell growth. Marius Wernig’s lab revealed
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a method for converting skin cells directly into
precursors for oligodendrocytes—the cells that
sheath neurons and which are attacked in many
neurological disorders.
Mike Longaker and his colleagues have been
hard at work tracking down the stem cell that
produces bone, blood and immune cells, and
the stromal cells that guide the development
of various cell types. This research is already
leading to clinical advances in bone cancer and
bone regeneration.
This year, Phil Beachy published significant
research showing that in both bladder cancer and
bladder inflammation there is cross-talk between
hedgehog signalling pathways. These finding are
allowing Phil to track down the steps between
normal bladder stem cells and bladder cancer
stem cells.
Roel Nusse is using new tools to study the wnt
signaling pathway to demonstrate that both skin
and liver development include stem cells driven
by the wnt pathway. Because the wnt pathway is
often hijacked in breast cancer and skin cancer
and in some leukemias, his laboratory is involved
in a two-step process, not only studying how the
wnt pathway operates in regenerative cells, but
also looking for inhibitors of the wnt pathway
that might check the reproduction of cancer stem
cells.
These are just a few of the promising
developments that institute scientists have been
engaged in over the course of the year. The year
2013 was a critical step on the way to the new
clinical trials and new translational applications
of Stanford stem cell science that are coming
soon.
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The ISCBRM has now filled out most of its
faculty slots. The basic scientists and faculty in
the clinical subspecialties are moving Stanford
toward being a site of discovery up to, and
through, clinical trials, usually without involving
financing from commercial entities.
On the cancer side, we have greatly added funding
from the Ludwig Foundation. On the regenerative
side, our funding has been primarily from the
California Institute for Regenerative Medicine.
In addition, we have a core of committed donors
whose view of the future of medicine coincides

with ours. If we are successful in this revolution,
if we can translate stem cell discoveries to
therapies, then instead of using small molecules
or daily therapeutics we can look forward to
treatments that are given one time and are
effective for life. Although these therapies may
seem expensive now, in the long run they would
be more cost effective and could go a long way to
reducing health care costs.

25 years of Stem Cell Science

In 1988, Irv Weissman
and colleagues purified
the first stem cells
from any species

In 1988, institute director Irv Weissman published a
paper documenting the identification and purification of the mouse blood stem cell. This was the first
time that any stem cell (other than embryonic stem
cells) from any species had been identified and isolated in such a concentrated form. The publication
of that paper in the July 1, 1988 issue of the journal
Science in many ways marked the beginning of a
new era in stem cell research and medicine.
Stem cells are very rare. Among a sample of serum
isolated from the bone marrow, only about 1 in
10,000 to 20,000 cells are true hematopoietic (blood)
stem cells (HSCs). Before the Weissman lab’s work,
other researchers had begun to increase the concentration of related cells, but they had not yet purified
stem cells themselves. To prove that they had isolated
stem cells, the researchers showed that their purified
cells could not only reproduce, but could also generate all blood cell types.
The 1988 Science paper was also a landmark in that
Weissman and his colleagues developed novel assays
to show the full regeneration of all blood cell types,
developed new techniques for purifying stem cells

and provided the most accurate description yet of the
particular cell-surface markers that defined HSCs.
“The 1988 Science article extended previous work by
defining a broadly applicable approach to the identification and isolation of mouse HSC, and by establishing a new transplant model,” says Gerald Spangrude, who was first author on the 1988 paper and
is now a professor at the University of Utah School
of Medicine. The Weissman lab established a robust
model system for analysis of HSC that still persists
25 years later, he says. “Virtually every modern study
of mouse HSC biology in the literature today utilizes some or all of the innovations introduced by the
landmark 1988 study.”
After the 1988 Science paper, Weissman and his colleagues went on to identify and purify human HSCs
as well as stem cells for many other kinds of tissues
in humans as well as animals. These discoveries set
the stage for stem cell-based therapies of intractable
diseases such as leukemia, breast cancer, spinal cord
injury, neurodegenerative disease, autoimmune disease and immunodefficiencies.
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Research

From their scientific home in the Lorry I. Lokey Stem
Cell Research Building, the largest stem cell research
facility in the world, scientists of the ISCBRM are
engaged in a wide range of research projects involving
cancer stem cells, embryonic and induced pluripotent
stem cells, and tissue-specific stem cells.
These projects are oriented both toward
understanding stem cells and using this knowledge to
improve human health.
6

Cancer

The application of stem cell biology to cancer research
is having a profound impact on our understanding of
how cancer arises and propogates.
This year, stem cell science took a major step forward
into clinical cancer treatment. The institute has been
preparing, or taking part in, clinical trials of therapies
that grew out of basic stem cell research. These
clinical trials have a potentially huge impact on cancer
medicine.
7

CD47
Clinical Trials of Anti-CD47 Antibody as a
Cancer Therapeutic
All types of cancer seem to carry excess amounts of
a cell surface protein (CD47) that protects the cancer
from the patient’s immune system. The Stanford
Group, led by Ravi Majeti, MD, PhD, an
assistant professor in the institute, and
Irv Weissman, MD, found that CD47 is
a “don’t eat me” signal to immune cells
called macrophages. Macrophages bind
to cells that are damaged or bear the
kinds of mutations that lead to the cells to
initiate a cell death program. Before the
damaged cells die, they express cell-surface
‘eat me’ signals recognized by scavenger
macrophages. Incipient cancer cells
eventually defeat programmed cell death
by further mutations, and they defeat
the “eat me” signals for programmed cell
removal by expressing the dominant “don’t
eat me” signal CD47.
Blocking the CD47 signal from human
cancers transplanted into mice effectively
reduces or eliminates the solid tumors
or blood cancers. The use of specialized
antibodies to block the CD47 signal is
also a powerful anticancer therapy when
combined with other antibodies that
have already been approved as anti-cancer
The Stem Cell Theory of Cancer
The old theory of cancer is that any cell in the body,
given the right combination of genetic alterations,
can “go rogue” and become cancerous. This theory
also holds that most cancer cells can be the cancerous seeds that enable the disease to grow and
spread.
The stem cell theory of cancer proposes that cancers arise as a result of the slow accumulation of
mutations in stem cells, the only kind of cells that
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therapies.
Many scientists within and outside of the institute
have spent 2013 preparing for clinical trials of the
anti-CD47 antibody in humans. The trials are highly
unusual in that they will be organized, sponsored
and conducted by Stanford University (and in the
United Kingdom by governmental organizations),
independent of any commercial pharmaceutical
company.

Ravi Majeti, MD, PhD

live long enough to acquire all the right mutations.
The stem cell theory of cancer also proposes that
cancers are like any other organ in the body in that
they are maintained and sustained by a small number of cancer stem cells (CSCs). These cancer stem
cells exist as a result of multiple mutations that arise
over time in the stem cells. They are the only cells
that can spread the cancer. Under this model, curing cancer requires clinicians to destroy the cancer
stem cells in particular. Once that is accomplished,
any other cancer cells will die naturally.

CD47 and cancer vaccines
This year, researchers at the institute showed that the
use of anti-CD47 antibodies, which are known to
fight cancer via immune cells called macrophages,
also prompts the disease-fighting killer T cells to
attack the cancer. The research opens the door for
potentially creating custom cancer vaccines.
In the past, researchers have tried to create cancer
vaccines by presenting fragments (antigens) of
cancers to T cells with the hope that the sensitized
T cells would activate the immune system to attack
the cancer. But the techniques used in the past only
modestly activated the potent immune cells, called

Irv Weissman, MD

Killer T cells.
Irv Weissman, MD, and his colleagues discovered
that when anti-CD47 antibodies prompt
macrophages to engulf and devour cancer cells, the
macrophages become very good at presenting pieces
of the cancer to T cells and are effective at activating
the Killer T cells to attack cancer. The strategy of
using macrophages to sensitize T cells to cancers
offers a whole new route for directing the immune

system to attack cancers.
The research also renews interest in macrophage cells
as antigen presenters. For years, researchers have
focused on another cell, called the dendritic cell, as
the most important antigen presenter to T cells.

SIRP-alpha: turning anti-cancer bullets
into guided missiles
Building on previous research showing that
cancer cells send signals to the immune system
to avoid being attacked, Stanford scientists have
engineered new molecules that are highly proficient
at neutralizing those signals, allowing the immune
system to efficiently kill cancer
cells. The molecules dramatically
increase the effectiveness of certain
existing cancer therapies and may
open up other avenues for treating
cancer using patients’ own immune
systems.
Stanford researchers have previously
shown that CD47, a molecule found
on the surface of many cancers,
acts as a “don’t eat me” signal that
protects the cancer from roving
immune cells called macrophages.
When this signal is blocked with
antibodies, macrophages engulf and
destroyed the cancer cells.   
More recently, Stanford scientists
wondered if they could engineer
molecules that block the “don’t eat
me” signal more effectively. They
began by modifying a protein called
SIRP-alpha, which is found on
macrophages and is the natural receptor for CD47.
Stanford researchers Aaron Ring, PhD and Kipp
Weiskopf, MD/PhD students at the time, with their
PhD advisors Chris Garcia and Irv Weissman, then
engineered new versions of SIRP-alpha that bind
50,000 times more strongly to CD47 than the natural
version of the molecule, making them extremely
potent blockers of the “don’t eat me” signal.   
But the researchers found blocking the CD47 “don’t
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eat me” signal is not, by itself, enough to stimulate
macrophages to attack cancer cells. Instead, the
group demonstrated that blocking CD47 boosts the
activity of macrophages when a second “eat me”
signal is provided. This signal can be provided by
certain anti-cancer antibody therapeutics, many
of which are already approved by the FDA and in
use clinically.  These findings have tremendous
therapeutic implications, because the high-affinity
SIRP-alpha molecules could selectively boost
the destruction of cancer cells by these antibody
therapies, without increasing toxic side effects such
as the destruction of healthy, non-cancerous cells.

Clinical trials for use of purified stem cells in
the treatment of metastatic breast cancer
Institute researcher Judy Shizuru, MD, PhD and
colleagues are moving forward with plans to conduct
clinical trials of a technique to use high-dose
chemotherapy and purified blood-forming stem cells
to treat metastatic breast cancer.
Shizuru’s plans for a new clinical trial of the
technique follow encouraging results from a followup study of the patients who took part in a much
smaller clinical trial of the technique 15 years ago.
This was a time when much of the rest of the world
was trying to treat metastatic breast cancer with

high-dose chemotherapy (which killed the bloodforming stem cells as well as the cancer cells),
followed by mobilized blood transplantation to
rescue the blood-forming system. The problem was
that mobilized blood taken from the patient and
given back to the same patient after chemotherapy
often carried cancer stem cells too. Physicians were
giving patients back their own cancer. Stanford was
the only place in the world where the patients’ bloodforming system was rescued using purified stem cells
which were free of cancer.
In the follow up study, 33% of patients treated at
Stanford for metastatic breast cancer using high-dose
chemotherapy and purified stem cell transplantation
were still alive 15 years later, most of them with no
signs of cancer. This is in contrast to a 9% long-term
survival rate (7% with no signs of cancer) for stage
IV breast cancer patients given standard-of-care
therapy.

Catching cancer DNA in blood samples

Knowing whether a cancer is dead, dying or hiding is
often difficult for phsyicians looking at radiographic
films. Radiation therapy can leave scarring that
may look like tumor tissue but hold no cancer.
Conversely, images may be clear, indicating that
a cancer is gone, but not be able to show the few
cancer cells that remain and that will
later cause a relapse.
Judith Shizuru, MD, PhD
At the institute, Max Diehn, MD,
PhD, Ash Alizadeh, PhD, Aaron
Newman, PhD, and their colleagues
have recently discovered a method of
monitoring cancers by detecting cancer
DNA in the blood. When cancer cells
die, they release their DNA into the
bloodstream. Finding that DNA and
identifying the key mutations that
indicate that the DNA came from a
cancer cell allows physicians to know if
cancer is gone or if it is just hiding and
waiting for the chance to come back at
a later date.
The technology also will let doctors

Researchers show
that approved drugs
target breast cancer
stem cells, perhaps
leading to wider use
against more tumors
Trials of anti-HER-2
agents like Herceptin in
metastatic patients with
HER-2-negative tumors
haven’t shown tumor
shrinkage or improved
outcomes, which is why
these drugs are only
approved for use in
HER-2 positive tumors.
However, more recent
Maximilian Diehn, MD, PhD
clinical analyses have
know fairly quickly whether a new treatment is
indicated that patients with
working or not. Currently, patients may have to
microscopic disease remaining after treatment for
undergo weeks of chemotherapy before images can
earlier stage disease may see improved survival from
reveal if their tumors are shrinking or not.
anti-HER-2 agents regardless of their HER-2 status.
The technique also offers the promise of getting a
Max Diehn, MD, PhD, a member of the institute,
“blood-borne biopsy” of the cancer. Because cancer
hypothesized that although anti-HER-2 agents
tumors get new mutations all the time, it’s important weren’t harming the majority of breast cancer cells
to keep track of what new mutations are arising.
in a HER-2-negative tumor, they were targeting a
This information can give physicians insights into
small population of the most important cells—cancer
what the cancer is doing and what targeted therapies stem cells. If the cancer stem cells in a tumor can be
might be useful. Most biopsies are highly invasive,
killed, the rest of the tumor cells will die or be killed
often requiring surgery to reach tumors that are deep off by the body’s immune system over time. Killing
in the body. The recently developed technique offers the breast cancer stem cells can also keep the cancer
doctors the ability to monitor these genetic changes
from spreading to other organs.
without performing a surgical biopsy, through a
simple blood test.
The researchers think that this is the first time that a
The new technology is more than 100 times
cancer drug found to be ineffective for a population
more sensitive than previous tests for DNA in the
of patients was actually found to be beneficial when
blood. This level of sensitivity may allow researchers reexamined in light of its specific effect on cancer
to create at last what has been a longtime dream: a
stem cells.
simple blood test to screen people for cancer.
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Stem cell research uncovers new anticancer power in old drug
Institute researchers have long been studying the
stem cell pathways involved in wound healing, a
process that activates stem cells to replace damaged
tissue. One major theory of cancer is that some
cancers are the result of an inappropriate activation
of these wound healing pathways, leading to the
unregulated cell growth that typifies the disease.
A team led by institute scientist Phil Beachy,
PhD, focused on the Hedgehog pathway, which
is important in both wound healing and in
development, and found that blocking that molecular
pathway can inhibit the
growth of some cancers.
He then initiated a
search for existing
drugs that blocked the
hedgehog pathway and
found Itraconazole, a
drug that had previously
been approved by the
FDA as an antifungal
agent.
A clinical trial of
Itraconazole at Stanford
this year demonstrated
that it is effective in
shrinking basal cell
carcinoma, which is the
most common form of
Philip Beachy, PhD
skin cancer.

Antibody hinders growth of Gleevecresistant gastrointestinal tumors
Institute researchers Matt van de Rijn, MD, and Irv
Weissman, MD, working with research fellows Badre
Edris and Jens Peter Volkmer, found that an antibody
that binds to a molecule on the surface of a rare but
deadly tumor of the gastrointestinal tract inhibits the
growth of the cancer cells in mice.
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The effect remains even when the cancer cells
have become resistant to other treatments, and the
findings may one day provide a glimmer of hope for
people with the cancer, known as gastrointestinal
stromal tumor, or GIST. The scientists hope to move
into human clinical trials of the antibody within
two years, and have dedicated their research to the
memory of Angela Lee, PhD, an institute employee

Matthew van de Rijn, MD

who recently died of that disease.
The antibody’s target is a receptor called KIT,
which is often mutated in patients with the cancer.
When mutated, KIT sends a continuous stream of
messages, telling the cell to grow uncontrollably. The
Stanford researchers found that the antibody reduces
or inactivates the amount of KIT on the surface of
the cancer cells and stimulates immune cells called
macrophages to kill the rogue cells.

iPS and Embryonic Stem Cells

Embryonic stem cells naturally develop into every
kind of cell in our body. Institute researchers are
exploring the mysteries of how this occurs naturally,
and how errors occur during the development
process.
Researchers at the institute are also creating
embryonic-like cells, called induced pluripotent stem
(iPS) cells. They are now investigating the use of iPS
cells therapeutically and for creating disease-in-a-dish
models of clinical disorders.
13

Researchers turn skin cells directly into the
cells that insulate neurons
Researchers at the institute have succeeded in
transforming skin cells directly into precursor cells
for oligodendrocytes, the cells that wrap nerve cells
in the insulating myelin sheaths and help
nerve signals propagate.  The current
research was done in mice and rats. If the
approach also works with human cells, it
could eventually lead to cell therapies for
diseases like inherited leukodystrophies —
disorders of the brain’s white matter — and
multiple sclerosis, as well as spinal cord
injuries.
Without myelin to insulate neurons,
signals sent down nerve cell axons
quickly lose power. Diseases that attack
myelin, such as multiple sclerosis, result
in nerve signals that are not as efficient
and cannot travel as far as they should.
Myelin disorders can affect nerve signal
transmission in the brain and spinal cord,
leading to cognitive, motor and sensory
problems.  The technique promises to
allow researchers to create enough OPCs
for widespread therapeutic use. The
system also has the advantage of creating
OPCs that come from a patient’s own cells
and are therefore genetically identical,
thus avoiding the problem of immune
rejection, which is a major complication in
transplantation medicine.

Physician-Scientists Move Closer to
Stem Cell Therapy for Deadly Skin
Disease
A team of scientists at the institute is moving
forward with plans to combine stem cell science
and gene engineering to cure a devastating genetic
skin condition called epidermolysis bullosa, or
EB. People with a version of the condition called
dominant dystrophic EB suffer severe blistering and
sloughing of the skin that is usually lethal by young
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adulthood. The team will create patient-specific iPS
cells from the skin cells of EB patients, engineering
in the gene for the missing protein, and direct the
iPS cells to grow into sheets of normal skin cells.
These new skin cells will then be transplanted onto
EB patients, where they will grow and regenerate like

Members of the Marius Wernig laboratory

normal skin. Using iPS cells has the advantage that
the new skin will come from the patients’ own cells,
reducing the rejection problem common to most
transplantation.
The use of stem cells to treat this skin disease
will serve as a testing ground and model system
for future stem cell treatments, since any stem
cells transplanted in the skin can be monitored,

and easily removed if problems arise. If Stanford
researchers can create a successful model for stem
cell transplantation for EB, they will more likely
be successful using stem cells to treat much less
accessible organs like the heart and brain.

Hiromitsu Nakauchi, distinguished stem cell
scientist, joins Stanford
Hiromitsu Nakauchi, MD, PhD, a renowned stem
cell scientist, was recently recruited to the faculty
of the institute. Nakauchi, who previously directed
the Center for Stem Cell Biology and Regenerative
Medicine at the University of Tokyo, was the first
scientist recruited to Stanford with the assistance
of a $6 million research leadership award from the
California Institute for Regenerative Medicine. The
award is designed to help bring stem cell researchers
from outside California to the state and to allow
them to pursue high-risk, high-reward research.
The recruitment marked a return to Stanford
for Nakauchi. After earning a medical degree
from Yokohama City University and a PhD in
immunology from the University of Tokyo, Nakauchi
studied immune-cell genes as a postdoctoral scholar
in the laboratory of the late Stanford geneticist
Leonard Herzenberg, PhD.
Nakauchi then returned to Japan to study blood and
immune stem cells at the RIKEN Research Institute
and at the University of Tsukuba. In 2002, he became
professor of stem cell therapy at the Institute of
Medical Science at the University of
Tokyo. In 2008, he was appointed
director of the newly created Center
for Stem Cell Biology and Regenerative
Medicine there.
Nakauchi said he is excited to be
coming back to Stanford, this time
as a faculty member. Although the
university has grown tremendously
over the intervening years, he said,
“its open, friendly and innovative
atmosphere does not seem to have
changed.”
Nakauchi notes there are differences

Nakauchi’s Quest: Using iPS cells to Solve the Organ
Donor Shortage Problem
Hiro Nakauchi’s research involves clarifying the
mechanisms of stem cell self-renewal and creating
new medical therapies involving stem cells. One
project major explores the possibility of creating
individualized human organs for transplantation
in large animals.
Currently, the options for patients with failing or
diseased organs are limited because suitable donor
organs often cannot be found. Some stem cell
scientists have explored the possibility of creating
new organs from stem cells in the lab, but fully
functional organs are shaped by complex interactions with other organs and tissues during development.
Nakauchi has pioneered an approach that may allow stem cells from a patient to become the seeds
for new, genetically matched organs that are grown
in large animals. Once mature, those organs could
be transplanted into the patient. Such organs could
also become model systems for drug or human
health research.
between the way science is done in Japan and in
the United States. “My challenge will be to combine
and to utilize the best parts of the systems in both
countries to do innovative science and create
innovative scientists,” he said.
Hiromitsu Nakauchi, MD, PhD

Tissue-Specific (Adult) Stem Cells

Embryonic stem cells are able to become any kind
of cell in the body. As an organism grows, however,
stem cells become more specialized. At that point they
become what is often called “adult” stem cells, able to
become only specific kinds of tissue.
For most of our lives, every organ and tissue in the
body is regenerated by these tissue-specific stem cells.
Learning how these tissue-specific stem cells operate
will help us bolster our natural regenerative abilities.
16

Stanford researchers discover precursor cell
for bone, cartilage, blood and stromal cells
Researchers in the laboratory of institute scientist
Michael Longaker, MD, have for the first time
identified a single cell that is a common precursor
to three important cell types: bone, cartilage and the
stromal niche cells that support blood and immune
cell growth.
Bones provide the rigid framework for our body
plan, cartilage lends flexibility to the joints so we can
move around, and everything is fueled and aerated
by blood, which is produced in bone marrow niches.
Through extensive and deliberate work, the scientists
found the single kind of cell that can give rise to
these three tissue types.
The researchers call this newly discovered cell the
bone, cartilage, and stromal progenitor (BCSP).
Understanding the BCSP will give scientists insight
into how bone and cartilage repair and regenerate
themselves, how the hematopoietic system can be
stimulated to fight infections and cancer, and how
they can make more blood to replace blood lost in
accidents or surgery.
One of the key findings of this research is that the
BCSPs make many types of stromal cells—the cells
that support the blood and immune cells. It helps
Michael Clarke, MD

explain the mystery of how one stem cell can turn
into such wildly different cell types, such as red
blood cells, platelets, macrophages, and B and T
cells. The interaction between stromal cells and
blood cells may also lead to answers about certain
diseases. The cells that support blood-forming
stem cells and their immediate progeny control not
only normal blood formation, but almost certainly
control the early stages of pre-leukemia.

Faulty stem cell regulation may contribute
to cognitive deficits associated with Down
syndrome
The learning and physical disabilities that affect
people with Down syndrome may be due at least in
part to defective stem cell regulation throughout the
body, according to researchers in the laboratory of
Michael Clarke, MD at the Stanford Institue for Stem
Cell Biology and Regenerative Medicine. The defects
in stem cell growth and self-renewal observed by
the researchers can be alleviated by reducing the
expression of just one gene on chromosome 21, they
found.
The finding marks the first time Down syndrome has
been linked to stem cells, and addresses some longstanding mysteries about the disorder. Although
the gene, called Usp16,
is unlikely to be the only
contributor to the disease,
the finding raises the
possibility of an eventual
therapy based on reducing
its expression.
The finding raises hope that
therapies can be developed
to modulate the level of
protein created by Usp16.
There is even the possibility
that such treatments could
reverse some of the deficits
seen in children who have
been living with Down
syndrome for years.
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Researchers shut the door on search for
small embryonic-like cells
This year, scientists at the institute made an
exhaustive effort to find a theorized, very
small pluripotent cell and reported they have
been unable to identify such a cell in the
bone marrow of mice.
Embryonic stem cells have long been
believed to be the only naturally occurring
pluripotent cells (cells that can become
any other cell in the body). But some
people object to the fact that the embryo is
destroyed during their isolation. In 2006, a
few researchers around the world described
another possible alternative: they proposed
that there was a special population of very
small, pluripotent, embryonic-like cells in
adult bone marrow of mice and humans.
These cells, called VSEL (very small
embryonic-like) cells, presumably arise
through the self-renewal of embryonic stem
cells during the developmental process and,
as described, could provide all the benefits Michelle Monje, MD, PhD
of embryonic stem cell research with none of
a specialized type of insulation called myelin.
the ethical controversy.
“Myelin plasticity is a fascinating concept that may
However, subsequent research from other labs has
help to explain how the brain adapts in response to
provided conflicting results as to the pluripotency
experience or training,” said Michelle Monje, MD,
— and even the existence — of VSEL cells in bone
PhD, a member of the institute and an assistant
marrow.  The recent research from Stanford scientists professor of neurology and neurological sciences.
makes it very unlikely that such cells exist.
Sending neural impulses quickly down a long

nerve fiber requires insulation with myelin, which
is formed by a cell called an oligodendrocyte that
wraps itself around a neuron. Even small changes
in the structure of this insulating sheath, such as
The brain is a wonderfully flexible and adaptive
changes in its thickness, can dramatically affect the
learning tool. For decades, researchers have known
speed of neural-impulse conduction. Demyelinating
that this flexibility, called plasticity, comes from
disorders, such as multiple sclerosis, attack these cells
selective strengthening of well-used synapses — the
and degrade nerve transmission, especially over long
connections between nerve cells.
distances.
Now, researchers at the Stanford University School
Myelin-insulated nerve fibers make up the “white
of Medicine have demonstrated that brain plasticity
matter” of the brain, the vast tracts that connect one
also comes from another mechanism: activityinformation-processing area of the brain to another.
dependent changes in the cells that insulate neural
“If you think of the brain’s infrastructure as a city, the
fibers and make them more efficient. These cells form white matter is like the roads, highways and freeways

Neural activity promotes brain plasticity
through myelin growth, researchers find
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neurons, which would have created
an injury.
By directly stimulating the neurons
with light, the researchers were able
to show it was the activation of the
neurons that prompted the myelinforming cells to respond.
Further research could reveal
exactly how activity promotes
oligodendrocyte-precursor-cell
proliferation and maturation, as well
as dynamic changes in myelin. Such
a molecular understanding could
help researchers develop therapeutic
strategies that promote myelin
repair in diseases in which myelin is
degraded, such as multiple sclerosis,
Nerve fibers were stimulated with light using optogenetic techniques, which were key to
the leukodystrophies and spinal cord
identifying the effects of nerve activity.
injury.
that connect one place to another,” Monje said.
“Conversely, when growth of these
In the study, Monje and her colleagues showed that
cells is dysregulated, how does that contribute to
nerve activity prompts oligodendrocyte precursor
disease?” Monje said. One particular area of interest
cell proliferation and differentiation into myelinfor her is a childhood brain cancer called diffuse
forming oligodendrocytes. Neuronal activity also
intrinsic pontine glioma. The cancer, which usually
causes an increase in the thickness of the myelin
strikes children between 5 and 9 years old and is
sheaths within the active neural circuit, making
inevitably fatal, occurs when the brain myelination
signal transmission along the neural fiber more
that normally takes place as kids become more
efficient. It’s much like a system for improving traffic physically coordinated goes awry, and the brain cells
flow along roadways that are heavily used. As with
grow out of control.
a transportation system, improving the routes that
are most productive makes the whole system more
Gene determines acceptance, rejection of stem
efficient.
cells from others of the same marine species
The solution was a relatively new and radical
technique called optogenetics. Scientists insert genes
To live together harmoniously in our bodies,
for a light-sensitive ion channel into a specific group
cells need to be able to distinguish which of those
of neurons. Those neurons can be made to fire when
among them are sanctioned residents and which are
exposed to particular wavelengths of light. In the
interlopers. This way, native cells can be left alone to
study, Monje and her colleagues used mice with
do their jobs, and foreign cells can be attacked and
light-sensitive ion channels in an area of their brains
removed.
that controls movement. The scientists could then
The ability to identify friend from foe is made
turn on and off certain movement behaviors in the
possible by the major histocompatibility genes, or
mice by turning on and off the light. Because the
MHC genes, which in humans and other vertebrates
light diffuses from a source placed at the surface of
determine, for example, that a pregnancy is OK but
the brain down to the neurons being studied, there
organ transplants must be rejected (thus the need for
was no need to insert a probe directly next to the
immunosuppressants).
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Now, researchers studying a marine organism
called Botryllus schlosseri in the laboratory of
Irv Weissman, MD, have discovered a single gene
that determines whether cells are accepted as self
or destroyed by immune cells as non-self. Most
important, the gene determines whether circulating
germ-line stem cells (which can make sperm or eggs)
from one Botryllus organism can invade and implant
themselves in a related Botryllus organism.
The discovery reveals a gene and its many variants
(alleles) that are unique and not directly related to
the human MHC genes. However, the discovery of
very primitive self-recognition gene variants should
enhance our understanding of the evolution of the
immune system, the scientists say. Publication of
the gene sequences will allow researchers to explore

The larval-stage Botryllus, which has a primitive
brain and ventral neural chord (like a proto spinal
cord), undergoes a metamorphosis to become an
invertebrate. On a weekly basis, the invertebrate
form of Botryllus reproduces by budding off new
organisms. The individuals live together in a colony
surrounded by a membrane or “tunic,” fusing with
one another other to form a shared circulatory
system that moves fluid through the whole colony.
However, when two or more adjacent colonies touch,
a recognition event occurs. Those colonies that
share one or both alleles of the compatibility gene,
called Botryllus histocompatiblity factor, fuse vessels
and share blood-borne cells, while those that don’t
share a BHF gene have an inflammatory rejection
that results in the formation of a scar between the
colonies.
When the colonies share
a common BHF-gene
variant and form a common
circulatory system, stem cells
from one colony will travel
to the other related colony
and take up residence. The
transplanted stem cells from
one Botryllus colony can
even take over the developing
gonads of the other colony,
turning what was once an
individual into an incubator
for its relatives’ germ cells, said
senior research scientist Ayelet
Voskoboynik, PhD, a co-lead
author of the paper.
“This finding reveals a fusionBotryllus schlosseri is a marine organism which is unusual in the way that related individuals rejection system that is now
live together in a colony.
understood to the point where
how MHC genes work and to look for related
one can reliably predict, based on BHF sequences,
human genes that might be involved in self/non-self- whether the colonies will reject or fuse with each
recognition.
other,” said Weissman. “The fact that this system is
Botryllus schlosseri is an unusual marine organism,
totally unrelated to human major histocompatibility
an invertebrate that is evolutionarily one of the
genes and the immune cells that mediate human
closest living relatives of vertebrates. The researchers tissue transplant rejection opens the door to a
established this relationship in another study of the
deeper understanding of the system’s evolution and
organism’s entire genome sequence.
functions.”
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Institute Leadership

Irving Weissman, MD
Director
Director of the Ludwig Center for Cancer Stem Cell
Research
Virginia and D.K. Ludwig Professor for Clinical
Investigation and Cancer Research
Irving Weissman has directed the institute since its
founding, providing the vision and leadership to
build one of the nation’s top stem cell programs.
In 1988, Dr. Weissman became the first researcher
to isolate in pure form any stem cell in any species
when he found hematopoietic (blood-forming) stems
cell in mice. He subsequently found the human
hematopoietic stem cell, the human neuronal stem
cell, and the human leukemia stem cell. His work
has opened up an entirely new area of scientific
research with enormous potential for life-saving
therapies.
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Michael T. Longaker, MD, MBA, FACS
Co-Director
Director, Program in Regenerative Medicine
Deane P. and Louise Mitchell Professor
Michael Longaker has broad experience in pediatric plastic surgery,
developmental biology, epithelial biology, tissue repair, and tissue
engineering. He has extensive research experience in the cellular and
molecular biology of extracellular matrix, with specific applications
to the differences between fetal and post-natal wound healing, the
biology of keloids and hypertrophic scars, and the cellular and
molecular events that surround distraction osteogenesis with respect
to craniofacial development. Most recently, his research has focused
on multipotent mesenchymal cells derived from adipose tissue and
their applications for tissue repair, replacement, and regeneration.
Maria-Grazia Roncarolo
Co-Director
George D. Smith Professor in Stem Cell and Regenerative Medicine
Maria Grazia Roncarolo, MD, is a world leader in stem cell and gene
therapies. She is the former scientific director of the San Raffaele
Scientific Institute in Milan, Italy, where she showed that gene
therapy could be used effectively in treating formerly untreatable
diseases. Dr. Roncarolo was recruited to lead the institute’s efforts
to translate basic scientific discoveries in the field of regenerative
medicine into novel patient therapies, including treatments based on
stem cells and gene therapy.

Michael F. Clarke, MD
Associate Director
Karel H. and Avice N. Beekhuis Professor in Cancer Biology
In addition to his clinical duties in cancer treatment, Michael Clarke
maintains a laboratory focused on stem cells and the role they
play in cancer. Dr. Clarke’s research is aimed at the identification
and characterization of cancer stem cells, and at increasing our
knowledge of the factors that control self-renewal in normal stem
cells and their malignant counterparts. Dr. Clarke was the first
researcher to find cancer stem cells in a solid tumor (breast cancer)
and discovered that the inhibition of programmed cell death is
essential for the growth of breast cancers.
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Publications

2013 Publications
Philip Beachy
FK506 activates BMPR2, rescues endothelial
dysfunction, and reverses pulmonary hypertension. Spiekerkoetter E, Tian X, Cai J, Hopper RK,
Sudheendra D, Li CG, El-Bizri N, Sawada H,
Haghighat R, Chan R, Haghighat L, de Jesus Perez V, Wang L, Reddy S, Zhao M, Bernstein D,
Solow-Cordero DE, Beachy PA, Wandless TJ, Ten
Dijke P, Rabinovitch M. J Clin Invest. 2013 Aug
1;123(8):3600-13. - PubMed PMID: 23867624
Hedgehog pathway modulation by multiple lipid
binding sites on the smoothened effector of signal
response. Myers BR, Sever N, Chong YC, Kim J,
Belani JD, Rychnovsky S, Bazan JF, Beachy PA. Dev
Cell. 2013 Aug 26;26(4):346-57. - PubMed PMID:
23954590
Itraconazole and arsenic trioxide inhibit Hedgehog

pathway activation and tumor growth associated
with acquired resistance to smoothened antagonists. Kim J, Aftab BT, Tang JY, Kim D, Lee AH,
Rezaee M, Kim J, Chen B, King EM, Borodovsky A,
Riggins GJ, Epstein EH, Beachy PA, Rudin CM. Cancer Cell. 2013 Jan 14;23(1):23-34. - PubMed PMID:
23291299
Michael Clarke
MicroRNA-30c inhibits human breast tumour
chemotherapy resistance by regulating TWF1 and
IL-11. Bockhorn J, Dalton R, Nwachukwu C, Huang
S, Prat A, Yee K, Chang YF, Huo D, Wen Y, Swanson
KE, Qiu T, Lu J, Park SY, Dolan ME, Perou CM, Olopade OI, Clarke MF, Greene GL, Liu H. Nat Commun. 2013;4:1393. - PubMed PMID: 23340433
MicroRNA-30c targets cytoskeleton genes involved
in breast cancer cell invasion. Bockhorn J, Yee K,
Chang YF, Prat A, Huo D, Nwachukwu C, Dalton
R, Huang S, Swanson KE, Perou CM, Olopade OI,
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Clarke MF, Greene GL, Liu H. Breast Cancer Res
Treat. 2013 Jan;137(2):373-82. - PubMed PMID:
23224145

Liu KW, Wechsler-Reya RJ, Weiss WA, Swartling FJ,
Kieran MW, Bradner JE, Beroukhim R, Cho YJ. Clin
Cancer Res. 2013 Dec 2 - PubMed PMID: 24297863

Oncogenic miRNAs and the perils of losing control
of a stem cell’s epigenetic identity. Dalerba P, Clarke
MF. Cell Stem Cell. 2013 Jul 3;13(1):5-6. - PubMed
PMID: 23827702

Brain tumor stem cell multipotency correlates with
nanog expression and extent of passaging in human
glioblastoma xenografts. Higgins DM, Wang R, Milligan B, Schroeder M, Carlson B, Pokorny J, Cheshier
SH, Meyer FB, Weissman IL, Sarkaria JN, Henley
JR. Oncotarget. 2013 May;4(5):792-801. - PubMed
PMID: 23801022

Usp16 contributes to somatic stem-cell defects in
Down’s syndrome. Adorno M, Sikandar S, Mitra SS,
Kuo A, Nicolis Di Robilant B, Haro-Acosta V, Ouadah Y, Quarta M, Rodriguez J, Qian D, Reddy VM,
Cheshier S, Garner CC, Clarke MF. Nature. 2013 Sep
19;501(7467):380-4. - PubMed PMID: 24025767
Maximilian Diehn
4D CT lung ventilation images are affected by the
4D CT sorting method. Yamamoto T, Kabus S,
Lorenz C, Johnston E, Maxim PG, Diehn M, Eclov
N, Barquero C, Loo BW, Keall PJ. Med Phys. 2013
Oct;40(10):101907. - PubMed PMID: 24089909
Clinical implementation of intrafraction cone beam
computed tomography imaging during lung tumor
stereotactic ablative radiation therapy. Li R, Han
B, Meng B, Maxim PG, Xing L, Koong AC, Diehn
M, Loo BW. Int J Radiat Oncol Biol Phys. 2013 Dec
1;87(5):917-23. - PubMed PMID: 24113060
Migration of implanted markers for image-guided
lung tumor stereotactic ablative radiotherapy. Hong
JC, Eclov NC, Yu Y, Rao AK, Dieterich S, Le QT,
Diehn M, Sze DY, Loo BW, Kothary N, Maxim PG. J
Appl Clin Med Phys. 2013;14(2):4046. - PubMed
PMID: 23470933
Samuel Cheshier
BET-bromodomain inhibition of MYC-amplified
Medulloblastoma. Bandopadhayay P, Bergthold G,
Nguyen B, Schubert S, Gholamin S, Tang Y, Bolin
S, Schumacher SE, Zeid R, Masoud S, Yu F, Vue N,
Gibson WJ, Paolella BR, Mitra SS, Cheshier S, Qi J,
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Primary surgical management by reduction and
fixation of unstable hangman’s fractures with discoligamentous instability or combined fractures: clinical article. Shin JJ, Kim SH, Cho YE, Cheshier SH,
Park J. J Neurosurg Spine. 2013 Nov;19(5):569-75.
- PubMed PMID: 24033304
Roles of PINK1, mTORC2, and mitochondria in
preserving brain tumor-forming stem cells in a
noncanonical Notch signaling pathway. Lee KS, Wu
Z, Song Y, Mitra SS, Feroze AH, Cheshier SH, Lu
B. Genes Dev. 2013 Dec 15;27(24):2642-7. - PubMed
PMID: 24352421
Usp16 contributes to somatic stem-cell defects in
Down’s syndrome. Adorno M, Sikandar S, Mitra SS,
Kuo A, Nicolis Di Robilant B, Haro-Acosta V, Ouadah Y, Quarta M, Rodriguez J, Qian D, Reddy VM,
Cheshier S, Garner CC, Clarke MF. Nature. 2013 Sep
19;501(7467):380-4. - PubMed PMID: 24025767
Michael Longaker
Abnormal calcium handling properties underlie
familial hypertrophic cardiomyopathy pathology in
patient-specific induced pluripotent stem cells. Lan
F, Lee AS, Liang P, Sanchez-Freire V, Nguyen PK,
Wang L, Han L, Yen M, Wang Y, Sun N, Abilez OJ,
Hu S, Ebert AD, Navarrete EG, Simmons CS, Wheeler M, Pruitt B, Lewis R, Yamaguchi Y, Ashley EA,
Bers DM, Robbins RC, Longaker MT, Wu JC. Cell
Stem Cell. 2013 Jan 3;12(1):101-13. - PubMed PMID:
23290139

Absence of endochondral ossification and craniosynostosis in posterior frontal cranial sutures of Axin2(/-) mice. Behr B, Longaker MT, Quarto N. PLoS
One. 2013;8(8):e70240. - PubMed PMID: 23936395
Adipose-derived stromal cells overexpressing vascular endothelial growth factor accelerate mouse excisional wound healing. Nauta A, Seidel C, Deveza L,
Montoro D, Grova M, Ko SH, Hyun J, Gurtner GC,
Longaker MT, Yang F. Mol Ther. 2013 Feb;21(2):44555. - PubMed PMID: 23164936
Adult stem cells in small animal wound healing models. Nauta AC, Gurtner GC, Longaker
MT. Methods Mol Biol. 2013;1037:81-98. - PubMed
PMID: 24029931
Biological therapies for the treatment of cutaneous
wounds: phase III and launched therapies. Rennert
RC, Rodrigues M, Wong VW, Duscher D, Hu M,
Maan Z, Sorkin M, Gurtner GC, Longaker MT. Expert Opin Biol Ther. 2013 Nov;13(11):1523-41. PubMed PMID: 24093722
Brg1 governs a positive feedback circuit in the hair
follicle for tissue regeneration and repair. Xiong Y, Li
W, Shang C, Chen RM, Han P, Yang J, Stankunas K,
Wu B, Pan M, Zhou B, Longaker MT, Chang CP. Dev
Cell. 2013 Apr 29;25(2):169-81. - PubMed PMID:
23602386
CD90 (Thy-1)-positive selection enhances osteogenic capacity of human adipose-derived stromal
cells. Chung MT, Liu C, Hyun JS, Lo DD, Montoro
DT, Hasegawa M, Li S, Sorkin M, Rennert R, Keeney
M, Yang F, Quarto N, Longaker MT, Wan DC. Tissue Eng Part A. 2013 Apr;19(7-8):989-97. - PubMed
PMID: 23216074
Clonal precursor of bone, cartilage, and hematopoietic niche stromal cells. Chan CK, Lindau P, Jiang
W, Chen JY, Zhang LF, Chen CC, Seita J, Sahoo D,
Kim JB, Lee A, Park S, Nag D, Gong Y, Kulkarni S,
Luppen CA, Theologis AA, Wan DC, DeBoer A, Seo
EY, Vincent-Tompkins JD, Loh K, Walmsley GG,

Kraft DL, Wu JC, Longaker MT, Weissman IL. Proc
Natl Acad Sci U S A. 2013 Jul 30;110(31):12643-8. PubMed PMID: 23858471
Commentary on the differential healing capacity of
calvarial bone. Lo DD, McArdle A, Senarath-Yapa K,
Longaker MT. J Craniofac Surg. 2013 Mar;24(2):3445. - PubMed PMID: 23524689
Discussion: A report of the ASPS Task Force on
regenerative medicine: opportunities for plastic
surgery. McArdle A, Lo DD, Hyun JS, Senarath-Yapa
K, Chung MT, Wan DC, Longaker MT. Plast Reconstr Surg. 2013 Feb;131(2):400-3. - PubMed PMID:
23358002
Effective delivery of stem cells using an extracellular
matrix patch results in increased cell survival and
proliferation and reduced scarring in skin wound
healing. Lam MT, Nauta A, Meyer NP, Wu JC, Longaker MT. Tissue Eng Part A. 2013 Mar;19(5-6):73847. - PubMed PMID: 23072446
The embrace™ Device Significantly Decreases Scarring Following Scar Revision Surgery in a Randomized Control Trial. Lim AF, Weintraub J, Kaplan
EN, Januszyk M, Cowley C, McLaughlin P, Beasley
B, Gurtner GC, Longaker MT. Plast Reconstr Surg.
2013 Oct 7 - PubMed PMID: 24105084
Enhancing in vivo survival of adipose-derived
stromal cells through Bcl-2 overexpression using
a minicircle vector. Hyun J, Grova M, Nejadnik H,
Lo D, Morrison S, Montoro D, Chung M, Zimmermann A, Walmsley GG, Lee M, Daldrup-Link H,
Wan DC, Longaker MT. Stem Cells Transl Med. 2013
Sep;2(9):690-702. - PubMed PMID: 23934910
Enhancing stem cell survival in vivo for tissue
repair. Hyun JS, Tran MC, Wong VW, Chung MT,
Lo DD, Montoro DT, Wan DC, Longaker MT. Biotechnol Adv. 2013 Sep-Oct;31(5):736-43. - PubMed
PMID: 23153460
Evidence that mast cells are not required for heal-
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ing of splinted cutaneous excisional wounds in
mice. Nauta AC, Grova M, Montoro DT, Zimmermann A, Tsai M, Gurtner GC, Galli SJ, Longaker
MT. PLoS One. 2013;8(3):e59167. - PubMed PMID:
23544053
From germ theory to germ therapy: skin microbiota,
chronic wounds, and probiotics. Wong VW, Martindale RG, Longaker MT, Gurtner GC. Plast Reconstr
Surg. 2013 Nov;132(5):854e-861e. - PubMed PMID:
24165637
Integration of multiple signaling pathways determines differences in the osteogenic potential and
tissue regeneration of neural crest-derived and mesoderm-derived calvarial bones. Senarath-Yapa K, Li
S, Meyer NP, Longaker MT, Quarto N. Int J Mol Sci.
2013;14(3):5978-97. - PubMed PMID: 23502464
Integration of multiple signaling regulates through
apoptosis the differential osteogenic potential of
neural crest-derived and mesoderm-derived Osteoblasts. Li S, Meyer NP, Quarto N, Longaker
MT. PLoS One. 2013;8(3):e58610. - PubMed PMID:
23536803
Isolation of human adipose-derived stromal cells
using laser-assisted liposuction and their therapeutic potential in regenerative medicine. Chung MT,
Zimmermann AS, Paik KJ, Morrison SD, Hyun
JS, Lo DD, McArdle A, Montoro DT, Walmsley
GG, Senarath-Yapa K, Sorkin M, Rennert R, Chen
HH, Chung AS, Vistnes D, Gurtner GC, Longaker MT, Wan DC. Stem Cells Transl Med. 2013
Oct;2(10):808-17. - PubMed PMID: 24018794
Micro-computed tomography evaluation of human
fat grafts in nude mice. Chung MT, Hyun JS, Lo
DD, Montoro DT, Hasegawa M, Levi B, Januszyk M,
Longaker MT, Wan DC. Tissue Eng Part C Methods.
2013 Mar;19(3):227-32. - PubMed PMID: 22916732

M, Wan DC, Li S, Nelson ER, Longaker MT, Gurtner
GC. Plast Reconstr Surg. 2013 Sep;132(3):580-9. PubMed PMID: 23985633
Murine models of human wound healing. Chen
JS, Longaker MT,Gurtner GC. Methods Mol Biol.
2013;1037:265-74. - PubMed PMID: 24029941
The seed and the soil: optimizing stem cells and
their environment for tissue regeneration. Hyun JS,
Montoro DT, Lo DD, Flynn RA, Wong V, Chung
MT, Longaker MT, Wan DC. Ann Plast Surg. 2013
Feb;70(2):235-9. - PubMed PMID: 23295233
Wnt3a reestablishes osteogenic capacity to bone
grafts from aged animals. Leucht P, Jiang J, Cheng D,
Liu B, Dhamdhere G, Fang MY, Monica SD, Urena JJ,
Cole W, Smith LR, Castillo AB, Longaker MT, Helms
JA. J Bone Joint Surg Am. 2013 Jul 17;95(14):127888. - PubMed PMID: 23864176
Wound healing: a paradigm for regeneration. Wong
VW, Gurtner GC, Longaker MT. Mayo Clin Proc.
2013 Sep;88(9):1022-31. - PubMed PMID: 24001495
Ravindra Majeti
Azacitidine fails to eradicate leukemic stem/progenitor cell populations in patients with acute myeloid
leukemia and myelodysplasia Craddock, C., Quek,
L., Goardon, N., Freeman, S., Siddique, S., Raghavan,
M., Aztberger, A., Schuh, A., (...), Vyas, P. Leukemia.
2013;27(5)
The cancer stem cell model: B cell acute lymphoblastic leukaemia breaks the mould Mcclellan, J.S.,
Majeti, R. EMBO Molecular Medicine. 2013;5(1)
Clonal evolution of acute leukemia genomes Jan, M.,
Majeti, R. Oncogene. 2013;32(2)

Role of cysteine 288 in nucleophosmin cytoplasmic
Molecular analysis and differentiation capacity of
mutations: Sensitization to toxicity induced by arseadipose-derived stem cells from lymphedema tisnic trioxide and bortezomib Huang, M., Thomas, D.,
sue. Levi B, Glotzbach JP, Sorkin M, Hyun J, Januszyk Li, M.X., Feng, W., Chan, S.M., Majeti, R., Mitchell,
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B.S. Leukemia. 2013;27(10)
Role of DNMT3A, TET2, and IDH1/2 mutations
in pre-leukemic stem cells in acute myeloid leukemia Chan, S.M., Majeti, R. International Journal of
Hematology. 2013;98(6)
Use of selenium fertilizers for production of Se-enriched Kenaf (Hibiscus cannabinus): Effect on Se
concentration and plant productivity Lavu, R.V.S.,
De Schepper, V., Steppe, K., Majeti, P.N.V., Tack,
F., Du Laing, G. Journal of Plant Nutrition and Soil
Science. 2013;176(4)
VEGF is an important mediator of tumor angiogenesis in malignant lesions in a genetically engineered
mouse model of lung adenocarcinoma Majeti, B.K.,
Lee, J.H., Simmons, B.H., Shojaei, F. BMC Cancer.
2013;13
VEGF is an important mediator of tumor angiogenesis in malignant lesions in a genetically engineered
mouse model of lung adenocarcinoma. Majeti BK,
Lee JH, Simmons BH, Shojaei F. BMC Cancer. 2013
Apr 29;13(1):213. - PubMed PMID: 23627488
Michelle Monje
Functional and structural differences in the hippocampus associated with memory deficits in adult
survivors of acute lymphoblastic leukemia. Monje
M, Thomason ME, Rigolo L, Wang Y, Waber DP,
Sallan SE, Golby AJ. Pediatr Blood Cancer. 2013
Feb;60(2):293-300. - PubMed PMID: 22887801
Reduced H3K27me3 and DNA hypomethylation are
major drivers of gene expression in K27M mutant
pediatric high-grade gliomas. Bender S, Tang Y, Lindroth AM, Hovestadt V, Jones DT, Kool M, Zapatka
M, Northcott PA, Sturm D, Wang W, Radlwimmer
B, Højfeldt JW, Truffaux N, Castel D, Schubert S,
Ryzhova M, Seker-Cin H, Gronych J, Johann PD,
Stark S, Meyer J, Milde T, Schuhmann M, Ebinger
M, Monoranu CM, Ponnuswami A, Chen S, Jones C,
Witt O, Collins VP, von Deimling A, Jabado N, Puget

S, Grill J, Helin K, Korshunov A, Lichter P, Monje M,
Plass C, Cho YJ, Pfister SM. Cancer Cell. 2013 Nov
11;24(5):660-72. - PubMed PMID: 24183680
Roel Nusse
Interfollicular epidermal stem cells self-renew via
autocrine Wnt signaling. Lim X, Tan SH, Koh WL,
Chau RM, Yan KS, Kuo CJ, van Amerongen R, Klein
AM, Nusse R.
Science. 2013 Dec 6;342(6163):1226-30. - PubMed
PMID: 24311688
A localized Wnt signal orients asymmetric stem cell
division in vitro. Habib SJ, Chen BC, Tsai FC, Anastassiadis K, Meyer T, Betzig E, Nusse R.
Science. 2013 Mar 22;339(6126):1445-8. - PubMed
PMID: 23520113
structural Studies of Wnts and identification of an
LRP6 binding site. Chu ML, Ahn VE, Choi HJ, Daniels DL, Nusse R, Weis WI.
Structure. 2013 Jul 2;21(7):1235-42. - PubMed
PMID: 23791946
Tympanic border cells are Wnt-responsive and can
act as progenitors for postnatal mouse cochlear cells.
Jan TA, Chai R, Sayyid ZN, van Amerongen R, Xia
A, Wang T, Sinkkonen ST, Zeng YA, Levin JR, Heller
S, Nusse R, Cheng AG.
Development. 2013 Mar;140(6):1196-206. - PubMed
PMID: 23444352
Wnt signaling in skin development, homeostasis, and
disease. Lim X, Nusse R.
Cold Spring Harb Perspect Biol. 2013 Feb;5(2) PubMed PMID: 23209129
Theo Palmer
Absence of CCL2 is sufficient to restore hippocampal
neurogenesis following cranial irradiation.
Lee SW, Haditsch U, Cord BJ, Guzman R, Kim SJ,
Boettcher C, Priller J, Ormerod BK, Palmer TD.
Brain Behav Immun. 2013 May;30:33-44. - PubMed
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PMID: 23041279
Differential roles of TNFR1 and TNFR2 signaling
in adult hippocampal neurogenesis. Chen Z, Palmer
TD.
Brain Behav Immun. 2013 May;30:45-53. - PubMed
PMID: 23402793
Lineage tracing with Axin2 reveals distinct developmental and adult populations of Wnt/β-catenin-responsive neural stem cells. Bowman AN, van Amerongen R, Palmer TD, Nusse R.
Proc Natl Acad Sci U S A. 2013 Apr 30;110(18):73249. - PubMed PMID: 23589866
Natural killer cell-activating receptor NKG2D mediates innate immune targeting of allogeneic neural
progenitor cell grafts. Phillips LK, Gould EA, Babu
H, Krams SM, Palmer TD, Martinez OM.
Stem Cells. 2013 Sep;31(9):1829-39. - PubMed
PMID: 23733329
Neuronal Rac1 is required for learning-evoked neurogenesis. Haditsch U, Anderson MP, Freewoman J,
Cord B, Babu H, Brakebusch C, Palmer TD.
J Neurosci. 2013 Jul 24;33(30):12229-41. - PubMed
PMID: 23884931

of preterm birth. Stevenson DK, Shaw GM, Wise PH,
Norton ME, Druzin ML, Valantine HA, McFarland
DA; March of Dimes Prematurity Research Center at
Stanford University School of Medicine.
J Perinatol. 2013 Apr;33(4):251-8. - PubMed PMID:
23079774
Renee Reijo Pera
Concurrent Generation of Functional Smooth
Muscle and Endothelial Cells via a Vascular Progenitor. Marchand M, Anderson EK, Phadnis SM, Longaker MT, Cooke JP, Chen B, Reijo Pera RA. Stem Cells
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