





Min Yu brings curiosity and
compassion to cancer research

By Cristy Lytal
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n her new lab, Min Yu observed the eerie predict-

ability of a line of breast cancer cells. First in one
mouse, then in many, the cells metastasized again and
again to the same vital organ: the brain.

Alarmed, Yu telephoned the oncologist who had collect-
ed the cells from a patient. Yu learned that the patient
had already succumbed to brain metastasis.

Yu’s strong combination of curiosity and compassion
has inspired an intensely personal scientific journey.

Yu was born and raised on China’s northeastern coast

in the city of Qingdao, famous for its beer. She was a
curious child, with a strong interest in computer science
as well as many other subjects. Ultimately, she chose to
follow her mother’s example and become a physician.

Yu earned her MD at Shandong Medical University and
her master’s degree in neurology at Peking University
Health Science Center. Working in the neurology field,
Yu saw many patients who had inherited diseases with
no cures. It was heartbreaking for her to run up against
the limitations of current medical practice—so she
decided to devote herself to discovering new treatments
as a scientific researcher.

Yu left her home country and ventured to the
United States, where she joined the PhD pro-
gram at SUNY Stony Brook University/ Cold Spring
Harbor Laboratory and turned her attention to
breast cancer—which affects one in eight wom-
en and leads to 40,000 deaths annually.
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Above, right:
Circulating tumor
cells isolated from
the blood of a patient
with breast cancer
(Image by Min Yu)
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“The lab was creating what we call 3D cell cultures,
which are systems to grow mammary cells in the labora-
tory,” she said. “These small structures resemble actual
mammalian mammary glands that even secrete milk.
And then if you introduce cancer genes, you can trans-
form the normal structure into a cancer-like structure.”

For her postdoctoral training, she moved to the Massa-
chusetts General Hospital lab of Daniel A. Haber, who
was collaborating with clinicians and bioengineers to
study circulating tumor cells, which enter the blood-
stream and metastasize at distant sites. Yu was able to
collect rare circulating tumor cells and expand them

in her newly developed 3D cell cultures—creating a
critical mass of cells that could be studied longterm in
the laboratory.

“During that time, | lost my dad, because my dad had
liver cancer,” said Yu. “So that made it clear to me that
we need to bridge the basic research to the clinical.
That’s something very, very important.”

With the Patient in Mind

When it came time to start her own research laboratory,
Yu was attracted to USC’s dynamic, multidisciplinary
research environment that encouraged collaborations.
Yu is a member of the Eli and Edythe Broad Center for
Regenerative Medicine and Stem Cell Research at USC,
and her laboratory is located in the USC Norris Compre-
hensive Cancer Center, facilitating her collaborations
with clinicians who provide her with “liquid biopsies,”
blood samples containing circulating tumor cells from
individual patients with metastatic breast cancer.

Min Yu turned her attention to breast cancer—

which affects one in eight women and leads to 40,000 deaths annually.

Yu is always keenly aware that the cancer cells that she
studies contain not only important scientific clues, but
also the destinies of individual patients with breast can-
cer. Her team is working hard to learn everything they
can about these patient-derived tumor cells, which they
can grow using Yu’s pioneering 3D cell cultures.

Several of their projects involve probing genetic and
molecular profiles to discover which factors promote
drug-resistant disease, which cells are the most aggres-
sive “cancer stem cells” and how these cells metastasize.

Through this research, Yu’s team has pinpointed specific
genes that drive the cells’ predictable tendencies to
colonize specific organs—whether it be the brain, lungs
or bones. Their goals are to use these specific genes

as biomarkers to predict the course of an individual
patient’s disease, or as targets for developing new per-
sonalized drug therapies.

Another project involves a collaboration with USC
engineer Pin Wang, who developed a nanopar-
ticle to effectively deliver a drug called 5Z-7-Ox-
ozeaenol or OXO to tumor cells. This drug inhibits
a protein called TAK1, which in turn reduces lung
metastases in mice with the most deadly form

of breast cancer—the triple negative strain.

Looking ahead, Yu has already made discoveries with
relevance not only to breast cancer, but also to lung
cancer. She hopes to continue to expand her research
into other types of cancer, maximizing the number of
patients who could potentially benefit.

“Since I've been involved in both basic research and
clinical practice, | understand the urgency of translating
our discoveries into new treatments for patients,” she
said. “The patient is never far from my mind.”
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Qi-Long Ying shoots the moon o
as a cancer researcher

By Cristy Lytal

f you knew that a $10 billion check was hidden in

your office building, and that 10 million people had
searched for it for more than 10 years without finding it,
would you continue the quest? For USC Stem Cell scien-
tist Qi-Long Ying, the answer is a resounding yes.

“If you can cure cancer, that’s worth $10 billion, more
than that,” he said. “We also know that 10 million people
already tried, and they failed. So you really need to be
very strong. You need to believe in yourself to try this.”

Ying’s lab is continuing the quest to develop cancer
immunotherapy by using a type of immune cell called
a macrophage, which can be genetically modified to
target solid tumors.

Ying has taken on long odds before. The third child of a
farmer and a factory worker, he grew up in Yongkang,
a small city in China’s Zhejiang province, during the
Cultural Revolution.

“At that time, as a kid, | was always curious about every-
thing,” he said. “So the older generation told me when

I was small that | was always asking many different
questions, always asking, ‘Why, why, why?* ”

Despite his natural curiosity, Ying had had little chance
of obtaining a higher education. Chinese universities ad-
mitted students based on political and family connec-
tions, not academics, throughout most of his childhood.
This changed with the death of Chairman Mao in 1976,
and the subsequent reinstatement of the “Gaokao,”
China’s merit-based college entrance exam. Ying earned
a top score.

“At that time, the test was very important and changed
your life forever,” he said. “That’s why many people,
when they learned the results, they always cried. My
mother [was so happy that she] also cried.”

Although he originally dreamed of becoming a
detective or a civil engineer, charismatic recruiters
from the First Military Medical University persuad-
ed him to choose a different path. What he didn’t
fully appreciate at the time was that attending

one of China’s military medical universities car-
ried an obligation of 25 years of army service.

After Ying graduated in 1987, the army decided that he
would work at a remote missile base near the Chinese
border with North Korea—a three-day train ride from
his hometown, his parents and his three sisters. For a
salary of $14 per month, he was charged with treating
colds, headaches and minor ailments, and triaging more
serious patients to a larger hospital elsewhere.

“We were in the mountains,” he said. “It was very, very
cold—minus 30 degrees Celsius in the winter. We were
not allowed to contact outside people. It took two hours
of driving to go to the nearest town. And there were no
women, and there was no hope, and life was very bor-
ing. We had no future. Sometimes during the weekends,
the young officers drank, and they were crying, because
there was no hope.”
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But Ying was determined to elude his seemingly sealed
fate. He spent two years studying for the highly com-
petitive exam to attend graduate school in China and
earned admission to Shanghai Medical University, where
he pursued his master’s and PhD degrees.

During his graduate training in the early 1990s, he and
his mentor, a famous Chinese neurosurgeon, injected
human embryonic neural tissue into the brains of 18
patients with Parkinson’s disease. Some regained the
ability to walk, but only temporarily. The procedure also
carried a high enough risk of fatal infection that the
researchers halted the experiments.

Ying happily pursued these educational and research
endeavors for nearly a decade. Then the army noticed
his absence and summoned him back to his missile
troop—now relocated to the country’s remote central
region. He realized that to get out of the army, he had to
get out of China.

Ying’s lab is continuing the quest to develop cancer
immunotherapy by using a type of immune cell called a macrophage,
which can be genetically modified to target solid tumors.

Opportunity Abroad

Ying applied to at least 50 jobs all over the world. It
was his unique experience with Parkinson’s disease that
landed him a two-year postdoctoral position in Austin
Smith’s laboratory, then at the University of Edinburgh
in Scotland. Through six months of dogged persistence
and better-than-average luck, Ying secured a passport
to embark on his new life.

New to both stem cells and the English language, Ying
made a series of breakthroughs: He observed the first
proof of ES cells spontaneously fusing with neurons,

and developed a more efficient way to turn ES cells into
neurons. He also discovered how to inhibit ES cells from
differentiating into specialized cells by exposing them to
two molecules—dubbed 2i.

Beyond these scientific successes, Ying is keenly aware
of how profoundly Smith changed his life.

“Without Austin, | would not have my daughters. In
China, | cannot have more than one child, [my eldest
son],” he said. “I would still be in the army as a family
doctor, and the only diseases | could treat would be
colds, headaches and diarrhea. So | said [to Austin],
“Your offer letter changed everything, changed me.””

After seven productive years, Ying left the Smith Lab
to accept a faculty position at the Eli and Edythe Broad
Center for Regenerative Medicine and Stem Cell Re-
search at USC, where he also serves as the director of
the Chang Stem Cell Engineering Facility.

Shortly after his arrival at USC, Ying and a team of
researchers made one of Science magazine’s “Top 10
Breakthroughs of 2010” by using ES cell-based gene
targeting to produce the world’s first knockout rats,

modified to lack one or more genes.

“The rat is not only bigger than the mouse,” said Ying.
“Physiologically, they are much closer to humans. So
many diseases, such as many neurological diseases, can
only be mimicked in the rat, but not in the mouse.”

He hopes that his story will provide inspiration for the
next generation of biologists.

“I started my stem cell career maybe 19 years ago,” he
said. “At that time, | had no experience whatsoever with
stem cells, but I believed I could make contribution

to this field, and | worked hard. So to be successful in
this very competitive scientific career, you have to have
confidence that you can achieve something.”

Neural stem cells
(Image by Qi-Long Ying)

39



40

Students and Trainees

POSTDOC

Jorge Contreras
Rong Lu Lab

What inspired you to get involved in

stem cell research?

Being a first generation Latino, a male, growing up in
South Los Angeles with two parents who didn’t have

a high school education, | had no idea what it meant
to take science forward. | came across a lot of science
professors at community college that kept me encour-
aged, and Cal State Dominguez Hills was actually the
place where | came across a professor, Dr. Helen Chun,
who became my mentor in this program called the
MARC U-STAR Program, and a second program called
the MBRS-RISE Program—two programs that promote
diversity in the sciences. It was there that | actually got
exposed to the greater scientific community that | didn’t
know existed.

What is your current research?

Here at USC in Dr. Rong Lu’s lab, we are studying how
normal stem cells of the blood develop. Studying how
the normal stem cell develops in the blood will give
us some answers, possibly, to what eventually gives
you a disease.

What are your future goals?

My dream job would have been always, and continues to
be, to be a professor at a university and teach. | grew up
in Los Angeles. And so one part of my goal is to eventu-
ally go back to the community that | grew up in and help
guide people towards a greater diversity in science.

The master’s program in stem cell biology and regenerative
medicine graduated its fifth class, bringing the total
number of alumni to 150 as of Summer 2019.

PHD STUDENT

Albina Ibrayeva
Bonaguidi Lab

What inspired you to get involved in

stem cell research?

As an undergraduate student back in Kazakhstan,
during my sophomore year, | interned at the National
Center for Biotechnology in Astana. This experience
enabled me to work with some of the brightest minds
dedicated to scientific research in my country and
showed me the meaningfulness of a career in biomedi-
cal research. Since then, | knew that | wanted to be a
scientist. | won a scholarship and was accepted to
graduate school at USC, first to study biomedical
engineering as a master’s student, then the biology of
aging as a PhD student.

What is your current research?

I’'m studying neural stem cell (NSC) aging. It’s already
known that NSC activity diminishes during aging, but we
know much less about the cellular and molecular
mechanisms underlying this decline in the hippocam-
pus, which is a region of the brain involved in learning
and memory.

What are your future goals?

After graduating from the USC PhD program, | would
like to work as a professor and researcher at a U.S.
university. It is one of my dreams to be able to share my
knowledge, and being a professor would allow me to do
so, while continuing my research to benefit U.S. health
care and the science of aging.




PROGRESSIVE MASTER’S STUDENT

Natasha Natarajan
Crump Lab

What inspired you to get involved in

stem cell research?

My dad is a surgeon at the Keck Hospital, and my mom
works at Kaiser, and she’s a pathologist. So | definitely
see my initial interest in medicine stem from how much
| was inspired by the two of them. But for me, | really
wanted to start being a doctor when | first learned
about stem cells. It happened when | was 15, and | was
in AP Biology, and Cedars-Sinai, the hospital nearby,
came to our class and presented us with an opportu-
nity: it was the first ever stem cell writing competition.
| wrote the research paper, and | ended up winning,
which is really cool. And the prize was getting to work at
a lab on stem cells at UCLA.

What is your current research?

What we’re looking at is how do zebrafish regenerate
cartilage, and looking at the mechanism behind that in
hopes of finding a valuable treatment for osteoarthritis.
So it’s really fascinating.

What are your future goals?

Being a physician is a priority to me, and stem cells are
a passion. | want to be a doctor that uses these innova-
tive stem cell therapies and actually implements them
in patients.

HIGH SCHOOL STUDENT

Richard Lopez

McMahon Lab

What inspired you to get involved in

stem cell research?

| wanted to go into the field of stem cells because my
grandma has issues with arthritis in the knees, and

so seeing her struggle through that daily is something
that hurts me and influences me. So | wanted to go into
the field of science, because I know that it can change
things like that, especially with the field of stem cells.
When I’'m older, if | can take part in coming up with not a
cure but a treatment for osteoarthritis, which is arthritis
in the knees, that'd be cool, to say the least.

What is your current research?

I’'ve been working a lot with Lisa Rutledge. She’s mostly
studying the different signaling between the stalk of the
uteric bud and the tips of the uteric bud in the devel-
oping kidney. And Jill McMahon showed me a lot about
how to image the urogenital system. I also got to do

PCR, and then also gel electrophoresis with Rosa Sierra.

What are your future goals?
I’m starting my college applications!

Meetings

USscC Stem Cell and BCRegMed Virtual Symposium
It didn’t require plane tickets to bring together scientists
from USC Stem Cell in Los Angeles and BCRegMed in
Vancouver. During the October 2018 Virtual Symposium,
videoconferencing technology enabled these scientists
to share ideas as if they were sitting in the same con-
ference room—even though they were more than 1,200
miles apart.

During the day-long event, eight scientists from each
institution gave presentations about their latest re-
search. Dual screens in each conference room projected
researchers along with their slides. During the Q&A
sessions, presenters fielded questions from audiences
in both locations—as well as from remote spectators
following the event online. Topics ranged from develop-
ment to disease to tissue engineering.

The symposium ended with a virtual poster session:
scientists presented their research as videos rather than
on printed paper, and fielded questions on an online
platform.

“We hope that this is the first of many virtual sympo-
sia,” said Andy McMahon, director of the Eli and Edythe
Broad Center for Regenerative Medicine and Stem Cell
Research at USC.

International Society for Stem Cell Research
(ISSCR) Conference

In recognition of its growing stature as an incubator

for the biosciences, Los Angeles was chosen as the

host city for the 2019 International Society for Stem

Cell Research (ISSCR) Conference. With the generous
support of the Choi Family, USC Stem Cell co-hosted the
conference, and the city-owned Los Angeles Convention
Center served as the venue.

Previous host cities include Barcelona, Boston, San
Francisco, Stockholm, Toronto, Vancouver, Yokohama,
Philadelphia and 2018’s meeting in Melbourne.

“L.A. is the latest and most innovative bioscience
hotspot in the state,” said Mayor Eric Garcetti, “and
ISSCR’s choice is a reflection of the scientific advances
occurring in our city today.”
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Interdisciplinary Stem Cell Symposium

The field of stem cell biology is one of our great Produced by the Eli and Edythe Broad Center for

convergence opportunities,” said USC Provost Michael Regenerative Medicine and Stem Cell Research at USC, 2019
Quick, addressing an audience of biologists, chemists,

physicists, engineers, clinicians and many others. This
diverse group came together for the Interdisciplinary
Stem Cell Symposium, hosted by USC Stem Cell and the
USC Medicine, Engineering, Science and Humanities Development Director: Elizabeth Stolow
(MESH) Academy in November 2018. Public Communications Manager: Cristy Lytal

Director: Andrew P. McMahon
Program Director: Qing Liu
Senior Research Administrative Director: Kim Price

. — Designer: Lisa Brand Design
Throughout the symposium, scientific talks demon- E =

strated convergence in action through collaborations
between researchers from different disciplines. Talks

Photographers, Artists and Microscopists:
Lora Barsky; Sergio Bianco; Paula Cannon Lab; Gage Crump
Lab; Christina Gandolfo; Ksenia Gnedeva/Neil Segil Lab; Albina

addressed everything from imaging technologies, to Ibrayeva; Justin Ichida; Rusty Lansford; Zhongwei Li; Nancy
gene editing, to tissue engineering, to new approaches Liu/Denis Evseenko Lab; Cristy Lytal; Francesca Mariani; Megan
to treating disease. MccCain; Leonardo Morsut; Mira Nameth; Lisa Nguyen, Yaoming

Wang, Angeliki Nikolakopoulou/Justin Ichida Lab and Berislav
Attendees also connected during a poster session and Zlokovic Lab; Lori O’Brien/Andy McMahon Lab; Prayitno; Joseph
presentations, and had the opportunity to chat with T. Rodgers; Amy Ryan; Chris Shinn; Tracy + David Stills and
potential collaborators during lunch, coffee breaks Motion; Qi-Long Ying; Min Yu

and a reception.
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