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PRECISION MEDICINE: COMPUTATIONAL HEALTH SCIENCES

HE FABRIC

OF DISEASE

If biology is destiny, then the slightest change in a gene’s DNA can become an agent of destiny. About
99.9 percent of the DNA “letters,” or chemical bases, that make up genes are identical in everyone.
But the remaining sliver of variability can change a life.

A tweak in just one base out of thousands may make the dif-
ference between a healthy old age and an early decline into
Alzheimer’s disease.

More often, researchers find that a number of diseases and traits

— such as prostate cancer, type 2 diabetes, and high body mass
index — arise from combinations of DNA variants scattered within
and between our genes. In some cases, hundreds of these individual
DNA units apparently work in concert with environmental factors to
influence the onset and progression of disease.

Identifying the links between slight genetic aberrations and com-
plex diseases is one of modern biology’s great challenges.

A team of scientists from UC San Francisco and Kaiser
Permanente Northern California is now four years into an ambitious
effort to trace the genetic and environmental roots of a range of
disorders, from diabetes to cancer. They are doing so by tapping into
one of the world’s largest and most thorough collections of patient
health records.

They are drawing on the heath histories of more than 100,000
Kaiser member volunteers, each of whom spits for science — provid-
ing a saliva sample for genetic analysis.

Kaiser’s electronic medical records track up to 25 years of
patients’ prescriptions, cholesterol levels, mammograms, MRI scans,
and disease diagnoses. UCSF and Kaiser researchers have col-
laborated to create genetic profiles of the Kaiser volunteers and are
working together to analyze this rich source of genetic, environmen-
tal, and health data.

The analysis and cross-analysis of this mother lode of Kaiser
members’ health data and their genetic profiles is expected to speed
early prediction of many disorders, aid development of treatments
and cures, and personalize medicine by allowing physicians to tailor
drugs and other therapies to each patient’s unique genetic makeup.

“The sheer size and ethnic diversity of the Kaiser population
we are studying greatly increase the likelihood that our research
will lead to new understanding of the genetic underpinnings of
complex diseases,” says Neil Risch, PhD, the Lamond Family
Foundation Distinguished Professor in Human Genetics, the direc-
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tor of UCSF’s Institute for Human Genetics, and co-leader of the
collaborative research.

The Kaiser Permanente Research Division’s Cathy Schaefer,
PhD, is co-leader of the research and executive director of Kaiser’s
Research Program on Genes, Environment, and Health, which over-
sees the collaboration.

The research project is a pioneering example of computational
health sciences, a central component of UCSF’s precision medicine
platform. The discipline relies on computationally intensive — and
sensitive — approaches, from mathematical and statistical strategies
to genotyping and bioinformatics. These methodologies are used
to analyze and cross-analyze large but discrete collections of data,
such as the Kaiser members’ health histories and genetic makeup.

ANALYZING GENETIC VARIATIONS

Single DNA variants are called SNPs, or single nucleotide
polymorphisms. The research effort detects and analyzes SNPs
throughout the entire genome of each of 110,266 Kaiser members.

UCSF genetic analysis experts look for SNPs at up to 900,000
sites in each person’s chromosomes — a kind of census of genetic
variation. The analysis is known as a genome-wide association study,
and this is one of the largest ever undertaken.

Armed with patients’ electronic medical records, Kaiser
researchers zero in on changes over time in key health measures
such as blood pressure and cholesterol level, as well as on the
progress of any diseases, and then correlate this information with the
genetic data.

From this extraordinarily large collection of clinical and genetic
data, computational scientists apply sensitive and powerful statisti-
cal tools to determine the likelihood that specific genetic variations or
combinations of variations might contribute to a specific disease.

“The research has already led us to discover more than 100
different genes underlying HDL and LDL cholesterol and triglyceride
levels with more certainty than any previous effort,” Risch says.

Perhaps the most tantalizing early finding comes from a study of
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“The sheer size and
ethnic diversity of the
Kaiser population we are
studying greatly increase
the likelihood that our
research will lead to new
understanding of the
genetic underpinnings of
complex diseases.”

DNA segments called telomeres that were also mea-
sured in the 100,000-plus Kaiser participants. Telomeres
seal off the ends of chromosomes and protect them
from damage. Among the participants, who have an
average age of 65, those with the shortest telomeres
were statistically likely to have a 24 percent increased
mortality risk over three years, the researchers found.

This increased health risk is roughly equivalent to
the effect of smoking cigarettes for 20 to 30 years, says
Kaiser’s Schaefer.

The association between telomere length and
health has become an area of great interest over the
last decade. The UCSF-Kaiser telomere study was
undertaken as a collaboration with UCSF’s Elizabeth
Blackburn, PhD, who holds the Morris Herzstein Endowed Chair in
Biology and Physiology and won the Nobel Prize in 2009 for her pio-
neering studies of telomeres and the enzyme that maintains them.

Because of the ethnic diversity of the Kaiser population, the
research project can also investigate how slight genetic variations
associated with ethnicity might lead to increased risk for diseases
such as hypertension or diabetes.

The scientists can also pinpoint how lifestyle choices — such as
smoking or drinking histories, diet, and exercise — as well as demo-

graphic information interact with genetic factors and lead to disease.

The data for this additional layer of correlations comes from surveys
filled out by Kaiser member volunteers.

“So many studies have uncovered tantalizing connections
between genetics and disease risk, but often with small numbers
of patients and health records spanning just a short time — or even
assessments of patient health at just one point in time,” Schaefer
says. “But longitudinal data on such a large and fairly representative
cohort allows us to look for common molecular origins of diverse
diseases — a key concept in precision medicine.”

The tool used to detect SNPs is called a gene array, but to look
for gene-disease links in an ethnically diverse population this large,

Neil Risch (left) and Pui-Yan Kwok (right) are tracing the genetic and environmental roots of a
range of diseases by tapping into one of the world’s largest collections of patient health records.

UCSF genetic analysts needed to be able to customize the arrays.
They turned to a company called Affymetrix that had recently built a
highly automated genotyping instrument capable of handling cus-
tomized arrays.

Using the new arrays, the Institute for Human Genetics was able
to complete genotyping of the 110,000 samples in just 14 months,
says Pui-Yan Kwok, MD, PhD, an expert in genomics at the UCSF
Institute for Human Genetics and leader of this critical compo-
nent of the project. Kwok holds the Henry Bachrach Distinguished
Professorship at UCSF.

As far-reaching as the UCSF and Kaiser research ambitions are,
Risch seems simply grateful for the distinct talents being brought to
bear on the study of genetics and health.

“The truth is that this project would have been impossible at
any other time or place. No single institution could have combined
this level of genetic science and computational skill with such deep
health records and epidemiologic expertise on this large and diverse
patient population. It is an intellectual pleasure with great potential for
human health.”

By Wallace Ravven
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PRECISION MEDICINE: OMICS MEDICINE

THE GENE MACHINE

Scientists have discovered that the human body contains more than 25,000 genes, but what they do remains
mostly a mystery. “We don’t know the function of the vast majority of genes,” says Nevan Krogan, PhD,
director of the UC San Francisco branch of the California Institute for Quantitative Biosciences.

He and his team are seeking to crack this conundrum by examining
genes and the proteins they encode through a superwide lens, as

well as by creating large-scale physical and genetic interaction maps.

This approach turns traditional biological research on its head
and is integral to precision medicine. In years past, most research-
ers studied genes or proteins one at a time, Krogan explains. That
bottom-up pursuit usually began with a hypothesis and very little

understanding of the enormously intricate structure housing the gene.

But once scientists had identified and mapped all the genes in
the human genome, this extensive knowledge, along with sophisti-
cated new tools, led to a top-down hunt. Investigators like Krogan
now look globally at biological systems to better grasp the inner
workings of cells. He’s particularly focused on the interactions
between genes and the proteins they make, which perform a vast
array of functions in the body.

“If you understand the
machine in which the protein P | s i
operates, then studying that =1 '*?“ R _-la
protein, and the corresponding ,-/ r-.-.M 2 el
gene, becomes so much easier,” J&‘L A- ““-"F_
says Krogan, who is also an NG - """‘ ey Eriﬁ'
investigator at the UCSF-
affiliated J. David Gladstone
Institutes. Researchers gain this
bird’s-eye view by analyzing a
copious amount of data using
complex computer algorithms.

This unbiased strategy
forgoes hypotheses and lets the
data do the talking. “The cells
are smarter than we are. If we
can develop the tools to let the
cells tell us their secrets without
interjecting what we think we
know, the data become so much
more powerful,” he explains.

A
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Molecular biologist Nevan Krogan is mapping how genes and
proteins interact, knowledge that may lead to new drug targets.

Krogan’s systems work is not only illuminating how genes and
proteins function, it'’s also shedding light on the underlying biology of
disease for each person — a central goal of “omics” medicine, one of
the pillars on which UCSF’s precision medicine platform rests.

VEXING VIRUSES

Infectious diseases caused by viruses are in Krogan’s crosshairs.
Many viruses have fewer than two dozen genes but are a “fantastic
tool for understanding molecular biology,” he says. “They basically

hijack and rewire every major biological process in the cell they infect.”

To learn how viruses complete this assault, Krogan and his team
tag viral proteins, inject them into a human cell, then pull them out.
Next, using a tool called mass spectrometry, they identify which
human (or host) proteins the viral proteins attack. “Essentially, we
are taking a step back to look at the global
landscape of what the virus needs during
. the course of infection,” he says.

o3 w They started with HIV, injecting the
18 HIV proteins into a human cell. The
LiE XL team uncovered 400 human proteins

! hijacked by the pathogens. They subse-
quently analyzed a dozen other viruses,
H‘{ including polio, flu, herpes, hepatitis C,
(D and dengue and discovered that the viral
proteins commandeered a common set
of host proteins.

These host proteins could serve as

| targets for new drugs, says Krogan. “If you
' can prevent these interactions, the cell has
more of a fighting chance.” Directing drugs
at protein interactions rather than at viruses
could also avoid drug resistance, he notes,
since viruses are able to mutate quickly
and become resistant to drugs.
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“Are these proteins ultimately going to serve as better thera-
peutic targets for future studies? | believe the answer is yes. We are
trying for the silver bullet.”

CREATING A MEGA-MAP TO MASTER MUTATIONS

Krogan is delving deeper into his examination of HIV by collabo-
rating with Steven Wolinsky, MD, an infectious disease expert at
Northwestern University. Wolinsky and several others have spent
three decades monitoring a cohort of about 7,000 HIV-resistant men,
trying to discover what makes them resistant. Krogan gave Wolinsky
the list of 400 genes identified by his team as viral targets. Wolinsky
is now sequencing these genes to determine if any mutations exist.
If so, Krogan plans to apply his approach to study how these genes
work to foster resistance.

While he’s currently focusing on viruses, Krogan believes the
same methodology can be used to reveal the underlying biology of
other diseases. “Just like the genes in viruses conspire to produce
infection, mutated genes work together in a devious fashion to create
a disease state,” he says.

Science has made great strides in identifying sets of mutated
genes that lead to certain diseases. “But if we don’t know what those
genes do, how can we figure out how to fight them?” asks Krogan.

He wants to create large-scale maps of protein-protein and

genetic interactions to provide
a window into how all genes
and proteins in a cell talk to one
another — how they connect
and interact both physically and
functionally. It would be simi-
lar to a diagram of a machine
showing how all the parts work
together when the machine is
running smoothly.

This comprehensive picture
of cellular connectivity promises
to help researchers pinpoint
how unmutated genes function.
Knowing that a protein is part
of a four-protein complex, for
example, would make studying

A protein-protein interaction
network involving HIV and
human proteins.

HIV proteins (green nodes) and
human proteins (black nodes) were
found to physically interact (white
lines). Interactions among human
proteins (gray lines) reveal the
molecular machines hijacked by
the HIV proteins during the course
of infection. Interrupting the con-
nections among HIV and human
proteins could provide future
therapeutic strategies for the fight
against AIDS.

“If we can develop
the tools to let the
cells tell us their
secrets without
interjecting what
we think we know,
the data become
s0 much more
powerful.”

that protein much simpler. Then a mutation could be introduced to
see what unfolds. Are certain connections interrupted or pathways

broken?
“Precision medicine could become more powerful because we

would have a foundation with which to compare when genes go
awry,” Krogan prophesies.
By Anne Kavanagh
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PRECISION MEDICINE: DIGITAL HEALTH

A DIGI
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Ask Aenor Sawyer, MD, about the promise of digital health, and she’ll tell you about a pitch for a health-related
app that she critiqued not long ago. The app purported to improve spinal health — something that Sawyer,
an orthopedist and a former physical therapist, knows a thing or two about.

“l raised my hand and asked, ‘Does it work?’” recalls Sawyer, who is
an assistant clinical professor at UC San Francisco. “The developer’s
answer was, ‘It has 1,500 downloads and is fully funded.””

His metrics for success were understandably different from a
clinician’s, but his answer indicated to Sawyer an obvious need to
have experts from multiple disciplines — including health care and
technology — at the table when designing digital innovations. Digital
health inventions can come in the form of software or devices that
sense, collect, integrate, and analyze health data. “Some of the
earliest digital health apps were developed with minimal clinical input
and had early-adopter appeal, but little or no demonstrated effective-
ness,” says Sawyer, who is also the associate director of strategic

relations at the new UCSF Center for Digital Health Innovation (CDHI).

“Thankfully, that is changing as we create partnerships across
sectors.”

Led by UCSF’s associate vice chancellor for informatics,
Michael Blum, MD, the CDHl is vital to the success of the institu-
tion’s precision medicine initiatives. The CDHI not only shepherds the
development of digital health innovations created at UCSF, but also
validates the effectiveness of digital health devices developed both
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within and without the institution. A key focus of CDHI is facilitating
the flow of data from disparate sources into the clinical care process
so that optimal treatment can be offered to each individual patient.
UCSF faculty, staff, and students who are developing new digital
health systems and devices benefit from the vantage point of being
integral to the processes and practices they seek to enhance. “I call
them frontline innovators because they can target problems that
people from the outside may not appreciate,” Sawyer points out.
“They also bring in the evaluation component to ensure that the tech-
nologies being developed are not only used, but are effective.”

“The CDHI’s partnerships help UCSF innovators cross the arc from
‘idea to impact.” Ongoing efforts are under way to build these valuable
industry-academic relationships. Our diverse partners span technol-
ogy, design, business, and even policy,” says Sawyer. “They advise our
innovators on every aspect of making a commercially viable product.”

The CDHI has begun to serve as a coordinating center for other
UCSF organizations — such as the Office of Innovation, Technology,
and Alliances; Information Technology Services; and the Clinical and
Translational Science Institute’s Catalyst program — all of which help
digital health innovators to develop, validate, and scale their work
beyond the University. “Catalyst
alone has more than 100
industry and academic leaders
in fields such as engineering,
design, legal, and finance who
serve as advisers to help inno-
vations evolve and move out of

“I call [UCSF
faculty, staff, and
students] frontline

innovators UCSTF;;’ sg% .

e as a broa
because tl[;ley can portfolio of pipeline proj-
target problems ects, of which Trinity is but
thagt e‘:) |e from one example. Developed by

p p Sawyer and Pierre Theodore,
the outside may MD, a cardiothoracic surgeon,
not appreciate_” Trinity is a web-based tool that

enables a multidisciplinary
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Aenor Sawyer (right) of UCSF’s new Center for Digital Health Innovation advises students, faculty, and staff on the development of digital devices and systems.

team of physicians to confer virtually about complex cases. In cancer
care, such teams, known as tumor boards, are made up of 20 or
more physicians who leave their clinical duties to meet for an hour or
two each week to review their patients’ clinical, radiology, laboratory,
and pathology data. Tumor boards engage in crucial discussions
about the most challenging cases, but it may take four weeks to
schedule a face-to-face meeting and another two weeks to initiate
the resulting treatment plan. With Trinity, team members can access
all the relevant data online and comment and confer with colleagues
virtually — at their own convenience, in a way that safeguards patient
privacy — and then treatment plans can be implemented in 48 hours.

“Technology enables us to deliver better care at lower cost,” says
Sawyer. “We have also demonstrated the ability to gain input from
specialists outside UCSF — and even the country — on unusual cases.”
Trinity is fully operational at UCSF. Plans for building it into a commer-
cialized product are under way.

Other technologies in development at the CDHI use mobile
devices and social media to collect dizzying amounts of health
information from people, as they go about their lives, and make use
of it to serve individual patients. Social analytics, which measure,
analyze, and interpret our social interactions and patterns, are also a
key part of the data used in digital health innovations. “We now have

the ability to peer beyond our clinical settings and integrate real-life
data with the physiologic data collected by the health care system
to better understand their contributions to health and disease,” says
Sawyer. “The challenge will be managing and analyzing the data in a
way that is clinically useful.”

Fundamental to that challenge will be integrating systems and
data into compatible languages so that the new technologies work
together, while maintaining patients’ privacy. The CDHI will also guide
developers in an array of evolving legal and regulatory matters, such
as the Health Insurance Portability and Accountability Act (HIPAA), a
federal law that safeguards patient privacy.

“We are living in an exceedingly complex world involving tech-
nologies that will allow associations not previously possible,” says
Sawyer. “With digital health as the great communicator, we will
see the integration of genomic, physiologic, behavioral, social, and
environmental data to achieve not just descriptive, but ultimately
predictive and perhaps prescriptive information for patients and
providers.” As that evolution takes place, the CDHI will be poised
to ensure that all these new sensors, apps, and databases interface
efficiently with the clinical care process, in order to realize precision
medicine’s promise of timely, individualized, data-driven care.

By Claire Conway
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BIG PICTURE

Pamela Munster, MD, is program leader of
Developmental Therapeutics at UCSF’s Helen
Diller Family Comprehensive Cancer Center.

She shares a breast cancer story here — her own.

You know how you can just tell when something is wrong? Well, I
was skiing in Montana with some friends when we started to plan

a 50th birthday trip to Alaska, two years later. I suddenly thought,
“How do I know I'll still be alive in two years?” The next Monday I
walked straight into clinic and told my nurse practitioner I needed a
mammogram. A few days later I got the call saying they wanted me
to come back for more tests. Do you know how many times I have
made that phone call to my own patients?

I had a very early form of cancer in one breast. While some
might have had just one breast removed, I chose to have a double
mastectomy because I was young for the diagnosis. Yet, even after the
operation, I still felt there was something amiss. So I took a blood
test to see if I had a mutation in my BRCA1 or BRCA2 genes. These
are genes that, if abnormal, increase the risk for breast and ovarian
cancer in women and for prostate cancer in men — and put both
genders at increased risk for melanoma and pancreatic cancer. My
probability of having this mutation was less than 1 percent because
I have no family history of these diseases. I took the test anyway
because I was under 50. My suspicions were confirmed: I have the
BRCA2 mutation. It gives me an 85 percent chance of developing
breast cancer and a 40 percent chance of developing ovarian cancer.

I can’t tell you how many times patients have asked, “What
would you do?” So I have reflected on this question countless times.
I have never once had doubts about the double mastectomy, even
before I knew about the mutation. I had my ovaries removed as well.
I am settling slowly into the knowledge that I have a higher risk of
developing pancreatic cancer and melanoma. My father was just
diagnosed with pancreatic cancer last week. Honestly, when you have
a known cancer mutation, youre never out of the woods.

I have three children — two sons, 12 and 13, and a 9-year-old
daughter. Of course I am very curious about their genetic status, but
we are a very empowered and independent family and I want them
to eventually make that decision themselves. Typically, when BRCA2
is present in a family, aggressive screening is done at age 35.

For me, the difficult decisions early on were whom do I tell and
how do I deal with the fact that I have what I treat? I was a little
worried about how my patients would feel if they knew that all of a
sudden I'd become one of them. For my patients who know, it has
been a positive. Once, I was talking with a patient who had had a
bilateral mastectomy and was feeling really depressed. I asked her
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what was wrong. She said that I just didn't get it. I tol
knew exactly how it is — that I had been sitting in th
exam room just one year before. “But you look so be:
upbeat,” she said to me. I told her, “So will you in a
promise.” It was powerful, knowing exactly what this
experiencing and being able to coach her through it.

My diagnosis and the operations I have had have
visceral understanding of how vulnerable cancer leave
hard for me to surrender control to someone else. Bu
more difficult was the nature of the surgeries. I identi
a doctor and a scientist, but also as a mother and a wi
I had had the very organs that define me as a woman
skilled plastic surgeon made me feel whole again. The
my team lavished on me left me with minimal scars.
experience made me think about Angelina Jolie and
voice has been for young women facing cancer. Angel
beauty and femininity the world over. Cancer can’t

I am sharing my story because, as a scientist, I w
know that you can live with cancer. As a doctor, I
dictable cancer is. As a patient, I have faced my mor

But 'm lucky. Every day, I get to work in a lab
to develop and apply new cancer therapies. It’s not
my passion. I am often up at 2 a.m., searching for
down all the ideas rushing through my head. It's w
work two days after surgery; even my plastic surgeo
me. Of course, now I am motivated in part by my
possibility of my children having the same mutatio
universe is not everything. I am also driven by eve
ever seen whom I felt I couldn’t help.

I have always been blessed with the ability to s
in anything bad, and there has been plenty of good
way. Professionally, I have never been more energi
Supreme Court ruling banning the patenting of gen
mountains of critical information about BRCA mut
rights activists win their fight to access it. That data
good use in my lab. We have plenty to work with, th
wait. We are already well aware of the specific pathw:
tumors follow, so we know where to set up the roadb
just hopeful; I'm confident.

Personally, I now realize that saying each day is pr
different than knowing it. I have gone from being a ws
needs no one to being someone who can ask for suppo
came out of the woodwork to help me, and my family s
The other day my daughter asked me, “Are you done wi
cer now, Mommy?” I got to say, “I'm working on it, hon

What could be more powerful than that?

As told to
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BRAVE NEW WORLD

By Kate Volkman Oakes

WHEN JULIA CHOI’'S GRANDMOTHER SUFFERED HER THIRD STROKE, A DOCTOR IN THE
EMERGENCY ROOM GAVE HER BLOOD THINNER MEDICATION TO PREVENT ANOTHER STROKE.
NOT LONG AFTER, CHOI'S GRANDMOTHER EXPERIENCED GASTROINTESTINAL BLEEDING - A
COMMON SIDE EFFECT OF BLOOD THINNERS. SHE LATER PASSED AWAY. CHOI NEVER FOUND
OUT IF THE BLEEDING WAS INDEED CAUSED BY THE DRUG OR BY SOMETHING ELSE.

The memories of her grandmother’s struggle came flooding
back to Choi last spring when she took a course in genetics and drug
response as a first-year pharmacy student at UC San Francisco. Not
only did she learn that some people carry variants in their genes that
cause adverse reactions to clopidogrel, the drug her grandmother
had been given, but Choi also had the opportunity to have her own
genes tested for such mutations.

The UCSF School of Pharmacy is one of the first pharmacy
schools in the nation to offer its students genetic testing for drug
response. It’s just one way UCSF is educating students about preci-
sion medicine — an emerging approach that collects and integrates
vast amounts of data and new technologies to develop individualized
treatments. As the health care providers of the future, today’s stu-
dents will be diagnosing and treating patients based on a barrage of
information not just about the person in front of them, but also about
millions of other patients around the world.

Genetic codes; environmental and nutritional data; reports
from patients’ electronic health care monitors; and input from epi-
demiologists, informaticians, and scientists studying the molecular
underpinnings of disease — all these factors must be considered in
the world of precision medicine. The upside is that “we will be able
to find the right treatment for our patients, without going through
all the trial and error we do today,” says Catherine Lucey, MD, a
resident alumna and the vice dean for education at UCSF School
of Medicine.

“What'’s so great about being at UCSF is that we’re fortunate
enough to have people who strive to practice tomorrow’s medicine
today,” she continues. The University has been educating its stu-
dents regarding precision medicine for years by teaching them about

genetics, population-based clinical research, and the nature and
importance of working in multidisciplinary teams.

TAPPING THE POWER OF GENES

As Choi learned firsthand in the School of Pharmacy’s Genetics
and Pharmacogenetics course, a single gene can influence drug
response — knowledge that is shaping more precise approaches
to therapeutics.

She was one of 22 out of 122 students in her class to opt in for
the genetic testing, which evaluated the CYP2C19 enzyme. People
who have variants of this enzyme can over- or under-metabolize
clopidogrel (also known by the brand name Plavix), which means
they are 3.6 times more likely to suffer a heart attack, stroke, or even
death. These outcomes can be easily avoided, however, by first test-
ing a patient for the genetic mutations and then prescribing a higher
or lower dose of the drug or another drug entirely.

“How much do you learn when you have a touchstone to the
material?” asks Kathleen Giacomini, PhD, professor and co-chair of
the Department of Bioengineering and Therapeutic Sciences. “If it’s
in your genes, you’re going to learn it.”

Choi certainly did. She was relieved to discover that the
CYP2C19 variant is not present in her own genes. The experience
was intensely personal for her but, she says, “even for the students
who didn’t participate in the testing, it became personal. We'’re
such a small class and we know each other well, so everyone was
invested in the results.”

By educating students about how a single gene can affect drug
response, the testing illuminated how helpful such information can be
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for their future patients, says course co-director Esteban Burchard,
MD, MPH, the Harry W. and Diana V. Hind Distinguished Professor in
Pharmaceutical Sciences Il. Choi echoes his sentiment, adding, “As
we become the next generation of pharmacists — and doctors and
nurses could implement this, too — it will be important for us to use
genetic testing to provide more effective medications, as well as
cost savings.”

Practicing this kind of precision medicine will not only save
money, it will save lives, says Nadav Ahituv, PhD, an associate pro-
fessor of bioengineering and therapeutic sciences. According to the
Food and Drug Administration, adverse drug reactions are the fourth
leading cause of death in the United States, outranking pulmonary
diseases, diabetes, AIDS, pneumonia, and accidents.

As medications are metabolized in the body, they interact with
more than just one gene. Multiple genes end up influencing how an
individual responds to a drug, says Ahituv. “Because patients are
getting their genomes sequenced, we can now look beyond just one
gene and its response to a specific drug to a multitude of genes and
their responses to many drugs.”

In his course Principles of Pharmacogenomics, Ahituv teaches
both PharmD and PhD students how a drug interacts with many
genes during its metabolism, and how those interactions determine

new drug didn’t make any difference. But among the gene B group, it
had a whopping effect. “Now you know to use this particular chemo-
therapy in people with gene B, but you stay away from it in gene A,”
says Martin.

EXPANDING TEAMWORK

As more and more data become available to help diagnose and treat
patients, UCSF leaders like Lucey say health care providers and
basic scientists will need to interact more closely. Basic scientists
can help clinicians interpret their molecular data, and clinicians can
help basic scientists understand how their research is applied at the
bedside. UCSF already offers a crash course for each set of stu-
dents, designed to teach them about their colleagues on the other
side of the bedside/lab bench divide.

Medical students can dive deeply into basic science for a period
as short as a summer or as long as a year through the Molecular
Medicine Pathway — one of five pathways medical students use to
guide their education at UCSF. By putting would-be doctors to work
in a lab, the program helps them to better comprehend genetic muta-
tions and drug design, says its co-director, Ben Cheyette, MD, PhD,
an associate professor of psychiatry.

“FOR PHD STUDENTS DOING PHARMACOGENOMIC RESEARCH, THEY WILL
WALK AWAY FROM THIS COURSE KNOWING THAT WHEN A NEW DRUG
COMES ON THE MARKET, IT’S IMPORTANT TO DISCOVER WHICH GENES IT
INTERACTS WITH AND HOW.” - NADAV AHITUV

the correct dosage of the drug. He also demonstrates how to use
genomic websites, such as PharmGKB, to get a fuller picture of this
process.

“| think we should be much smarter about what drugs we
prescribe based on a patient’s genetics,” says Ahituv. “And for PhD
students doing pharmacogenomic research, they will walk away from
this course knowing that when a new drug comes on the market, it’s
important to discover which genes it interacts with and how.”

Such knowledge can be sharpened even further by analyz-
ing genetics at a population-wide level. “You need large numbers
of people, typically, to research and understand and prove that one
drug will do better in one type of person than another,” says Jeffrey
Martin, MD, MPH, a resident alumnus and a professor of epidemiol-
ogy and biostatistics. In his course Epidemiological Methods, he
teaches students how to design a study to generate that data, and
then how to interpret it.

For example, 1,000 cancer patients might have gene A and 50
might have gene B. In examining people with gene A, you find that a
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While medical students are getting behind the microscope, PhD
students are getting in front of physicians and their patients in the
course Introduction to Human Biology and Medicine.

Of all that course’s lectures — about everything from leukemia
to kidney disease — one of the most popular is on epilepsy. Daniel
Lowenstein, MD, a resident alumnus who holds the Dr. Robert and
Mrs. Elinor Aird Endowed Chair in Neurology, begins with the basics:
he defines a seizure, lists possible forms of treatment, and explains
how many patients suffer from the condition. Then he brings the facts
to life by introducing a patient whose uncontrolled seizure activity
was grooming her hair. Multiple drugs had failed her, so she opted for
surgery. While she’s sitting in front of the students, Lowenstein shows
a movie of her operation, with her skull open and her brain visible. In
the movie, the surgeon interacts with her to determine which part of
her brain to remove to eliminate the seizure focus, while still preserv-
ing critical brain function.

“The students are just awestruck,” remarks course director
Andrew Leavitt, MD, a fellowship alumnus and a professor of labora-
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tory medicine. “Listening to patients talk about their experiences
empowers the students to think big. It’s really neat for them to see —
‘if | develop a drug, this is the person who is going to take it.””

DATA, DATA EVERYWHERE

With their eyes set on precision medicine, UCSF leaders are
considering how to evolve these existing courses to best educate
future physicians, pharmacists, nurses, and dentists. What they
consistently find is that data, massive amounts of data, will trans-
form every discipline.

“We are asking, ‘What resources are available to access and
interpret this data, and how do we use them?’ We all will need to be

at least partial experts in informatics,” says Clay Johnston, MD, PhD,

a resident alumnus, the associate vice chancellor of research, and
the director of UCSF’s Clinical and Translational Science Institute.

Two UCSF professors are leading the charge to increase the
computational literacy not just of the University’s students, but
also of its residents, fellows, and faculty. Launching the Institute for
Computational Health Sciences are Neil
Risch, PhD, director of the Institute for
Human Genetics and the Lamond Family
Foundation Distinguished Professor in
Human Genetics, and Michael Fischbach,
PhD, a resident alumnus and an assistant
professor of bioengineering and therapeutic
sciences. UCSF also plans to develop a sys-
tems pharmacology program with support
from the Li Ka Shing Foundation, a key part-
ner in helping advance precision medicine.

Another evangelist, Robert Nussbaum,
MD, a professor of genetics, is striving to
spread knowledge of the emerging field more
widely within the UCSF community. He is
the force behind an introduction to genom-
ics course that will be offered in January
2014 through the online learning company
Coursera, another UCSF partner. He’s also
spearheading two patient-focused genetic
conferences that will help educate students,
residents, and clinical faculty in a conver-
sational format much like that of weekly
rounds. One conference will infer targeted
therapies for tumors based on genomic
analysis. The other will attempt to diagnose
otherwise nearly impossible to diagnose dis-
orders or diseases — an effort that “will take
a tremendous amount of bioinformatics and
computer analysis,” says Nussbaum, who is
also the Holly Smith Distinguished Professor
in Science and Medicine.

intensely personal -

Mastering such data will mean far more for patients if the
providers of the future — and those who teach them — experience
precision medicine personally, say UCSF leaders. As Burchard and
his team prepare to offer genetic testing to another class of first-year
pharmacy students next spring, and add even more enzymes that
affect drug response, he and his fellow faculty in the Department
of Bioengineering and Therapeutic Sciences had the chance this
summer to participate in a similar effort. They learned about how
they respond to well-known drugs and how their genetic ancestry
can influence drug response. In the School of Medicine, Lucey and
Johnston are crafting an opportunity for whole genome sequencing —
first for faculty and then for students.

“We’re working together to prepare for the day when it’s no
longer going to be an individual doctor with her black bag, but a doc-
tor with a big computer,” Lucey says. “But the best part is that our
patients will get better care. If we can design systems that help us
do our work more efficiently, so we can spend more time giving more
personalized care to patients, | think everyone will be happier.”

ul

Pharmacy student Julia Choi received genetic testing in one of her courses, an experience that she says was

and important training for her future as a pharmacist.
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Paying Tribute to Mission Bay’s Big Dreamers and Doers

UC San Francisco Marks 10 Years at Mission Bay, Thanks to Group of Dedicated Donors and Friends

As UCSF celebrates a decade since opening its first research building at
Mission Bay, it’s hard to imagine what San Francisco — or the University —
would be like if UCSF had moved out of the city 10 years ago.

In the late ’80s and *90s, UCSF was running out of space on Parnassus
but was looking to expand. The University might have been forced to
build its next campus outside of San Francisco, if it hadnt been for the
strategic acumen of the Bay Area Life Sciences Alliance, or BALSA.

A team of committed UCSF donors and friends, BALSA convinced
the city of San Francisco and the Catellus Development Corp. to donate
43 acres of land at Mission Bay to UCSE. The group partnered with many
leaders from UCSE government, business, and the community.

Together, they planned a campus that would generate new bioscience
discoveries and revolutionize the quest for better ways to deliver health
care. They also believed it would fuel the economy and create jobs.

Ground broke in 1999, and Genentech Hall, the first building
completed on the new UCSF Mission Bay campus, opened its doors in
October 2003. A decade later, the planners’ ambitious vision has been
more than realized and UCSF benefits from a campus that is an epicen-
ter for science, health, and hope. Nearly 4,000 students, faculty, staff
— including three Nobel laureates — learn, work, and teach there. It has
attracted a growing ecosystem of more than 50 bioscience start-ups, nine
established pharmaceutical and biotech companies, 10 venture-capital
firms, and several top scientific institutions.
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Now occupying 57 acres, the Mission Bay campus continues to

change the city landscape. UCSF Medical Center at Mission Bay will

open in 2015, furthering the vision of the pioneering members of BALSA.

It will include the Bakar Cancer Hospital, named in honor of Gerson and
Barbara Bass Bakar in recognition of their long-standing commitment to
cancer programs. As one of the most advanced cancer care facilities in the
country, Bakar Cancer Hospital will help guide the future of cancer treat-
ment, research, and education.

Hear more about Mission Bays success: bit.ly/ucsf-mb

BALSA Board of Directors (1999)

® (Gerson Bakar, chairman, Gerson Bakar & Associates
o T. Robert Burke, chairman, AMB Property Corporation
e Donald Fisher, chairman, The Gap Inc.
e (lifford Graves, president, BALSA
e John Larson, Esq., senior partner, Brobeck, Phelger & Harrison
¢ Rudolph Nothenberg, chief administrative officer (retired),
City of San Francisco
o Sanford Robertson, president, S.R. Robertson & Co.
o Villiam Rutter, PhD, chairman, Chiron Corp.
e Lloyd Smith, Jr., MD, associate dean, UCSF School of Medicine
e Thomas Swift, executive vice president, BALSA
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Alumni Hub

GRADUATES FLOCK TO ALUMNI WEEKEND FUN

UC San Francisco hosted its second campus-wide alumni reunion
April 25-27, 2013. The event, which united all four professional
schools and the Graduate Division, boasted 2,200 attendees, a

20 percent increase over the inaugural weekend in 2012. Alumni,
faculty, students, staff, and friends from 24 states and five coun-
tries enjoyed more than 88 events, including a zero-year reunion
for 2013 graduates, a mini-medical school on integrative medicine,

and a kickoff reception with legendary percussionist Pete Escovedo.

AAUCSF President’s Message

UCSF has played an integral role in my life for more than

a decade. It was here that | earned my advanced nursing
degree, formed lifelong friendships, met my husband (Mike
Thomas, DDS ’72), and staked out my career. As the 2013-
2015 president of the Alumni Association of UCSF (AAUCSF)
Board of Directors, | have the great privilege of serving as
an ambassador for our alma mater — a global educational
powerhouse in the diverse, innovative Bay Area — and giving
back to the university and alumni communities that have
given me so much.

This is a unique time in the history of UCSF. Innovation and
creativity thrive on both the Parnassus and Mission Bay
campuses, which have been transformed by the addition of
beautiful new buildings and facilities. | invite you to come
and see the changes for yourself!

One thing has remained constant: we continue to train
tomorrow’s health care leaders. The future of UCSF is

bright and exciting, and | encourage all members of the
UCSF community to get involved with AAUCSF. Across the
country and around the globe, we offer many opportunities
to connect with alumni and friends through our regional
chapters, local events, mentorship and travel programs, and
our signature event, UCSF Alumni Weekend. Last spring drew
more than 2,000 guests from 24 states and five nations to
almost 90 events! (Save the date for May 29-31, 2014!)

Thank you for representing UCSF so well through your loyalty
and success. Please contact us if you'd like to get involved
or learn more, or visit our website (www.ucsfalumni.org)

for news and events. | look forward to seeing you in May, if
not before!

Susan Walczak, MS ’02
President, Alumni Association of UCSF
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AWARD WINNER:
HARVEY BRODY

If you really want to know Harvey
Brody, DDS ’63, a winner of this
year’s Medal of Honor, just ask
one of the students whose lives he
transformed to describe him.

The program he co-founded, UC
San Francisco’s Post-Baccalaureate
Reapplication Program, gives
underserved applicants who are on
the cusp of acceptance a second

chance at applying to dental school.

The first of its kind for prospective
dental students, the 18-month
program involves an academic
boot camp, an internship, and life
coaching to help students reapply
from a stronger position.

“Their personal narratives are just
amazing; I still get chills thinking
about them,” says Brody. Many
came as immigrants to the United
States at 11 or 12 years old without
knowing English. They grew up in
the poorest of neighborhoods, often
around violence and drug abuse
and with parents who were absent
cither physically or emotionally.

“For some magical reason, these kids
had the perseverance to get through
all that and come out the other end
very positive and compassionate,”
says Brody.

Some 95 percent of his students
have been successfully accepted
to dental schools, and 83 percent
of them have gone on to work in
underserved communities. Yet the
best proof of concept is this: one of
his former students now codirects,
with Brody, the San Francisco State

University Dental Post-Bac Program.

Brody’s early career aspirations
were also driven by access to care
and equality. He started the UCSF
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Mount Zion Upward Bound Clinic,
which provides free dental care
to underprivileged teens. At that
point Brody was living a double
life between his Upward Bound
patients and his private practice in
the Marina. So he moved his private
practice to Mount Zion. “I would
treat presidents of corporations
and foundations alongside my
impoverished patients,” Brody
recalls. “It was sort of a living
laboratory. My private patients saw
the work being done and then made
donations that subsidized the clinic.”

He went on to chair Mount
Zion’s Department of Dentistry
and created a residency program
for treatment of the underserved
during his tenure.

What drove Brody to a career
of service? He thinks it all
“crystallized” when he was at UC
Berkeley as an undergraduate
during the civil rights movement.
“I took a class that covered the
Supreme Court case that resulted
in the Japanese being interned,”
recalls Brody. “All of the sudden it
just resonated with me — there were
gaps between what the government
said and what our society and
culture does. So I've essentially
tried to address my personal life
and professional life to that gap.”

AWARD WINNER:
PO-PING WONG

Po-Ping Wong, DDS 65, comes
from a line of high achievers.
Wong’s grandfather was a chief
county administrator during the
Qing Dynasty in China, and his
father was a revolutionary with
Sun Yat-sen, eventually becoming

Medal of Honor recipient Harvey Brody, DDS ’63, surrounded by some of the students whose lives

he transformed.

a lieutenant general in Chiang
Kai-shek’s army. It’s no surprise,
then, that Wong was named a
winner of the 2013 UCSF School
of Dentistry Medal of Honor.

Wong immigrated to the United
States in 1949 to pursue higher
education. He had planned
to return to China undil the
Communists swept into power.
Wong’s father advised him to
stay in the US and transfer his
“allegiance and love of country to
the United States,” he remembers.

Taking his father’s words to
heart, Wong decided to Change
occupations from agriculture, with
which he had intended to fight
famine in China, to “something
more service oriented, to help
the community in the US,” he
notes. That's how he arrived at the
UCSF School of Dentistry. He was
doubly proud when he took the
oath of US citizenship during his
junior year.

Shortly after graduating, he
established a solo practice in
Garden Grove, Calif., continuing
to serve patients for 39 years until
he retired in 2004. Wong has been
an active member of the Lions
Club since 1966, earned his real

estate broker’s license in 1978, and
was the founding chairman of

the first Chinese bank in Orange
County, Calif,, in 1982.

In his self-described “benevolent-
dictator” style, Wong channeled
two of his sons into following his
footsteps to the UCSF School
of Dentistry: Ted, DDS ’84,
and Andre, DDS *01. Wong is
especially proud that he and Ted
hold the record for the shortest
period of time between graduation
for father and son — just 19 years.
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While his classmates have long
applauded Wong’s numerous
talents and achievements, there
was one overwhelming theme
evident in their Medal of Honor
nomination letters: They all
recounted fond memories of Wong
leading them in singing the alma
mater at the conclusion of the
annual Dental Alumni Association
(DAA) Scientific Session. Marsha
Mayer, RDH ’65, summed it up
when she wrote, “I knew it would
be no effort to sing the praises of
Po-Ping Wong.”

ALUMNI PROFILE:

DAA INSPIRES
PRESIDENT-ELECT
When Chris Hayashi, DDS ’93,
MS ’96, attended her first DAA
board meeting she got a big
surprise. The members werent
just faculty and staff of the
UCSF School of Dentistry, as
she had assumed, but busy dental

As president-elect, Chris Hayashi will lead
the planning for next year’s DAA Scientific
Session at Alumni Weekend, which she
describes as “a great way to get your CE
units and reconnect with the school.”

professionals volunteering their
time. “I was pretty impressed by
that,” Hayashi remembers. “I felt a
sense of duty to help out.”

Over the years, Hayashi has
served not only as a member of
the board, but also as chair of the
membership committee, secretary,
and now president-elect. Duty
aside, she discovered that being

involved on the DAA board “is fun.

It’s a great group of people who
want to give back to the school
that has given them an excellent

Family flew in from
across the country
to celebrate with
Po-Ping Wong, DDS
’65, as he received
the 2013 Medal of
Honor.

training and livelihood,” she says.
What Hayashi appreciates most,
however, is the board’s emphasis
on providing support to students.
“In the past five years, there’s
been a strong drive to increase
the camaraderie and feel-good
environment at the school,” she says.
The DAA welcomes new
students with a UCSF sweatshirt
designed especially for their class
and at the end of Introduction
to Dentistry Week presents
students with white lab coats that
signal their official entry into the
profession. Hayashi also values
the fact that the DAA makes it a
priority to contribute to student
scholarships. And on a purely
social level, she says the DAA has
a blast hosting the annual Bear
Bash party for students and alumni.
“The DAA is always looking for
ways to help students feel like
UCSE isn't just a place to get a
great education, but also a place
where they are proud to belong.”
It’s a feeling Hayashi knows well.
“Dental school was tough at times,
but I am very proud to be an alum
of UCSE As a periodontist, I have
the opportunity to see a lot of
dentistry, and I am proud of the
excellent clinicians and high-caliber
dentists who are graduates of the
UCSEF School of Dentistry.”
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AWARD WINNER:
GLENN BRAUNSTEIN

In a classic 7-year-old-boy move,
Glenn Braunstein attempted to
lift a car. One excruciating groin
sprain later, he was captivated by
medicine.

“Our family physician paid a
house call, gave me a shot, and
the pain disappeared,” recalls
Braunstein, MD ’68. “I thought,
“Wow! He’s very powerful.” From
that point on, I decided I was
going to be a doctor.”

And what a doctor this
year’s Alumnus of the Year
would become: a renowned
endocrinologist whose pioneering

research on the human chorionic
gonadotropin (hCG) hormone led

to the development of the home
pregnancy test.

Braunstein’s UCSF classmates
and professors recognized his
promise early on, selecting him
at graduation as one of the three
student members of the Gold-
Headed Cane Society, for best
exemplifying the qualities of a

“true physician.”

He took that promise and ran
with it, heading to Harvard for
his residency. But the budding
endocrinologist truly ramped it
up at the National Institutes of
Health, where he helped conduct
pathbreaking studies on hCG

Glenn Braunstein, MD 68, accepts the Alumnus of the Year Award at Alumni Weekend 2013.

while fulfilling his Public Health
Service commitment.

The extensively cited work
was the first of many influential
studies in the field of reproductive
endocrinology that would unfold
over his impressive career.

After launching and heading
Cedars-Sinai’s first endocrinology
division, Braunstein chaired the

Department of Medicine for 26
years. The department flourished
under his tenure, with many of
its divisions consistently ranked
in the top 50 by U.S. News &
World Report. He also educated
generations of medical students
at UCLA, where he served as a
professor.

The energetic father of two and

Second Annual
UCSF Alumni
Weekend

Captures Smiles

Clockwise from top left: J. Renee Navarro,
PharmD, MD ’86, resident alumna, and

Ken Bermudez, MD ’92, resident alumnus;
Julia Walsh, MD °74, resident alumna; Lon
McCanne, MD ’63, Don McCanne, MD ’63,
Richard Sherins, MD ’63, and Robert Sherins,
MD ’63; Erin Sullivan, MS4, and Glenn
Nakadate, MD ’63; Class of '63 Medaling
Ceremony toast; Andrew Baldwin, MD ’03,
and Chancellor Susan Desmond-Hellmann,
MD, MPH, resident alumna.
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grandfather of six has shared his
expertise widely, advising the US
Food and Drug Administration,
serving on prestigious editorial
boards, and even blogging for
the Huffington Post. His peers
and patients alike have lauded his
contributions, from the Los Angeles
Business Journal, which named
him a Master of Medicine, to the
Endocrine Society, which awarded
him one of its highest honors.
“Besides being a superlative
academician, Glenn is one of
the finest human beings I have
been privileged to know,” his
longtime Cedars-Sinai colleague
Zab Mosenifar, MD, wrote in his
nomination letter.

In a career packed with
accomplishments, Braunstein says
his favorite part has been caring
for patients. “It reminds me why I
went into medicine,” he explains.
Another reminder appeared
when the son of his family doctor
from all those years ago arrived
at Cedars-Sinai for his medical
training. “It really came full circle,”
Braunstein laughs.

Q&A: GENES AND
PRECISION MEDICINE

Lindsey Criswell, MD ‘86, MPH,
DS, is a genetic epidemiologist,
rheumatologist, and lupus expert
at UCSE

How would you define the burgeoning
field of precision medicine?

Precision medicine is a process.
The first phase is understanding
how specific genes influence the
development of disease. Some

diseases are determined almost
exclusively by genes; others are
influenced by genes, but in a much
more complicated way. Once we
identify genes, then we can learn

what biological pathways are relevant.
Together with my collaborators

within and outside the US, we have

Lindsey Criswell is the Jean S. Engleman
Distinguished Professor of Rheumatology
at UCSF and chief of the division.

identified more than 30 genes that
contribute to theumatoid arthritis
and lupus. We are now working to
understand more specifically how
these gene variants influence disease
risk and outcome.

The second phase of precision
medicine is developing drugs that
target the pathways that are affected
in individual patients.

What does precision medicine mean for
your lupus patients?

Lupus can be difficult to diagnose
because initially there may not be
many signs of the disease. Plus there
is no single test that can tell us who
does and does not have lupus. We
have to look for specific clinical
features and consider specific blood

test results, and then put the whole
picture together. We have few
clues that tell us at the outset if a
patient will develop a severe form
of the disease. Also, we don’t have
perfect drugs. Many have negative
consequences for patients, such as
increased susceptibility to infection.
With the final phase of precision
medicine — maybe five years from
now — ideally we'll be able to
perform a blood test that is a panel
of genetic variance relevant to lupus.
Based on that information, we could
say, for example, “You absolutely
have lupus, and it’s this type of
lupus. That means youre more likely
to have kidney disease, you're less
likely to have blood clotting, and
your disease is likely to become
quite severe.” Knowing how these
genes influence disease outcomes
and response to treatment will cell
us more precisely how aggressively
to intervene and with what specific
therapies.

What do you think precision medicine
means for the practice of medicine?

It represents a much more efficient
way of practicing medicine than we
have right now, because we would
get a precise diagnosis, a precise
management strategy, and a precise
treatment. So we won't waste
money. We won't waste health in
terms of side effects from ineffective
treatments. And we won't waste
time with delays in
diagnosis.
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influence of the family system on center across the street. “Yes, the CELEBRATING

chronically ill patients and their generations continue at UCSF!”
illness. Gilliss says. HELEN MARTIN
Given her propensity to rise She is stepping down from the This spring the School of Nursing
to the top, Gilliss has some well- deanship at Duke later this year, celebrated the power of preceptors
informed and unique perspectives  having hired 75 percent of the by honoring the legacy of the late
on leadership. She characterizes faculty and more than tripled the Helen Martin, RN, MS 91, who
herself as a “servant leader,” one size of the student body. “It’s time =~ Was a preceptor, leader in faculty
who leads by serving others. “I for another to lead,” she says. Her ~ Practice, and volunteer faculty
think a lot of people are not next move? “I would like to share member. Her husband, Seth
successful as leaders because the lessons I have learned about Ammerman, and friends organized a
they are imposing an agenda, as leadership in academic settings.” Faculty Practice Award reception as
opposed to developing the group a tribute to Martin and named Steve
they are leading,” she says. “A Leiner, MS, and Laurie Galaty, MS
2 good leader guides people toward STUDENTS AWARDED ’92, as the award’s first recipients.
o ) a strong match of capability with
Catherine Gilliss, RN, PhD ’83, FAAN opportunity.” AI_U M N | SCH O LARS H | PS
. According to Gilliss, she “cut Through the generosity of alumni,

AWARD WINNER: her teeth” in leadership at UCSF the NAA helps the school attract

CATHERINE GILLISS with people she characterizes as the best students, regardless of

Listing Catherine Gilliss’ career some of the greatest minds in financial background, through

highlights is like lettering a the field. “Not only did I earn its endowed scholarship fund.

Hollywood marquee: Chair, UC my degree there, but I had the Congratulations to Holly

San Francisco Family Health Care; opportunity to take on some Carpenter, Sharon Smith, Ryan

Dean, Yale School of Nursing; small, entry-level leadership Anson, and Danielle Hasting, who

Dean and Vice Chancellor, Duke responsibilities that ultimately led ~ were each selected and awarded

School of Nursing; Jane Norbeck me to head Family Health Care.” $4,000 at the Nursing Alumni

Distinguished Alumna. Her son, Brian Gilliss, who was ~ Annual Luncheon. Additional

Gilliss, RN, PhD ’83, FAAN, born at Mofhitt Hospital, is now congratulations to Jonathan

has played a leading role in every a fourth-year chief resident in Van Nuys, who received the

nursing production she has joined. anesthesiology. And his daughter 2013 Graduation Meritorious The late Helen Martin, RN, MS *91, with her

She was among the first nurse is a legacy at the child care Community Service Award. husband, Seth Ammerman.

practitioners in the country and
went on to serve as president

of the National Organization

of Nurse Practitioner Faculties,
an organization credited with
providing major guidance for
faculty who teach primary care
nationwide. Her contributions
to the field of family nursing

are just as remarkable. She is
internationally renowned for
broadening the scope of the field
beyond the focus on childbearing.
Her research encompasses the
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UCSF Alumni Weekend 2012
Good Times with Fellow Graduates

The NAA is ably governed by a board consisting of graduates from 1975 to 2013, as well as student and
faculty representatives. Get to know their names and introduce yourself at one of the alumni events
throughout the year. Left to right: Julie Rossie, MS ’05; Arielle Bivas, MS *14; Austin Nation, PhD
’14; Elaine Lanier-Bohan, MS ’02; Melissa Meighan, MS ’03; Debra Vails-Qualters, BS ’75, MS ’84;
Candace Miller, MS ’77; Mark Wandro, BS ’77; Zina Mirsky, RN, EdD; Catherine Camenga, MS '03;
Susan Walczak, MS ’02; Laurel Friesen, MS ’75; Emily Rodda, MS ’13; Dean David Vlahov, RN,
PhD. Not pictured: Pauline Chin, BS ’78, MS '92; Rebecca Conroy, MS '14; Alphoncina Kaihura,
PhD ’14; Elda Kong, NP *14; Judy Martin-Holland, MS 88, PhD ’05; Marilyn Sargent Morgan,

MS ’°06; Linda Ottoboni, PhD ’15; Jensine Russell, MS ’10; Sharon McCole Wicher, MS ’82.
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Kids at
Our Core

We need private philanthropy
to help us fight for the health,
hope, and happiness of the
critically ill children we treat.
For more information on how
to support children’s health at
UCSF, please contact Tammy
Nicastro at 415/502-8304 or
tnicastro@support.ucsf.eau

ucsfbenioffchildrens.org

UC San Francisco’s physician-scientists are driven by the urgency

of treating the most vulnerable young patients who have run out of
options elsewhere. Combining basic science research with innovative
clinical care, UCSF is world renowned for delivering breakthrough
therapies that have saved the lives of countless children.

In 2015, the Benioff Children’s Hospital at UCSF’s Mission Bay
campus will open its doors, offering pacesetting pediatric facilities.
The state-of-the-art hospital will adjoin two additional new hospitals
— for women and for cancer patients — ensuring a seamless transition
for children who encounter a range of challenges, from complications
of birth to a diagnosis of cancer.








