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CNPRC Bids Farewell to Five Titi Monkey Families
he has come a long way at the CNPRC, but has so
much farther to go. Later this year June-Bug, her
family and four other titi monkey families will travel
over 5,000 miles to England, where they will live out the
rest of their days at European zoos.

from overbalancing
and falling
because of the
cast.

The monkeys will initially travel to Blackpool Zoo in England, where they will be quarantined. They will then go to
other zoos in the European Zoo Association for exhibit and
breeding.

But because
he wasn’t getting as much
exercise, the
veterinarians
were worried about his
muscle-mass.

June-Bug and her family, which includes Simba and LoveBug, are well known at the CNPRC. June-Bug was born
at CNPRC on July 17, 2011, as the first baby of Dusty and
Elaine. After about a month, researchers found that she
wasn’t gaining weight. It appeared that June-Bug’s mother
wasn’t producing enough milk so researchers began feeding her baby formula twice a day.
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Simba (left) and June-Bug. Photo: Kathy West

So Simba started having physical therapy and supervised
play sessions with another, smaller monkey in an area
where they couldn’t fall. Simba’s cast was taken off after about two months and his fracture
had healed, so he was able to join his family in
their home enclosure again.

Advancing Science & Medicine

Parker next plans to test whether there are biomarkers that can
predict performance on these social tests.

CNPRC Launches ‘Monkey Talk’ Podcast

Her work at the CNPRC is being conducted in conjunction
with her clinical research studies at her home lab at Stanford
University. These projects focus on determining if children
with and without autism differ in candidate and discoverybased biomarkers, whether these biomarkers are related to
social functioning, and whether cerebrospinal fluid and blood
measures are differentially or equally informative. She is also
conducting two treatment trials to test whether certain medications enhance social abilities in children with autism.
Parker’s research project was initially supported by a CNPRC
Pilot Research Award. Subsequently, she received funding
from the Simons Foundation and the National Institutes of
Health to continue her studies at the CNPRC.

A multi-disciplinary team of researchers led
by Dr. Koen Van Rompay take on Zika virus.
Full story: Page 10
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“Ultimately what we would like to do is to develop a therapeutic pipeline for testing,” Parker said.

Excitement was in the air over the summer as CNPRC launched
a podcast and held a Name the Podcast Contest. CNPRC
faculty and staff had the opportunity to choose the name of the
podcast and submitted 26 entries for consideration. Ultimately
Alex De Bruin’s “Monkey Talk” received the most votes.
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HIV Vaccine Developed Through Primate Centers Collaboration

Moving towards human clinical trials

ver the past 6 years, Drs. Peter Barry and Alice Tarantal, California National Primate
Research Center (CNPRC) at UC Davis, have been collaborating with Dr. Louis Picker
at Oregon Health Science University (OHSU)–Oregon NPRC to develop and test a vaccine and
potential cure for HIV. OHSU is now recruiting volunteers to be part of the first human trials for this
exciting new development in the prevention and treatment of HIV.
This unique vaccine uses the genetic backbone of cytomegalovirus (CMV), a common virus in
humans, to express a small, non-disease
causing portion of the HIV virus. CMV is a
common strain of Herpes virus that infects up
50-70 percent of adult Americans, but which
rarely causes disease symptoms in individuals
with a functional immune system.

“The immune system is not naturally
trained to fight SIV and is notoriously
difficult to control because the immune
system doesn’t know to attack it.”

After a couple of months, June-Bug’s
human helpers began hand-feeding her
rice cereal soaked in formula. Altogether, June-Bug was hand-fed until she
June-Bug and Simba were paired together in
was almost six months old. Baby titi
June 2015 and it was love at first sight – Junemonkeys start eating solid food at two
Bug gave birth to Love-Bug on Feb. 22, 2016.
Love-Bug. Photo: Kathy West
to three months, but still get some milk
from their mothers until about six months of age.
The monkeys are going to England as part of the coppery
titi monkey (Callicebus cupreus) species survival plan
June-Bug’s partner, Simba, was a healthy and rambunc(SSP). The intention is for them and their offspring to
tious six-month old monkey who played too hard and man- contribute to the gene pool for the European titi monkey
aged to break his arm. The veterinarians put him in a cast,
breeding population.
which was difficult for such a little guy – he had to be kept
in a smaller enclosure, away from his family, to keep him
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Peter Barry, PhD, CNPRC Core Scientist and
director of the Center of Comparative Medicine (CCM) at UC Davis, is a world-renowned expert
in the natural history of the rhesus macaque-specific cytomegalovirus, rhesus CMV (RhCMV).
Assistant Researcher Dr. William Chang, in Dr. Barry’s laboratory, molecularly engineered the genetic
backbone of RhCMV to enable rapid and efficient insertion of non-RhCMV genes that could be
expressed as proteins during the course of RhCMV infection. Dr. Barry began his collaboration with
Louis Picker, PhD, by supplying him with the engineered RhCMV. Dr. Picker further manipulated
the RhCMV genetic backbone into a vaccine vector.

In particular, Dr. Picker was interested in developing a safe HIV vaccine that would generate strong
immune responses against HIV infection and disease for the lifetime of the vaccinated individual.
Particular attributes of human CMV infection in humans led him to consider human CMV as a novel
viral vaccine vector to immunize humans against major infectious disease threats including HIV,
tuberculosis, and malaria.
To test his concept, Dr. Picker used the rhesus macaque model
of HIV to determine whether such a CMV-based vaccine vector
could protect immunized rhesus macaques against virulent
simian immunodeficiency virus (SIV) infection, which led
to the successful partnership to use Drs. Chang and Barry’s
modified version of RhCMV.
Dr. Picker’s lab inserted genes of SIV into the RhCMV
vector to create a vaccine that trained the immune system
to be ready to attack and eliminate SIV-infected cells. The
immune system is not naturally trained to fight SIV. SIV
is notoriously difficult to control because the immune
system doesn’t know to attack it. However, rhesus
macaques immunized with Dr. Picker’s vaccine and
then exposed to the virus were remarkably protected
against SIV infection – more than 50-60 percent were
protected. No other SIV vaccine has had that kind of
success, either in monkeys or in human trials of HIV
vaccines.
Continues on Page 2

From the Director

he first of October marked my first anniversary as the Director of the California National
Primate Research Center (CNPRC). While there have been ups and downs, on balance it has
been a very successful year. We have made great progress in stabilizing our finances, and we
are now poised for the opportunity to grow our scientific enterprise at a level that the Center
has not seen in decades. Clearly, this growth would not be possible without the very concrete support
that UC Davis provided for the CNPRC in the context of my recruitment. The most critical element
of this support comes in the form of faculty positions, and we have been actively recruiting topflight researchers focused on the nonhuman primate (NHP) model in collaboration with the School
of Medicine, School of Veterinary Medicine, the College of Engineering, and the College of Letters
and Sciences. While this outreach to campus and expanded integration of the CNPRC into the fabric
of UC Davis has been a critically important part of my first year, I have also been struck by the effort
that goes into making this outpost on the western edge of campus function at a high level every
day. I knew the CNPRC as a distant collaborator for many years before my arrival, but being part
of it on a day-to-day level has been truly remarkable. I really had no idea how much effort and expertise is required from
the veterinary and animal care staff to maintain the health and well-being of our colony of monkeys, which is our core
resource, or the complexity of the physical plant which is largely managed by our own staff. In addition, it is a complicated
organization to keep running smoothly, and our administrative units do a great job at all levels. I knew excellent science
was being done here, but I didn’t know the extraordinary depth and
breadth of the research programs, and they will only get stronger as
our new recruits arrive. I have been so impressed with the dedication,
pride, and commitment to our mission that all of you bring to your work
every day. The Primate Centers are at the forefront of finding causes,
preventions, treatments and cures for diseases from Alzheimer’s to Zika
and improving the quality of life for people across generations. Every
one of you is critically important to that goal and you should be proud
of where we are going and what we do every day.
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Staff recognized by co-workers for excellence

shlee Cruz, EOQ Spring 2015, has been the lead outdoor senior technician
for the Bio Behavioral Assessment program this season. Ashley has a
can-do attitude and her cheerful disposition only enhances her talent.
Ashlee’s technical skills are exemplary and she is dedicated to her work and to
the animals at CNPRC. Her compassion for the monkeys and her work ethic
make her asset to not only the outdoor crew but to the research units here at
the center. Ashlee takes pride in her work, which is apparent when she services
an outdoor work order for research purposes. She is truly an asset to the BBA
program. Due to her efforts and for the first time in nine years, we have not
missed one sample collection out of 668 samples to date this season. Having
Ashlee on the BBA team has been positive and productive. Her willingness to
learn and her desire to understand the project she is assigned to only adds further
success to our project outcomes. Congratulations Ashlee!
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Ashlee Cruz EOQ Spring 21015

aniel Ivanusich, EOQ Summer 2015, is the first
person on the crew to show up for work every day
and starts his day by gathering paperwork and setting
up materials before anyone arrives at the center. Dan is also
constantly the first person who signs up for work daily. Any
time there is a large ultrasound list for Dr. Tarantal, Dan
shows up in the animal area and sets up carts and ketamine
for the procedure to ensure we get started on the right foot.
Any time Dan is asked to help with a task he is always
willing. He restocks supplies regularly and it helps ensure
a great day for everyone. He also works Saturdays hosing
rooms for the husbandry crew because they are short staffed
and has done this for several years now.

John Morrison, October 2016
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Daniel Ivanusich, EOQ, Summer 2015

HIV continued from Page 1

At OHSU, Dr. Picker also demonstrated that this novel vaccine
mechanism eradicates SIV from the body. Instead of using
antibodies to fight the virus, the RhCMV/SIV vaccine stimulates
T cells to control and ultimately eradicate SIV infection. Through
a mechanism by which no one could have predicted, RhCMV
expressing SIV proteins naturally arms CD8+ T cells to be on
alert against subsequent SIV. Thus, vaccinating with strains of
cytomegalovirus that have been engineered to express particular
SIV genes trains the body to attack SIV after exposure.
Dr. Picker and his colleagues are keenly interested in translating
the extremely promising results in rhesus macaques to human
clinical trials, hopefully beginning in 2017 or 2018. Dr. Picker’s
group wants to use versions of human CMV for the human clinical
vaccine trials based on the results in the rhesus macaque model.
To accomplish this, Dr. Picker is making versions of RhCMV
that are further weakened for the ability to cause any disease.
CNPRC Newsline • Volume 16.1 • October 2016

Notably, although HCMV is considered a virus with low disease
potential, there are some risks associated with primary HCMV
infection. Accordingly, Dr. Picker is working with CNPRC and
CCM scientists to critically evaluate these new versions for (1) the
ability to stimulate immune responses against SIV infection, while
(2) exhibiting significantly reduced disease potential.
Drs. Barry and Alice Tarantal, PhD, together with Dr. Yujuan Yue
in Dr. Barry’s lab, are actively collaborating with Dr. Picker’s
group on safety testing of the weakened versions of RhCMV at the
CNPRC in the fetal CMV pathogenesis proof-of-concept model.
The results of these critical safety studies are directly informing Dr.
Picker’s group on which vectors to use in the human clinical trials.
Research at the CNPRC and ONPRC is supported by the National
Institutes of Health, Office of Research Infrastructure Programs,
and the Bill and Melinda Gates Foundation.
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aura Garzel, EOQ
Fall 2015, has done
many things for
her unit and has shown
a great willingness to
help her colleagues.
Laura, a veterinarian
within the Therapeutic
Unit, regularly offers
her help during trainings
and provides invaluable assistance during
surgeries, ultrasounds
and roundups. Laura is
known for going the extra
mile and recently volunteered on a weekend to do
pre-shipment physicals
on over 100 monkeys. By
volunteering, she helped
reduce the amount of time

Laura Garzel, EOQ, Fall 2015

her fellow employees
would need to take during
the weekday to perform
the physicals, freeing
them up to do more procedures and reducing their
stress levels. Her positive
page 19

attitude and bubbly personality
inspires everyone
around her, even
in the most difficult situations.
She is energetic,
confident, expeditious, has a great
sense of humor
and is efficient and
practical. Laura
loves a challenge,
learning new material or
procedures, and is always
willing to teach what she
knows to anyone that
would like to learn. She is
an amazing, caring human
being and the CNPRC is
very fortunate to have her.

Staff Council
Here to assist you and
improve the CNPRC:

Margie Barr, Administration
Linda Blickenderfer & Laurence Lambus, Animal Care
Amy Nathman, BMB Unit
Linda Fritts, ID Unit
Louise Olsen, RD Unit
Amanda Carpenter, Clinical
Labs
Laura Garzel, Primate
Medicine
Sarah Mills, Pathology
Paul-Michael Sosa & Miles
Christensen, Research
Services
Richard Elliot, Behavior
Management
John Morrison, Ex officio
AnnMarie Boylan, Ex officio
Greg Hodge, Ex officio

Collaborations

News Around the Center

Monkey Model for Hypertrophic Cardiomyopathy Identified at CNPRC

CNPRC Hosts 4th Annual Blood Drive

help save a life,” Sosa said.
The idea for the blood drive came
from employees who were interested in donating blood and presented
the idea to the Staff Council.
“We had a great turnout the first
year,” Sosa said. “There was a lot of
interest, it was successful. We saw
an interest in it for future years.”
Wednesday July 20’s event was no
different.
“I’m an avid donor,” said Dana
Dagget, as she waited for her turn to
donate blood.

A

While patiently waiting Dagget, a
staff research associate at CNPRC,
chatted with John McAnelly, senior animal technician, as he donated blood in the
comfort of one of the blood mobile’s four
donation chairs.

John McAnelly relaxes in one of the blood mobile’s four donor stations. Photo: Carlos Villatoro
humming sound could be heard
from the air conditioning unit of
Blood Source’s massive blood
mobile parked at the CNPRC in late July.
Inside, several CNPRC employees were
taking advantage of the cool air while generously donating blood for the people who
need it most.
Now in its fourth year, CNPRC’s Annual
Blood Drive gives staff and faculty at the
primate center an opportunity to donate
blood while at work. It’s a selfless ges-

ture that has become a yearly tradition for
CNPRC employees says Paul-Michael
Sosa, Staff Council chair who helps organize the event.
“It’s one of those tiny things you can do to

By the numbers:
2016 – 46 donors, 42 pints of blood
2015 – 36 donors, 31 pints of blood
2014 – 51 donors, 45 pints of blood
2013 – 47 donors, 35 pints of blood

R

Throughout the day, staff circulated through
the blood mobile to donate blood. Afterwards, they were treated to goodies such
as juice and cookies along with a commemorative shirt. In all, 46 donors gave 42
pints of blood said Sosa, which is 10 more
donors and 11 more pints of blood donated
than last year.

A Healthy Approach to Work: Reimagining Our Work Kicks off at CNPRC
eimagining Our Work (ROW)
is designed to create a more efficient and inclusive environment
for staff and supervisors. The goal is to
put forth ideas on how to make our dayto-day work experiences as rewarding as
possible.
ROW Day will provide UC Davis staff
with an opportunity to spend as much of
the day as needed to put forward their
ideas on how to make our day-to-day
work experience as rewarding as possible.
Organized by the UC Davis Staff Assembly, this initiative is aimed at finding
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ways to better organize work spaces,
review and improve inefficient business
practices, and hold team-building events
to foster collegial relationships.
Staff ideas for ROW events included
cooking demos, meditation classes, potlucks and bbqs, Zumba classes, walking
groups, lunch exchanges, clubs, primate
center games, guest speakers and movie
nights. Some events were implemented
instantly while others are in progress.
Contact Margie Barr at mlbarr@ucdavis.
edu for more information or to serve on
the Wellness Committee, which helps
Margie plan and execute events.
Please Recycle your Newsline		
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Monkeys and humans are similarly affected by deadly heart disease
collaboration between a team of pathologists from the
California National Primate Research Center (CNPRC)
and a cardiologist from the UC Davis School of Veterinary
Medicine has resulted in the identification of a Hypertrophic
Cardiomyopathy (HCM) disease model naturally occurring
in genetically related rhesus macaques in the CNPRC colony.
This finding is considered to be crucial for research into early
diagnosis and potential treatments for HCM in both monkeys
and humans.
CNPRC Pathologists Don Canfield, DVM, and Ross Tarara,
DVM, DACVP, PhD, first identified an abnormality called
left ventricular hypertrophy (LVH) as a cause of sudden death
in monkeys at the CNPRC beginning in 1992. The increasing
prevalence of LVH in the California Center rhesus colony,
particularly since 2000, has triggered a closer look at this disease
and how the rhesus macaque may be used as an animal model for
investigating HCM in humans.
HCM is a relatively common inherited disease that affects
over 1 in 500 people in the general population, (conservatively
estimated to be between 700,000 and 725,000 people in the U.S.).
It results in dramatic thickening of the left ventricle of the heart
without any underlying cause. HCM often goes undiagnosed, but
for a small number of people it can have serious consequences
ranging from sudden death to irreversible heart failure. It is the
most common cause of cardiac-related sudden death in people
under 30 years of age, particularly young athletes. Many people
have no symptoms or significant health problems, and the first
symptom, cardiac arrest, may be the last. Sudden cardiac death in
young, fit adolescents and young adults is an unexpected tragedy
– a 14-year-old boy died after collapsing at football practice; a
16-year-old high school basketball star collapsed and died after
making his team’s game-winning basket; a 17-year-old rugby
player died after a ball hit him in the chest.
Each year, nearly a dozen college athletes in America die of
sudden cardiac arrest, per NCAA estimates. The NCAA has
chartered a new study to assess the feasibility of screening
every Division I athlete for heart abnormalities that trigger the
trauma. The findings could alter the NCAA’s policy on physical
examinations for college athletes.
Many attempts have been made to detect those at risk for sudden
cardiac death before playing sports; however pre-participation
physicals appear to be of limited value in the diagnosis of
underlying cardiovascular abnormalities. Although some patients
may have an audible heart murmur, for most auscultation of the
heart with a stethoscope does not detect any abnormality and an
ultrasound exam is currently the only method to visualize the
disease.
Until recently, veterinarians at the Primate Center were unable
to identify affected animals prior to their sudden death, slowing
investigation of the disease. But in 2015, in collaboration with
cardiologist Josh Stern, DVM, PhD, DACVIM, from the UC
Davis School of Veterinary Medicine, targeted screening was

initiated using echocardiography on animals living in outdoorhousing. Using this method, monkeys within the colony have
been recently identified with LVH. Work is now being conducted
to identify genes that may be responsible for LVH in rhesus
monkeys.
“The opportunity to study HCM and sudden cardiac death in
the monkey represents a remarkable opportunity as all other
animal models of HCM are fundamentally flawed. The results of
these studies have the potential to significantly impact monkey
and human health. This research highlights the true value of
comparative medicine and the “one health” approach in science
and medicine” emphasizes Dr. Stern.
CNPRC pathologists published the analysis of 20 years of
findings on sudden cardiac death in the CNPRC rhesus monkeys
in the prominent journal Comparative Medicine (April 4, 2016):
“Left ventricular hypertrophy in rhesus macaques (Macaca
mulatta) at the California National Primate Research Center
(1992 – 2014)”. Reader JR, Canfield DR, Lane JF, Kanthaswamy
S, Ardeshir A, Allen AM, Tarara RP. Comp Med 2016;66(2):1629. CNPRC pathologists and clinicians are also collaborating with
the Yerkes National Primate Research Center, Oregon National
Primate Research Center, and the Wisconsin National Primate
Research Center.
Other investigators and staff at the CNPRC participating in
the HCM study included Rachel Reader, DVM, PhD, DACVP,
Jennifer Lane, DVM (now at Washington National Primate
Research Center), Amir Ardeshir, DVM, Sree Kanthaswamy,
PhD (now at Arizona State University), and Mark Allen.
Over a 21-year period, more than 160 cases of idiopathic LVH
have been identified at the CNPRC, including 70 animals whose
sudden death was attributed to LVH. Initial analysis of the
pedigrees of affected animals strongly suggests a genetic basis
for the disease. The presence of severe thickening of the wall of
the left ventricle and the clinical presentation of sudden death
suggests this disease has striking similarities to HCM in humans.
Screening of living family members of affected animals has
identified additional cases of LVH in the colony.
While the nonhuman primate disease has some differences
when compared to the human disease, it continues to represent
a valuable tool for investigating mechanisms behind cardiac
hypertrophy, since in HCM the thickening of the heart muscle
occurs without obvious cause. Furthermore, the ability to
identify a population of macaques living with LVH could allow
pathophysiology and potential treatments to be evaluated.
This important research has highlighted the critical role that
veterinarians play in identifying disease phenotypes in animals
that may have comparable medical conditions to humans.
The California National Primate Research Center is supported in
part by the Office of Research Infrastructure Programs (ORIP)
of the National Institutes of Health through Award Number
P51OD011107.
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Leading the Inhalation Exposure Core

CNPRC Gets New IT Manager

arrod Culver is CNPRC’s
new IT Manager. Jarrod
comes to us by way of the State
of California’s Department of
Health Care Services and brings
more than 20 years of IT experience with him including:
systems engineering, enterprise
applications management, server
management, desktop management, network management
and project management. His certifications include: MCSA,
MCSE, MCP, ITIL v3 and A+. Jarrod also enjoys working
in the community with the Girls and Boys Scouts of America
and his local elementary school. Welcome, Jarrod!

he CNPRC welcomes Dr.
Chris Royer, DVM, PhD,
to lead the state-of-art Inhalation Exposure Core located
within the CNPRC Respiratory
Disease Center at UC Davis. Dr.
Royer received his DVM and
PhD degrees from Oklahoma
State University. Prior to joining
the CNPRC, Dr. Royer was an
Associate Research Scientist and Director of Physiology for
Lovelace Respiratory Research Institute in Albuquerque,
New Mexico. Welcome to the CNPRC Dr. Royer!

Scientists Give UCD’s Department of Psychology, CNPRC a Boost

E

A

Eliza Bliss-Moreau

Andrew Fox

liza Bliss-Moreau,
PhD, is an Assistant
Professor in the Department of
Psychology at UC Davis and a
Core Scientist at the California
National Primate Research
Center. Eliza started her career
as a social psychologist studying humans, receiving a PhD
in psychology in 2008 from Boston College. She completed
postdoctoral training at UC Davis in nonhuman primate
neuroscience, primatology, and systems science. Eliza’s
multi-method, multi-level, multi-disciplinary, multi-species
research program is focused on understanding the biological
mechanisms that generate healthy and unhealthy emotions
and social behavior, with the goal of developing new effective treatments and interventions for emotion-related psychopathology. Eliza has received substantial funding as PI and
Co-I from both the NIH and NSF. She has authored nearly
40 publications and received national recognition for her innovative research, e.g., being named one of the Association
for Psychological Science’s “Rising Stars” and selected as a
participant in the Kavli Frontiers in Science symposium. In
addition to Psychology, Eliza is a member of the Neuroscience and of the Animal Behavior Graduate Groups. For more
information, visit her website: www.elizablissmoreau.com
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ndrew Fox, PhD, is an
Assistant Professor in
the Department of Psychology at
UC Davis and a Core Scientist at
the California National Primate
Research Center. Andrew, or
Drew, aims to better understand
the neurobiology of “affective
style”. This affective, or emotional, style underlies why some
people are afraid to leave the house, while others enjoy the
feeling of danger; and why some people callously abuse, while
others become overwhelmed with empathy. Drew began to
study affective style at the University of Wisconsin-Madison.
His work at UW-Madison aimed to understand the extreme
anxious temperament that puts children at risk to develop anxiety and depressive disorders. These studies with Dr. Richard
Davidson and Dr. Ned Kalin included humans and non-human
primates along with behavioral, brain imaging, and molecular
techniques. This research has lead to new theoretical perspectives on how neuroplasticity in the central extended amygdala
contributes to an anxious temperament. Along the way Drew
has honed the computational and statistical skills that are required to implement large-scale discovery-based research studies, and has committed to fostering principles of innovation,
integration, and collaboration in conducting rigorous and open
science. You can learn more by visiting his website at: http://
foxlab.ucdavis.edu
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In the News

CNPRC Research Captures Headlines Across the State, Country

I

Local and national news outlets were fascinated by CNPRC research projects

t’s nice to get noticed! Throughout 2016, research conducted at the California National Primate Research
Center was featured on the front pages of many local and national news outlets. Reporters covered numerous research projects taking place at the Center. At any given moment, there are over 100 unique research
projects taking place at CNPRC. Good work putting CNPRC on the map everyone!

This Doctor Helped Stop HIV in Pregnant
Women. Can He Do It Again With Zika?
The Daily Beast: Feb. 21, 2016
Dr. Koen Van Rompay helped stop the spread of HIV
and now he’s trying to do the same with Zika.
A Belgian veterinarian turned virologist, Van Rompay was a part of the team who in the 1990s developed the most widely used antiretroviral drug word,
Tenofovir. The drug was approved in 2001 (initially
sold under the brand name Viread) and has since
been administered to more than 10 million HIVpositive people.

UC Davis to Research Finds Estrogen
Helps Women’s Brain Health

Loneliness Triggers Biological Changes
Which Cause Illness and Early Death

Sacramento Bee: April 25, 2016

The Telegraph: Nov. 24, 2015

Loneliness is not just an emotional state of
mind, it actually triggers genetic changes
which cause illness and early death, a study
shows for the first time.

Research on rhesus monkeys at UC Davis suggests estrogen therapy may benefit post-menopausal women’s brain health, but the therapy
remains controversial because of increased risks
for cancer, blood clots and stroke.

Previous studies have found that social isolation is a major health problem that can
increase the risk of premature death by 14 percent. However until now, scientists have been
unsure what is driving the phenomenon.

The preliminary findings are part of an ongoing
five-year study at the California National Primate Research Center at UC Davis where lead
researcher John Morrison has been studying the
effect of a form of estrogen called estradiol on 48
female rhesus macaque monkeys.

Now researchers at the University of Chicago
and the University of California have discovered that loneliness actually triggers physical
responses in the body which make people
sick.

That research, now in its fourth year, has found
that post-menopausal monkeys given estradiol
experience less cognitive decline than those not
given the therapy. The success of the therapy
depends on the monkey’s age at the time the hormone is given.
page 17

Awards

Awards Fund the Next Generation of Scientists and Their Research

Monica Jimenez, a junior specialist in Dr. Lisa Miller’s lab
and recipient of a CNPRC P51
diversity supplement award,
left California in August 2015
to enter a DVM/PhD program
at the University of Pennsylvania. Monica was awarded a
full eight-year scholarship with
stipend support by U Penn. We
Dr. Miller (r) poses with Myra dela Pena-Ponce
are very proud of her and wish
Myra dela Pena-Ponce was the
her great success in the program.
recipient of an $1000 American
Dr. Miller’s postdoctoral fellow

Sara Freeman Bestowed Excellence Award

Sara poses with Dean Li Zhang (left) at the May 25th awards ceremony.

And the Award Goes to ...

Thoracic Society Scholarship for
Postdoctoral Fellows. She received the scholarship at a luncheon held in San Francisco during the annual American Thoracic
Society Meeting on May 15, 2016.
Daniel Dugger, a PhD student in
Dr. Miller’s lab, was the recipient
of the School of Veterinary Medicine Robert Emrie Smith Fellowship for 2016-2017. The award is
based on scholastic achievement.

Sara Freeman, PhD, has been
named the award winner
of the UCD Division of
Social Sciences 2016 Dean’s
Postdoctoral
Fellowship
for Excellence. She was
recognized for exceptional
achievement in research and
scholarship. Sara recently
developed a protocol using
selective oxytocin receptor
ligands to locate and map
oxytocin receptors in rhesus
monkey brains. Dr. Freeman
was also the recipient of
a Travel Award from the
Postdoctoral
Scholars
Association of Davis, August
2015.

Dr. Nicholas Lerche MPVM Scholarship Fundraiser

Adele M.H. Seelke, PhD., received a Professional
Development Award from UC Davis in Spring
2016.
Graduate Student Forrest D. Rogers received a
Summer Research Fellowship from the UC Davis
Department of Psychology in the Summer of
2016.
Ruthe Ali, Biology Undergraduate Scholars Program (BUSP) and fellowship recipient, was also
the recipient of the College of Biological Sciences
2016 Outstanding Performance Citation Award.
CNPRC Newsline • Volume 16.1 • October 2016
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A basket
raffle and
soup and
chili lunch
helped
CNPRC,
CCM and
other affiliate staff
raise $772
for the Dr.
Nicholas
Lerche
MPVM
Scholarship
Fund.
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Translational Highlights

Immune Responses to Loneliness Similar in Monkeys and People

oneliness is more than just a socio-emotional
condition; it can be a significant cause of poor
health, and is of special concern in the elderly.

Also known as perceived social isolation, loneliness
reflects a discrepancy between desired and actual
social relationships, and has been known to be a major
risk factor for chronic illness and mortality in humans
for more than a quarter century. Loneliness is not
a uniquely human phenomenon, however; in most
socially living species, there is
likely to be a subset of individuals that are dissatisfied
with the quantity and quality
of their social relationships. A
study published in 2014 demonstrated this phenomenon in
rhesus macaques.
Although the risk factors have
been well understood, the molecular mechanisms by which
loneliness can affect health
have not been well defined.

A new report, involving both
humans and rhesus monkeys as subjects, significantly
expands our understanding of these health-related
mechanisms by focusing on gene expression in leukocytes — cells of the immune system that are involved
in protecting the body against bacteria and viruses.
The study team included researchers from UCLA,
the California National Primate Research Center
(CNPRC) at UC Davis, and the University of Chicago.

Lead authors Steven Cole, PhD, UCLA School of
Medicine, John Capitanio, PhD, Core Scientist in the
Brain, Mind, and Behavior Unit at the CNPRC, UC
Davis, and John Cacioppo, PhD, University of Chicago published their important findings today in the high
impact journal Proceedings of the National Academy
of Sciences (“Myeloid differentiation architecture of
leukocyte transcriptome dynamics in perceived social
isolation”, Cole et al, PNAS Nov 23, 2015).
The human study examined gene expression in leukocytes collected annually in a study that lasted more
than five years. In humans, loneliness at one time
point was associated at a later time point with increased expression of genes that lead to inflammation,
a decreased expression of genes related to protection
from viruses, and an increased percentage in blood of
monocytes, a specific type of leukocyte that is involved in many immune responses, including inflammation. Loneliness was also associated with increased
concentrations of norepinephrine, a marker of the
sympathetic nervous system, which is responsible for
the flight or fight response. Together these results suggested that the effect of loneliness on health may be
mediated by the impact loneliness has on the sympathetic nervous system, which in turn affects monocyte
numbers and leukocyte gene expression.
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At the CNPRC, the monkey study was performed to
see if similar changes were evident, to provide more
detail about these mechanisms, and to understand
how loneliness can affect disease. The parallels were
striking – lonely monkeys showed a similar pattern
of gene expression for increased inflammation and
reduced anti-viral responses, higher levels of norepinephrine, and elevated monocyte numbers.

Rhesus monkeys are a highly
social nonhuman primate species,
and the animals in this study lived
outdoors in large, half-acre field
corrals, in a rich social environment consisting of 80–150 animals. Animals were identified as
lonely, when just like in humans,
there was a discrepancy in the
desired and actual social relationships.

A second sample of monkeys that
had been infected with the simian
immunodeficiency virus, which
causes an AIDS-like disease in
rhesus monkeys, confirmed these findings: in the presence of this virus, monocyte subsets were elevated,
and the expression of anti-viral genes was reduced.
Because these animals were infected with a virus,
the authors predicted the ability of the lonely animals
to control replication of the virus would be compromised, and a poorer antibody response would be seen.
This is exactly what was found.

Together, the human and monkey studies show a consistent picture: lonely individuals’ chronic perceptions
of social threat stimulate the sympathetic nervous
system, which affects the type and number of leukocytes that are produced in the bone marrow. These
leukocytes are primed to create an inflammatory response, even under conditions that might not normally
elicit such a response. Moreover, these cells seem to
be insensitive to the hormones that would normally
dampen the inflammatory response. The leukocytes
of lonely individuals are also less effective in fighting
off viruses, and in the presence of a viral infection, the
ability of lonely individuals to return quickly to health
is compromised.
The researchers plan future research to confirm the
specific neuro-immune interactions that mediate these
physiologic dynamics. The current study’s molecular,
cellular, behavioral, and immunologic validation of a
macaque model of human perceived social isolation
provides a useful experimental system for mapping
the causal interactions among social perception, neural activity, immunologic function, and health in the
human population.
This study was supported by National Institutes of
Health Grants R37-AG033590, P01-AG18911, R01AG034052, R01-AG043404, P30-AG017265, P30AG028748, R01-DA024441, and P51-OD011107.
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Conferences and Symposia
Sharing CNPRC research highlights

Representing the Reproductive Sciences and Regenerative
Medicine (RSRM) Unit: Core Scientist Simon Cherry was the
keynote speaker and gave two talks including “Cerenkov Luminescence Imaging,” and “Total-Body Positron Emission Tomography,”
at the Engineering and Physical Sciences in Medicine Conference
held in Wellington, New Zealand, Nov. 8-12, 2015. Dr. Cherry also
gave a seminar entitled “Biomedical Imaging of Radionuclides,”
at the University of Otago, New Zealand, Nov. 13, 2015; a keynote presentation entitled, “EXPLORER: Changing the Molecular
Imaging Paradigm with Total-Body PET/CT,” at the SPIE Medical
Imaging Conference in San Diego, Calif., Feb. 11-16, 2016; and a
talk entitled “Total Body Metabolic Imaging,” during the American
Association of Physicists in Medicine (AAPM) Annual Conference, Joint AAPM/WMIS Session, held in Washington D.C., Aug.
4, 2016.
Core Scientist Dennis Hartigan- O’Connor gave a presentation
entitled “Immunology and Vaccines,” at the 33rd Annual Symposium on Nonhuman Primate Models for AIDS, Monterey, Calif.,
Oct. 15, 2015. Graduate student Nicole Narayan presented “Gut
microbiota drives tonic toll-like receptor signaling in the intestine,
which is associated with SIV antibody responses,” at the 33rd Annual Symposium in NHP Models for AIDS, Monterey, Calif.
Core Scientist Bill Lasley attended the Endocrine Society Annual Meeting held in Boston, Mass., April 1-4, 2016, and gave a
presentation entitled, “The utility of AMH in predicting the last
menstrual period.” He also presented several posters including
“The case for singletons in the Study of Women’s Health Across the
Nation”; “Menstrual cycle hormones in women approaching menopause in the Daily Hormone Study (DHS) of the Study of Women’s
Health Across the Nation (SWAN)”; “Changes in cycle length and
ovulation as women approach menopause in the Study of Women’s
Health Across the Nation (SWAN) Daily Hormone Study (DHS),”
and “Changes in menstrual cycle urine and serum hormones related to BMI in women approaching the menopause: The Study of
Women’s Health Across the Nation (SWAN) Daily Hormone Study
(DHS).”
RSRM Unit Leader Alice Tarantal hosted the NHLBI 14th
Annual Gene Therapy Symposium for Heart, Lung, and Blood Diseases, Nov. 18-20, 2015, in Sonoma, Calif. The focus topic for the
symposium was “Genetic Disease Applications.” (See page 12)
Dr. Tarantal attended the NHLBI Gene Therapy Resource Program
Steering Committee Meeting, Oct. 20, 2015, held in Washington,
D.C.; and the American Society of Cell and Gene Therapy (ASCGT) 19th Annual Meeting held in Washington D.C., May 4-7, 2016,
with two presentations including, “Evaluation of Re-Administration
of a Recombinant Adeno-Associated Vector Expressing Acid-AlphaGlucosidase (rAAV9-DES-hGAA) in Pompe Disease: Preclinical to
Clinical Planning,” and “Dosing and Re-Administration of Intravenous Lentiviral Vector for Liver-Directed Gene Transfer in Young
Rhesus Monkeys and ADA-Deficient Mice.”
In addition, Dr. Tarantal attended the International Society for Stem
Cell Research (ISSCR) meeting held in San Francisco, Calif., June
22-25, 2016, and gave a presentation entitled, “Tissue Engineered
Replacement for Tracheal Regeneration and Repair: IND-Enabling
Studies.” She was also an invited participant in the International
Atomic Energy Agency (IAEA) consultants meeting on Radiolabeling of Stem Cells held in Vienna, Austria, Aug. 11, 2016.
Undergraduate student Ruthe Ali presented a poster entitled “Gene
Transfer for the Treatment of Giant Axonal Neuropathy: PrelimiCNPRC Newsline • Volume 16.1 • October 2016

nary Studies,” at the Undergraduate Research Conference, April 9,
Davis, Calif. Graduate student Vanessa Aguilar presented a poster
entitled “Optimizing Differentiation of Alveolar Epithelial Type II
Cells from Human Induced Pluripotent Stem Cells,” at the California Institute for Regenerative Medicine (CIRM) Bridges Trainees
Annual Meeting, July 18-19, 2016, San Francisco, Calif.
Representing the Brain Mind and Behavior (BMB) Unit: Presenting posters this summer were former graduate student Katie
Chun, PhD., UCLA, “Social regulation of lymph node transcriptome dynamics in rhesus monkeys,” at the 23rd annual meeting of
Psychoneuroimmunology Research Society, Brighton, England,
June, 2016; and Affiliate Scientist Mari Golub, “Fluoxetine (Prozac®) effects in a rhesus monkey model of childhood therapeutic
exposure,” at the 49th Annual Gatlinburg Conference, San Diego,
Calif., March 2016.
CNPRC’s BMB Unit was well represented at the joint meeting of
the American Society of Primatologists and the International Primatological Society, held in Chicago, IL, Aug 21-27, 2016.
CNPRC Affiliate Scientist Erin Kinnally contributed a paper entitled “Paternal line transgenerational effects of early experiences
in rhesus macaques.” Project Scientist Tamara Weinstein gave
an invited presentation in symposium entitled, “Juvenile rhesus
monkey friendships: individual differences and neuroendocrine
consequences.”
BMB Unit Leader John Capitanio gave an invited presentation
in symposium entitled “Developing informed primate models of
human aging.” Additionally, Capitanio gave an invited presentation
in symposium entitled “Studying social behavior and misbehavior:
New methods for naturalistic observation,” during 17th annual
meeting of the Society for Personality and Social Psychology, San
Diego, Calif., Jan 2016, and an invited presentation entitled “Sex
differences in sensitivity to context in rhesus monkey infants: Are
there implications for models of psychological disorders?” at the
Behavior and Neurogenetics of Nonhuman Primates meeting, Cold
Spring Harbor, N.Y., Nov 2015.
Core Scientist Eliza Bliss-Moreau, former Junior Research
Specialist Hailey Caparella-Veal and graduate student researcher
Kelly Finn attended the annual meeting of the Society for Affective Science in Chicago, Ill., in March, 2016. They presented two
posters entitled “Vocal acoustics and the cross cultural perception
of emotion,” and “Affiliative use of the bared teeth display in rhesus
macaques,” the latter winning the Best Trainee Poster Award.
Dr. Bliss-Moreau also gave an invited talk “Rethinking Animal
Emotion” at “Ettore Majorana” Erice Centre Workshop on Animal
and Human Emotions in Sicily, Italy, and was selected as a participant in Chinese-American Kavli Frontiers of Science Symposium
Participant which will occur in Oct 2016.
BMB Unit undergraduates presented several posters during the 27th
Annual Undergraduate Research Scholarship and Creative Activities Conference held in April 2016 at UC Davis.
The undergraduates included Shrishti Bhatterai, “The Effect of
Postmortem Interval on Oxytocin Receptor Density in the Brain”;
Kevin Su, “The Effects of Prenatal Stress on the Development
of Anxiety and Depressive Behaviors in Prairie Voles (Microtus
ochrogaster)”; Maya Rhine, “The Role of Oxytocin in a Rodent
Model of Diet-Induced Obesity”; Shreya Jaiswal, “Effect of Age
on Female Titi Monkey (Callicebus cupreus) Reproductive and
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Gong K, Cherry SR, Qi J. On the assessment of spatial resolution of PET systems with
iterative image reconstruction. Phys Med Biol. 2016 Mar 7;61(5):N193-202. PMID:
26864088
Hannibal DL, Bliss-Moreau E, Vandeleest J, McCowan B, Capitanio J. Laboratory
rhesus macaque social housing and social changes: Implications for research. Am J
Primatol. 2016 Feb 5. Review. PMID: 26848542
Hara, Y, Yuk F, Puri R, Janssen WGM, Rapp PR, Morrison JH (2016) Estrogen restores
multisynaptic boutons in the dorsolateral prefrontal cortex while promoting working
memory in aged rhesus monkeys. J Neurosci 36(3): 901-10. PMCID: PMC4719022
Hennessy MB, Chun K, Capitanio JP. Depressive-like behavior, its sensitization, social
buffering, and altered cytokine responses in rhesus macaques moved from outdoor
social groups to indoor housing. Soc Neurosci. 2016 PMID: 26801639
Herring MJ, Avdalovic MV, Lasley B, Putney LF, and Hyde DM. Elderly female
rhesus macaques preserve lung alveoli with estrogen/progesterone therapy. Anat Rec
(Hoboken) 299:973-978, 2016. PMID: 27084043 DOI: 10.1002/ar.23350
Herrington JA, Del Rosso LA, Capitanio JP. Biobehavioral consequences of prenatal
exposure to a matrilineal overthrow and relocation in captive infant rhesus (Macaca
mulatta) monkeys. Am J Primatol. 2016 May 4. PMID: 27150125
Hsia CC, Hyde DM, Weibel ER. Lung Structure and the Intrinsic Challenges of Gas
Exchange. Compr Physiol. 2016 Mar 15;6(2):827-95. doi: 10.1002/cphy.c150028.
PMID: 27065169
Keestra-Gounder AM, Byndloss MX, Seyffert N, Young BM, Chávez-Arroyo A,
Tsai AY, Cevallos SA, Winter MG, Pham OH, Tiffany CR, de Jong MF, Kerrinnes
T, Ravindran R, Luciw PA, McSorley SJ, Bäumler AJ, Tsolis RM. NOD1 and NOD2
signalling links ER stress with inflammation. Nature. 2016 Apr 21;532(7599):394-7.
PMID: 27007849
Kershenbaum A, Blumstein DT, Roch MA, Akçay Ç, Backus G, Bee MA, Bohn K, Cao
Y, Carter G, Cäsar C, Coen M, DeRuiter SL, Doyle L, Edelman S, Ferrer-i-Cancho R,
Freeberg TM, Garland EC, Gustison M, Harley HE, Huetz C, Hughes M, Hyland Bruno
J, Ilany A, Jin DZ, Johnson M, Ju C, Karnowski J, Lohr B, Manser MB, McCowan
B, Mercado E 3rd, Narins PM, Piel A, Rice M, Salmi R, Sasahara K, Sayigh L, Shiu
Y, Taylor C, Vallejo EE, Waller S, Zamora-Gutierrez V. Acoustic sequences in nonhuman animals: a tutorial review and prospectus. Biol Rev Camb Philos Soc. 2016
Feb;91(1):13-52. PMID: 25428267
Kis O, Sankaran-Walters S, Hoque MT, Walmsley SL, Dandekar S, Bendayan R.
HIV-1 alters intestinal expression of drug transporters and metabolic enzymes:
implications for antiretroviral drug disposition. Antimicrob Agents Chemother. 2016
Apr 22;60(5):2771-81. PMID: 26902756
Kurt OK, Zhang J, Pinkerton KE. Pulmonary health effects of air pollution. Curr Opin
Pulm Med. 2016 Mar;22(2):138-43. PMCID: PMC4776742
Lasley B, Conley A, Morrison J, Rao CV. Identification of immunoreactive luteinizing
hormone receptors in the adrenal cortex of the female rhesus macaque. Reprod Sci.
2015 Oct 28. pii: 1933719115607991. PMC Journal-in-Progress
Lee JW, Jaffar Z, Pinkerton KE, Porter V, Postma B, Ferrini M, Holian A, Roberts K,
Cho YH. Alterations in DNA methylation and airway hyperreactivity in response to in
utero exposure to environmental tobacco smoke. Inhal Toxicol. 2015 Nov;27(13):72430. PMC Journal-in-Progress
Liu HX, Rocha CS, Dandekar S, Yvonne Wan YJ. Functional analysis of the relationship
between intestinal microbiota and the expression of hepatic genes and pathways during
the course of liver regeneration. J Hepatol. 2016 Mar;64(3):641-50. PMID: 26453969
Lynn TM, Molloy EL, Masterson JC, Glynn SF, Costello RW, Avdalovic MV, Schelegle
ES, Miller LA, Hyde DM, O’Dea S. SMAD signaling in the airways of healthy rhesus
macaques versus rhesus macaques with asthma highlights a relationship between
inflammation and bone morphogenetic proteins. Am. J. Respir. Cell Mol. Biol. 2016
04; 54(4): 562-73. PMCID: PMC4821057
Ma ZM, Dutra J, Fritts L, Miller CJ. Lymphatic dissemination of simian
immunodeficiency virus after penile inoculation. J Virol. 2016 Mar 28;90(8):4093-104.

PMID: 26865706
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McCowan B, Beisner B, Bliss-Moreau E, Vandeleest J, Jin J, Hannibal D, Hsieh F.
Connections matter: social networks and lifespan health in primate translational
models. Front Psychol. 2016 Apr 22;7:433. PMCID: PMC4841009
Moonens K, Gideonsson P, Subedi S, Bugaytsova J, Romaõ E, Mendez M, Nordén
J, Fallah M, Rakhimova L, Shevtsova A, Lahmann M, Castaldo G, Brännström K,
Coppens F, Lo AW, Ny T, Solnick JV, Vandenbussche G, Oscarson S, Hammarström
L, Arnqvist A, Berg DE, Muyldermans S, Borén T, Remaut H. Structural insights into
polymorphic ABO glycan binding by Helicobacter pylori. Cell Host Microbe. 2016 Jan
13;19(1):55-66. PMCID: PMC4793151
Naugle MM, Lozano SA, Guarraci FA, Lindsey LF, Kim JE, Morrison JH, Janssen WG,
Yin W, Gore AC. Age and long-term hormone treatment effects on the ultrastructural
morphology of the median eminence of female rhesus macaques. Neuroendocrinology.
2015 Nov 5. [Epub ahead of print] PMC Journal-in-Progress
Pereira AC, Gray JD, Kogan JF, Davidson RL, Rubin TG, Okamoto M, Morrison JH,
McEwen BS. Age and Alzheimer’s disease gene expression profiles reversed by the
glutamate modulator riluzole. Mol Psychiatry. 2016 Mar 29. PMID: 27021815
Plummer LE, Carosino CM, Bein KJ, Zhao Y, Willits N, Smiley-Jewell S, Wexler AS,
Pinkerton KE. Pulmonary inflammatory effects of source-oriented particulate matter
from California’s San Joaquin Valley. Atmos Environ (1994). 2015 Oct 1;119:174-181.
PMCID: PMC4639935
Roodgar M, Ross CT, Tarara R, Lowenstine L, Dandekar S, Smith DG. Gene
expression and TB pathogenesis in rhesus macaques: TR4, CD40, CD40L, FAS
(CD95), and TNF are host genetic markers in peripheral blood mononuclear cells
that are associated with severity of TB lesions. Infect Genet Evol. 2015 Oct 16.
pii: S1567-1348(15)30010-1. doi: 10.1016/j.meegid.2015.10.010. [Epub ahead of
print] PMC Journal-in-Progress
Salyards GW, Knych HK, Hill AE, Kelly KR, Christe KL. Pharmacokinetics of
ceftiofur crystalline free acid issaasssn male rhesus macaques (Macaca mulatta)
after subcutaneous administration. J Am Assoc Lab Anim Sci. 2015;54(5):557-63.
PMCID: PMC4587625
Silvestri G, Barry PA. Editorial overview: Host pathogens: New paradigms
and tools to decipher and deconstruct the host-pathogen interaction. Curr Opin
Immunol. 2015 Oct;36:v-viii. Epub 2015 Sep 7. No abstract available. PMID:
26359003 PMC Journal-in-Progress
Smith AL, Freeman SM, Barnhart TE, Abbott DH, Ahlers EO, Kukis DL, Bales
KL, Goodman MM, Young LJ. Initial investigation of three selective and potent
small molecule oxytocin receptor PET ligands in New World monkeys. Bioorg Med
Chem Lett. 2016 May 7. pii: S0960-894X(16)30499-1. [Epub ahead of print] PMID:
27209233
Stewart JM, Tarantal AF, Hawthorne WJ, Salvaris EJ, O’Connell PJ, Nottle
MB, d’Apice AJ, Cowan PJ, Kearns-Jonker M. Clonidine inhibits anti-non-Gal
IgM xenoantibody elicited in multiple pig-to-primate models. 22:413-426, 2015.
PMCID: PMC4902317
Su SY, Hogrefe-Phi CE, Asara JM, Turck CW, Golub MS. Peripheral fibroblast
metabolic pathway alterations in juvenile rhesus monkeys undergoing long-term
fluoxetine administration. Eur Neuropsychopharmacol. 2016 Apr 12. pii: S0924977X(16)30015-3. PMID: 27084303
Yee JL, McChesney MB, Christe KL. Multicenter safety and immunogenicity trial
of an attenuated measles vaccine for NHP. Comp Med. 2015;65:448-54. PMC
Journal-in-Progress
Yee JL, Vanderford TH, Didier ES, Gray S, Lewis A, Roberts J, Taylor K, Bohm RP.
Specific pathogen free macaque colonies: a review of principles and recent advances
for viral testing and colony management. J Med Primatol. 2016 Apr;45(2):55-78.
PMCID: PMC4801651
Yue Y, Kaur A, Lilja A, Diamond DJ, Walter MR, Barry PA. The susceptibility of
primary cultured rhesus macaque kidney epithelial cells to rhesus cytomegalovirus
strains. J Gen Virol. 2016 Mar 14. doi: 10.1099/jgv.0.000455. [Epub ahead of print]
PMID: 26974598
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Austin C, Smith TM, Farahani RM, Hinde K, Carter EA, Lee J, Lay PA, Kennedy
BJ, Sarrafpour B, Wright RJ, Wright RO, Arora M. Uncovering system-specific stress
signatures in primate teeth with multimodal imaging. Sci Rep. 2016 Jan 4;6:18802.
PMCID: PMC4698674

Crimins JL, Wang AC, Yuk F, Puri R, Janssen WG, Hara Y, Rapp PR, Morrison JH.
Diverse synaptic distributions of G protein-coupled estrogen receptor 1 in monkey
prefrontal cortex with aging and menopause. Cereb Cortex. 2016 Mar 3. pii: bhw050.
[Epub ahead of print] PMID: 26941383

Bales KL, Saltzman W. Fathering in rodents: Neurobiological substrates and consequences
for offspring. Horm Behav 2016 01; 77: 249-59. PMCID: PMC4691427

Das GK, Anderson DS, Wallis CD, Carratt SA, Kennedy IM, Van Winkle LS. Novel
multi-functional europium-doped gadolinium oxide nanoparticle aerosols facilitate the
study of deposition in the developing rat lung.
Nanoscale. 2016 Jun 2;8(22):11518-30. doi: 10.1039/c6nr00897f. PMID: 27198643

Beisner BA, Balasubramaniam KN, Fernandez K, Heagerty A, Seil SK, Atwill ER,
Gupta BK, Tyagi PC, Chauhan NP, Bonal BS, Sinha PR, McCowan B. Prevalence of
enteric bacterial parasites with respect to anthropogenic factors among commensal
rhesus macaques in Dehradun, India. Primates. 2016 Apr 7. [Epub ahead of print] PMID:
27056264
Beisner BA, Hannibal DL, Finn KR, Fushing H, McCowan B. Social power, conflict
policing, and the role of subordination signals in rhesus macaque society. Am J Phys
Anthropol. 2016 May;160(1):102-12. PMID: 26801956
Berg E, Roncali E, Kapusta M, Du J, Cherry SR. A combined time-of-flight and depthof-interaction detector for total-body positron emission tomography. Med Phys. 2016
Feb;43(2):939. doi: 10.1118/1.4940355. PMCID: PMC4733082
Bernstein RM, Hinde K. Bioactive factors in milk across lactation: Maternal effects and
influence on infant growth in rhesus macaques (Macaca mulatta). Am J Primatol. 2016
Aug;78(8):838-50. doi: 10.1002/ajp.22544. Epub 2016 Mar 30. PMID: 27029025 DOI:
10.1002/ajp.22544
[PubMed - in process]
Bialas KM, Tanaka T, Tran D, Varner V, Cisneros De La Rosa E, Chiuppesi F, Wussow
F, Kattenhorn L, Macri S, Kunz EL, Estroff JA, Kirchherr J, Yue Y, Fan Q, Lauck
M, O’Connor DH, Hall AH, Xavier A, Diamond DJ, Barry PA, Kaur A, Permar SR.
Maternal CD4+ T cells protect against severe congenital cytomegalovirus disease in a
novel nonhuman primate model of placental cytomegalovirus transmission. Proc Natl
Acad Sci U S A. 2015 Nov 3;112(44):13645-50. PMCID: PMC4640765
Blackburn MJ, Zhong-Min M, Caccuri F, McKinnon K, Schifanella L, Guan Y,
Gorini G, Venzon D, Fenizia C, Binello N, Gordon SN, Miller CJ, Franchini G,
Vaccari M. Regulatory and helper follicular T cells and antibody avidity to simian
immunodeficiency virus glycoprotein 120. J Immunol. 2015 Oct 1;195(7):3227-36.
PMCID: PMC4575875
Bliss-Moreau E, Moadab G. Variation in reactivity predicts cooperative restraint training
efficiency. J Am Assoc Lab Anim Sci, 2016 55(1), 41-49. PMCID: PMC4747010
Brown TA, Holian A, Pinkerton KE, Lee JW, Cho YH. Early life exposure to environmental
tobacco smoke alters immune response to asbestos via a shift in inflammatory phenotype
resulting in increased disease development. Inhal Toxicol. 2016 Jul;28(8):349-56. PMID:
27138493
Carp SB, Rothwell ES, Bourdon A, Freeman SM, Ferrer E, Bales KL. Development
of a partner preference test that differentiates between established pair bonds and other
relationships in socially monogamous titi monkeys (Callicebus cupreus). Am. J. Primatol.
2016 02; 78(3): 326-39. PMID: 26235811 [PubMed – in process]
Castañeda AR, Pinkerton KE. Investigating the effects of particulate matter on house dust
mite and ovalbumin allergic airway inflammation in mice. Curr Protoc Toxicol. 2016 May
4;68:18.18.1-18.18.18. PMID: 27145110 [PubMed – in process]
Chiuppesi F, Wussow F, Johnson E, Bian C, Zhuo M, Rajakumar A, Barry PA, Britt
WJ, Chakraborty R, Diamond DJ. Vaccine-derived neutralizing antibodies to the
human cytomegalovirus gH/gL pentamer potently block primary cytotrophoblast
infection. J Virol. 2015 Dec 1;89(23):11884-98. PMCID: PMC4645301
Cole SW, Capitanio JP, Chun K, Arevalo JM, Ma J, Cacioppo JT. Myeloid
differentiation architecture of leukocyte transcriptome dynamics in perceived
social isolation. Proc Natl Acad Sci USA. 2015 Dec 8;112(49):15142-7. PMCID:
PMC4679065
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adeno-associated virus vector expressing acid alpha-glucosidase in Pompe disease:
Preclinical to clinical planning. Hum Gene Ther Clin Dev 26:185-193, 2015.
PMCID: PMC4606909

Deere JD, Chang WL, Castillo LD, Schmidt KA, Kieu HT, Renzette N, Kowalik T,
Barthold SW, Shacklett BL, Barry PA, Sparger EE. Utilizing a TLR5-adjuvanted
cytomegalovirus as a lentiviral vaccine in the nonhuman primate model for AIDS. PLoS
One. 2016 May 16;11(5):e0155629. PMID: 27182601
Díaz-Muñoz SL, Bales KL. “Monogamy” in primates: variability, trends, and synthesis:
introduction to special issue on primate monogamy. Am. J. Primatol. 2016 02; 78(3):
283-7. PMID: 26317875 [PubMed – in process]
Du J, Yang Y, Bai X, Judenhofer MS, Berg E, Di K, Buckley S, Jackson C, Cherry SR.
Characterization of large-area SiPM array for PET applications. IEEE Trans Nucl Sci.
2016 Feb;63(1):8-16. PMID: 27182077
Dugger DT, Gerriets JE, Miller LA. Attenuated airway epithelial cell interleukin22r1 expression in the infant nonhuman primate lung. Am J Respir Cell Mol Biol.
2015 Dec;53(6):761-8. PMC Journal-in-Progress
Elfenbein HA, Rosso LD, McCowan B, Capitanio JP. Effect of indoor compared with
outdoor location during gestation on the incidence of diarrhea in indoor-reared rhesus
macaques (Macaca mulatta). J Am Assoc Lab Anim Sci. 2016;55(3):277-90. PMID:
27177560
Feczko EJ, Bliss-Moreau E, Walum H, Preutt JR, and Parr L. The macaque social
responsiveness scale (mSRS): A rapid screening tool for assessing variability in social
responsiveness of rhesus monkeys (Macaca mulatta). PLoS One, 2016 11(1): e0145956.
PMCID: PMC4701177
Fisher-Phelps ML, Mendoza SP, Serna S, Griffin LL, Schaefer TJ, Jarcho MR, Ragen
BJ, Goetze LR, Bales KL. Laboratory simulations of mate-guarding as a component of
the pair-bond in male titi monkeys, Callicebus cupreus. Am. J. Primatol. 2016 04; 78(5):
573-82. PMID: 26375708 [PubMed – in process]
Freeman SM, Smith AL, Goodman MM, Bales KL. Selective localization of oxytocin
receptors and vasopressin 1a receptors in the human brainstem. Soc Neurosci. 2016 Mar
10:1-11. [Epub ahead of print] PMID: 26911439
Freeman SM, Samineni S, Allen PC, Stockinger D, Bales KL, Hwa GG, Roberts JA.
Plasma and CSF oxytocin levels after intranasal and intravenous oxytocin in awake
macaques. Psychoneuroendocrinology. 2016 Apr;66:185-94. PMID: 26826355
Glavan TW, Gaulke CA, Santos Rocha C, Sankaran-Walters S, Hirao LA, Raffatellu
M, Jiang G, Bäumler AJ, Goulart LR, Dandekar S. Gut immune dysfunction through
impaired innate pattern recognition receptor expression and gut microbiota dysbiosis in
chronic SIV infection. Mucosal Immunol 2016 04; 9(3): 677-88. PMCID: PMC4794436
Golub MS, Hogrefe CE. Sleep disturbance as detected by actigraphy in pre-pubertal
juvenile monkeys receiving therapeutic doses of fluoxetine. Neurotoxicol Teratol. 2016
Mar 5;55:1-7. doi: 10.1016/j.ntt.2016.02.006. [Epub ahead of print]. PMID: 26956991
Golub MS, Hogrefe CE, Bulleri AM. Peer social interaction is facilitated in juvenile
rhesus monkeys treated with fluoxetine. Neuropharmacology. 2016 Jun;105:553-60. doi:
10.1016/j.neuropharm.2016.02.025. Epub 2016 Feb 22. PMCID: PMC4873333
Golomb BL, Hirao LA, Dandekar S, Marco ML. Gene expression of Lactobacillus
plantarum and the commensal microbiota in the ileum of healthy and early SIV-infected
rhesus macaques. Sci Rep. 2016 Apr 22;6:24723. PMID: 27102350

Corti M, Cleaver B, Clément N, Conlon TJ, Faris KJ, Wang G, Benson J, Tarantal
AF, Fuller D, Herzog RW, Byrne BJ. Evaluation of readministration of a recombinant
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Parenting Behavior”; Tiffany Parks, “Effects of Intranasal Oxytocin in Infant Prairie Voles on Receptor Density in
Regions Involved in Social Behavior”; Michelle Chen, Laura
Tran and You You Tan,“Prenatal Stress in Prairie Voles
Alters Brain Plasticity and Socio-Emotional Receptors”; Jessica Balland and Janeet Dhauna ,“Investigation of the Effects
of Intranasal Vasopressin Administration on Behavior in the
Prairie Vole”; Kenny Nguyen, “The Effects of Vasopressin on
Locomotor Activity and Anxiety-Related Behaviors in Prairie
Voles” and Neeharika Jaladanki, “The Effects of Intranasal
Oxytocin Administration on Anxiety and Locomotor Activity
Across Development in Prairie Voles.”
Assistant Project Scientist Adele Seelke presented three posters including “Early experience is associated with individual
difference in brain organization and thalamic connectivity in
prairie voles (Microtus ochrogaster),” at the Society of Neuroscience meeting held in Chicago, Ill., October 2015; “Borders
of primary sensory areas reflect natural variation in parenting received, and exogenous exposure to oxytocin, in prairie
voles,” during the Winter Annual Behavior Conference held
in Winter Park, Colo., January 2016 and “Oxytocin receptor
distribution in the prairie vole (Microtus ochrogaster) neocortex,” at the Society for Neuroscience meeting in San Diego,
Calif., November 2016.
During the Society for Behavioral Neuroendocrinology meeting held in Montreal, Quebec, Canada, August 2016, graduate
student Lynea Witczak presented a poster entitled “Effects of
Early Life Experience on Aggression, Pair-Mate Interactions,
and Arginine-Vasopressin in Callicebus cupreus,” and graduate
student Forrest Rogers presented a poster entitled “Father or
Sister: Paternal Absence and Alloparental Substitution in the
Prairie Vole.”
Postdoctoral Researcher Sara Freeman presented a poster
entitled “Selective localization of oxytocin receptors and vasopressin 1a receptors in human brain tissue,” during the World
Congress on Neurohypophyseal Hormones conference held in
Queenstown, New Zealand, August 2015.
Representing the Respiratory Diseases Unit: Unit Leader
Lisa Miller, Postdoctoral fellow Myra dela Pena-Ponce,
graduate student Daniel Dugger and Dr. Chris Royer attended the American Thoracic Society International Conference, held in San Francisco, Calif., in May 2016.
Dr. Royer presented a poster entitled “Indices of Pulmonary Function in a Nonhuman Primate Model of Nonatopic
Asthma: Contribution of Lung Growth to Airway Hyperresponsiveness,” Dr. Dela Pena-Ponce presented a poster
entitled “Helicobacter Pylori Elicits a Heightened Innate
Immune Response in Pediatric Airway Epithelium: Evidence
of NOD1 Developmental Regulation,” and Dugger presented
a poster entitles “Developmental Regulation of IL-22R1 in
Infant Airway Epithelium is Dependent Upon Interferon-λ and
Enhanced By TLR3 Signaling.”
In addition, Affiliate Scientist and 2015 CNPRC Pilot
Project recipient Amir Zeki presented a poster at the American Thoracic Society meeting entitled “Metabolomic and
Lipidomic Analyses Reveal that Inhalation of Statins Affects
Pulmonary and Systemic Metabolism in the Rhesus Macaque
NonHuman Primate Model.”
Affiliate Scientist Angela Haczku presented a poster at the
American Thoracic Society meeting entitled “Characterization
of airway immune and physiological changes in response to
inhalational exposure in non-human primates.”

Core Scientist Kent Pinkerton gave invited talks including
“Environmental and Biological Impact of Nanomaterials and
Manufacturing,” at the AAAAI Annual Meeting in Los Angeles, Calif., March 2016; “Animal to Human Extrapolation:
Species Differences in Respiratory Anatomy,” at the Institute
for In Vitro Science (IIVS) Workshop , Bethesda, Md., April
2016; and “Climate Change and Worker Health,” at the COEH
Continuing Education Program, Oakland, Calif., July 27, 2016.
Dr. Pinkerton was an invited speaker and held a pair of symposiums entitled “Health Effects of Indoor/Outdoor Air Pollution in Childhood,” and “Climate Change and Respiratory
Infections,” the latter of which he served as a co-chair at the
American Thoracic Society International Conference in San
Francisco, Calif.
He was a co-author and co-presenter of several posters at the
ATS meeting along with graduate students Jaspreet Dhillon,
“Age-Related Modulation of Pulmonary and Systemic Innate Immunity Against Influenza A/PR/8/34 by Environmental
Tobacco Smoke in Mice”; Yoomin Ahn, “Mouse Model of
Adult-Onset Allergic Asthma”; Xiaolin Sun, “Comparison of
the Biological Effects of Wintertime California and China PM
in Healthy Young Mice”; Ozlem Kar Kurt, “Macrophage and
airway epithelial cell enhanced M1 expression in response
to silver nanoparticle exposure”; Tamara Kadir, “Silver
nanomaterials: A comparative study of pulmonary response”;
and Minoru Takeuchi, “Immunological Mechanism of Lung
Inflammation by Lipopolysaccharide (LPS)”;
Graduate student Alexa Pham presented a poster entitled
“Strain differences in lung inflammation and injury following progressive exposure to tobacco smoke in rats,” at the
American Association of Immunology meeting held in Seattle,
Wash., May 2016.
Graduate students Dominque Young and Xiaolin Sun presented a poster entitled “Investigating links between chemical
composition of atmospheric particulates and adverse health
effects,” at the Berkeley Atmospheric Symposium held in
Berkeley, Calif., Feb 2016
Graduate students Arpad Kasai and Rona Silva presented a
poster entitled “Single Cell Mechanics Provides an Effective
Means to Probe Interactions between Cells and Engineered
Silver Nanomaterials,” at the International Nanotoxicology
Conference (INC) held in Boston, Mass., June 2016.
During INC, graduate student Ariel Parker presented a poster
entitled “Effects of particle surface charge on inhaled aerosolized mesoporous silica nanoparticles.”
Representing the Infectious Diseases Unit: During the 12th
International Workshop on Pathogenesis and Host Response
in Helicobacter Infection held in Helsingor, Denmark, June 30July 2, 2016, Core Scientist Jay Solnick gave an invited talk,
“Why Does H. pylori Have a Pathogenicity Island: The Bacterial Perspective,” and postdoctoral researcher Emma Skoog
gave an invited talk, “Functional plasticity in the Helicobacter
pylori Type IV secretion system is mediated by alterations in
integrin binding.”
Dr. Skoog also presented a poster entitled, “Functional plasticity in the Helicobacter pylori Type IV secretion system is mediated by alterations in integrin binding,” during the Gordon
Conference on Microbial Toxins and Pathogenicity held in
Waterville Valley, N.H., July 2016.
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In the Spotlight

CNPRC Affiliate Scientist Takes Aim at Autism

I

Establishing a monkey model for autism spectrum disorder

t’s one of the most complex,
least-understood diseases
known to humankind – a fact
that is not lost on Dr. Karen
Parker, Associate Professor in the
Department of Psychiatry and
Behavioral Sciences at the Stanford
University School of Medicine. But
it doesn’t discourage Parker, in fact
it does the opposite – she’s made
Dr. Karen Parker
autism spectrum disorder (ASD) the
focus of her research project at the California National Primate
Research Center in collaboration with Dr. John Capitanio, Unit
Leader for Brain, Mind and Behavior.
According to the Centers for Disease Control and Prevention,
ASD affects roughly one in 68 children in the United States and
causes a wide range or “spectrum” of symptoms, skills and levels
of disability. While treatments and services can improve a person
with autism’s ability to function socially, no drug exists that
treats the core symptoms of the disease.
Autism studies focusing on the use of laboratory mice have not
been as successfully transitioned into human beings as research-

Grants Awarded
October 2015 – September 2016

Karen Bales, PhD, and Carol Barnes, PhD, of the University of Arizona, received a grant from
the National Institutes of Health entitled “Neurobehavioral relations in senescent hippocampus.”
Eliza Bliss-Moreau, PhD, and Mark Baxter, PhD, of the ICAHN School of Medicine at Mt. Sinai,
received a grant from the National Institutes of Health entitled “Estrogen and the aging brain Project 4 and Animal Core, Bridge funding.”
John Capitanio, PhD, and Karen Parker, PhD, of Stanford University, received a grant from
the National Institutes of Health entitled “A monkey model of naturally occurring social
impairments.”
Simon Cherry, PhD, and Ramsey Badawi, PhD, received a grant from the National Institutes
of Health entitled “EXPLORER: Changing the Molecular Imaging Paradigm with Total Body
PET.”
Simon Cherry, PhD, received a grant from the National Institutes of Health entitled “Research
at the Interface of Optical and Ionizing Radiation for Innovative Cancer Imaging and Therapy.”
Tim Carroll, PhD, received a grant from OSEL Inc., entitled “Development of a rapid diagnostic
test to monitor a microbiome-targeted therapeutic MucoCept-CVN.”
Satya Dandekar, PhD, received a grant from the National Institutes of Health entitled “Early HIV
effects on gut immunity and inflammation for seeding viral reservoirs.”
Laura Garzel, MS, DVM, DACLAM, and Mark Slifka, PhD, of the Oregon National Primate
Research Center, received a grant entitled “Development of a NHP model of environmental
enteric disease.”
Dennis Hartigan-O’Connor, PhD, received a grant from the National Institutes of Health entitled
“Short and Long-term Effects on Infant Microbiota on RhCMV SIV Vaccine Efficacy.”
Dennis Hartigan-O’Connor, PhD, received a grant from IDEA Award California HIV/AIDS
Research Program entitled “CMV Immune Modulation Amplifies RhCMV/SIV Vaccine
Efficacy.”
Paul Luciw, PhD, and Simon Cherry, PhD, received a pilot grant award from the Center for
Molecular and Genomic imaging at UC Davis entitled “PET-Explorer Imaging for HIV Therapy.”
Peter Havel, PhD, DVM, received a grant from the Bristol Meyers Squibb entitled “Evaluation of
a BMS antibody in the fructose-fed rhesus monkey model of dyslipidemia.”
Brenda McCowan, PhD, received a grant from the National Institutes of Health entitled
“Behavioral management of deleterious aggression in rhesus macaques.”
Lisa Miller, PhD, and Suhas Kallapur, MD, of Cincinnati Children’s Hospital, received a grant
from Cincinnati Children’s Hospital entitled “Neutrophils and mechanisms of preterm labor.”
Lisa Miller, PhD, and Alan Jobe, MD, PhD, of Cincinnati Children’s Hospital, received a grant
from the Gates Foundation entitled “Antenatal steroid treatment strategies for low resource
countries.”
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ers had hoped, because mice simply lack the complex social
abilities required to model this disease effectively, Parker said.
“We saw an opportunity to create a nonhuman primate model,
particularly because impairments in autism are related to complex social functioning, and complex social abilities are present
in both human and non-human primate species,” she said.
Like humans, monkeys are social animals and Parker believes
that they are more closely able to naturally exhibit some of the
core social impairments that are seen in autism patients. One
of the first goals of her research project was to identify socially
impaired animals and then to determine if the abnormal biology
that she and her colleagues have observed in patients is also abnormal in socially impaired monkeys. They found this to be the
case, and these results are now being prepared for publication.
Phase two of Parker’s research project has been focused on
development of a social behavior test battery to determine the
type and severity of social impairments in these animals. She
designed this battery after extensive discussions with leading autism clinicians across the country on the specific social features
observed in their patients that would be desirable to investigate
Continued on Page 20
in an animal model.
Lisa Miller, PhD, and Claire Chougnet, PhD, of Cincinnati Children’s Hospital, received a grant
from Cincinnati Children’s Hospital entitled “Innovative models for preterm labor - Perinatal
infection and inflammation collaborative.”
Lisa Miller, PhD, received a grant from the California State Air Resources Board entitled “Are
adverse health effects from air pollution exposure passed from mother to child?”
John Morrison, PhD, received a grant from the National Institutes of Health entitled “Glutamate
receptors in aging cortical circuits.”
John Morrison, PhD, and Mark Baxter, PhD., of ICAHN School of Medicine at Mt. Sinai,
received a grant from the National Institutes of Health entitled “Estrogen and the aging brain Project 3 Bridge Funding.”
Jeffrey Roberts, DVM, received a grant from the National Institutes of Health entitled “Production
of pedigreed SPF rhesus macaques.”
Jeffrey Roberts, DVM, received a grant from Veterans Affairs entitled “VA Gordon Mansfield
Spinal Cord Injury Consortium NHP Contract.”
Jeffrey Roberts, DVM, received a grant from Baylor College of Medicine entitled “Research
Agreement on Macaque Cardiomyopathy Genomics.”
Gregory Salyards, DVM, MPH, DACLAM, received a grant from the Animal Welfare Institute
entitled “Pharmacokinetics of a long-acting transdermal fentalyl solution in rhesus macaques.”
Graduate student Lynea Witczak received a grant from the American Society of Primatologists
Research Grant entitled “The effects of adverse early life conditions and acute manipulations
of intranasal arginine-vasopressin on aggression and pair bonding in coppery titi monkeys
(Callicebus cupreus).”
Alice Tarantal, PhD, received a grant from the National Institutes of Health entitled “Leveraging
established fetal primate models to expedite ZIKV investigations.”
Alice Tarantal, PhD, received a grant from the National Institutes of Health entitled “iPSCderived alveolar epithelial cells for intrapulmonary therapies.”
Alice Tarantal, PhD, and Barry Byrne, MD, PhD, of the University of Florida, received an NIH
grant entitled “Phase II Study of AAv9-GAA Transfer in Pompe Disease.”
Alice Tarantal, PhD, Barry Byrne, MD, PhD, and Manuela Corti, PhD, of the University of
Florida received a grant from the University of Florida entitled “AAV-mediated Gene Correction
in Friedreich’s Ataxia.”
Koen Van Rompay, DVM, PhD, and Alyssa Boler, PhD, MBA, of RxBio, received a grant from
the National Institutes of Health entitled “GI-ARS NHP Model assessment with RX100.”
Catherine VandeVoort, PhD, and Cheryl Walker, MD, received a grant from the National Institutes
of Health entitled “Maternal obesity and weight change in rhesus monkey neurobehavioral
development.”
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Connections Matter: Social Relationships and
Lifespan Health in a Monkey Model

A

“be healthy.”

pplying a new approach to rhesus macaque groups to
realistically model individual, family, and group health
across the lifespan in human populations.

Decades of research have documented the effect of social context
on physical and mental health in humans and nonhuman primates.
In humans, characteristics of the social environment such as socioeconomic status influence diverse health outcomes ranging from
cardiovascular disease to mood disorders such as depression. Also
in humans, it is well known that deleterious social relationships,
such as those that occur in the context of abuse, have similar negative outcomes on physical health and mental health.

Humans live in societies full of rich and complex relationships that
influence our physical and mental health and well-being. In both
human and nonhuman primates, social life, and its interaction with
factors such as personality, influence our health in complex ways.
In order to treat and prevent illness and improve human health, we
need a detailed understanding of the interplay between biological
systems and social contexts that contribute to disease processes.
Dr. Brenda McCowan, Core Scientist with CNPRC Brain, Mind,
and Behavior Unit and Professor with the Department of Population
Health and Reproduction, School of Veterinary Medicine (PHR),
heads up a research program to uncover these complex relationships. Dr. McCowan, in collaboration with co-investigators at the
CNPRC, School of Veterinary Medicine, and College of Letters
and Sciences, is conducting a series of social network studies to
understand the mechanisms by which social systems influence
physical and mental health in rhesus macaques (Macaca mulatta), a
nonhuman primate species that shares a close evolutionary history
and behavioral biology with humans. They outline, in a new invited
perspective paper published in Frontiers: Psychology entitled
“Connections matter: social networks and lifespan health in primate
translational models”, the novel computational approach they are
using to treat and understand health and well-being as a “complex
system”.
Investigating the interplay among biological systems (for example
the immune and neuroendocrine systems) and social systems across
the lifespan, the research team is demonstrating that nonhuman
primate systems are of sufficiently similar complexity to humans
to serve as a model for the development and refinement of both
analytical and theoretical frameworks linking social life to health.
A new approach
Maintaining optimal health is influenced by a wide range of factors, some specific to the individual (for example personality,
genetic predispositions, or ancestry) and some specific to the social
environment (for example kinship, group composition, and social
stressors such as one’s social role or overall group stability).

Mirroring the effect in humans, research from the CNPRC and
others are demonstrating that a nonhuman primate’s absolute
social rank (akin to human class), the certainty of that social rank
(akin to predictably/unpredictably in relationships), and the individual’s level of sociality are key factors influencing individuallevel health outcomes. Recent advances in this knowledge, such as
the impact of relationship predictability, have come from advanced
analytical approaches such as the computational network methods
developed by the McCowan Lab.
In contrast to these negative effects is the growing evidence that
both humans and nonhuman primates that have many social connections, which include those that are direct such as “friends”
but also indirect such as “friends of friends”, are buffered against
stressful experiences, experience less loneliness, recover more
fully from acute episodes of depression, experience less disease,
and live longer.
Social life in human and nonhuman primates is multi-layered
and always changing—individual relationships differ in number,
quality and type that are embedded within multiple broader social
contexts of family, social class, and community. Also, individuals
can belong to multiple groups simultaneously which may exert
differential influence on the individual at different times or in
different contexts. Factors like these shape an individual’s “social
role” as well as “social experience”, which is known to relate to
both physical and mental health.
Yet while known, these social factors are incredibly challenging to
model in humans. The investigators present a solution to these issues by using a nonhuman primate model of human social-life and
health in concert with sophisticated novel computational network
approaches.
Future biomedical research can address this issue directly by using
socially and environmentally relevant subjects whenever possible.
Indeed, with newer, more advanced and less invasive methods
for collecting and analyzing biological samples in the field,
wild populations of nonhuman primates may provide additional
translational opportunities. Field-based biomedical research on
genetically, socially, and behaviorally well-characterized nonhuman primate populations could transform our understanding of
threshold, collective, and emergent effects of the social environment on health outcomes.

The research team represents a cross-disciplinary collaborative
effort between the School of Veterinary Medicine (i.e. Professor
Brenda McCowan; Assistant Project Scientists Brianne Beisner,
PhD, and Darcy Hannibal, PhD), the College of Letters and Sciences’ Department of Psychology (Eliza Bliss Moreau, PhD), the
CNPRC (Postdoctoral researchers Jessica Vandeleest, PhD, and
Jian Jin, PhD), and the Department of Statistics (Professor Hsieh
Fushing, PhD).
The team is applying this new social systems science approach
to rhesus macaque groups at the CNPRC to realistically model
individual, family, and group health across the lifespan in human
populations.

This work was supported by the National Institutes of Health
(R01-HD068335; R24-OD024936; and CNPRC base grant NIH
P51OD01107-53) and the Division of Behavioral and Social Research at the National Institute on Aging (contract No. 3438581).

The McCowan Lab’s computational systems science approaches
overcome prior limitations in experimental design and data analysis. Scientists had to date been unable to effectively model the
extraordinarily complex dynamic nature of the social environment
in concert with a full picture of what it means for an individual to

McCowan B, Beisner B, Bliss-Moreau E, Vandeleest J, Jin J,
Hannibal D, Hsieh F. Connections Matter: Social Networks and
Lifespan Health in Primate Translational Models. Frontiers in
Psychology 2016 Apr 22;7:433. PMC4841009
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Reproductive Sciences and
Regenerative Medicine

C

Transforming Molecular Imaging

ore and Affiliate Scientists in the Reproductive Sciences
and Regenerative Medicine (RSRM) Unit are building
the world’s first total-body positron emission tomography
(PET) scanner — one that could fundamentally change the way
cancers and other diseases are diagnosed and treated, and with
a reduced radiation dose that is roughly equivalent to the dose
received on a round-trip flight between San Francisco and London.
Drs. Simon Cherry and Ramsey Badawi, along with a national
collaborative team, have been
developing EXPLORER, the
world’s first total-body scanner
for humans that allows all the
tissues and organs to be imaged
simultaneously and at one
time. This highly innovative
research is now supported by
a 5-year, $15.5 million NIH
Transformative R01 led by
the EXPLORER team, which
includes researchers at the
University of Pennsylvania and
Lawrence Berkeley National
Laboratory. The team is building
a prototype for human studies
that will place UC Davis at the
leading edge of translational
molecular imaging research.
PET is the most sensitive method for imaging and assessing
molecular interactions in the human body. Current PET systems
scan a small anatomical area which results in relatively high
injected radioactivity and radiation dose, extended scan times to
obtain the necessary information, and includes a limited fieldof-view which prevents the study of pharmacodynamics of
molecularly targeted imaging agents across the whole body. The
strength of PET is sensitivity, which permits imaging radiotracers
in the sub-nanomolar concentration range. However, for imaging
the entire body, less than 1% of the available signal is captured
because only a small axial segment of the body (typically 15-20
cm) is imaged at any one time. Extending the field-of-view to
cover the entire body is fundamental to realizing the full potential
of this new technology. This results in a 40-fold gain in effective
signal detection to maximize scan sensitivity. Total-body detection
will provide the means to acquire kinetic radiotracer imaging data
in all organs simultaneously, which is not feasible with current
technology. The scanner will also be able to perform total-body
studies at 1/40th the current radiation dose, allowing scans to
be performed at fractions of the annual radiation dose humans
receive from natural background sources. These capabilities will
revolutionize the scope of PET applications to, for example,
longitudinal studies for patients which chronic diseases and wider
applications of PET in special populations such as pediatric and
geriatric patients.
The first demonstrations of use of this new PET technology will
be performed using a small-scale working prototype designed for
total-body imaging in nonhuman primates by RSRM Unit Core
and Affiliate Scientists and in the Multimodal Imaging Core at
the Primate Center. Drs. Cherry, Tarantal, Badawi, and Sutcliffe
will be designing and performing proof-of-concept studies that
will demonstrate the advantages of total-body PET imaging and

develop protocols and methodology for a range of planned human
studies. Applications span a broad range of systemic and multiorgan diseases, and this new technology is envisioned to be a key
enabler for total-body pharmacokinetics of new therapies. These
critical investigational studies will pave the way for total-body
PET imaging in humans across the lifespan and contribute crucial
knowledge through the study of nonhuman primate models of
health and disease.
NHLBI 14th Annual Gene Therapy Symposium for Heart,
Lung, and Blood Diseases
The National Heart, Lung, and Blood Institute (NHLBI) 14th
Annual Gene Therapy Symposium, affiliated with the Center for
Fetal Gene Transfer for Heart, Lung, and Blood Diseases (A.
Tarantal, PI), was held November 18-20, 2015 in Sonoma, CA.
The intent of these annual scientific symposia is to provide a
novel setting for the dissemination and exchange of new ideas and
research findings by bringing together trainees and investigators
at all career stages that do not typically interact at other meetings.
Presentations focus on unpublished works-in-progress, cutting
edge technologies, and key thematic issues. The focus topic was
Genetic Disease Applications.
The Keynote Speaker, Donald B. Kohn, MD (UCLA), presented
“Gene Therapy for Blood Cell Diseases with Autologous
Hematopoietic Stem Cells”, and highlighted the current state of the
field. A session on viral and non-viral vectors included presentations
by Drs. John C.
Burnett (City of
Hope,
“RNABased Approach to
Eliminate Persistent
HIV-1 Infection and
Latency”), Paloma
H.
Giangrande
(University of Iowa,
“ C e l l - Ta r g e t e d
RNA
Therapies
for Cardiovascular
Disease”),
and
Dr. Laura J. Smith
David V. Schaffer
(UC Berkeley, “Directed Evolution of New Viruses for Therapeutic
Gene Delivery”). A “Practical Strategies” session on Clinical Trials
for Pompe
Disease was
presented
by
Barry
J.
Byrne,
MD, PhD
(University
of Florida),
and a miniworkshop
on Cell and
Gene-Based
Dr. Donald B. Kohn
Therapy
was presented by Hans-Peter Kiem, MD (University of
Washington). Other sessions included presentations by Drs.
Manuela Corti (University of Florida), Steven J. Gray (University
of North Carolina at Chapel Hill), James M. Wilson (University
of Pennsylvania), and Bernard Thébaud (Ottawa Hospital
Research Institute) on topics such as gene therapy applications for
Friedreich’s Ataxia, Lysosomal Storage Disorders, and neonatal
lung diseases.
Students and fellows presented their research in a special trainee
session consisting of a brief oral presentation and poster session
each day. Additional information about the symposium can be
found at www.GTS.ucdavis.edu.
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Research Highlights

Respiratory Diseases

S

Forging Partnerships in the Name of Research

ince 2011, the CNPRC has been a regularly scheduled
springtime destination for a group of investigators from
Cincinnati Children’s Hospital and Medical Center
(CCHMC). This over five-year collaboration between the two
institutions originated in 2010, when a serendipitous meeting
between Dr. Lisa Miller, Unit Leader for Respiratory Diseases
and immunologist Dr. Claire Chougnet of CCHMC sparked a
series of discussions on development of immunity in the fetus
and ultimately a successful CNPRC pilot program submission
along with Dr. Alice Tarantal, Unit Leader for Reproductive
Sciences and Regenerative Medicine. From the initial pilot
funding mechanism, Dr. Chougnet and her colleagues from
CCHMC have
been awarded
over $3 million
in
funding
from
NIH,
Burroughs
We l l c o m e ,
March
of
Dimes,
and
the
Gates
Foundation
to
continue
their work at
the CNPRC.
S e v e r a l
publications
have resulted
Dr. Alan Jobe
from
these
collaborative projects, including a 2015 study that was
recognized by the Faculty of 1000, an organization of over
5,000 world-wide faculty experts who identify important
articles in biology and medical research publications.
A major of emphasis of research conducted by CCHMC
investigators
is
to
understand the immunemediated mechanisms
of
pre-term
labor,
which is a common
human condition that is
very difficult to study
in traditional rodent
models due to significant
differences in how
the placenta develops.
In order to study
mechanisms of preterm labor in an animal
model that is relevant to
the human condition, the
CCHMC investigators
Dr. Suhas Kallapur
developed several rhesus
monkey
models
of
chorioamnionitis while working at the CNPRC. In addition
to Dr. Chougnet, members of the CCHMC team include
neonatologists Dr. Alan Jobe and Dr. Suhas Kallapur, as well
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as postdoctoral
fellow
Pietro
Presicce. Other
C C H M C
investigators
have made the
yearly trek to
the
CNPRC,
i n c l u d i n g
neonatologist Dr.
Hitesh Deshmuk,
who was awarded
a CNPRC pilot
project for 20152016. The initial
collaboration
between
Drs.
Chougnet
and
Miller has been
Dr. Pietro Presicce
expanded to grant
applications with
other CNPRC scientists, including John Capitanio, Dennis
Hartigan-O’Connor and Koen Van Rompay.
Recently, the CCHMC-CNPRC collaborative team has
reported the identification of a unique fetal T lymphocyte
population that appears to respond to maternal intrauterine
inflammation. Using a rhesus monkey model of infectioninduced choriomanionitis, they found that a population of fetal
immunosuppressive lymphocytes appeared to be converted
into an inflammatory lymphocyte. While the function of this
cell population in the human fetus is not known, the secreted
proteins by the identified lymphocyte suggest that it may
contribute to the choriomanionitis, which may ultimately
promote pre-term
labor. Importantly,
the
CCHMC
team may have
identified a critical
cell marker that
may be applied
as a biomarker
for pre-term birth
s u s c e p t i b i l i t y.
As a follow up
to this published
research,
the
CCHMC team are
now investigating
the
role
of
Dr. Claire Chougnet
common
lower
urinary tract/reproductive tract pathogens such are Ureaplasma
in pre-term birth, with the goal of identifying susceptible
human populations for targeted treatment modalities.
Rueda, C.M., Presicce, P., Miller, L.A., Kallapur, SG.,
Jobe, A.H., Chougnet, C.A. LPS-induced chorioamnionitis
promotes the IL-1-dependent generation of inflammatory
FoxP3+ CD4+ T cells in fetal Rhesus macaque. J. Immunol.
196(9):3706-15, 2016.
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Research Highlights
Infectious Diseases Unit

A Multidisciplinary Team of Researchers, Scientists and Veterinarians Take on Zika Virus

I

t was 1991 when Dr. Koen Van Rompay first waged
war on HIV. In that same year Los Angeles Lakers’
great Earvin “Magic” Johnson announced that he had HIV,
Queen’s Freddy Mercury died from bronchial pneumonia
resulting from AIDS and the red ribbon became the
international symbol of AIDS awareness.
Van Rompay fought his battle against HIV within the
laboratories of the CNPRC
with his first project –
studying the effects of AZT,
a powerful antiretroviral
medication that he used to
block the transmission of
HIV in rhesus monkeys. It
was through his subsequent
research that clinical trials
began on Tenofovir, a
drug that is widely-used
throughout the world to
prevent mothers from
transmitting HIV to their
babies.

Zika virus has caused widespread birth defects in babies
throughout Latin America and is the focus of a large-scale
public health effort dedicated to finding a vaccine for
the disease. Unraveling Zika virus would take a team of
interdisciplinary scientists, researchers and veterinarians.
Doctors Van Rompay and Coffey sought out and recruited
Drs. John Morrison, Paul Luciw and Eliza Bliss-Moreau
from CNPRC and Drs. Eric Delwart, Michael Busch,
Graham Simmons and
Marion Lanteri from UC
San Francisco & Blood
Systems
Research
Institute (BSRI) to form
the CNPRC team that
would take on Zika.
The mission is clear
– find the traits that
Zika shares with other
viruses,
especially
ones in which the
virus causes a direct
infection of the fetus
and subsequent brain
damage.

Fast forward to January
2016 and Koen is sitting in
The study
a Starbucks in downtown
Sacramento waiting for
The CNPRC’s project
mechanics to repair his car.
is just one of the studies
He is feeling wired after
being conducted on
drinking a cup of coffee
Zika virus at primate
and the rush of caffeine
centers
throughout
has put his brain in gear. In
between reading e-mails Dr. Koen Van Rompay checks a blood sample in his lab at the CNPRC. Van the country. Recently,
from colleagues on his Rompay is leading a multidisciplinary team of scientists to study how Zika researchers led by Dr.
David O’Conner, at the
laptop, most pertaining virus is transmitted from mother to child.
Photo by Kathy West
University of Wisconsin
to one of his many other
established a primate
research projects, he
model for studying Zika infection. The monkeys in the
comes across stories about the Zika virus epidemic in
Wisconsin study became immune to re-infection of Zika
Brazil. His curiosity sends him to Google, where he finds
virus.
the background on the disease that’s dominating headlines.
“I was curious and asked ‘What is being done to study
that in animal models?’ and so I Googled and did a search
to see if anyone used rhesus monkeys and the only efforts
I could find were some papers in the 1950s,” Van Rompay
said. “I was kind of surprised.”
Caffeine-fueled web clicks led to phone calls and e-mails
to his colleagues at the Centers for Disease Control and
Prevention and eventually to Dr. Lark Coffey, an expert on
mosquito-borne disease such as Zika virus. The makings
of a team were put into play.

“The initial infection can act as a vaccine,” Van Rompay
said. “This give me hope.”
But the study at the CNPRC is slightly different. As Koen
puts it, the two researchers don’t want to duplicate each
other’s efforts. The focus of the CNPRC’s project is to
find out how the virus is transmitted from mother to child.
Researchers have linked Zika virus to a rare birth defect
called microcephaly, a condition in which a baby is born
with an underdeveloped brain and a smaller than normal
head.
Zika has also been linked with Guillain-Barré syndrome,
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an autoimmune disease that
can lead to total paralysis and
develops as a result of the
immune system attacking a
host’s nervous system.
“My hope is that we will be
able to come up with a drug
or vaccine fast (for Zika),” he
said.
The science
In 1947, scientists conducting
yellow fever surveillance in
the Zika forest in Uganda
first discovered Zika virus in
samples taken from a sentinel
rhesus monkey. The virus was
subsequently discovered in
Aedes mosquitoes that were
native to the area and the first
reported human case of Zika
was recorded in 1952.
Since its discovery, Zika remained a relatively rare
infection until March 2015, when reports began coming
into the World Health Organization from Brazil telling of
an illness characterized by skin rash and fever. To date
the virus continues to circulate in Brazil and other Latin
American countries.

Photo by Carlos Villatoro
replicated two weeks to a
month after inoculation, but
in the fetus it seemed to persist longer, Van Rompay said.

“We measured viral replications and tried to correlate that
with what’s happening with the development,” he said.
“We collected many samples for many other analysis. We
want to measure the immune response and determine if
the virus mutates.”

“We have the
Van Rompay and his team hope to establish
nonhuman primate model that would
best team pos- aallow
them to find out how the virus causes
microcephaly and determine at what point
sible ... I am in the gestation period does the virus cause
the birth defect. It would also allow the
researchers, should the virus also track with
very happy”
With the help of a CNPRC Pilot Grant, the
abnormal fetal development, to test vaccines
CNPRC team began the first phase of its Zika
and drugs that could prevent microcephaly.
project. During the first phase the scientists - Dr. Koen Van
infected two non-pregnant animals to see if
“We want to have animal model that will then
the recent strain of the virus that has affected Rompay
allow us to retest in a much more controlled
Brazil could infect a nonhuman primate.
environment,” he said.
To understand the disease the CNPRC
team acquired a Zika sample from a patient
in Brazil, an adult who had contracted the
virus during a blood transfusion. Zika virus
typically spreads from the bite of an infected
mosquito. It also spreads through sexual
contact and through blood transfusions.

“We saw the virus in the blood for the first five days,” he
said.
With the succes of the first phase, the team then began
the second phase – studying the virus in pregnant rhesus
macaques. The team infected four animals at different
times of gestation directly through amniotic fluid.
“We saw that the virus continues to replicate in the fetus,”
Van Rompay said. “We find virus even weeks later in the
amniotic fluid.”
In the pregnant monkeys, the scientists noted that the virus
page 11

So far, early findings have shown that the virus can
replicate in fetal tissue and the placenta. But since the
study is ongoing, Koen says it’s too early to come up with
conclusions.
According to the Centers for Disease Control and
Prevention, there have been over 1,600 Zika virus cases
reported in the United States and the District of Columbia.
The most common way to become infected with Zika is
through the bite of an infected mosquito. People have also
contracted Zika through sexual contact.
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A Multidisciplinary Team of Researchers, Scientists and Veterinarians Take on Zika Virus

I
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Queen’s Freddy Mercury died from bronchial pneumonia
resulting from AIDS and the red ribbon became the
international symbol of AIDS awareness.
Van Rompay fought his battle against HIV within the
laboratories of the CNPRC
with his first project –
studying the effects of AZT,
a powerful antiretroviral
medication that he used to
block the transmission of
HIV in rhesus monkeys. It
was through his subsequent
research that clinical trials
began on Tenofovir, a
drug that is widely-used
throughout the world to
prevent mothers from
transmitting HIV to their
babies.

Zika virus has caused widespread birth defects in babies
throughout Latin America and is the focus of a large-scale
public health effort dedicated to finding a vaccine for
the disease. Unraveling Zika virus would take a team of
interdisciplinary scientists, researchers and veterinarians.
Doctors Van Rompay and Coffey sought out and recruited
Drs. John Morrison, Paul Luciw and Eliza Bliss-Moreau
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to see if anyone used rhesus monkeys and the only efforts
I could find were some papers in the 1950s,” Van Rompay
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Caffeine-fueled web clicks led to phone calls and e-mails
to his colleagues at the Centers for Disease Control and
Prevention and eventually to Dr. Lark Coffey, an expert on
mosquito-borne disease such as Zika virus. The makings
of a team were put into play.

“The initial infection can act as a vaccine,” Van Rompay
said. “This give me hope.”
But the study at the CNPRC is slightly different. As Koen
puts it, the two researchers don’t want to duplicate each
other’s efforts. The focus of the CNPRC’s project is to
find out how the virus is transmitted from mother to child.
Researchers have linked Zika virus to a rare birth defect
called microcephaly, a condition in which a baby is born
with an underdeveloped brain and a smaller than normal
head.
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To understand the disease the CNPRC
team acquired a Zika sample from a patient
in Brazil, an adult who had contracted the
virus during a blood transfusion. Zika virus
typically spreads from the bite of an infected
mosquito. It also spreads through sexual
contact and through blood transfusions.

“We saw the virus in the blood for the first five days,” he
said.
With the succes of the first phase, the team then began
the second phase – studying the virus in pregnant rhesus
macaques. The team infected four animals at different
times of gestation directly through amniotic fluid.
“We saw that the virus continues to replicate in the fetus,”
Van Rompay said. “We find virus even weeks later in the
amniotic fluid.”
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So far, early findings have shown that the virus can
replicate in fetal tissue and the placenta. But since the
study is ongoing, Koen says it’s too early to come up with
conclusions.
According to the Centers for Disease Control and
Prevention, there have been over 1,600 Zika virus cases
reported in the United States and the District of Columbia.
The most common way to become infected with Zika is
through the bite of an infected mosquito. People have also
contracted Zika through sexual contact.

Reproductive Sciences and
Regenerative Medicine

C

Transforming Molecular Imaging

ore and Affiliate Scientists in the Reproductive Sciences
and Regenerative Medicine (RSRM) Unit are building
the world’s first total-body positron emission tomography
(PET) scanner — one that could fundamentally change the way
cancers and other diseases are diagnosed and treated, and with
a reduced radiation dose that is roughly equivalent to the dose
received on a round-trip flight between San Francisco and London.
Drs. Simon Cherry and Ramsey Badawi, along with a national
collaborative team, have been
developing EXPLORER, the
world’s first total-body scanner
for humans that allows all the
tissues and organs to be imaged
simultaneously and at one
time. This highly innovative
research is now supported by
a 5-year, $15.5 million NIH
Transformative R01 led by
the EXPLORER team, which
includes researchers at the
University of Pennsylvania and
Lawrence Berkeley National
Laboratory. The team is building
a prototype for human studies
that will place UC Davis at the
leading edge of translational
molecular imaging research.
PET is the most sensitive method for imaging and assessing
molecular interactions in the human body. Current PET systems
scan a small anatomical area which results in relatively high
injected radioactivity and radiation dose, extended scan times to
obtain the necessary information, and includes a limited fieldof-view which prevents the study of pharmacodynamics of
molecularly targeted imaging agents across the whole body. The
strength of PET is sensitivity, which permits imaging radiotracers
in the sub-nanomolar concentration range. However, for imaging
the entire body, less than 1% of the available signal is captured
because only a small axial segment of the body (typically 15-20
cm) is imaged at any one time. Extending the field-of-view to
cover the entire body is fundamental to realizing the full potential
of this new technology. This results in a 40-fold gain in effective
signal detection to maximize scan sensitivity. Total-body detection
will provide the means to acquire kinetic radiotracer imaging data
in all organs simultaneously, which is not feasible with current
technology. The scanner will also be able to perform total-body
studies at 1/40th the current radiation dose, allowing scans to
be performed at fractions of the annual radiation dose humans
receive from natural background sources. These capabilities will
revolutionize the scope of PET applications to, for example,
longitudinal studies for patients which chronic diseases and wider
applications of PET in special populations such as pediatric and
geriatric patients.
The first demonstrations of use of this new PET technology will
be performed using a small-scale working prototype designed for
total-body imaging in nonhuman primates by RSRM Unit Core
and Affiliate Scientists and in the Multimodal Imaging Core at
the Primate Center. Drs. Cherry, Tarantal, Badawi, and Sutcliffe
will be designing and performing proof-of-concept studies that
will demonstrate the advantages of total-body PET imaging and

develop protocols and methodology for a range of planned human
studies. Applications span a broad range of systemic and multiorgan diseases, and this new technology is envisioned to be a key
enabler for total-body pharmacokinetics of new therapies. These
critical investigational studies will pave the way for total-body
PET imaging in humans across the lifespan and contribute crucial
knowledge through the study of nonhuman primate models of
health and disease.
NHLBI 14th Annual Gene Therapy Symposium for Heart,
Lung, and Blood Diseases
The National Heart, Lung, and Blood Institute (NHLBI) 14th
Annual Gene Therapy Symposium, affiliated with the Center for
Fetal Gene Transfer for Heart, Lung, and Blood Diseases (A.
Tarantal, PI), was held November 18-20, 2015 in Sonoma, CA.
The intent of these annual scientific symposia is to provide a
novel setting for the dissemination and exchange of new ideas and
research findings by bringing together trainees and investigators
at all career stages that do not typically interact at other meetings.
Presentations focus on unpublished works-in-progress, cutting
edge technologies, and key thematic issues. The focus topic was
Genetic Disease Applications.
The Keynote Speaker, Donald B. Kohn, MD (UCLA), presented
“Gene Therapy for Blood Cell Diseases with Autologous
Hematopoietic Stem Cells”, and highlighted the current state of the
field. A session on viral and non-viral vectors included presentations
by Drs. John C.
Burnett (City of
Hope,
“RNABased Approach to
Eliminate Persistent
HIV-1 Infection and
Latency”), Paloma
H.
Giangrande
(University of Iowa,
“ C e l l - Ta r g e t e d
RNA
Therapies
for Cardiovascular
Disease”),
and
Dr. Laura J. Smith
David V. Schaffer
(UC Berkeley, “Directed Evolution of New Viruses for Therapeutic
Gene Delivery”). A “Practical Strategies” session on Clinical Trials
for Pompe
Disease was
presented
by
Barry
J.
Byrne,
MD, PhD
(University
of Florida),
and a miniworkshop
on Cell and
Gene-Based
Dr. Donald B. Kohn
Therapy
was presented by Hans-Peter Kiem, MD (University of
Washington). Other sessions included presentations by Drs.
Manuela Corti (University of Florida), Steven J. Gray (University
of North Carolina at Chapel Hill), James M. Wilson (University
of Pennsylvania), and Bernard Thébaud (Ottawa Hospital
Research Institute) on topics such as gene therapy applications for
Friedreich’s Ataxia, Lysosomal Storage Disorders, and neonatal
lung diseases.
Students and fellows presented their research in a special trainee
session consisting of a brief oral presentation and poster session
each day. Additional information about the symposium can be
found at www.GTS.ucdavis.edu.
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Respiratory Diseases

S

Forging Partnerships in the Name of Research

ince 2011, the CNPRC has been a regularly scheduled
springtime destination for a group of investigators from
Cincinnati Children’s Hospital and Medical Center
(CCHMC). This over five-year collaboration between the two
institutions originated in 2010, when a serendipitous meeting
between Dr. Lisa Miller, Unit Leader for Respiratory Diseases
and immunologist Dr. Claire Chougnet of CCHMC sparked a
series of discussions on development of immunity in the fetus
and ultimately a successful CNPRC pilot program submission
along with Dr. Alice Tarantal, Unit Leader for Reproductive
Sciences and Regenerative Medicine. From the initial pilot
funding mechanism, Dr. Chougnet and her colleagues from
CCHMC have
been awarded
over $3 million
in
funding
from
NIH,
Burroughs
We l l c o m e ,
March
of
Dimes,
and
the
Gates
Foundation
to
continue
their work at
the CNPRC.
S e v e r a l
publications
have resulted
Dr. Alan Jobe
from
these
collaborative projects, including a 2015 study that was
recognized by the Faculty of 1000, an organization of over
5,000 world-wide faculty experts who identify important
articles in biology and medical research publications.
A major of emphasis of research conducted by CCHMC
investigators
is
to
understand the immunemediated mechanisms
of
pre-term
labor,
which is a common
human condition that is
very difficult to study
in traditional rodent
models due to significant
differences in how
the placenta develops.
In order to study
mechanisms of preterm labor in an animal
model that is relevant to
the human condition, the
CCHMC investigators
Dr. Suhas Kallapur
developed several rhesus
monkey
models
of
chorioamnionitis while working at the CNPRC. In addition
to Dr. Chougnet, members of the CCHMC team include
neonatologists Dr. Alan Jobe and Dr. Suhas Kallapur, as well
page 9

as postdoctoral
fellow
Pietro
Presicce. Other
C C H M C
investigators
have made the
yearly trek to
the
CNPRC,
i n c l u d i n g
neonatologist Dr.
Hitesh Deshmuk,
who was awarded
a CNPRC pilot
project for 20152016. The initial
collaboration
between
Drs.
Chougnet
and
Miller has been
Dr. Pietro Presicce
expanded to grant
applications with
other CNPRC scientists, including John Capitanio, Dennis
Hartigan-O’Connor and Koen Van Rompay.
Recently, the CCHMC-CNPRC collaborative team has
reported the identification of a unique fetal T lymphocyte
population that appears to respond to maternal intrauterine
inflammation. Using a rhesus monkey model of infectioninduced choriomanionitis, they found that a population of fetal
immunosuppressive lymphocytes appeared to be converted
into an inflammatory lymphocyte. While the function of this
cell population in the human fetus is not known, the secreted
proteins by the identified lymphocyte suggest that it may
contribute to the choriomanionitis, which may ultimately
promote pre-term
labor. Importantly,
the
CCHMC
team may have
identified a critical
cell marker that
may be applied
as a biomarker
for pre-term birth
s u s c e p t i b i l i t y.
As a follow up
to this published
research,
the
CCHMC team are
now investigating
the
role
of
Dr. Claire Chougnet
common
lower
urinary tract/reproductive tract pathogens such are Ureaplasma
in pre-term birth, with the goal of identifying susceptible
human populations for targeted treatment modalities.
Rueda, C.M., Presicce, P., Miller, L.A., Kallapur, SG.,
Jobe, A.H., Chougnet, C.A. LPS-induced chorioamnionitis
promotes the IL-1-dependent generation of inflammatory
FoxP3+ CD4+ T cells in fetal Rhesus macaque. J. Immunol.
196(9):3706-15, 2016.
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In the Spotlight

CNPRC Affiliate Scientist Takes Aim at Autism

I

Establishing a monkey model for autism spectrum disorder

t’s one of the most complex,
least-understood diseases
known to humankind – a fact
that is not lost on Dr. Karen
Parker, Associate Professor in the
Department of Psychiatry and
Behavioral Sciences at the Stanford
University School of Medicine. But
it doesn’t discourage Parker, in fact
it does the opposite – she’s made
Dr. Karen Parker
autism spectrum disorder (ASD) the
focus of her research project at the California National Primate
Research Center in collaboration with Dr. John Capitanio, Unit
Leader for Brain, Mind and Behavior.
According to the Centers for Disease Control and Prevention,
ASD affects roughly one in 68 children in the United States and
causes a wide range or “spectrum” of symptoms, skills and levels
of disability. While treatments and services can improve a person
with autism’s ability to function socially, no drug exists that
treats the core symptoms of the disease.
Autism studies focusing on the use of laboratory mice have not
been as successfully transitioned into human beings as research-

Grants Awarded
October 2015 – September 2016

Karen Bales, PhD, and Carol Barnes, PhD, of the University of Arizona, received a grant from
the National Institutes of Health entitled “Neurobehavioral relations in senescent hippocampus.”
Eliza Bliss-Moreau, PhD, and Mark Baxter, PhD, of the ICAHN School of Medicine at Mt. Sinai,
received a grant from the National Institutes of Health entitled “Estrogen and the aging brain Project 4 and Animal Core, Bridge funding.”
John Capitanio, PhD, and Karen Parker, PhD, of Stanford University, received a grant from
the National Institutes of Health entitled “A monkey model of naturally occurring social
impairments.”
Simon Cherry, PhD, and Ramsey Badawi, PhD, received a grant from the National Institutes
of Health entitled “EXPLORER: Changing the Molecular Imaging Paradigm with Total Body
PET.”
Simon Cherry, PhD, received a grant from the National Institutes of Health entitled “Research
at the Interface of Optical and Ionizing Radiation for Innovative Cancer Imaging and Therapy.”
Tim Carroll, PhD, received a grant from OSEL Inc., entitled “Development of a rapid diagnostic
test to monitor a microbiome-targeted therapeutic MucoCept-CVN.”
Satya Dandekar, PhD, received a grant from the National Institutes of Health entitled “Early HIV
effects on gut immunity and inflammation for seeding viral reservoirs.”
Laura Garzel, MS, DVM, DACLAM, and Mark Slifka, PhD, of the Oregon National Primate
Research Center, received a grant entitled “Development of a NHP model of environmental
enteric disease.”
Dennis Hartigan-O’Connor, PhD, received a grant from the National Institutes of Health entitled
“Short and Long-term Effects on Infant Microbiota on RhCMV SIV Vaccine Efficacy.”
Dennis Hartigan-O’Connor, PhD, received a grant from IDEA Award California HIV/AIDS
Research Program entitled “CMV Immune Modulation Amplifies RhCMV/SIV Vaccine
Efficacy.”
Paul Luciw, PhD, and Simon Cherry, PhD, received a pilot grant award from the Center for
Molecular and Genomic imaging at UC Davis entitled “PET-Explorer Imaging for HIV Therapy.”
Peter Havel, PhD, DVM, received a grant from the Bristol Meyers Squibb entitled “Evaluation of
a BMS antibody in the fructose-fed rhesus monkey model of dyslipidemia.”
Brenda McCowan, PhD, received a grant from the National Institutes of Health entitled
“Behavioral management of deleterious aggression in rhesus macaques.”
Lisa Miller, PhD, and Suhas Kallapur, MD, of Cincinnati Children’s Hospital, received a grant
from Cincinnati Children’s Hospital entitled “Neutrophils and mechanisms of preterm labor.”
Lisa Miller, PhD, and Alan Jobe, MD, PhD, of Cincinnati Children’s Hospital, received a grant
from the Gates Foundation entitled “Antenatal steroid treatment strategies for low resource
countries.”
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ers had hoped, because mice simply lack the complex social
abilities required to model this disease effectively, Parker said.
“We saw an opportunity to create a nonhuman primate model,
particularly because impairments in autism are related to complex social functioning, and complex social abilities are present
in both human and non-human primate species,” she said.
Like humans, monkeys are social animals and Parker believes
that they are more closely able to naturally exhibit some of the
core social impairments that are seen in autism patients. One
of the first goals of her research project was to identify socially
impaired animals and then to determine if the abnormal biology
that she and her colleagues have observed in patients is also abnormal in socially impaired monkeys. They found this to be the
case, and these results are now being prepared for publication.
Phase two of Parker’s research project has been focused on
development of a social behavior test battery to determine the
type and severity of social impairments in these animals. She
designed this battery after extensive discussions with leading autism clinicians across the country on the specific social features
observed in their patients that would be desirable to investigate
Continued on Page 20
in an animal model.
Lisa Miller, PhD, and Claire Chougnet, PhD, of Cincinnati Children’s Hospital, received a grant
from Cincinnati Children’s Hospital entitled “Innovative models for preterm labor - Perinatal
infection and inflammation collaborative.”
Lisa Miller, PhD, received a grant from the California State Air Resources Board entitled “Are
adverse health effects from air pollution exposure passed from mother to child?”
John Morrison, PhD, received a grant from the National Institutes of Health entitled “Glutamate
receptors in aging cortical circuits.”
John Morrison, PhD, and Mark Baxter, PhD., of ICAHN School of Medicine at Mt. Sinai,
received a grant from the National Institutes of Health entitled “Estrogen and the aging brain Project 3 Bridge Funding.”
Jeffrey Roberts, DVM, received a grant from the National Institutes of Health entitled “Production
of pedigreed SPF rhesus macaques.”
Jeffrey Roberts, DVM, received a grant from Veterans Affairs entitled “VA Gordon Mansfield
Spinal Cord Injury Consortium NHP Contract.”
Jeffrey Roberts, DVM, received a grant from Baylor College of Medicine entitled “Research
Agreement on Macaque Cardiomyopathy Genomics.”
Gregory Salyards, DVM, MPH, DACLAM, received a grant from the Animal Welfare Institute
entitled “Pharmacokinetics of a long-acting transdermal fentalyl solution in rhesus macaques.”
Graduate student Lynea Witczak received a grant from the American Society of Primatologists
Research Grant entitled “The effects of adverse early life conditions and acute manipulations
of intranasal arginine-vasopressin on aggression and pair bonding in coppery titi monkeys
(Callicebus cupreus).”
Alice Tarantal, PhD, received a grant from the National Institutes of Health entitled “Leveraging
established fetal primate models to expedite ZIKV investigations.”
Alice Tarantal, PhD, received a grant from the National Institutes of Health entitled “iPSCderived alveolar epithelial cells for intrapulmonary therapies.”
Alice Tarantal, PhD, and Barry Byrne, MD, PhD, of the University of Florida, received an NIH
grant entitled “Phase II Study of AAv9-GAA Transfer in Pompe Disease.”
Alice Tarantal, PhD, Barry Byrne, MD, PhD, and Manuela Corti, PhD, of the University of
Florida received a grant from the University of Florida entitled “AAV-mediated Gene Correction
in Friedreich’s Ataxia.”
Koen Van Rompay, DVM, PhD, and Alyssa Boler, PhD, MBA, of RxBio, received a grant from
the National Institutes of Health entitled “GI-ARS NHP Model assessment with RX100.”
Catherine VandeVoort, PhD, and Cheryl Walker, MD, received a grant from the National Institutes
of Health entitled “Maternal obesity and weight change in rhesus monkey neurobehavioral
development.”
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Connections Matter: Social Relationships and
Lifespan Health in a Monkey Model

A

“be healthy.”

pplying a new approach to rhesus macaque groups to
realistically model individual, family, and group health
across the lifespan in human populations.

Decades of research have documented the effect of social context
on physical and mental health in humans and nonhuman primates.
In humans, characteristics of the social environment such as socioeconomic status influence diverse health outcomes ranging from
cardiovascular disease to mood disorders such as depression. Also
in humans, it is well known that deleterious social relationships,
such as those that occur in the context of abuse, have similar negative outcomes on physical health and mental health.

Humans live in societies full of rich and complex relationships that
influence our physical and mental health and well-being. In both
human and nonhuman primates, social life, and its interaction with
factors such as personality, influence our health in complex ways.
In order to treat and prevent illness and improve human health, we
need a detailed understanding of the interplay between biological
systems and social contexts that contribute to disease processes.
Dr. Brenda McCowan, Core Scientist with CNPRC Brain, Mind,
and Behavior Unit and Professor with the Department of Population
Health and Reproduction, School of Veterinary Medicine (PHR),
heads up a research program to uncover these complex relationships. Dr. McCowan, in collaboration with co-investigators at the
CNPRC, School of Veterinary Medicine, and College of Letters
and Sciences, is conducting a series of social network studies to
understand the mechanisms by which social systems influence
physical and mental health in rhesus macaques (Macaca mulatta), a
nonhuman primate species that shares a close evolutionary history
and behavioral biology with humans. They outline, in a new invited
perspective paper published in Frontiers: Psychology entitled
“Connections matter: social networks and lifespan health in primate
translational models”, the novel computational approach they are
using to treat and understand health and well-being as a “complex
system”.
Investigating the interplay among biological systems (for example
the immune and neuroendocrine systems) and social systems across
the lifespan, the research team is demonstrating that nonhuman
primate systems are of sufficiently similar complexity to humans
to serve as a model for the development and refinement of both
analytical and theoretical frameworks linking social life to health.
A new approach
Maintaining optimal health is influenced by a wide range of factors, some specific to the individual (for example personality,
genetic predispositions, or ancestry) and some specific to the social
environment (for example kinship, group composition, and social
stressors such as one’s social role or overall group stability).

Mirroring the effect in humans, research from the CNPRC and
others are demonstrating that a nonhuman primate’s absolute
social rank (akin to human class), the certainty of that social rank
(akin to predictably/unpredictably in relationships), and the individual’s level of sociality are key factors influencing individuallevel health outcomes. Recent advances in this knowledge, such as
the impact of relationship predictability, have come from advanced
analytical approaches such as the computational network methods
developed by the McCowan Lab.
In contrast to these negative effects is the growing evidence that
both humans and nonhuman primates that have many social connections, which include those that are direct such as “friends”
but also indirect such as “friends of friends”, are buffered against
stressful experiences, experience less loneliness, recover more
fully from acute episodes of depression, experience less disease,
and live longer.
Social life in human and nonhuman primates is multi-layered
and always changing—individual relationships differ in number,
quality and type that are embedded within multiple broader social
contexts of family, social class, and community. Also, individuals
can belong to multiple groups simultaneously which may exert
differential influence on the individual at different times or in
different contexts. Factors like these shape an individual’s “social
role” as well as “social experience”, which is known to relate to
both physical and mental health.
Yet while known, these social factors are incredibly challenging to
model in humans. The investigators present a solution to these issues by using a nonhuman primate model of human social-life and
health in concert with sophisticated novel computational network
approaches.
Future biomedical research can address this issue directly by using
socially and environmentally relevant subjects whenever possible.
Indeed, with newer, more advanced and less invasive methods
for collecting and analyzing biological samples in the field,
wild populations of nonhuman primates may provide additional
translational opportunities. Field-based biomedical research on
genetically, socially, and behaviorally well-characterized nonhuman primate populations could transform our understanding of
threshold, collective, and emergent effects of the social environment on health outcomes.

The research team represents a cross-disciplinary collaborative
effort between the School of Veterinary Medicine (i.e. Professor
Brenda McCowan; Assistant Project Scientists Brianne Beisner,
PhD, and Darcy Hannibal, PhD), the College of Letters and Sciences’ Department of Psychology (Eliza Bliss Moreau, PhD), the
CNPRC (Postdoctoral researchers Jessica Vandeleest, PhD, and
Jian Jin, PhD), and the Department of Statistics (Professor Hsieh
Fushing, PhD).
The team is applying this new social systems science approach
to rhesus macaque groups at the CNPRC to realistically model
individual, family, and group health across the lifespan in human
populations.

This work was supported by the National Institutes of Health
(R01-HD068335; R24-OD024936; and CNPRC base grant NIH
P51OD01107-53) and the Division of Behavioral and Social Research at the National Institute on Aging (contract No. 3438581).

The McCowan Lab’s computational systems science approaches
overcome prior limitations in experimental design and data analysis. Scientists had to date been unable to effectively model the
extraordinarily complex dynamic nature of the social environment
in concert with a full picture of what it means for an individual to

McCowan B, Beisner B, Bliss-Moreau E, Vandeleest J, Jin J,
Hannibal D, Hsieh F. Connections Matter: Social Networks and
Lifespan Health in Primate Translational Models. Frontiers in
Psychology 2016 Apr 22;7:433. PMC4841009
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[Epub ahead of print] PMID: 26941383
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Gupta BK, Tyagi PC, Chauhan NP, Bonal BS, Sinha PR, McCowan B. Prevalence of
enteric bacterial parasites with respect to anthropogenic factors among commensal
rhesus macaques in Dehradun, India. Primates. 2016 Apr 7. [Epub ahead of print] PMID:
27056264
Beisner BA, Hannibal DL, Finn KR, Fushing H, McCowan B. Social power, conflict
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Anthropol. 2016 May;160(1):102-12. PMID: 26801956
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Aug;78(8):838-50. doi: 10.1002/ajp.22544. Epub 2016 Mar 30. PMID: 27029025 DOI:
10.1002/ajp.22544
[PubMed - in process]
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Maternal CD4+ T cells protect against severe congenital cytomegalovirus disease in a
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Acad Sci U S A. 2015 Nov 3;112(44):13645-50. PMCID: PMC4640765
Blackburn MJ, Zhong-Min M, Caccuri F, McKinnon K, Schifanella L, Guan Y,
Gorini G, Venzon D, Fenizia C, Binello N, Gordon SN, Miller CJ, Franchini G,
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immunodeficiency virus glycoprotein 120. J Immunol. 2015 Oct 1;195(7):3227-36.
PMCID: PMC4575875
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Brown TA, Holian A, Pinkerton KE, Lee JW, Cho YH. Early life exposure to environmental
tobacco smoke alters immune response to asbestos via a shift in inflammatory phenotype
resulting in increased disease development. Inhal Toxicol. 2016 Jul;28(8):349-56. PMID:
27138493
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2016 02; 78(3): 326-39. PMID: 26235811 [PubMed – in process]
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4;68:18.18.1-18.18.18. PMID: 27145110 [PubMed – in process]
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PMC4679065
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Preclinical to clinical planning. Hum Gene Ther Clin Dev 26:185-193, 2015.
PMCID: PMC4606909

Deere JD, Chang WL, Castillo LD, Schmidt KA, Kieu HT, Renzette N, Kowalik T,
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283-7. PMID: 26317875 [PubMed – in process]
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2016 Feb;63(1):8-16. PMID: 27182077
Dugger DT, Gerriets JE, Miller LA. Attenuated airway epithelial cell interleukin22r1 expression in the infant nonhuman primate lung. Am J Respir Cell Mol Biol.
2015 Dec;53(6):761-8. PMC Journal-in-Progress
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macaques (Macaca mulatta). J Am Assoc Lab Anim Sci. 2016;55(3):277-90. PMID:
27177560
Feczko EJ, Bliss-Moreau E, Walum H, Preutt JR, and Parr L. The macaque social
responsiveness scale (mSRS): A rapid screening tool for assessing variability in social
responsiveness of rhesus monkeys (Macaca mulatta). PLoS One, 2016 11(1): e0145956.
PMCID: PMC4701177
Fisher-Phelps ML, Mendoza SP, Serna S, Griffin LL, Schaefer TJ, Jarcho MR, Ragen
BJ, Goetze LR, Bales KL. Laboratory simulations of mate-guarding as a component of
the pair-bond in male titi monkeys, Callicebus cupreus. Am. J. Primatol. 2016 04; 78(5):
573-82. PMID: 26375708 [PubMed – in process]
Freeman SM, Smith AL, Goodman MM, Bales KL. Selective localization of oxytocin
receptors and vasopressin 1a receptors in the human brainstem. Soc Neurosci. 2016 Mar
10:1-11. [Epub ahead of print] PMID: 26911439
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Golub MS, Hogrefe CE. Sleep disturbance as detected by actigraphy in pre-pubertal
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Mar 5;55:1-7. doi: 10.1016/j.ntt.2016.02.006. [Epub ahead of print]. PMID: 26956991
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Parenting Behavior”; Tiffany Parks, “Effects of Intranasal Oxytocin in Infant Prairie Voles on Receptor Density in
Regions Involved in Social Behavior”; Michelle Chen, Laura
Tran and You You Tan,“Prenatal Stress in Prairie Voles
Alters Brain Plasticity and Socio-Emotional Receptors”; Jessica Balland and Janeet Dhauna ,“Investigation of the Effects
of Intranasal Vasopressin Administration on Behavior in the
Prairie Vole”; Kenny Nguyen, “The Effects of Vasopressin on
Locomotor Activity and Anxiety-Related Behaviors in Prairie
Voles” and Neeharika Jaladanki, “The Effects of Intranasal
Oxytocin Administration on Anxiety and Locomotor Activity
Across Development in Prairie Voles.”
Assistant Project Scientist Adele Seelke presented three posters including “Early experience is associated with individual
difference in brain organization and thalamic connectivity in
prairie voles (Microtus ochrogaster),” at the Society of Neuroscience meeting held in Chicago, Ill., October 2015; “Borders
of primary sensory areas reflect natural variation in parenting received, and exogenous exposure to oxytocin, in prairie
voles,” during the Winter Annual Behavior Conference held
in Winter Park, Colo., January 2016 and “Oxytocin receptor
distribution in the prairie vole (Microtus ochrogaster) neocortex,” at the Society for Neuroscience meeting in San Diego,
Calif., November 2016.
During the Society for Behavioral Neuroendocrinology meeting held in Montreal, Quebec, Canada, August 2016, graduate
student Lynea Witczak presented a poster entitled “Effects of
Early Life Experience on Aggression, Pair-Mate Interactions,
and Arginine-Vasopressin in Callicebus cupreus,” and graduate
student Forrest Rogers presented a poster entitled “Father or
Sister: Paternal Absence and Alloparental Substitution in the
Prairie Vole.”
Postdoctoral Researcher Sara Freeman presented a poster
entitled “Selective localization of oxytocin receptors and vasopressin 1a receptors in human brain tissue,” during the World
Congress on Neurohypophyseal Hormones conference held in
Queenstown, New Zealand, August 2015.
Representing the Respiratory Diseases Unit: Unit Leader
Lisa Miller, Postdoctoral fellow Myra dela Pena-Ponce,
graduate student Daniel Dugger and Dr. Chris Royer attended the American Thoracic Society International Conference, held in San Francisco, Calif., in May 2016.
Dr. Royer presented a poster entitled “Indices of Pulmonary Function in a Nonhuman Primate Model of Nonatopic
Asthma: Contribution of Lung Growth to Airway Hyperresponsiveness,” Dr. Dela Pena-Ponce presented a poster
entitled “Helicobacter Pylori Elicits a Heightened Innate
Immune Response in Pediatric Airway Epithelium: Evidence
of NOD1 Developmental Regulation,” and Dugger presented
a poster entitles “Developmental Regulation of IL-22R1 in
Infant Airway Epithelium is Dependent Upon Interferon-λ and
Enhanced By TLR3 Signaling.”
In addition, Affiliate Scientist and 2015 CNPRC Pilot
Project recipient Amir Zeki presented a poster at the American Thoracic Society meeting entitled “Metabolomic and
Lipidomic Analyses Reveal that Inhalation of Statins Affects
Pulmonary and Systemic Metabolism in the Rhesus Macaque
NonHuman Primate Model.”
Affiliate Scientist Angela Haczku presented a poster at the
American Thoracic Society meeting entitled “Characterization
of airway immune and physiological changes in response to
inhalational exposure in non-human primates.”

Core Scientist Kent Pinkerton gave invited talks including
“Environmental and Biological Impact of Nanomaterials and
Manufacturing,” at the AAAAI Annual Meeting in Los Angeles, Calif., March 2016; “Animal to Human Extrapolation:
Species Differences in Respiratory Anatomy,” at the Institute
for In Vitro Science (IIVS) Workshop , Bethesda, Md., April
2016; and “Climate Change and Worker Health,” at the COEH
Continuing Education Program, Oakland, Calif., July 27, 2016.
Dr. Pinkerton was an invited speaker and held a pair of symposiums entitled “Health Effects of Indoor/Outdoor Air Pollution in Childhood,” and “Climate Change and Respiratory
Infections,” the latter of which he served as a co-chair at the
American Thoracic Society International Conference in San
Francisco, Calif.
He was a co-author and co-presenter of several posters at the
ATS meeting along with graduate students Jaspreet Dhillon,
“Age-Related Modulation of Pulmonary and Systemic Innate Immunity Against Influenza A/PR/8/34 by Environmental
Tobacco Smoke in Mice”; Yoomin Ahn, “Mouse Model of
Adult-Onset Allergic Asthma”; Xiaolin Sun, “Comparison of
the Biological Effects of Wintertime California and China PM
in Healthy Young Mice”; Ozlem Kar Kurt, “Macrophage and
airway epithelial cell enhanced M1 expression in response
to silver nanoparticle exposure”; Tamara Kadir, “Silver
nanomaterials: A comparative study of pulmonary response”;
and Minoru Takeuchi, “Immunological Mechanism of Lung
Inflammation by Lipopolysaccharide (LPS)”;
Graduate student Alexa Pham presented a poster entitled
“Strain differences in lung inflammation and injury following progressive exposure to tobacco smoke in rats,” at the
American Association of Immunology meeting held in Seattle,
Wash., May 2016.
Graduate students Dominque Young and Xiaolin Sun presented a poster entitled “Investigating links between chemical
composition of atmospheric particulates and adverse health
effects,” at the Berkeley Atmospheric Symposium held in
Berkeley, Calif., Feb 2016
Graduate students Arpad Kasai and Rona Silva presented a
poster entitled “Single Cell Mechanics Provides an Effective
Means to Probe Interactions between Cells and Engineered
Silver Nanomaterials,” at the International Nanotoxicology
Conference (INC) held in Boston, Mass., June 2016.
During INC, graduate student Ariel Parker presented a poster
entitled “Effects of particle surface charge on inhaled aerosolized mesoporous silica nanoparticles.”
Representing the Infectious Diseases Unit: During the 12th
International Workshop on Pathogenesis and Host Response
in Helicobacter Infection held in Helsingor, Denmark, June 30July 2, 2016, Core Scientist Jay Solnick gave an invited talk,
“Why Does H. pylori Have a Pathogenicity Island: The Bacterial Perspective,” and postdoctoral researcher Emma Skoog
gave an invited talk, “Functional plasticity in the Helicobacter
pylori Type IV secretion system is mediated by alterations in
integrin binding.”
Dr. Skoog also presented a poster entitled, “Functional plasticity in the Helicobacter pylori Type IV secretion system is mediated by alterations in integrin binding,” during the Gordon
Conference on Microbial Toxins and Pathogenicity held in
Waterville Valley, N.H., July 2016.
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Conferences and Symposia
Sharing CNPRC research highlights

Representing the Reproductive Sciences and Regenerative
Medicine (RSRM) Unit: Core Scientist Simon Cherry was the
keynote speaker and gave two talks including “Cerenkov Luminescence Imaging,” and “Total-Body Positron Emission Tomography,”
at the Engineering and Physical Sciences in Medicine Conference
held in Wellington, New Zealand, Nov. 8-12, 2015. Dr. Cherry also
gave a seminar entitled “Biomedical Imaging of Radionuclides,”
at the University of Otago, New Zealand, Nov. 13, 2015; a keynote presentation entitled, “EXPLORER: Changing the Molecular
Imaging Paradigm with Total-Body PET/CT,” at the SPIE Medical
Imaging Conference in San Diego, Calif., Feb. 11-16, 2016; and a
talk entitled “Total Body Metabolic Imaging,” during the American
Association of Physicists in Medicine (AAPM) Annual Conference, Joint AAPM/WMIS Session, held in Washington D.C., Aug.
4, 2016.
Core Scientist Dennis Hartigan- O’Connor gave a presentation
entitled “Immunology and Vaccines,” at the 33rd Annual Symposium on Nonhuman Primate Models for AIDS, Monterey, Calif.,
Oct. 15, 2015. Graduate student Nicole Narayan presented “Gut
microbiota drives tonic toll-like receptor signaling in the intestine,
which is associated with SIV antibody responses,” at the 33rd Annual Symposium in NHP Models for AIDS, Monterey, Calif.
Core Scientist Bill Lasley attended the Endocrine Society Annual Meeting held in Boston, Mass., April 1-4, 2016, and gave a
presentation entitled, “The utility of AMH in predicting the last
menstrual period.” He also presented several posters including
“The case for singletons in the Study of Women’s Health Across the
Nation”; “Menstrual cycle hormones in women approaching menopause in the Daily Hormone Study (DHS) of the Study of Women’s
Health Across the Nation (SWAN)”; “Changes in cycle length and
ovulation as women approach menopause in the Study of Women’s
Health Across the Nation (SWAN) Daily Hormone Study (DHS),”
and “Changes in menstrual cycle urine and serum hormones related to BMI in women approaching the menopause: The Study of
Women’s Health Across the Nation (SWAN) Daily Hormone Study
(DHS).”
RSRM Unit Leader Alice Tarantal hosted the NHLBI 14th
Annual Gene Therapy Symposium for Heart, Lung, and Blood Diseases, Nov. 18-20, 2015, in Sonoma, Calif. The focus topic for the
symposium was “Genetic Disease Applications.” (See page 12)
Dr. Tarantal attended the NHLBI Gene Therapy Resource Program
Steering Committee Meeting, Oct. 20, 2015, held in Washington,
D.C.; and the American Society of Cell and Gene Therapy (ASCGT) 19th Annual Meeting held in Washington D.C., May 4-7, 2016,
with two presentations including, “Evaluation of Re-Administration
of a Recombinant Adeno-Associated Vector Expressing Acid-AlphaGlucosidase (rAAV9-DES-hGAA) in Pompe Disease: Preclinical to
Clinical Planning,” and “Dosing and Re-Administration of Intravenous Lentiviral Vector for Liver-Directed Gene Transfer in Young
Rhesus Monkeys and ADA-Deficient Mice.”
In addition, Dr. Tarantal attended the International Society for Stem
Cell Research (ISSCR) meeting held in San Francisco, Calif., June
22-25, 2016, and gave a presentation entitled, “Tissue Engineered
Replacement for Tracheal Regeneration and Repair: IND-Enabling
Studies.” She was also an invited participant in the International
Atomic Energy Agency (IAEA) consultants meeting on Radiolabeling of Stem Cells held in Vienna, Austria, Aug. 11, 2016.
Undergraduate student Ruthe Ali presented a poster entitled “Gene
Transfer for the Treatment of Giant Axonal Neuropathy: PrelimiCNPRC Newsline • Volume 16.1 • October 2016

nary Studies,” at the Undergraduate Research Conference, April 9,
Davis, Calif. Graduate student Vanessa Aguilar presented a poster
entitled “Optimizing Differentiation of Alveolar Epithelial Type II
Cells from Human Induced Pluripotent Stem Cells,” at the California Institute for Regenerative Medicine (CIRM) Bridges Trainees
Annual Meeting, July 18-19, 2016, San Francisco, Calif.
Representing the Brain Mind and Behavior (BMB) Unit: Presenting posters this summer were former graduate student Katie
Chun, PhD., UCLA, “Social regulation of lymph node transcriptome dynamics in rhesus monkeys,” at the 23rd annual meeting of
Psychoneuroimmunology Research Society, Brighton, England,
June, 2016; and Affiliate Scientist Mari Golub, “Fluoxetine (Prozac®) effects in a rhesus monkey model of childhood therapeutic
exposure,” at the 49th Annual Gatlinburg Conference, San Diego,
Calif., March 2016.
CNPRC’s BMB Unit was well represented at the joint meeting of
the American Society of Primatologists and the International Primatological Society, held in Chicago, IL, Aug 21-27, 2016.
CNPRC Affiliate Scientist Erin Kinnally contributed a paper entitled “Paternal line transgenerational effects of early experiences
in rhesus macaques.” Project Scientist Tamara Weinstein gave
an invited presentation in symposium entitled, “Juvenile rhesus
monkey friendships: individual differences and neuroendocrine
consequences.”
BMB Unit Leader John Capitanio gave an invited presentation
in symposium entitled “Developing informed primate models of
human aging.” Additionally, Capitanio gave an invited presentation
in symposium entitled “Studying social behavior and misbehavior:
New methods for naturalistic observation,” during 17th annual
meeting of the Society for Personality and Social Psychology, San
Diego, Calif., Jan 2016, and an invited presentation entitled “Sex
differences in sensitivity to context in rhesus monkey infants: Are
there implications for models of psychological disorders?” at the
Behavior and Neurogenetics of Nonhuman Primates meeting, Cold
Spring Harbor, N.Y., Nov 2015.
Core Scientist Eliza Bliss-Moreau, former Junior Research
Specialist Hailey Caparella-Veal and graduate student researcher
Kelly Finn attended the annual meeting of the Society for Affective Science in Chicago, Ill., in March, 2016. They presented two
posters entitled “Vocal acoustics and the cross cultural perception
of emotion,” and “Affiliative use of the bared teeth display in rhesus
macaques,” the latter winning the Best Trainee Poster Award.
Dr. Bliss-Moreau also gave an invited talk “Rethinking Animal
Emotion” at “Ettore Majorana” Erice Centre Workshop on Animal
and Human Emotions in Sicily, Italy, and was selected as a participant in Chinese-American Kavli Frontiers of Science Symposium
Participant which will occur in Oct 2016.
BMB Unit undergraduates presented several posters during the 27th
Annual Undergraduate Research Scholarship and Creative Activities Conference held in April 2016 at UC Davis.
The undergraduates included Shrishti Bhatterai, “The Effect of
Postmortem Interval on Oxytocin Receptor Density in the Brain”;
Kevin Su, “The Effects of Prenatal Stress on the Development
of Anxiety and Depressive Behaviors in Prairie Voles (Microtus
ochrogaster)”; Maya Rhine, “The Role of Oxytocin in a Rodent
Model of Diet-Induced Obesity”; Shreya Jaiswal, “Effect of Age
on Female Titi Monkey (Callicebus cupreus) Reproductive and
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Gong K, Cherry SR, Qi J. On the assessment of spatial resolution of PET systems with
iterative image reconstruction. Phys Med Biol. 2016 Mar 7;61(5):N193-202. PMID:
26864088
Hannibal DL, Bliss-Moreau E, Vandeleest J, McCowan B, Capitanio J. Laboratory
rhesus macaque social housing and social changes: Implications for research. Am J
Primatol. 2016 Feb 5. Review. PMID: 26848542
Hara, Y, Yuk F, Puri R, Janssen WGM, Rapp PR, Morrison JH (2016) Estrogen restores
multisynaptic boutons in the dorsolateral prefrontal cortex while promoting working
memory in aged rhesus monkeys. J Neurosci 36(3): 901-10. PMCID: PMC4719022
Hennessy MB, Chun K, Capitanio JP. Depressive-like behavior, its sensitization, social
buffering, and altered cytokine responses in rhesus macaques moved from outdoor
social groups to indoor housing. Soc Neurosci. 2016 PMID: 26801639
Herring MJ, Avdalovic MV, Lasley B, Putney LF, and Hyde DM. Elderly female
rhesus macaques preserve lung alveoli with estrogen/progesterone therapy. Anat Rec
(Hoboken) 299:973-978, 2016. PMID: 27084043 DOI: 10.1002/ar.23350
Herrington JA, Del Rosso LA, Capitanio JP. Biobehavioral consequences of prenatal
exposure to a matrilineal overthrow and relocation in captive infant rhesus (Macaca
mulatta) monkeys. Am J Primatol. 2016 May 4. PMID: 27150125
Hsia CC, Hyde DM, Weibel ER. Lung Structure and the Intrinsic Challenges of Gas
Exchange. Compr Physiol. 2016 Mar 15;6(2):827-95. doi: 10.1002/cphy.c150028.
PMID: 27065169
Keestra-Gounder AM, Byndloss MX, Seyffert N, Young BM, Chávez-Arroyo A,
Tsai AY, Cevallos SA, Winter MG, Pham OH, Tiffany CR, de Jong MF, Kerrinnes
T, Ravindran R, Luciw PA, McSorley SJ, Bäumler AJ, Tsolis RM. NOD1 and NOD2
signalling links ER stress with inflammation. Nature. 2016 Apr 21;532(7599):394-7.
PMID: 27007849
Kershenbaum A, Blumstein DT, Roch MA, Akçay Ç, Backus G, Bee MA, Bohn K, Cao
Y, Carter G, Cäsar C, Coen M, DeRuiter SL, Doyle L, Edelman S, Ferrer-i-Cancho R,
Freeberg TM, Garland EC, Gustison M, Harley HE, Huetz C, Hughes M, Hyland Bruno
J, Ilany A, Jin DZ, Johnson M, Ju C, Karnowski J, Lohr B, Manser MB, McCowan
B, Mercado E 3rd, Narins PM, Piel A, Rice M, Salmi R, Sasahara K, Sayigh L, Shiu
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Awards

Awards Fund the Next Generation of Scientists and Their Research

Monica Jimenez, a junior specialist in Dr. Lisa Miller’s lab
and recipient of a CNPRC P51
diversity supplement award,
left California in August 2015
to enter a DVM/PhD program
at the University of Pennsylvania. Monica was awarded a
full eight-year scholarship with
stipend support by U Penn. We
Dr. Miller (r) poses with Myra dela Pena-Ponce
are very proud of her and wish
Myra dela Pena-Ponce was the
her great success in the program.
recipient of an $1,000 American
Dr. Miller’s postdoctoral fellow

Sara Freeman Bestowed Excellence Award

Sara poses with Dean Li Zhang (left) at the May 25th awards ceremony.

And the Award Goes to ...

Thoracic Society Scholarship for
Postdoctoral Fellows. She received the scholarship at a luncheon held in San Francisco during the annual American Thoracic
Society Meeting on May 15, 2016.
Daniel Dugger, a PhD student in
Dr. Miller’s lab, was the recipient
of the School of Veterinary Medicine Robert Emrie Smith Fellowship for 2016-2017. The award is
based on scholastic achievement.

Sara Freeman, PhD, has been
named the award winner
of the UCD Division of
Social Sciences 2016 Dean’s
Postdoctoral
Fellowship
for Excellence. She was
recognized for exceptional
achievement in research and
scholarship. Sara recently
developed a protocol using
selective oxytocin receptor
ligands to locate and map
oxytocin receptors in rhesus
monkey brains. Dr. Freeman
was also the recipient of
a Travel Award from the
Postdoctoral
Scholars
Association of Davis, August
2015.

Dr. Nicholas Lerche MPVM Scholarship Fundraiser

A basket
raffle and
soup and
chili lunch
helped
CNPRC,
CCM and
other affiliate staff
raise $772
for the Dr.
Nicholas
Lerche
MPVM
Scholarship
Fund.

Adele M.H. Seelke, PhD, received a Professional
Development Award from UC Davis in Spring
2016.
Graduate Student Forrest D. Rogers received a
Summer Research Fellowship from the UC Davis
Department of Psychology in the Summer of
2016.
Ruthe Ali, Biology Undergraduate Scholars Program (BUSP) and fellowship recipient, was also
the recipient of the College of Biological Sciences
2016 Outstanding Performance Citation Award.
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Translational Highlights

Immune Responses to Loneliness Similar in Monkeys and People

oneliness is more than just a socio-emotional
condition; it can be a significant cause of poor
health, and is of special concern in the elderly.

Also known as perceived social isolation, loneliness
reflects a discrepancy between desired and actual
social relationships, and has been known to be a major
risk factor for chronic illness and mortality in humans
for more than a quarter century. Loneliness is not
a uniquely human phenomenon, however; in most
socially living species, there is
likely to be a subset of individuals that are dissatisfied
with the quantity and quality
of their social relationships. A
study published in 2014 demonstrated this phenomenon in
rhesus macaques.
Although the risk factors have
been well understood, the molecular mechanisms by which
loneliness can affect health
have not been well defined.

A new report, involving both
humans and rhesus monkeys as subjects, significantly
expands our understanding of these health-related
mechanisms by focusing on gene expression in leukocytes — cells of the immune system that are involved
in protecting the body against bacteria and viruses.
The study team included researchers from UCLA,
the California National Primate Research Center
(CNPRC) at UC Davis, and the University of Chicago.

Lead authors Steven Cole, PhD, UCLA School of
Medicine, John Capitanio, PhD, Core Scientist in the
Brain, Mind, and Behavior Unit at the CNPRC, UC
Davis, and John Cacioppo, PhD, University of Chicago published their important findings today in the high
impact journal Proceedings of the National Academy
of Sciences (“Myeloid differentiation architecture of
leukocyte transcriptome dynamics in perceived social
isolation”, Cole et al, PNAS Nov 23, 2015).
The human study examined gene expression in leukocytes collected annually in a study that lasted more
than five years. In humans, loneliness at one time
point was associated at a later time point with increased expression of genes that lead to inflammation,
a decreased expression of genes related to protection
from viruses, and an increased percentage in blood of
monocytes, a specific type of leukocyte that is involved in many immune responses, including inflammation. Loneliness was also associated with increased
concentrations of norepinephrine, a marker of the
sympathetic nervous system, which is responsible for
the flight or fight response. Together these results suggested that the effect of loneliness on health may be
mediated by the impact loneliness has on the sympathetic nervous system, which in turn affects monocyte
numbers and leukocyte gene expression.
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At the CNPRC, the monkey study was performed to
see if similar changes were evident, to provide more
detail about these mechanisms, and to understand
how loneliness can affect disease. The parallels were
striking – lonely monkeys showed a similar pattern
of gene expression for increased inflammation and
reduced anti-viral responses, higher levels of norepinephrine, and elevated monocyte numbers.

Rhesus monkeys are a highly
social nonhuman primate species,
and the animals in this study lived
outdoors in large, half-acre field
corrals, in a rich social environment consisting of 80–150 animals. Animals were identified as
lonely, when just like in humans,
there was a discrepancy in the
desired and actual social relationships.

A second sample of monkeys that
had been infected with the simian
immunodeficiency virus, which
causes an AIDS-like disease in
rhesus monkeys, confirmed these findings: in the presence of this virus, monocyte subsets were elevated,
and the expression of anti-viral genes was reduced.
Because these animals were infected with a virus,
the authors predicted the ability of the lonely animals
to control replication of the virus would be compromised, and a poorer antibody response would be seen.
This is exactly what was found.

Together, the human and monkey studies show a consistent picture: lonely individuals’ chronic perceptions
of social threat stimulate the sympathetic nervous
system, which affects the type and number of leukocytes that are produced in the bone marrow. These
leukocytes are primed to create an inflammatory response, even under conditions that might not normally
elicit such a response. Moreover, these cells seem to
be insensitive to the hormones that would normally
dampen the inflammatory response. The leukocytes
of lonely individuals are also less effective in fighting
off viruses, and in the presence of a viral infection, the
ability of lonely individuals to return quickly to health
is compromised.
The researchers plan future research to confirm the
specific neuro-immune interactions that mediate these
physiologic dynamics. The current study’s molecular,
cellular, behavioral, and immunologic validation of a
macaque model of human perceived social isolation
provides a useful experimental system for mapping
the causal interactions among social perception, neural activity, immunologic function, and health in the
human population.
This study was supported by National Institutes of
Health Grants R37-AG033590, P01-AG18911, R01AG034052, R01-AG043404, P30-AG017265, P30AG028748, R01-DA024441, and P51-OD011107.

New Faces
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Leading the Inhalation Exposure Core

CNPRC Gets New IT Manager

arrod Culver is CNPRC’s
new IT Manager. Jarrod
comes to us by way of the State
of California’s Department of
Health Care Services and brings
more than 20 years of IT experience with him including:
systems engineering, enterprise
applications management, server
management, desktop management, network management
and project management. His certifications include: MCSA,
MCSE, MCP, ITIL v3 and A+. Jarrod also enjoys working
in the community with the Girls and Boys Scouts of America
and his local elementary school. Welcome, Jarrod!

he CNPRC welcomes Dr.
Chris Royer, DVM, PhD,
to lead the state-of-art Inhalation Exposure Core located
within the CNPRC Respiratory
Disease Center at UC Davis. Dr.
Royer received his DVM and
PhD degrees from Oklahoma
State University. Prior to joining
the CNPRC, Dr. Royer was an
Associate Research Scientist and Director of Physiology for
Lovelace Respiratory Research Institute in Albuquerque,
New Mexico. Welcome to the CNPRC Dr. Royer!

Scientists Give UCD’s Department of Psychology, CNPRC a Boost

E

A

Eliza Bliss-Moreau

Andrew Fox

liza Bliss-Moreau,
PhD, is an Assistant
Professor in the Department of
Psychology at UC Davis and a
Core Scientist at the California
National Primate Research
Center. Eliza started her career
as a social psychologist studying humans, receiving a PhD
in psychology in 2008 from Boston College. She completed
postdoctoral training at UC Davis in nonhuman primate
neuroscience, primatology, and systems science. Eliza’s
multi-method, multi-level, multi-disciplinary, multi-species
research program is focused on understanding the biological
mechanisms that generate healthy and unhealthy emotions
and social behavior, with the goal of developing new effective treatments and interventions for emotion-related psychopathology. Eliza has received substantial funding as PI and
Co-I from both the NIH and NSF. She has authored nearly
40 publications and received national recognition for her innovative research, e.g., being named one of the Association
for Psychological Science’s “Rising Stars” and selected as a
participant in the Kavli Frontiers in Science symposium. In
addition to Psychology, Eliza is a member of the Neuroscience and of the Animal Behavior Graduate Groups. For more
information, visit her website: www.elizablissmoreau.com
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ndrew Fox, PhD, is an
Assistant Professor in
the Department of Psychology at
UC Davis and a Core Scientist at
the California National Primate
Research Center. Andrew, or
Drew, aims to better understand
the neurobiology of “affective
style”. This affective, or emotional, style underlies why some
people are afraid to leave the house, while others enjoy the
feeling of danger; and why some people callously abuse, while
others become overwhelmed with empathy. Drew began to
study affective style at the University of Wisconsin-Madison.
His work at UW-Madison aimed to understand the extreme
anxious temperament that puts children at risk to develop anxiety and depressive disorders. These studies with Dr. Richard
Davidson and Dr. Ned Kalin included humans and non-human
primates along with behavioral, brain imaging, and molecular
techniques. This research has lead to new theoretical perspectives on how neuroplasticity in the central extended amygdala
contributes to an anxious temperament. Along the way Drew
has honed the computational and statistical skills that are required to implement large-scale discovery-based research studies, and has committed to fostering principles of innovation,
integration, and collaboration in conducting rigorous and open
science. You can learn more by visiting his website at: http://
foxlab.ucdavis.edu
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In the News

CNPRC Research Captures Headlines Across the State, Country

I

Local and national news outlets were fascinated by CNPRC research projects

t’s nice to get noticed! Throughout 2016, research conducted at the California National Primate Research
Center was featured on the front pages of many local and national news outlets. Reporters covered numerous research projects taking place at the Center. At any given moment, there are over 100 unique research
projects taking place at CNPRC. Good work putting CNPRC on the map everyone!

This Doctor Helped Stop HIV in Pregnant
Women. Can He Do It Again With Zika?
The Daily Beast: Feb. 21, 2016
Dr. Koen Van Rompay helped stop the spread of HIV
and now he’s trying to do the same with Zika.
A Belgian veterinarian turned virologist, Van Rompay was a part of the team who in the 1990s developed the most widely used antiretroviral drug word,
Tenofovir. The drug was approved in 2001 (initially
sold under the brand name Viread) and has since
been administered to more than 10 million HIVpositive people.

UC Davis to Research Finds Estrogen
Helps Women’s Brain Health

Loneliness Triggers Biological Changes
Which Cause Illness and Early Death

Sacramento Bee: April 25, 2016

The Telegraph: Nov. 24, 2015

Loneliness is not just an emotional state of
mind, it actually triggers genetic changes
which cause illness and early death, a study
shows for the first time.

Research on rhesus monkeys at UC Davis suggests estrogen therapy may benefit post-menopausal women’s brain health, but the therapy
remains controversial because of increased risks
for cancer, blood clots and stroke.

Previous studies have found that social isolation is a major health problem that can
increase the risk of premature death by 14 percent. However until now, scientists have been
unsure what is driving the phenomenon.

The preliminary findings are part of an ongoing
five-year study at the California National Primate Research Center at UC Davis where lead
researcher John Morrison has been studying the
effect of a form of estrogen called estradiol on 48
female rhesus macaque monkeys.

Now researchers at the University of Chicago
and the University of California have discovered that loneliness actually triggers physical
responses in the body which make people
sick.

That research, now in its fourth year, has found
that post-menopausal monkeys given estradiol
experience less cognitive decline than those not
given the therapy. The success of the therapy
depends on the monkey’s age at the time the hormone is given.
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News Around the Center

Monkey Model for Hypertrophic Cardiomyopathy Identified at CNPRC

CNPRC Hosts 4th Annual Blood Drive

help save a life,” Sosa said.
The idea for the blood drive came
from employees who were interested in donating blood and presented
the idea to the Staff Council.
“We had a great turnout the first
year,” Sosa said. “There was a lot of
interest, it was successful. We saw
an interest in it for future years.”
Wednesday July 20’s event was no
different.
“I’m an avid donor,” said Dana
Dagget, as she waited for her turn to
donate blood.

A

While patiently waiting Dagget, a
staff research associate at CNPRC,
chatted with John McAnelly, senior animal technician, as he donated blood in the
comfort of one of the blood mobile’s four
donation chairs.

John McAnelly relaxes in one of the blood mobile’s four donor stations. Photo: Carlos Villatoro
humming sound could be heard
from the air conditioning unit of
Blood Source’s massive blood
mobile parked at the CNPRC in late July.
Inside, several CNPRC employees were
taking advantage of the cool air while generously donating blood for the people who
need it most.
Now in its fourth year, CNPRC’s Annual
Blood Drive gives staff and faculty at the
primate center an opportunity to donate
blood while at work. It’s a selfless ges-

ture that has become a yearly tradition for
CNPRC employees says Paul-Michael
Sosa, Staff Council chair who helps organize the event.
“It’s one of those tiny things you can do to

By the numbers:
2016 – 46 donors, 42 pints of blood
2015 – 36 donors, 31 pints of blood
2014 – 51 donors, 45 pints of blood
2013 – 47 donors, 35 pints of blood

R

Throughout the day, staff circulated through
the blood mobile to donate blood. Afterwards, they were treated to goodies such
as juice and cookies along with a commemorative shirt. In all, 46 donors gave 42
pints of blood said Sosa, which is 10 more
donors and 11 more pints of blood donated
than last year.

A Healthy Approach to Work: Reimagining Our Work Kicks off at CNPRC
eimagining Our Work (ROW)
is designed to create a more efficient and inclusive environment
for staff and supervisors. The goal is to
put forth ideas on how to make our dayto-day work experiences as rewarding as
possible.
ROW Day will provide UC Davis staff
with an opportunity to spend as much of
the day as needed to put forward their
ideas on how to make our day-to-day
work experience as rewarding as possible.
Organized by the UC Davis Staff Assembly, this initiative is aimed at finding
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ways to better organize work spaces,
review and improve inefficient business
practices, and hold team-building events
to foster collegial relationships.
Staff ideas for ROW events included
cooking demos, meditation classes, potlucks and bbqs, Zumba classes, walking
groups, lunch exchanges, clubs, primate
center games, guest speakers and movie
nights. Some events were implemented
instantly while others are in progress.
Contact Margie Barr at mlbarr@ucdavis.
edu for more information or to serve on
the Wellness Committee, which helps
Margie plan and execute events.
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Monkeys and humans are similarly affected by deadly heart disease
collaboration between a team of pathologists from the
California National Primate Research Center (CNPRC)
and a cardiologist from the UC Davis School of Veterinary
Medicine has resulted in the identification of a Hypertrophic
Cardiomyopathy (HCM) disease model naturally occurring
in genetically related rhesus macaques in the CNPRC colony.
This finding is considered to be crucial for research into early
diagnosis and potential treatments for HCM in both monkeys
and humans.
CNPRC Pathologists Don Canfield, DVM, and Ross Tarara,
DVM, DACVP, PhD, first identified an abnormality called
left ventricular hypertrophy (LVH) as a cause of sudden death
in monkeys at the CNPRC beginning in 1992. The increasing
prevalence of LVH in the California Center rhesus colony,
particularly since 2000, has triggered a closer look at this disease
and how the rhesus macaque may be used as an animal model for
investigating HCM in humans.
HCM is a relatively common inherited disease that affects
over 1 in 500 people in the general population, (conservatively
estimated to be between 700,000 and 725,000 people in the U.S.).
It results in dramatic thickening of the left ventricle of the heart
without any underlying cause. HCM often goes undiagnosed, but
for a small number of people it can have serious consequences
ranging from sudden death to irreversible heart failure. It is the
most common cause of cardiac-related sudden death in people
under 30 years of age, particularly young athletes. Many people
have no symptoms or significant health problems, and the first
symptom, cardiac arrest, may be the last. Sudden cardiac death in
young, fit adolescents and young adults is an unexpected tragedy
– a 14-year-old boy died after collapsing at football practice; a
16-year-old high school basketball star collapsed and died after
making his team’s game-winning basket; a 17-year-old rugby
player died after a ball hit him in the chest.
Each year, nearly a dozen college athletes in America die of
sudden cardiac arrest, per NCAA estimates. The NCAA has
chartered a new study to assess the feasibility of screening
every Division I athlete for heart abnormalities that trigger the
trauma. The findings could alter the NCAA’s policy on physical
examinations for college athletes.
Many attempts have been made to detect those at risk for sudden
cardiac death before playing sports; however pre-participation
physicals appear to be of limited value in the diagnosis of
underlying cardiovascular abnormalities. Although some patients
may have an audible heart murmur, for most auscultation of the
heart with a stethoscope does not detect any abnormality and an
ultrasound exam is currently the only method to visualize the
disease.
Until recently, veterinarians at the Primate Center were unable
to identify affected animals prior to their sudden death, slowing
investigation of the disease. But in 2015, in collaboration with
cardiologist Josh Stern, DVM, PhD, DACVIM, from the UC
Davis School of Veterinary Medicine, targeted screening was

initiated using echocardiography on animals living in outdoorhousing. Using this method, monkeys within the colony have
been recently identified with LVH. Work is now being conducted
to identify genes that may be responsible for LVH in rhesus
monkeys.
“The opportunity to study HCM and sudden cardiac death in
the monkey represents a remarkable opportunity as all other
animal models of HCM are fundamentally flawed. The results of
these studies have the potential to significantly impact monkey
and human health. This research highlights the true value of
comparative medicine and the “one health” approach in science
and medicine” emphasizes Dr. Stern.
CNPRC pathologists published the analysis of 20 years of
findings on sudden cardiac death in the CNPRC rhesus monkeys
in the prominent journal Comparative Medicine (April 4, 2016):
“Left ventricular hypertrophy in rhesus macaques (Macaca
mulatta) at the California National Primate Research Center
(1992 – 2014)”. Reader JR, Canfield DR, Lane JF, Kanthaswamy
S, Ardeshir A, Allen AM, Tarara RP. Comp Med 2016;66(2):1629. CNPRC pathologists and clinicians are also collaborating with
the Yerkes National Primate Research Center, Oregon National
Primate Research Center, and the Wisconsin National Primate
Research Center.
Other investigators and staff at the CNPRC participating in
the HCM study included Rachel Reader, DVM, PhD, DACVP,
Jennifer Lane, DVM (now at Washington National Primate
Research Center), Amir Ardeshir, DVM, Sree Kanthaswamy,
PhD (now at Arizona State University), and Mark Allen.
Over a 21-year period, more than 160 cases of idiopathic LVH
have been identified at the CNPRC, including 70 animals whose
sudden death was attributed to LVH. Initial analysis of the
pedigrees of affected animals strongly suggests a genetic basis
for the disease. The presence of severe thickening of the wall of
the left ventricle and the clinical presentation of sudden death
suggests this disease has striking similarities to HCM in humans.
Screening of living family members of affected animals has
identified additional cases of LVH in the colony.
While the nonhuman primate disease has some differences
when compared to the human disease, it continues to represent
a valuable tool for investigating mechanisms behind cardiac
hypertrophy, since in HCM the thickening of the heart muscle
occurs without obvious cause. Furthermore, the ability to
identify a population of macaques living with LVH could allow
pathophysiology and potential treatments to be evaluated.
This important research has highlighted the critical role that
veterinarians play in identifying disease phenotypes in animals
that may have comparable medical conditions to humans.
The California National Primate Research Center is supported in
part by the Office of Research Infrastructure Programs (ORIP)
of the National Institutes of Health through Award Number
P51OD011107.
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From the Director

he first of October marked my first anniversary as the Director of the California National
Primate Research Center (CNPRC). While there have been ups and downs, on balance it has
been a very successful year. We have made great progress in stabilizing our finances, and we
are now poised for the opportunity to grow our scientific enterprise at a level that the Center
has not seen in decades. Clearly, this growth would not be possible without the very concrete support
that UC Davis provided for the CNPRC in the context of my recruitment. The most critical element
of this support comes in the form of faculty positions, and we have been actively recruiting topflight researchers focused on the nonhuman primate (NHP) model in collaboration with the School
of Medicine, School of Veterinary Medicine, the College of Engineering, and the College of Letters
and Sciences. While this outreach to campus and expanded integration of the CNPRC into the fabric
of UC Davis has been a critically important part of my first year, I have also been struck by the effort
that goes into making this outpost on the western edge of campus function at a high level every
day. I knew the CNPRC as a distant collaborator for many years before my arrival, but being part
of it on a day-to-day level has been truly remarkable. I really had no idea how much effort and expertise is required from
the veterinary and animal care staff to maintain the health and well-being of our colony of monkeys, which is our core
resource, or the complexity of the physical plant which is largely managed by our own staff. In addition, it is a complicated
organization to keep running smoothly, and our administrative units do a great job at all levels. I knew excellent science
was being done here, but I didn’t know the extraordinary depth and
breadth of the research programs, and they will only get stronger as
our new recruits arrive. I have been so impressed with the dedication,
pride, and commitment to our mission that all of you bring to your work
every day. The Primate Centers are at the forefront of finding causes,
preventions, treatments and cures for diseases from Alzheimer’s to Zika
and improving the quality of life for people across generations. Every
one of you is critically important to that goal and you should be proud
of where we are going and what we do every day.

A

Staff recognized by co-workers for excellence

shlee Cruz, EOQ Spring 2015, has been the lead outdoor senior technician
for the Bio Behavioral Assessment program this season. Ashley has a
can-do attitude and her cheerful disposition only enhances her talent.
Ashlee’s technical skills are exemplary and she is dedicated to her work and to
the animals at CNPRC. Her compassion for the monkeys and her work ethic
make her asset to not only the outdoor crew but to the research units here at
the center. Ashlee takes pride in her work, which is apparent when she services
an outdoor work order for research purposes. She is truly an asset to the BBA
program. Due to her efforts and for the first time in nine years, we have not
missed one sample collection out of 668 samples to date this season. Having
Ashlee on the BBA team has been positive and productive. Her willingness to
learn and her desire to understand the project she is assigned to only adds further
success to our project outcomes. Congratulations Ashlee!

D

Photos: Kathy West

T

Staff News

Employee of the Quarter Awards

Ashlee Cruz EOQ Spring 2015

aniel Ivanusich, EOQ Summer 2015, is the first
person on the crew to show up for work every day
and starts his day by gathering paperwork and setting
up materials before anyone arrives at the center. Dan is also
constantly the first person who signs up for work daily. Any
time there is a large ultrasound list for Dr. Tarantal, Dan
shows up in the animal area and sets up carts and ketamine
for the procedure to ensure we get started on the right foot.
Any time Dan is asked to help with a task he is always
willing. He restocks supplies regularly and it helps ensure
a great day for everyone. He also works Saturdays hosing
rooms for the husbandry crew because they are short staffed
and has done this for several years now.

John Morrison, October 2016
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Daniel Ivanusich, EOQ, Summer 2015

HIV continued from Page 1

At OHSU, Dr. Picker also demonstrated that this novel vaccine
mechanism eradicates SIV from the body. Instead of using
antibodies to fight the virus, the RhCMV/SIV vaccine stimulates
T cells to control and ultimately eradicate SIV infection. Through
a mechanism by which no one could have predicted, RhCMV
expressing SIV proteins naturally arms CD8+ T cells to be on
alert against subsequent SIV. Thus, vaccinating with strains of
cytomegalovirus that have been engineered to express particular
SIV genes trains the body to attack SIV after exposure.
Dr. Picker and his colleagues are keenly interested in translating
the extremely promising results in rhesus macaques to human
clinical trials, hopefully beginning in 2017 or 2018. Dr. Picker’s
group wants to use versions of human CMV for the human clinical
vaccine trials based on the results in the rhesus macaque model.
To accomplish this, Dr. Picker is making versions of RhCMV
that are further weakened for the ability to cause any disease.
CNPRC Newsline • Volume 16.1 • October 2016

						 page 2

Notably, although HCMV is considered a virus with low disease
potential, there are some risks associated with primary HCMV
infection. Accordingly, Dr. Picker is working with CNPRC and
CCM scientists to critically evaluate these new versions for (1) the
ability to stimulate immune responses against SIV infection, while
(2) exhibiting significantly reduced disease potential.
Drs. Barry and Alice Tarantal, PhD, together with Dr. Yujuan Yue
in Dr. Barry’s lab, are actively collaborating with Dr. Picker’s
group on safety testing of the weakened versions of RhCMV at the
CNPRC in the fetal CMV pathogenesis proof-of-concept model.
The results of these critical safety studies are directly informing Dr.
Picker’s group on which vectors to use in the human clinical trials.
Research at the CNPRC and ONPRC is supported by the National
Institutes of Health, Office of Research Infrastructure Programs,
and the Bill and Melinda Gates Foundation.
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aura Garzel, EOQ
Fall 2015, has done
many things for
her unit and has shown
a great willingness to
help her colleagues.
Laura, a veterinarian
within the Therapeutic
Unit, regularly offers
her help during trainings
and provides invaluable assistance during
surgeries, ultrasounds
and roundups. Laura is
known for going the extra
mile and recently volunteered on a weekend to do
pre-shipment physicals
on over 100 monkeys. By
volunteering, she helped
reduce the amount of time

Laura Garzel, EOQ, Fall 2015

her fellow employees
would need to take during
the weekday to perform
the physicals, freeing
them up to do more procedures and reducing their
stress levels. Her positive
page 19

attitude and bubbly personality
inspires everyone
around her, even
in the most difficult situations.
She is energetic,
confident, expeditious, has a great
sense of humor
and is efficient and
practical. Laura
loves a challenge,
learning new material or
procedures, and is always
willing to teach what she
knows to anyone that
would like to learn. She is
an amazing, caring human
being and the CNPRC is
very fortunate to have her.

Staff Council
Here to assist you and
improve the CNPRC:

Margie Barr, Administration
Linda Blickenderfer & Laurence Lambus, Animal Care
Amy Nathman, BMB Unit
Linda Fritts, ID Unit
Louise Olsen, RD Unit
Amanda Carpenter, Clinical
Labs
Laura Garzel, Primate
Medicine
Sarah Mills, Pathology
Paul-Michael Sosa & Miles
Christensen, Research
Services
Richard Elliot, Behavior
Management
John Morrison, Ex officio
AnnMarie Boylan, Ex officio
Greg Hodge, Ex officio
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In the Spotlight
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CNPRC Bids Farewell to Five Titi Monkey Families
he has come a long way at the CNPRC, but has so
much farther to go. Later this year June-Bug, her
family and four other titi monkey families will travel
over 5,000 miles to England, where they will live out the
rest of their days at European zoos.

from overbalancing
and falling
because of the
cast.

The monkeys will initially travel to Blackpool Zoo in England, where they will be quarantined. They will then go to
other zoos in the European Zoo Association for exhibit and
breeding.

But because
he wasn’t getting as much
exercise, the
veterinarians
were worried about his
muscle-mass.

June-Bug and her family, which includes Simba and LoveBug, are well known at the CNPRC. June-Bug was born
at CNPRC on July 17, 2011, as the first baby of Dusty and
Elaine. After about a month, researchers found that she
wasn’t gaining weight. It appeared that June-Bug’s mother
wasn’t producing enough milk so researchers began feeding her baby formula twice a day.

O

Simba (left) and June-Bug. Photo: Kathy West

So Simba started having physical therapy and supervised
play sessions with another, smaller monkey in an area
where they couldn’t fall. Simba’s cast was taken off after about two months and his fracture
had healed, so he was able to join his family in
their home enclosure again.

Advancing Science & Medicine

Parker next plans to test whether there are biomarkers that can
predict performance on these social tests.

CNPRC Launches ‘Monkey Talk’ Podcast

Her work at the CNPRC is being conducted in conjunction
with her clinical research studies at her home lab at Stanford
University. These projects focus on determining if children
with and without autism differ in candidate and discoverybased biomarkers, whether these biomarkers are related to
social functioning, and whether cerebrospinal fluid and blood
measures are differentially or equally informative. She is also
conducting two treatment trials to test whether certain medications enhance social abilities in children with autism.
Parker’s research project was initially supported by a CNPRC
Pilot Research Award. Subsequently, she received funding
from the Simons Foundation and the National Institutes of
Health to continue her studies at the CNPRC.

A multi-disciplinary team of researchers led
by Dr. Koen Van Rompay take on Zika virus.
Full story: Page 10
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“Ultimately what we would like to do is to develop a therapeutic pipeline for testing,” Parker said.

Excitement was in the air over the summer as CNPRC launched
a podcast and held a Name the Podcast Contest. CNPRC
faculty and staff had the opportunity to choose the name of the
podcast and submitted 26 entries for consideration. Ultimately
Alex De Bruin’s “Monkey Talk” received the most votes.
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HIV Vaccine Developed Through Primate Centers Collaboration

Moving towards human clinical trials

ver the past 6 years, Drs. Peter Barry and Alice Tarantal, California National Primate
Research Center (CNPRC) at UC Davis, have been collaborating with Dr. Louis Picker
at Oregon Health Science University (OHSU)–Oregon NPRC to develop and test a vaccine and
potential cure for HIV. OHSU is now recruiting volunteers to be part of the first human trials for this
exciting new development in the prevention and treatment of HIV.
This unique vaccine uses the genetic backbone of cytomegalovirus (CMV), a common virus in
humans, to express a small, non-disease
causing portion of the HIV virus. CMV is a
common strain of Herpes virus that infects up
50-70 percent of adult Americans, but which
rarely causes disease symptoms in individuals
with a functional immune system.

“The immune system is not naturally
trained to fight SIV and is notoriously
difficult to control because the immune
system doesn’t know to attack it.”

After a couple of months, June-Bug’s
human helpers began hand-feeding her
rice cereal soaked in formula. Altogether, June-Bug was hand-fed until she
June-Bug and Simba were paired together in
was almost six months old. Baby titi
June 2015 and it was love at first sight – Junemonkeys start eating solid food at two
Bug gave birth to Love-Bug on Feb. 22, 2016.
Love-Bug. Photo: Kathy West
to three months, but still get some milk
from their mothers until about six months of age.
The monkeys are going to England as part of the coppery
titi monkey (Callicebus cupreus) species survival plan
June-Bug’s partner, Simba, was a healthy and rambunc(SSP). The intention is for them and their offspring to
tious six-month old monkey who played too hard and man- contribute to the gene pool for the European titi monkey
aged to break his arm. The veterinarians put him in a cast,
breeding population.
which was difficult for such a little guy – he had to be kept
in a smaller enclosure, away from his family, to keep him
Continued from Page 8
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Peter Barry, PhD, CNPRC Core Scientist and
director of the Center of Comparative Medicine (CCM) at UC Davis, is a world-renowned expert
in the natural history of the rhesus macaque-specific cytomegalovirus, rhesus CMV (RhCMV).
Assistant Researcher Dr. William Chang, in Dr. Barry’s laboratory, molecularly engineered the genetic
backbone of RhCMV to enable rapid and efficient insertion of non-RhCMV genes that could be
expressed as proteins during the course of RhCMV infection. Dr. Barry began his collaboration with
Louis Picker, PhD, by supplying him with the engineered RhCMV. Dr. Picker further manipulated
the RhCMV genetic backbone into a vaccine vector.

In particular, Dr. Picker was interested in developing a safe HIV vaccine that would generate strong
immune responses against HIV infection and disease for the lifetime of the vaccinated individual.
Particular attributes of human CMV infection in humans led him to consider human CMV as a novel
viral vaccine vector to immunize humans against major infectious disease threats including HIV,
tuberculosis, and malaria.
To test his concept, Dr. Picker used the rhesus macaque model
of HIV to determine whether such a CMV-based vaccine vector
could protect immunized rhesus macaques against virulent
simian immunodeficiency virus (SIV) infection, which led
to the successful partnership to use Drs. Chang and Barry’s
modified version of RhCMV.
Dr. Picker’s lab inserted genes of SIV into the RhCMV
vector to create a vaccine that trained the immune system
to be ready to attack and eliminate SIV-infected cells. The
immune system is not naturally trained to fight SIV. SIV
is notoriously difficult to control because the immune
system doesn’t know to attack it. However, rhesus
macaques immunized with Dr. Picker’s vaccine and
then exposed to the virus were remarkably protected
against SIV infection – more than 50-60 percent were
protected. No other SIV vaccine has had that kind of
success, either in monkeys or in human trials of HIV
vaccines.
Continues on Page 2

