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Thank you to all who participated in this
year's CCIV symposium! We had two
outstanding plenary speakers as well as six
cutting-edge research talks given by CCIV
members and a poster session at the
reception. The plenary speakers were Dr.
Charles Chiu from University of California,
San Francisco and Dr. Sallie Permar from
Duke University Medical Center. 
 
Dr. Chiu’s keynote was titled,
“Metagenomic and Host Response
Sequencing for Diagnosis of
Infections: Changing the Paradigm”. Some
of this research was recently published in
the New England Journal of Medicine (2019
Jun 13.380:2327-40.) for its potential to
revolutionize how we diagnose encephalitis
and/or meningitis. Excitingly, Dr. Chiu also
discussed his novel approach to
metagenomic sequencing in the field such
that samples can be run efficiently and
cost-effectively to enhance infectious
disease diagnostics and subsequent
treatment in developing countries. 
 
Dr. Permar’s keynote was titled, “Directing
Maternal Antibody Trafficking for
Prevention of Vertical HIV Transmission”.
In her talk, Dr. Permar told us the story of
her research recently published in Cell
(2019 Jun 27.178(1):190-201.) as well as
shared newer unpublished data. These
results are helping us to understand, on a
much deeper level than ever before, how 
the transfer of specific maternal antibodies
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RESEARCH

Neonatal herpes simplex virus (HSV) disease

is highly devastating, with significant

morbidity and mortality even with prompt

antiviral therapy. Efforts are ongoing to

develop a safe and effective vaccine. The

primary humoral immune response to

natural HSV infection is the induction of

neutralizing antibodies. However,

antibodies that activate Fc gamma receptors

(FcγRs) and mediate antibody-dependent

cellular cytolysis (ADCC) may play a

dominant role in protection. In adult mice, a

single-cycle HSV candidate vaccine deleted

in surface glycoprotein-D (ΔgD-2) that

induces ADCC provided complete protection

against HSV disease and prevented the

establishment of latency. Based on this, we

tested the hypothesis that maternal

immunization with ΔgD-2 would protect

neonates. Female mice were vaccinated

with ΔgD-2 and their pups were challenged

at different times postnatally with lethal

doses of HSV-1 or HSV-2. We found that

maternal ΔgD-2 immunization provided

significant protection and reduced viral

dissemination to the central nervous

system and lungs following lethal challenge

with HSV-1 or HSV-2. This protection

correlated with Abs acquired

transplacentally or from breastmilk that

mediated ADCC. We also found that this

protection was age-dependent, with reduced

protection if pups were challenged on Day 1

of life, which was associated with decreased

ability of newborn effector cells to mediate

antibody-dependent cell killing. In

summary, antibodies mediating ADCC

provided significant protection against

neonatal HSV and may be an important

target for vaccine design.

 

C O N T I N U E D

Assistant Professor, Children’s
Healthcare of Atlanta/Emory
University Department of Pediatric
Infectious Diseases

Carol Kao, MD

Funding / Publication Highlights

Kao CM, Goymer J, Loh LN, Mahant A, Burn Aschner
C, Herold BC. Murine Model of Maternal Immunization
Demonstrates Protective Role for Antibodies that Mediate
Antibody Dependent Cellular Cytotoxicity in Protecting
Neonates from Herpes Simplex Virus Type 1 and Type 2. J
Infect Dis. 2019 Oct 10. pii: jiz521. doi: 10.1093/infdis/jiz521.
https://www.ncbi.nlm.nih.gov/pubmed/31599942

from mother to fetus may influence
protection (or lack thereof) from infectious
diseases in infancy. 
 
Each of the plenary speakers had the
opportunity to meet with CCIV members
and other existing/new collaborators at
Emory and CHOA. Additionally, trainee
lunches were held with both Drs. Chiu and
Permar. The symposium also hosted talks
from center members Drs. Evan Anderson,
Kristy Rostad, Bernardo Mainou, Maud
Mavigner, Brian Zanoni, and Ashwanth
Frances. The work presented included
state-of-the-art research on HIV, influenza,
reovirus, and local efforts to utilize next-
gen sequencing for pediatric encephalitis.
These scientists and their teams are to be
commended for pushing their respective
fields forward and truly embodying CCIV’s
mission to eliminate the threat of global
infectious diseases.
 
If you have ideas about next year’s CCIV
Symposium to share, please email Karol
Flowers or Ann Chahroudi.

A Role for ADCC Antibodies
in Protection against
Neonatal HSV Infection



How Maternal HCMV
Facilitates In utero
Transmission of HIV and
Impacts the Developing
Fetal Immune System
During Gestation

Even with optimal adherence, maternal
antiretroviral therapy reduces, but does not
eliminate, vertical transmission of HIV. A
potential barrier for elimination, particularly
in resource-poor settings, are maternal co-
infections during pregnancy, which can
promote HIV transmission to the fetus. Among
HIV-infected mothers, human
cytomegalovirus (HCMV) is a significant co-
pathogen and numerous epidemiological
studies have strongly associated maternal
HCMV viremia with mother-to-child
transmission of HIV. However, the
mechanisms by which HCMV exposure
promotes placental and fetal HIV infection are
poorly understood. We seek to develop a
mechanistic understanding for how maternal
HCMV viremia facilitates in utero
transmission of HIV and also impacts the
developing fetal immune system during
gestation.
 
Given that >400 infants/children are newly
infected with HIV each day, and the
propensity for HCMV reactivation during HIV
infection, we hypothesize that maternal
HCMV viremia promotes placental cell HIV
replication and in utero HIV transmission as
a consequence of local inflammation, fetal
immune activation and inhibition of
intrinsic antiviral responses. To validate our
hypothesis, we will 1) define the innate
immune profile of trophoblasts and HCs in
response to HCMV and HIV during pregnancy;
and 2) determine the impact of placental
HIV/HCMV co-infection on HIV susceptibility
and fetal immunity. These studies will
elucidate viral immune responses at the 

maternal-fetal interface throughout
gestation and provide a deeper conceptual
understanding of mechanisms that impact
the developing fetal immune system and
promote HIV transmission. This work may
contribute towards the development of
specific antiviral therapies to further reduce
MTCT of HIV and improve clinical outcomes
in HIV-exposed infants globally.

Instructor, Division of Pediatric
Infectious Disease, Department
of Pediatrics, Emory School of
Medicine

Johnson, Erica L. NIH PID: 1R01HD097843-0.1. How Maternal
HCMV Facilitates In Utero Transmission of HIV and Impacts the
Developing Fetal Immune System During Gestation. 

Erica L. Johsnon, PhD

Long-lasting CD4+ T-cell subsets, such as
central memory (CM) and stem cell memory
(SCM) CD4+ T-cells, represent critical
reservoirs for HIV persistence despite
suppressive antiretroviral therapy (ART).
Similar to stem cells, these cells are able to
self-renew and are critical in maintaining
the HIV reservoir. The Wnt/β-catenin
signaling pathway plays a key role in
regulating the balance between self-renewal
and differentiation of long-lived memory
CD4+ T-cells. We thus hypothesized that
pharmacological modulation of this cellular
pathway could reduce SCM and CM T-cell
self-renewal/proliferation and promote their
differentiation into shorter-lived cells that
are more prone to die. Inhibiting SCM and CM
T-cell proliferation would thus ultimately
reduce HIV reservoir stability over time.
Using the rhesus macaque model, we
evaluated this innovative approach using
PRI-724, an inhibitor of the Wnt/β-catenin 

A Novel Approach to Target
HIV Persistence: Limiting
the Proliferation of Long-
lived Memory CD4+T-Cells
In vivo

Maud Mavigner, PhD

Assistant Professor of Pediatrics,
Division of Pediatric Infectious

Disease, Department of Pediatrics,
Emory School of Medicine



pathway initially developed for cancer
treatment. Macaques were infected with a
simian immunodeficiency virus (SIV) and
treated with ART to suppress viral load and
model virus persistence seen in HIV-infected
patients on treatment. A group
ofexperimental monkeys was then treated
with PRI-724 for 12 weeks. Expression of
proliferation markers and gene expression
profiles in SCM and CMCD4+ T-cells were
assessed by flow cytometry and RNA
sequencing analysis. Our study shows that
administration of the Wnt/β-catenin
inhibitor PRI-724 decreased the proliferation
of SCM and CM CD4+ T-cells as hypothesized.
Treatment with PRI-724 also modified the
gene expression profiles of long-lived
memory CD4+ T-cells towards a profile of
more differentiated memory T-cells. Short-
term treatment with PRI-724 alone did not
reduce the viral reservoir size. This work
demonstrates that stemness pathways can be
pharmacologically modulated in vivo  to limit
the proliferation of long-lived memory
CD4+ T-cells and establishes a novel approach
to target HIV persistence that may
complement other HIV cure strategies.

Mavigner M, Zanoni M, Tharp GK, Habib J, Mattingly CR,
Lichterfeld M, Nega MT, Vanderford TH, Bosinger SE,
Chahroudi A. Pharmacological modulation of the
Wnt/β-catenin pathway inhibits proliferation and promotes
differentiation of long-lived memory CD4(+) T-cells in ART-
suppressed SIV-infected macaques. J Virol. 2019 Oct 16. pii:
JVI.01094-19. doi: 10.1128/JVI.01094-19. [Epub ahead of 
print] PubMed PMID: 31619550.

A Novel Approach to Target HIV
Persistence: Limiting the Proliferation of
Long-lived Memory CD4+T-Cells In vivo
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Assistant Professor, Medicine
and Pediatric Infectious
Diseases, Department of
Pediatrics, Emory University
School of Medicine 

Brian Zanoni, MD, MPH

Brian C. Zanoni recently joined the faculty of
Emory University as an Assistant Professor
in Medicine and Pediatric Infectious
Diseases. In addition to research, Dr. Zanoni
sees adult and pediatric patients at the Ponce
IDP Clinic and attends on the SIS service at
Grady. Dr. Zanoni obtained his MD from
Georgetown University and completed
a combined internal medicine and pediatrics
residency at Baylor College of Medicine. He
then worked in Botswana and South Africa
from 2006 to 2012 treating both adults and
children living with HIV and tuberculosis,
conducting pediatric HIV-outcomes research,
and training local staff in HIV management.
While living in South Africa, he founded the
Teen Clinic at Don McKenzie Hospital and
the non-profit organization, Umndeni Care
Program which focuses on in-home HIV and
TB testing and linkage to care in rural
KwaZulu-Natal, South Africa. He completed
Infectious Disease and HIV fellowships at
Massachusetts General Hospital and Brigham
and Woman’s Hospital and earned an MPH
from Harvard T.H. Chan School of Public
Health. His research focuses on transition
care for adolescents living with HIV in South
Africa. He is currently the principal
investigator of a NIH K23 award, InTSHA:
Integrative Transition Support for HIV-
infected Adolescents using Social Media.

New Member

2019 Symposium Snapshots



Follow us on Twitter:

@EmoryCHOA_CCIV

EVENTS
Save-the-Date

CCIV Weekly Seminars
CCIV Monday Seminars are held weekly
through the fall/winter season. All seminars
will be on Mondays from 1-2 PM in ECC 302.
The second Monday of each month is
reserved for Aims Talks. Check out the most
current seminar schedule on the CCIV
website.

Aims Talk Requests
Request an Aims Review Session! They are
open to CCIV members who are investigators
with an upcoming NIH grant submission.
Sessions will be held the second Monday of
each month as part of the CCIV Weekly
Seminar Series. Visit the CCIV Website to
request your session.
 

RESOURCES
Stay Connected

CCIV Website 
Visit our website: 
pedsresearch.org/research/centers/cciv/overview/

Social Media

Center Director
Ann Chahroudi, MD, PhD
ann.m.chahroudi@emory.edu

Program Coordinator

Bernardo Mainou, PhD

Tooting Our Horn

AWARDS

Grant Awarded! Grant Awarded! Kudos to
Dr. Bernardo Mainou for securing an R01
(R01AI146260-01A1) titled “Development of
Oncolytic Reovirus for Triple-Negative
Breast Cancer”! The goal of the study is to
identify viral and host factors that promote
reovirus killing of triple-negative breast
cancer cells and define how DNA-damaging
topoisomerase inhibitors impact reovirus
biology. Knowledge gained from experiments
in this study will enhance our understanding
of how viruses promote cell death and
illuminate the development of combinatorial
therapeutics against triple-negative breast
cancer.
 

Karol Flowers
karol.flowers@emory.edu


