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Welcome to the 2019 Spring edition of the
CCIV newsletter. As a center, we have had a
busy and productive Winter and Spring,
with manuscripts published, grants awarded,
and multiple recognitions of the scholarship
and mentorship of our faculty members. I
would like to start out by welcoming and
thanking Karol Flowers, who has taken over
the reins from Karen Kennedy as our center
Program Coordinator. Karol has jumped right
in with great ideas to innovate and facilitate
CCIV programs. And thank you as always to
Karen – you will be missed!
We had a fantastic visit with Dr. Betsy
Herold in April who spoke at Pediatric
Research Grand Rounds about “Challenging
the Dogma: Novel HSV Vaccine Candidate.”
Dr. Herold is a Professor of Pediatrics
(Infectious Diseases), Microbiology &
Immunology, and Obstetrics & Gynecology
and Women’s Health at the Albert Einstein
College of Medicine. The work she described
was an inspiring demonstration of what it
takes to translate a basic research finding to
the clinic, and overcoming obstacles and
entrenched paradigms along the way. Some
of the data she described were generated by
CCIV member Dr. Carol (Mimi) Kao during
her pediatric infectious diseases fellowship
at Einstein. Dr. Herold's visit was a great
success - thank you to all who met with her.
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In other exciting news, Meissa Vaccines, a
company founded by Dr. Marty Moore (a
former CCIV Director), announced $3.4
million in financing to advance the
development of its investigational vaccine for
RSV to clinic in March 2019. The
development of this intellectual property was
supported in part by funding from a CCIV
pilot in 2014.
I am also pleased to announce a new Center
opportunity and our first award made using
this mechanism. The Research Center
Director Opportunity Fund is intended to
provide support for a discrete opportunity
that would otherwise be missed, providing
resources to investigators to remove barriers
to research success. Our first awardee is Dr.
Lilly Immergluck with her collaborators Drs.
Mark Gonzalez, Sarah Satola, and Tim Reed.
Together, they will test the hypothesis that
Staphylococcus aureus strains have unique
genotypes and phenotypes that contribute to
recurrent skin and soft tissue infections,
using patient samples from CHOA and
techniques including MALDI-TOF and whole
genome sequencing.
And finally, we are looking forward to the
Southeastern Pediatrics Research Conference
on Monday June 10th where CCIV member
posters will be presented (see page 5 for
details). See you there!
Ann Chahroudi, MD, PhD
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Gregory Melikian, PhD
Professor Division of Infectious
Disease, Department of
Pediatrics, Emory University
School of Medicine

Fusion Inhibitions of
Inteferon-induced
Transmembrane Proteins
Small interferon-induced transmembrane
proteins (IFITMs) potently inhibit fusion of a
number of unrelated enveloped viruses, such
as the Influenza virus, Ebola virus, Dengue
virus and SARS virus. However,
arenaviruses, such as the Lassa fever virus,
are resistant to these proteins. The
mechanism by which IFITMs interfere with
the viral fusion step and the mechanism of
virus escape from these restriction factors
are not understood. We tagged the late
endosome-resident IFITM3 protein with a
cyan fluorescent protein and visualized
single pseudovirus fusion with endosomes in
living cells. Single virus and endosome
tracking revealed that the sensitive
Influenza virus was transported to and
trapped within acidic IFITM3-positive
endosomes without undergoing fusion. In
contrast, the Lassa virus entered and fused
with endosomes lacking detectable amounts
of IFITM3. Notably, when the enveloped
viruses and that IFITM3-resistant viruses
escape restriction by entering
through orthogonal vesicular trafficking
pathways and thereby avoiding IFITM3positive compartments. These findings also
highlight the importance of regulation of
IFITM3 trafficking for efficient restriction of
viral fusion. Lassa GP glycoprotein was coexpressed with IFITM3 in the same
membrane or when endosomal entry was
bypassed using a cell-cell fusion models,
Lassa virus fusion was inhibited. Our results
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thus demonstrate that accumulation of
IFITM3 in virus-carrying endosomes is a
prerequisite for blocking fusion of diverse
Suddala KC, Lee CC, Meraner P, Marin M, Markosyan RM,
Desai TM, Cohen FS, Brass AL, Melikyan GB. Interferoninduced transmembrane protein 3 blocks fusion of sensitive
but not resistant viruses by partitioning into virus-carrying
endosomes. PLoS Pathog. 2019 Jan 14;15(1):e1007532. doi:
10.1371/journal.ppat.1007532. eCollection 2019 Jan. PubMed
PMID: 30640957; PubMed Central PMCID: PMC6347298.

Inci Yildirim, MD, PhD, MSc
Assistant Professor, Pediatrics
and Epidemiology, Division of
Pediatric Infectious Diseases,
Emory University School of
Medicine

Invasive Haemophilus
Influenzae Infections in
Children with Sickle Cell
Disease
Children with sickle cell disease (SCD) are at
increased risk for invasive infection with
encapsulated bacteria, which are responsible
for the majority of deaths of young children
in this population. Antibiotic prophylaxis
and immunizations against Streptococcus
pneumoniae and Haemophilus influenzae type
b (Hib) have decreased the overall incidence
of invasive infections and have shifted
distribution of serotypes causing disease
toward those not covered by immunizations.
The appropriate acute management of such
infections as well as long-term infection
prophylaxis strategies for children with SCD
after H. influenzae infection is not well
defined. We sought to determine the current
incidence of invasive H. influenzae infections
in children with SCD and to describe the
clinical features and management of these
infections. From 2010 to 2017, we captured
2444 patients with SCD, with 14,336 personyears at Children's Healthcare of Atlanta.
The incidence rate of invasive H. influenzae
in SCD was 0.58/1000 person-years for ages
0 to 18 years and 1.60/1000 person-years for
children age < 5 years. The median age at
infection was 2.1 years (range, 0.9–7.9 years).

All children had completed recommended
immunizations for children with SCD for age
(including the Hib immunization) and were
on penicillin prophylaxis. All cases were due
to nonvaccine serotypes of H. influenzae (five
type f, two non-typable, one type a). Our
study is the first report of the population
incidence of invasive H. influenzae in
children with SCD since the introduction of
Hib immunization in 1983. In the era of
universal antibiotic prophylaxis and
immunization against Hib, invasive H.
influenzae disease due to nonvaccine
serotypes remains a risk for children with
SCD, particularly those under five years of
age. In a young child with invasive H.
influenzae infection, long-term antibiotic
prophylaxis with amoxicillin (20 mg/kg/day)
rather than penicillin should be considered,
with the assumption of probable ongoing
nasopharyngeal colonization with H.
influenzae and the superior antimicrobial
activity of amoxicillin for H. influenzae.
Yee ME, Bakshi N, Graciaa SH, Lane PA, Jerris RC, Wang YF,
Yildirim I. Incidence of invasive Haemophilus influenzae
infections in children with sickle cell disease. Pediatr Blood
Cancer. 2019 Jun;66(6):e27642. doi: 10.1002/pbc.27642. Epub
2019 Feb 5. PubMed PMID: 30724001; PubMed Central PMCID:
PMC6472970.

PROFILES
New Members

Instructor, Department of
Pediatrics and Infectious
Diseases, Emory University

Ashwanth C. Francis, PhD
Ashwanth C. Francis, PhD, MSc is an
Instructor in the Department of Pediatrics,
Division of Infectious Diseases at Emory
University School of Medicine. Ashwanth
received his Master of Science in
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Biotechnology from the University of
Madreas, Chennai, India, and his PhD in
Molecular Biology from Scuola Normale
Superiore, Pisa, Italy. He completed
postdoctoral studies in Molecular Virology at
Emory University in June 2018 and was
subsequently promoted to instructor.
Ashwanth is an enthusiastic and experienced
researcher with a demonstrated history of
working in the higher education industry.
He is a molecular virologist with expertise in
virus labeling, live-cell imaging, single
particle tracking and quantitative image
analysis techniques that allows visualization
of the 24-hour life-time of HIV-1 living cells.
Particularly, he is skilled in fluorescent
labeling, confocal microscopy, HIV Capsid,
virus nuclear transport, gene delivery,
nucleus, cell culture, and molecular and
cellular biology.
His long-term career goal is to elucidate the
dynamics of host-pathogen interactions
required for virus infection. Over the last
few years, he developed novel virus labeling
and single particle tracking techniques that
aided in the description of spatio-temporal
regulation of single HIV-1 fusion, uncoating,
nuclear import and infection. These live-cell
imaging techniques offer the unique
possibility to study relevant single viral
particles that lead to infection. In a recent
R21 proposal, he characterizes that capsiddependent nuclear trafficking
mechanismsutilized by HIV-1, an important
step in viral infection that remains poorly
understood.
Ashwanth is currently performing
independent work in the Gregory Melikian
Lab.

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

Carol M. Kao, MD
Carol Kao, MD, is an Assistant Professor in
the Division of Pediatric Infectious Diseases
at the Emory University School of Medicine
since July 2018, and a co-investigator with
the Emory Vaccine Treatment and
Evaluation Unit (VTEU). Carol received her
MD at The Ohio State University College of
Medicine and subsequently completed her
pediatric infectious disease fellowship
training at the Albert Einstein College of
Medicine in the Bronx, New York.
Her fellowship research focused on defining
immune correlates of protection against
herpes simplex virus infections. Under the
mentorship of Dr. Betsy Herold, MD, she
developed a maternal immunization model to
test a novel HSV-2 vaccine candidate deleted
in glycoprotein D in protecting against
neonatal HSV infection in mice. She was
awarded the Pichichero Family Foundation
Vaccines for Children Initiative Award for
her work. In addition, she has collaborated
with the Bronx Women’s Interagency HIV
Study to define differences in the functional
antibody response to natural HSV infection
in HIV positive and negative women. Carol
continues to pursue her research interest in
defining correlates of protection against
neonatal and pediatric viral infections
forwhich we do not currently have vaccines
against, in order to better inform future
vaccine design. In addition, she has a vested
interest as a pediatrician in vaccinepreventable diseases and is actively involved
in multiple industry-sponsored and NIHfunded VTEU clinical trials at the Emory
Children’s Center.
Outside of work, Carol enjoys travelling,
running, and discovering new hiking trails
in Georgia.
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AWARDS
Tooting Our Horn

2019 Annual Southeastern
Pediatric Research Conference
- CCIV Poster Presenters
Anderson, Larry J.
RSV Infection in Infancy Alters
Development of Regulatory T Cells
Immunogenicity of Novel RSV M-based
Virus-Like Particles
Enzyme Linked Immunosorbent Assays to
Detect and Quantify Antibodies to
Respiratory Syncytial Virus Antigens in
Human
Dreaden, Erik C.
Teaching an Old Dog New Tricks:
Engineering Drug Synergy in Cocktail
Chemotherapy for Pediatric ALL
Optical Control of Tumor Immunity via
Engineered Cytokines
Camacho-Gonzalez, Andres
Missed Opportunities for Early HIV
Diagnosis in the Pediatric Emergency
Department
Chahroudi, Ann
Oral TLR7 Agonist Administration Induces
an Immunostimulatory Response in SIVInfected ART-Suppressed Infant Rhesus
Macaques
A Nonhuman Primate Model of Pediatric
HIV Infection to Evaluate Functional Cure
Strategies
Postnatal Zika Virus Infection Causes
Persistent Abnormalities in Brain
Structure, Function, and Behavior in
Infant Macaques

Jones, Warren
Using Infant Blink Rate to Quantify Infant
Engagement During Social Interactions
with Their Caregivers
Associations Between Changes in Social
Visual Engagement and White Matter
Microstructure During the First 6 Months
of Life
Attainment of the Sit Milestone is Related
to Trajectories of Social Communication in
Children with Autism Spectrum Disorder
Examining the Association Between
Parent-reported Developmental Concerns
and the Development of Social Visual
Engagement in Young Children
Calibration-Free Eye-tracking for
Developmental Research Using Machine
Learning
Performance-Based Eye-Tracking
Measures Predict Parent Report of Child
Social-Emotional Functioning
Mainou, Bernardo A.
Doxorubicin Conjugation to Reovirus
Enhances Tumor Cell-Directed Oncolysis
Cell Death Induction by Engineered
Reovirus in Triple-Negative Breast Cancer
Cells
Roy, Krishnendu
Characterization of Mesenchymal Stem
Cells Used for Therapeutic Purposes
Silvestri, Guido
A Nonhuman Primate Model of Pediatric
HIV Infection to Evaluate Functional Cure
Strategies
Wright, Elizabeth
Immunogenicity of Novel RSV M-based
Virus-Like Particles

Gupta, Nitika
Soluble PD1 as a Biomarker in Pediatric
Immune Mediated Liver Disease
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Paul Spearman, MD &
Jens Wrammert, PhD
Grant Awarded: A $30 million
grant from NIAID was awarded
to Mary Allen Staat, MD, MPH
of Cincinnati Children's
Hospital Medical Center to fund
research to help examine how
the immune systems of infants
and growing children are
affected by their first
exposures to flu viruses. This
study will include the systems
biology expertise of Drs. Paul
Spearman and Jens Wrammert,
among others.
Lisa Cranmer, MD
Grant Awarded: In May 2019
Dr. Lisa Cranmer was awarded
her first NIH funding. She
received a K23 (1K23AI143479)
to investigate The Role of
Antibodies in Infant TB
Prevention. Her research will
examine whether
mycobacterium tuberculosis
(Mtb) antibodies protect HIVexposed infants from Mtb
infection and to identify
differences in Mtb humoral and
innate immunity between HIVexposed and HIV-unexposed
infants.
Evan Anderson, MD &
Inci Yildirim, MD, PhD, MSc
Doctors' Day Award: Drs. Evan
Anderson and Inci Yildirim who
were among nine out of 150
Emory faculty recognized by
their peers and colleagues for
their dedication to improving the
health and well-being of patients
and community through the care
they provide, the research they
conduct and their efforts to
teach and inspire leaders.

EVENTS
Save-the-Date

CCIV Weekly Seminars
The CCIV Monday Morning Seminars will
resume in September after the Summer
break. The new schedule will be announced
in early September.

Fall Symposium
The CCIV Fall Symposium is currently being
scheduled for the month of October. A "savethe-date" announcement will be sent out
once the date and speakers have been
confirmed.

Aims Bash
Request an Aims Review Session! They are
open to CCIV members who are investigators
with an upcoming NIH grant submission.
Sessions will be held throughout the Summer
upon request. Visit the CCIV Website for
details.

RESOURCES
Stay Connected

CCIV Website
Visit our website:
www. Pedsresearch.org/research/centers/cciv

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

Program Coordinator
Karol Flowers
karol.flowers@emory.edu
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