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 The 2017 CCIV Symposium hosted two keynote speakers, Dr. Mark Slifka from Oregon 
Health and Science University and Dr. Hans Langedijk from Janssen Vaccines & 
Prevention. It was a homecoming for Dr. Slifka, who did his postdoctoral work with Dr. 
Rafi Ahmed. Dr. Slifka described work from his 
group to better understand immunological 
memory. Dr. Slifka explained how the nature of 
the antigen targeted by the host immune 
response during infection or vaccination is a key 
determinant of the length and quality of 
protection. While a single dose of smallpox 
vaccination yields life-long protection, 
vaccination against Bordetella pertussis provides 
only short-term protection. Dr. Slifka also 
showed data on how multiple vaccination doses boost the quality of protection against some 
antigens. However, boosting can only increase protection up to a certain point. Intriguingly, 
there is a genetic link on the overall IgG levels observed in the human population. 
 Dr. Langedijk discussed the structure-based approach used by Janssen Vaccines & 
Prevention to design vaccines. Dr. Langedijk’s presented work from group’s efforts at 
developing strong neutralizing antibodies against the fusion (F) protein of Respiratory 
Syncytial Virus (RSV) during immunization. In patients infected with RSV, most 

neutralizing antibodies target a 
conformation of the F protein 
termed pre-fusion F. Using a 
structure-guided approach, Dr. 
Langedijk’s group introduced a 
proline residue in the F hinge 
region that stabilizes F in a pre-

fusion state. Expression of pre-fusion locked F using an adenovirus vector should yield 
robust pre-fusion F neutralizing antibodies. 
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 Emory researchers also participated in the 2017 CCIV Symposium. 
Dr. Bernardo Mainou presented work from his group on how 
mammalian orthoreovirus uses bacteria to enhance virion stability. Dr. 
Maud Mavigner discussed her work on using rhesus macaques to enhance 
our understanding of human immunodeficiency virus (HIV) persistence. 
Dr. Greg Melikian showed work from his group on host factors that 
restrict cell entry by influenza A virus and HIV. Dr. Larry Anderson 
presented data from his group on the role of RSV G protein in 
dampening the host adaptive immune response during infection. Dr. 
Elizabeth Wright showed work from her group to better understand the 
measles virus ribonucleoprotein complex using cryo-electron 
tomography. Dr. Kristy Rostad, who worked in Dr. Marty Moore’s 
laboratory during her fellowship, presented her work on developing 
an improved RSV vaccine using reverse genetics to enhance the 
thermostability and immunogenicity properties of the virus. The 
symposium also hosted posters from students and fellows. 

Symposium recap continued 

See all of the Symposium photos 

online on CCIV’s website! 

Faculty Presentations at the 2017 CCIV Symposium 

Continued on page 3 

This year the CCIV Symposium featured six faculty members giving short talks. Each of them has provided a brief 
summary of their talk and work. 
 
Bacteria Enhance Mammalian Reovirus Thermostability and Infection In the Intestines 
Presenter: Bernardo Mainou, PhD 
Gastrointestinal viruses traverse through environments in the gut that brings them in close 
proximity with the host enteric microbiome. Data presented showed: 

 The eukaryotic reovirus interacts with bacterial envelope components of Gram 
positive and Gram negative bacteria. 

 The interaction of reovirus with bacterial envelope components enhances virion 
thermostability. 

 Bacterial envelope components do not affect overall virus cell entry kinetics. 
 Depletion of gut bacteria from mice prior to oral reovirus infection, results in 

increasing levels of infection in the proximal small intestine but decreased infection 
in the colon. 

Our data show that the interactions of reovirus with enteric bacteria impact the biophysical properties of the virus, 
while the outcome of infection in the gut is altered by the presence of intestinal bacteria and the cellular 
microenvironment. 
 
HIV persistence in infants: a rhesus macaque model 
Presenter: Maud Mavigner, PhD 
The persistent reservoir of latently-infected cells, representing the main barrier to HIV cure, is probably different in 
children than in adults. 
We showed: 

 Safety and efficacy of antiretroviral therapy (ART) in SIV-infected rhesus macaque (RM) infants with 
undetectable plasma viral load achieved within a similar time frame as HIV-infected infants  

http://www.pedsresearch.org/research/centers/cciv/newsletters/
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 Persistence of low-levels of SIV DNA in peripheral blood and tissues in ART-treated 
infant RM 

 A larger contribution of the naïve CD4+ T-cells to the SIV DNA reservoir in ART-
treated RM infants than in adults. 

 Persistence of replication-competent SIV in the naïve CD4+ T-cells at comparable 
levels than in memory CD4+ T-cells. 

We established a model of HIV suppression in ART-treated SIV-infected RM infants 
suggesting that naïve CD4+ T-cells could be of critical importance in pediatric HIV 
infection. 
 
Restriction of virus entry by host factors 
Presenter: Greg Melikian, PhD 
Cells express a variety of factors to curb viral infection, including transmembrane proteins that interfere with the 
fusion stage of enveloped viruses. Here we show that: 

 Interferon-inducible transmembrane proteins (IFITMs) trap viral fusion at a 
hemifusion stage by preventing the formation of fusion pores required for the 
release of viral nucleocapsid. 

 IFITM distribution and intracellular trafficking pathways defines the spectrum of 
restricted viruses, such as influenza, Vesicular Stomatitis Virus and Ebola virus. 

 SERINC5 expressed in virus-producing cells incorporates into HIV-1 virions and 
inhibits their fusion with target cells. 

 SERINC5 alters the conformation of HIV-1 Env and induces functional 
inactivation of sensitive strains. 

Our data reveal novel cellular mechanisms of preventing viral infection and suggest potential strategies to block viral 
entry. 
 
Disease Pathogenesis and Design of an RSV Vaccine 
Presenter: Larry Anderson, MD 
Respiratory syncytial virus (RSV) is the single most important cause of serious lower respiratory tract disease in 
children under 1 year of age and a high priority for vaccine but despite over 60 years of research, no vaccine is yet 
available. Data presented showed: 

 The RSV G protein induces host immune responses that are important contributors to disease pathogenesis. 
 The presence of a CX3C chemokine motif in the G protein through which the 

protein and the virus to bind to the corresponding chemokine receptor CX3CR1 is 
important to G induced disease pathogenesis and virus infection. 

 In mice, preventing the G protein, and the virus, from binding to CX3CR1 by 
mutating the CX3C motif to CX4C increases the safety and efficacy of a live RSV 
vaccine. 

 In mice, preventing the G protein, and the virus, from binding to CX3CR1 with 
vaccine induced anti-G antibodies increases the safety and efficacy of a subunit RSV 
vaccine.  

 Preventing the G protein from binding to CX3CR1 may also improve the efficacy of anti-viral treatment of 
RSV infection.  

Blocking the RSV G protein’s induction of host responses that contribute to disease adds an anti-inflammatory effect 
that should enhance safety and efficacy of RSV vaccines and anti-viral treatment. The addition of this anti-
inflammatory effect may provide the missing piece needed to develop an RSV vaccine.  

Faculty Presentations continued 
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Advances in Structural Virology via Cryo-Electron Tomography 
Presenter: Elizabeth Wright, PhD 
Cryo-ET is the only method available through which small, unique objects 
including whole cells and pleomorphic viruses can be imaged to produce three-
dimensional (3D) structures at sub-nanometer to 10 nm resolution. 
Furthermore, cryo-ET bridges the ‘resolution gap’ between atomic resolution 
structures from x-ray crystallography/NMR and the lower-resolution images 
obtained from optical microscopy methods. We used cryo-ET to investigate the 
3D structure of measles virus (MeV) to define the structures of viral proteins 
and macromolecular complexes that regulate virus particle assembly and 
morphology. Data presented showed: 

 The matrix protein (M) was observed as an organized two-dimensional (2D) paracrystalline array on the 
cytoplasmic face of the membrane.  

 The ribonucleoprotein (RNP) complex remained associated with and in close proximity to the M lattice.  
 A two-layered F-M lattice was revealed when the F and M layers were averaged, suggesting interactions between 

the proteins. 
Our data provides evidence for a measles virus assembly model in which the M lattice may facilitate the well-ordered 
incorporation and concentration of the surface glycoproteins and the RNP at sites of virus assembly. 
 
 
Development of a Live-attenuated Vaccine for RSV with Enhanced Thermostability and Immunogenicity 
Presenter: Kristy Rostad, MD 
RSV is the leading cause of lower respiratory tract infections in infants, but currently there is no available vaccine. 
Achieving sufficient immunogenicity in an attenuated virus has been an obstacle to live-attenuated vaccine 
development. 

 We previously generated a live-attenuated vaccine candidate “DB1” which incorporated genetic modifications 
designed to attenuate the virus while maintaining its immunogenicity. These modifications included codon-
deoptimization of non-structural protein genes, deletion of SH protein, and 
substitution of the RSV subgroup A fusion (F) protein with a poorly 
fusogenic RSV subgroup B F protein.  

 To enhance DB1 thermostability and immunogenicity, we identified a 
chimeric RSV strain “A2-line19F” which had high intrinsic thermostability 
and immunogenicity that mapped to unique residues within the F protein. 
We incorporated four of these unique residues into DB1 to generate “DB1-
QUAD.” 

 DB1-QUAD had enhanced thermostability and immunogenicity in mice 
compared to DB1. It also had increased stability of the pre-fusion conformation of F protein, which is a known 
potent immunogen of RSV. 

 DB1-QUAD was completely efficacious at protecting mice against challenge with an RSV A clinical strain on 
day 100 post-infection. 

Incorporation of unique A2-line19F strain residues into an RSV live-attenuated vaccine candidate represents a 
strategy to boost vaccine thermostability, to enhance immunogenicity, and to stabilize pre-fusion conformation of the 
F protein. 

Faculty Presentations continued 
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 Rituximab (RTX) is a therapeutic antibody used to 
treat B-cell mediated immune diseases such as 
lymphoma, rheumatoid arthritis, and autoimmune 
blistering skin diseases (AIBD). It works by depleting 
CD20-expressing B cells, although it remains unclear 
and if any preexisting memory B cells (MBCs) may 
persist and undergo homeostatic expansion during 
recovery of the B cell compartment.  
 In this study, we have addressed the issue of the 
survival of protective pathogen-specific MBCs by 
studying influenza vaccine responses in AIBD patients 
who were previously treated with RTX. AIBD patients 
provide the ideal cohort to study these responses 
because they generally do not receive additional 
immunosuppressive interventions. We observed that 
while Rituximab-treated AIBD patients lacked influenza-
specific memory B cells in the blood prior to 
vaccination, patients were able to mount potent recall 
responses to vaccination, as measured by both 
plasmablast and serological responses.  

 Overall, this data suggests that a pool of preexisting 
MBCs survives RTX-mediated depletion and provides 
potent recall responses. This may have important 
implications not only in the clinical care of RTX-treated 
patients, but also contribute to our basic understanding 
of the maintenance of normal and autoimmune human 
MBCs. 
-Submitted by the authors, please find the article here: 
https://www.ncbi.nlm.nih.gov/pubmed/28614800 
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 Each year, a high number of adolescents in the 
United States get infections from having sex. These are 
called sexually transmitted infections (STIs). In HIV-
infected people, other STIs increase the chances of 
passing HIV to someone else. We did this study to look 
at how many HIV-infected adolescents get STIs other 
than HIV. We also wanted to see whether adolescents 
with good control of HIV had lower chances of getting 
STIs than those with poor HIV control. We defined 
good control of HIV as having an average CD4 count 
above 500 and having low levels of HIV virus (viral load 
less than 500 copies/mL). We used data from the 
IMPAACT P1074 study. 

Continued on page 6 

 We looked at 1,042 adolescents that were between 
12.5 and <25 years old (49% male, 61% black). Most of 
the adolescents (88%) were born with HIV. New STIs 
were reported in 120 participants during the study. The 
most common ones were human papilloma virus (HPV) 
and chlamydia. We found that adolescents were at 
higher risk of having a new STI if they were older or 
female. We also observed higher STI risk among 
adolescents that were not born with HIV or who had 
poor control of their HIV.  
 This study showed a significant number of STIs in 
this group of HIV-infected teens. STI prevention, 
including promoting condom use and HPV vaccination, 

Robust memory responses against influenza vaccination in pemphigus patients 

previously treated with rituximab 
Cho A, Bradley B, Kauffman R, Priyamvada L, Kovalenkov Y, Feldman R, Wrammert J. JCI 

Insight. 2017 Jun 15;2(12). PMID: 28614800 

Sexually Transmitted Infections in Youth with Controlled and Uncontrolled HIV Infection 
Camacho-Gonzalez A., Chernoff M., Williams P., Chahroudi A., Oleske J., Chakraborty R., Traite S., 

Purswani M., Abzug M., and the International Maternal Pediatric Adolescent AIDS Clinical Trials 

(IMPAACT) P1074 Study Team. Journal of Pediatric Infectious Diseases, September, 2017 PMID: 

27440505 

View all recent publications on CCIV’s website or click here. 

Wrammert Lab 

https://www.ncbi.nlm.nih.gov/pubmed/28614800
https://www.ncbi.nlm.nih.gov/pubmed/28614800
https://www.ncbi.nlm.nih.gov/pubmed/27440505
http://www.pedsresearch.org/uploads/blog/doc/2017-12_CCIV_Newsletter_Publications.pdf
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is needed. STI risk is higher in older youth and females 
and those who acquire HIV through sex. Having poor 
control of their HIV also increases the chance of getting 
an STI.  
 Support: This study was supported by the National 
Institutes of Health, National Institute of Allergy and 
Infectious Diseases, Division of AIDS, the National Institute 
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Bernardo Mainou, PhD named interim CCIV center director 

of Child Health and Human 
Development, and the National 
Institute of Mental Health  
-Submitted by the authors, please 
find the article here: https://
www.ncbi.nlm.nih.gov/
pubmed/27440505 

Andres Camacho-
Gonzalez, PhD 

Bernardo Mainou, PhD, assistant professor in the division of Pediatric Infectious Diseases has been named interim 
center director during Marty Moore’s leave of absence. Dr. Mainou joined the Emory faculty in fall 2015 from 
Vanderbilt University. He completed his PhD at the University of North Carolina, Chapel Hill. At Emory, his lab has 
two main research focus areas: to understand how virus-bacteria interactions affect virus biology and to develop 
improved viral oncolytic therapeutics. 
Dr. Mainou is already hard at work lining up visiting speakers for 2018 and representing CCIV. Do not hesitate to 
reach out to him about any center-related business. 

https://www.ncbi.nlm.nih.gov/pubmed/27440505
https://www.ncbi.nlm.nih.gov/pubmed/27440505
https://www.ncbi.nlm.nih.gov/pubmed/27440505
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Visit our website: www.pedsresearch.org/research/centers/cciv 
The CCIV website is part of www.pedsresearch.org!  

 
Interim Center Director: 
Bernardo Mainou, PhD 
bernardo.mainou@emory.edu 
 
Program Coordinator: 
Karen Kennedy, PhD 
kmurra5@emory.edu 

Pediatric ID Seminar Series 
Meets each Monday at 9 am in the Emory-Children’s Center Room 302 
 
Seminars 

 February 2, 2018: Matt Frieman, PhD, University of Maryland 
 April 18, 2018 Egleston Grand Rounds: Adam Lauring, MD, PhD, University of Michigan 
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