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Pyroptosis  versus Apoptosis as a Defense Against Intracellular Bacterial Infection 
Abele, Taylor (Duke University); Miao, Edward A; Harvest, Carissa; Billman, Zachary 
taylor.abele@duke.edu 
  
The ability to ward off pathogens is essential for the survival of a species. Programmed 
cell death plays an important role in defending against intracellular pathogens by 
eliminating the intracellular niche and recruiting professional phagocytes. Pyroptosis is 
an inflammatory and lytic form of programmed cell death. Our lab has previously 
demonstrated the mechanisms by which pyroptosis is able to detect and clear bacterial 
infections. Apoptosis provides a non-inflammatory and non-lytic contrast to pyroptosis. 
While extrinsic apoptosis is well-established as being able to clear intracellular 
pathogens, there are limitations in the ability to robustly study the role of intrinsic 
apoptosis in clearing other intracellular infections. We have created two infection models 
using engineered S. typhimurium that allow us to directly induce apoptosis in vivo to 
investigate the efficacy of intrinsic apoptosis in clearing a Salmonella infection compared 
to pyroptosis. In the first model, we use our pyroptosis-inducing Salmonella (FliC-ON) to 
induce apoptosis via the caspase-1 to BID pathway that acts only in gasdermin D 
knockout mice. In the second model, we engineered a Salmonella to specifically induce 
BID-dependent apoptosis (BID-ON). Our complementary models have shown that while 
pyroptosis immediately and robustly leads to clearance of Salmonella compared to wild 
type controls, apoptosis does not lead to similar efficient clearance of the bacteria. 
Instead, clearance is delayed until after 48h of infection. Further, the downstream 
mediators of clearance are different between pyroptosis and apoptosis. While clearance 
after pyroptosis requires reactive oxygen generation by the phagocyte NADPH oxidase, 
clearance after apoptosis is not dependent the NADPH oxidase. Instead, clearance after 
apoptosis requires interferon-gamma, which is not required for clearance after 
pyroptosis. Our data shows that the ability of a host to clear a pathogen is specific to the 
type of programmed cell death that is induced.  
 
2 
Adherent / Invasive Escherichia coli - Produced Yersinia ßactin activates HIF-1α to 
induce pro-fibrotic macrophages 
Ahn, Ju-Hyun (Department of Microbiology and Immunology, University of North Carolina 
at Chapel Hill, Chapel Hill, North Carolina, USA); Lopez, Lacey R.; Tibbs, Taylor N.; 
Rothemich, Aaron; Cummings, Ian; Yu, Yen-Rei A.; Robert M., Tighe; Denson, Lee A. ; 
Arthur, Janelle C.  
juhyun_ahn@med.unc.edu 
  
Inflammatory bowel diseases (IBD), notably Crohn's disease (CD), are chronic relapsing 
inflammatory disorders caused by aberrant immune responses to resident 
gastrointestinal (GI) microbes. Intestinal fibrosis is a significant complication in CD 
patients, causing severe intestinal strictures and obstructions that are ultimately relieved 
by surgical bowel resection. Mechanisms driving IBD-associated fibrosis are poorly 
understood but implicate the microbiome, notably adherent-invasive E. coli (AIEC). 
Previously, our work demonstrated that AIEC production of the siderophore 
yersiniabactin (Ybt) promotes fibrosis in a gnotobiotic Il10-/- mouse model. These pro-
fibrotic effects did not require AIEC uptake/utilization of Ybt, suggesting direct effects on 
the host. Here we show that CD11b+ F4/80+ macrophages are abundant in the 
submucosa and muscularis of fibrotic lesions in IBD mouse models and human IBD 
patients. We hypothesized that Ybt targets host macrophages to drive fibrosis. HIF-1α 
activation is a critical for immune cell function in inflammation and can be activated by 
metal sequestration. We demonstrate that AIEC infection drives HIF-1α in macrophages, 
which is dependent upon Ybt production. In fibrotic lesions of IBD mouse models and 
human IBD patients, HIF-1α is activated and nuclear-localized to macrophages. We 
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identify that zinc sequestration is responsible for HIF-1α activation, rather than canonical 
iron binding to Ybt. Furthermore, co-culture of macrophage and fibroblast cells reveal 
that AIEC infection potently induces pro-fibrotic genes, a phenomenon that requires 
AIEC, macrophages and fibroblasts interacting together. Ongoing work is expected to 
determine the specific contribution of Ybt, zinc, and macrophage HIF-1α activation in 
these pro-fibrotic effects. These results suggest that as intestinal macrophages 
encounter AIEC, Ybt sequesters zinc, causes an accumulation of nuclear HIF-1α, and 
this imbalance of metal homeostasis drives pro-fibrotic macrophage activation. 
Ultimately, effective fibrotic remodeling fails and leads to intestinal fibrosis in IBD 
patients. 
 
3 
Cmv5s induces splenic tissue damage and myeloid population changes during 
acute murine cytomegalovirus infection. 
Annis, Jessica (Department of Microbiology, Immunology, and Cancer Biology. 
University of Virginia. ); Crittenden, Rowena; Brown, Michael 
jla3nd@virginia.edu 
  
The MHC-linked, C57L-derived Cmv5s quantitative trait locus (QTL) suppresses the 
ability of class I molecule H-2Dk to convey resistance to MCMV infection in MA/My 
background mice. These Cmv5s-bearing, MA/My congenic (M.H2k/b) mice present with 
increased viral load, weight loss, and severe splenic tissue damage by 4 days post 
MCMV infection (dpi). In order to better understand the timeline of infection in our Cmv5-
disparate mice, we took a closer look at 2dpi hypothesizing that we would see the viral 
loads diverge in our mice before any tissue damage or weight loss was apparent. 
Interestingly, at 2dpi there was no difference in the weight loss or viral loads of our 
Cmv5-disparate mice, however we did see initiation of tissue damage in the M.H2k/b 
mice that was associated with a significant accumulation of neutrophils at the marginal 
zone, many of which were dead or dying. To determine if this influx of neutrophils was 
the cause of the extensive tissue damage in the 4dpi mice, we depleted the neutrophils 
by two separate approaches and did not see an alleviation of tissue damage in either 
setting. This evidence suggests that the neutrophils are not the cause of the splenic 
tissue damage. Further investigation into the 4dpi splenic damage revealed an 
exacerbation of red pulp macrophage loss in the M.H2k/b mice and we are currently 
investigating the role of macrophages in this tissue damage phenotype using imaging, 
flow cytometry, and in vitro assay approaches. 
 
4 
OxPAPC Induces a Th1-like Phenotype in Regulatory T Cells 
Appleton, Brenna (Vanderbilt University); Smith, Harrison; Palmer, Sydney; Major, Amy 
brenna.d.appleton@vanderbilt.edu 
  
Atherosclerosis, the most common form of cardiovascular disease, is characterized by 
accumulation of oxidized lipid (oxL) products, including oxidized 1-palmitoyl-2-
arachidonoyl-sn-glycero-3-phosphocholine (oxPAPC) in the artery wall. These oxL can 
drive immune cell recruitment to the intima and single cell approaches have revealed the 
infiltrate in plaques is nearly 50% T cells. Regulatory T cells (Tregs) are known to be 
atheroprotective, but are generally decreased during disease progression due to cell 
death and loss of stability. However, the mechanisms behind these changes are 
unknown. Given this information and the fact that other oxL products have been shown 
to inhibit the ability of Tregs to properly differentiate, we hypothesized oxPAPC would 
alter Treg cell polarization to promote pro-atherosclerotic phenotypes. Results show that 
treatment with oxPAPC does not alter the proportion of FoxP3+ Tregs, but significantly 
increases T-bet+ FoxP3+ Tregs (~three-fold) and these cells produce more IFN-g 
(~three-fold). OxPAPC treated Tregs transiently express higher levels of functional Treg 

applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/jla3nd@virginia.edu
applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/brenna.d.appleton@vanderbilt.edu


markers, like CD25 (two-fold) and GITR (~two-fold), but these are significantly reduced 
by Day 5 of culture. At this time point, oxPAPC treated Tregs are less suppressive than 
controls in vitro. OxPAPC treated Tregs also have significantly reduced viability. 
Scavenger receptor, CD36, can bind oxPAPC, suggesting it may be part of the 
mechanism behind these changes. When CD36-/- Tregs are treated with oxPAPC, the 
proportion of T-bet+ Tregs is similar to B6 controls. IFN-g is known to act in an autocrine 
manner meaning its elevation in oxPAPC treated Tregs may also be important to the 
mechanism. When oxPAPC treated Tregs are cultured with excess IFN-g neutralizing 
antibody, T-bet+ FoxP3+ Tregs are reduced by ~30%. Neither CD36 nor IFN-g inhibition 
improve the oxPAPC-induced viability deficit. We conclude that oxPAPC promotes a 
Th1-like Treg phenotype, partly through CD36 and IFN-g, but that an independent 
mechanism exists to increase cell death.   
 
5 
A temporal switch in T follicular helper cells controls the output of the Germinal 
Center response to influenza 
Arroyo Diaz, Nicole (University of Alabama Birmingham ); Bachus, Holly; Papillion, 
Amber; Rosenberg , Alexander; Bradley, John; Leon-Ruiz, Beatriz; Ballesteros-Tato, 
Andre 
nmad@uab.edu 
  
T follicular helper (Tfh) cells are a specific subset of CD4 T cells that localize in the B cell 
follicle and are essential for the Germinal Center (GC) response. Under polarizing 
environments, Tfh cells produce effector cytokines, including IFN-γ and IL-4. Beyond 
promoting class switching, the role played by the different subsets of cytokine-producing 
Tfh cells remains largely unexplored. Using an influenza infection model, we show here 
that Tfh cells switch from producing IFN-γ early after infection to mainly producing IL-4 at 
later time points. Importantly, IFN-γ and IL-4-producing differently control the GC B cell 
response to influenza. Whereas IL-4-producing Tfh cells help GC maintenance late after 
infection, interaction with IFN-γ producing Tfh cells skews the GC B cell response 
towards the memory differentiation pathway early after infection. Consequently, lung-
memory B cells fail to differentiate in the absence of IFN-γ producing Tfh cells. 
Collectively, our results support a model in which temporary changes in cytokine 
production by Tfh cells dynamically control the outcome of the GC response. Hence, our 
data provide new insights into GC fate decisions following influenza infection. 
 
6 
Strong tonic TCR signals are associated with negative regulation of naïve CD4+ T 
cells  
Au-Yeung, Byron (Department of Medicine, Emory University); Zinzow-Kramer, Wendy; 
Eggert, Joel; Scharer, Christopher 
byron.au-yeung@emory.edu 
  
Naive T cells constantly experience tonic or basal TCR signals in response to self-
peptides presented by MHC (pMHC) in vivo. We aimed to define how tonic TCR 
signaling impacts naive CD4+ T cells at the functional, transcriptional, and epigenetic 
levels. The transgenic Nur77-GFP reporter gene is responsive to tonic TCR signals. 
Naive CD4+ T cells can express a broad range of Nur77-GFP transgene expression at a 
single cell level, even if they express identical transgenic TCRs. Immature T cells that 
express high levels of Nur77-GFP following selection in the thymus tend to sustain high 
Nur77-GFP expression in the periphery. Naive CD4+ T cells with a Nur77-GFPHI Ly6C- 
phenotype experience the strongest tonic TCR signaling and in the OT-II TCR transgenic 
system, exhibit less sensitivity to stimulation with low doses of cognate pMHC or to 
weaker affinity pMHC. Analyses of gene expression in Nur77-GFPHI Ly6C- cells suggest 
a transcriptional program consistent with T cell activation, but also of negative regulation. 
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Analyses of chromatin accessibility by ATAC-seq revealed over 3000 differentially 
accessible chromatin regions in Nur77-GFPHI Ly6C- cells, including several loci within or 
near genes encoding negative regulators such as Ctla-4 and Tim3. Nur77-GFPHI Ly6C- 
cells exhibited increased accessibility at multiple loci in the gene encoding Tox. A subset 
of these loci was previously reported to be more highly accessible in exhausted T cells. 
These findings suggest that persistent strong tonic TCR signaling may induce changes 
similar to those that occur during exhaustion. We propose that naive CD4+ T cells adapt 
to strong tonic TCR signaling and as a result, exhibit decreased sensitivity to subsequent 
TCR stimulations.    
 
7 
Systemic perturbations to scRNA-seq reveal dropout-susceptible transcripts as 
the primary driver of batch effects that can be mitigated by normalization 
strategies. 
Babcock, Benjamin R. (Department of Medicine, Division of Immunology, Lowance 
Center for Human Immunology, Emory University School of Medicine, Atlanta, GA 
30322, USA); Yang, Junkai; Kosters, Astrid; White, Mackenzie L.; Ghosn, Eliver E. B. 
ben.babcock@emory.edu 
  
Single-cell RNA sequencing (scRNA-seq) can reveal accurate and sensitive RNA 
abundance in a single sample, but robust integration of multiple samples into larger 
datasets remains challenging. Large-scale scRNA-seq data generated by different 
workflows or laboratories can contain batch-specific systemic variation. Such variation 
challenges data integration by confounding sample-specific biology with undesirable 
batch-specific signals. There is a need to empirically evaluate potential sources of 
systemic variation and for guidance in selecting experimental and computational 
approaches to minimize the impact of batch-specific signals on data interpretation.   To 
uncover the contributions of experimental variables to batch-specific signals, we 
intentionally perturb potential sources of systemic variation in human peripheral blood 
samples. Using in-house generated data, we investigate sample donor, sample 
encapsulation, sequencing replicate, sequencing depth, and the effects of pooling 
multiple libraries for concurrent sequencing. To quantify the downstream effects of batch-
specific signals on data interpretation, we introduce a new scoring metric, the Cell 
Fidelity Statistic (CFS). CFS identifies cell misclassifications that occur both as a result of 
systemic variation, or unoptimized computational approaches when merging multiple 
batches.   We show that a major contributor to batch-specific signals is donor-specific 
detection of broadly expressed but low expression-level transcripts, which are 
susceptible to dropouts. We confirm this finding across multiple chemistries and tissues, 
including publicly available data. Optimized experimental design did not eliminate these 
donor-specific signals. However, optimized transcript normalization could mitigate the 
influence of low-expression donor-specific transcripts and minimize the risk of 
overcorrecting or otherwise misinterpreting biological signals. Using CFS, we identify a 
pervasive risk of cell lineage misclassification, even extending to publicly available data 
and well-merged datasets. 
 
8 
Tumor Associated Macrophages Explain the Obesity Paradox in Cancer Through 
PD1 Driven Metabolic Dysfunction.  
Bader, Jackie (Vanderbilt University Medical Center); Madden, Matthew; Reinfeld, 
Bradley; Wolf, Melissa; Cottam, Matthew; Ye, Xiang; Boussiotis, Vassiliki; Beckermann, 
Kathryn; Rathmell, W. Kimryn; Rathmell, Jeffrey 
jackie.bader@vumc.org 
  
Obesity-induced chronic inflammation can lead to immune cell exhaustion indicated by 
the checkpoint, PD1. Paradoxically, this obesity-induced exhaustion accelerates cancer 

applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/ben.babcock@emory.edu
applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/jackie.bader@vumc.org


progression but primes for increased efficacy of checkpoint targeted therapies. Although 
anti-PD1 is recognized as a T cell targeted immunomodulator in cancer therapies, its 
effect on PD1-expressing tumor associated macrophages (TAMs) remains uncertain. We 
hypothesized that PD1 expression on TAMs is increased in obesity and that checkpoint 
blockade would restore metabolic function. Mice fed low fat (LFD) or high fat (HFD) diets 
for 28 weeks were injected subcutaneously with MC38 colorectal carcinoma cells 
followed by treatment with IgG Isotype control or anti-PD1. Interestingly, obese tumor 
bearing mice had a significantly increased frequency of PD1-expressing TAMs, but not 
exhausted T cells. TAMs from obese tumors were also more dysfunctional through 
reduced MHCII, CD80 expression and phagocytosis. PD1+ TAMs were depleted in 
genes associated anti-tumor function including glycolysis, phagocytosis, and antigen 
presentation compared to PD1- TAMs. Consistent with this association, tumor-
conditioned macrophages, in-vitro, had significantly reduced glycolysis upon exposure to 
recombinant PD1-ligand and that anti-PD1 blockade rescued this effect. The loss of PD1 
promotes anti-tumor immunity through increased macrophage glucose uptake and 
glycolysis as well as increased MHCII expression and phagocytosis in TAMs. Lastly, 
myeloid specific ablation of PD1 resulted in reduced tumor growth compared to WT 
mice. TAMs deficient in PD1 exhibited increased OCR and ECAR compared to WT 
TAMs. These results establish that PD1 expression on macrophages alters metabolism 
and function. Therefore, the predominance of dysfunctional PD1+ TAMs contribute to the 
"obesity paradox" in relation to anti-PD1 efficacy. These findings reveal a unique 
macrophage-specific mechanism for immune checkpoint therapy which may allow for 
improved response in TAM enriched tumors.  
 
9 
An epithelial-immune circuit amplifies inflammasome and IL-6 responses to SARS-
CoV-2 
Barnett, Katherine (University of North Carolina - Chapel Hill); Xie , Yuying; Asakura, 
Takanori; Song, Dingka; Taft-Benz, Sharon A. ; Guo, Haitao; Yang, Shuangshuang; 
Liang, Kaixin; Okuda, Kenichi; Gilmore, Rodney C. ; Loome, Jennifer F. ; Oguin III, 
Thomas H.; Sempowski, Gregory D.; Randell, Scott H.; Heise, Mark T; Lei, Yu Leo; 
Boucher, Richard C.; Ting, Jenny P.-Y. 
barnettk@med.unc.edu 
  
As new SARS-CoV-2 variants continue to emerge, the COVID-19 pandemic remains a 
global burden, causing economic disruption, morbidity, and mortality. Elevated 
interleukin (IL)-1β and IL-6 are hallmarks of the cytokine storm that accompanies severe 
COVID-19. Here, we investigate how SARS-CoV-2 infection promotes secretion of these 
cytokines and if this process is enhanced in severe disease. Primary human airway 
epithelial cells (HAE) support SARS-CoV-2 replication and have functional 
inflammasomes, innate immune sensory complexes that mediate IL-1β secretion, but the 
inflammasome is inactive in infected HAE. In leukocytes, SARS-CoV-2 does not replicate 
yet upregulates transcription of inflammasome-related genes. Inflammasome activation 
and subsequent IL-1β secretion in leukocytes requires a second signal, which is 
provided by the infected epithelium. In turn, COVID-19 autopsy lungs show active 
inflammasomes in myeloid cells lacking SARS-CoV-2 antigens. Patient single cell RNA 
sequencing (scRNAseq) data reveal that priming of multiple inflammasomes in myeloid 
cells is heightened in severe COVID-19 as compared to mild/moderate disease. Once IL-
1β is produced, it stimulates robust IL-6 secretion from HAE, promoting a burst of pro-
inflammatory cytokine production. Therefore, infection alone does not increase IL-1β 
secretion by either cell type. Rather, bi-directional interaction between the SARS-CoV-2-
infected epithelium and immune bystanders promotes production of both IL-1β and IL-6, 
revealing a pro-inflammatory cytokine circuit that is exacerbated in severe COVID-19.  
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10 
Transcriptomic analysis highlights neutrophil heterogeneity in ocular surface 
disease immunopathogenesis 
Beatty, Cole (Duke University); Yu, Chen; Littleton, Sejiro; Mathew, Rose; Kalnitsky, 
Joan; Tserentsoodol, Nomi; Saban, Daniel 
cole.beatty@duke.edu 
  
Our understanding of neutrophil biology has grown considerably in recent years, 
especially in the context of their heterogeneity. Though neutrophil programming has long 
been thought to occur primarily in the bone marrow, there is a growing appreciation for 
the ability of peripheral tissues to further shape neutrophil phenotype and function, 
particularly in the context of disease. Our lab previously showed that neutrophils play a 
key role in the pathobiology of ocular surface disease. Here, we address whether 
neutrophil heterogeneity is relevant in the ocular surface tissues in health and ocular 
disease contexts, and, if so, whether there is a disease-causing neutrophil transcriptomic 
program. To address this question, we performed scRNA-seq on tissues collected from 
our mouse model of meibomian gland dysfunction (MGD), a disease in which the oil 
glands of the eye fail to sufficiently produce lipids that stabilize the tear film. To induce 
MGD, we systemically immunize C57Bl/6 mice with ovalbumin (OVA) and adjuvant (alum 
and pertussis toxin), followed by instillation of OVA-laden eyedrops. We identified 
several neutrophil signatures in our mice, including a signature that was nearly exclusive 
to diseased ocular tissues. Gene set enrichment analysis revealed that this disease-
associated signature was proinflammatory. Collectively, we identified a unique neutrophil 
cluster in the diseased tissue that is likely critical to the pathobiology of MGD. Future 
studies will leverage these data for in-situ validation and gain/loss-of-function studies to 
characterize this neutrophil program. 
 
11 
Bcl-2 antagonism to reduce the reservoir in ART treated SIV-infected Rhesus 
macaques 
Bergstresser, Sydney (Emory University); Lewis, Vanessa; Keele, Brandon; Liang, Shan; 
Carnathan, Diane; Paiardini, Mirko; Kulpa, Deanna; Silvestri, Guido 
snbergs@emory.edu 
  
HIV-1 infection of humans can persist for decades despite suppressive antiretroviral 
therapy (ART) due to the presence of a small number of infected cells carrying latent 
intact replication competent provirus that escape immune detection. The "shock and kill" 
cure strategy aims to eliminate theses latently infected cells through latency reversal and 
immune system recognition and clearance. The significance of HIV immune responses 
such as antigen-specific cytotoxic CD8+ T cell activities are well described, however 
several observations indicate CD8+ T cells may also inhibit HIV-1 replication through 
non-cytolytic mechanisms. Two studies conducted in ART-treated SIV-infected RMs 
have shown that: (i) CD8+ lymphocytes are required to maintain virus suppression under 
ART; and (ii) CD8 depletion reveals a powerful latency-reversal effect by the interleukin-
15 super-agonist N-803. To further investigate the interplay of non-cytolytic mechanisms 
of HIV transcriptional silencing and latency reversal, we use the depletion of CD8+ 
lymphocytes in an ART-treated SIV-infected RM model as a tool to understand in vivo 
mechanisms required to disrupt SIV/SHIV persistence and drive virus reservoir 
elimination under ART. Here, we will expand upon our previous in vivo studies to 
combine CD8α depletion in SIV-infected, ART-suppressed Rhesus macaques with the 
latency reversing agent (LRA) N-803, an IL-15 superagonist, plus a Bcl-2 family 
antagonist to induce apoptosis of activated SIV-infected CD4+ T cells ("shock & 
suicide"). Previous work associated the pro-survival protein Bcl-2 with persistence of 
HIV-1-infected CD4+ T cells from ART suppressed people living with HIV (PLWH). We 
hypothesized that Bcl-2 may drive the survival of SIV-expressing cells in vivo after 
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latency reversal. We will evaluate the impact of this intervention  on the frequency of 
SIV-infected cells and post-ART viral rebound. To further support clearance of 
reactivated SIV-infected cells, we will also introduce four broadly neutralizing antibodies 
against SIV in combination with the intervention strategy and assess the effects on post 
treatment control during analytical treatment interruption (ATI). Together, these proposed 
interventions will provide important insight on the persistence of the SIV reservoir and 
therapies that have the capacity to reduce the longevity of this reservoir under ART. 
 
12 
Maternal oral immunization for generation of potently neutralizing influenza-
specific antibodies in blood and breast milk  
Beverly, Christopher (Duke University); Sun, Francis; Gurley, Sarah Anne; Langel, 
Stephanie 
christopher.beverly@duke.edu 
  
Pregnant women and infants are at increased risk of severe illness from influenza 
infection. Although immunization of pregnant women with an inactivated trivalent 
influenza vaccine (IIV) has been recommended for several decades, vaccination rates 
are substandard which increases the likelihood of severe illness during the prepartum or 
postpartum period. Furthermore, IIV immunogenicity is reduced in children under the age 
of 5 who comprise nearly half of the influenza-associated pediatric mortalities in the US. 
Therefore, innovative vaccine strategies are needed to protect the maternal-neonatal 
dyad and reduce influenza-associated morbidity and mortality. We hypothesize that 
maternal oral influenza immunization with a human adenovirus type 5 monovalent 
vaccine (VXA-A1.1) will elicit maternal systemic and breast milk influenza-neutralizing 
antibodies that are passively transferred to the suckling neonate. Nonpregnant and 
pregnant/lactating ferrets were immunized with either VXA-A1.1 (n=8 per group) or saline 
(n=4 per group) perorally with an endoscope at week 0 (2 weeks prepartum) and week 4 
(2 weeks postpartum). Saliva, nasal wash, serum and colostrum/milk samples were 
collected after immunization and subsequently every two weeks post second 
immunization. Additionally, serum and intestinal contents were collected from ferret kits. 
HA-specific ferret IgG ELISAs were used to detect seroconversion post immunization. 
Hemagglutinin inhibition (HAI) and microneutralization assays were used to detect HA-
specific antibody binding and neutralization in milk, respectively. Nonpregnant and 
pregnant ferrets had robust levels of HA-specific IgG and influenza neutralizing 
antibodies post second immunization in serum and in milk of the lactating ferrets, as well 
as intestinal and serum contents of multiple kits, demonstrating passive antibody transfer 
to suckling kits. Additionally, HA-specific IgG antibodies were detected in maternal oral 
samples and nasal washes. In a subset of milk samples, HA-specific IgA antibodies were 
detected by electro-chemiluminescence. Our results demonstrate that oral Ad5 influenza 
vaccination results in trafficking of HA-specific and influenza neutralizing antibodies into 
breast milk of lactating ferrets. An easy-to-deliver maternal influenza vaccine that boosts 
protective influenza-specific antibodies in the maternal-neonatal dyad is a needed 
strategy for protection of these vulnerable populations. 
 
13 
Identification of Histoplasma capsulatum secreted virulence factors. 
Billman, Zachary (Duke University); Miao, Edward; Goldman, William 
zachary.billman@duke.edu 
  
Humans have developed an extensive suite of detection strategies to protect the 
intracellular space from invasion. Nevertheless, many human pathogens successfully 
circumvent these strategies. Indeed, numerous intracellular parasites, bacteria, and 
viruses infect this sacred intracellular space and cause severe disease in 
immunocompetent people. Surprisingly, no fungi have the capacity to breach the 
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intracellular space efficiently enough to become significant diseases in 
immunocompetent people on the level of malaria, tuberculosis, and HIV. Why have fungi 
failed to use the intracellular niche to become human to-human pathogens, whereas 
numerous parasites, bacteria, and viruses succeeded in the strategy of intracellular 
replication? We hypothesize this divergence may exist because of fundamental 
differences in how these pathogens manipulate their target host cells using secreted 
effector proteins. Interestingly, despite the ability of intracellular fungi to expertly evade 
potent innate immune mechanisms and make the host cells amenable for replication, no 
secreted effector protein has been identified in any intracellular fungus. Here, we 
propose experiments using the intracellular fungus Histoplasma capsulatum to first 
identify secreted proteins, then identify those proteins which translocate into the host 
cell. 
 
14 
Uncovering mechanisms between oligosaccharide galactose-alpha 1,3-galactose 
(alpha-gal) sensitization and atherosclerosis  
Blackburn, Cassidy  (University of Virginia); Pattarabanjird, Tanyaporn ; Qiao, Hui ; 
Drago, Fabrizio ; Marshall, Melissa; Erickson, Loren; McNamara, Coleen 
gsz9mw@virginia.edu 
  
Recent work by our group and others has shown that individuals with IgE to the 
oligosaccharide allergen present in mammalian products (α-gal) have increased and 
more severe atheroma than those without α -gal specific IgE. These data suggest α -gal-
specific IgE increases plaque severity and vulnerability, yet mechanisms that promote 
production of IgE to α -gal are unknown.   Previous work from our group utilized multi-
omics single-cell analysis of circulating PBMCs from subjects with coronary angiography 
at UVA and showed subjects with IgE α -gal sensitization had a higher frequency of 
CCR6hi switched memory (SWM) B cells and that the CCR6 ligand, CCL20, increased 
class switching to IgE.   To determine mechanisms whereby CCR6 may mediate IgE 
class switching, we enriched total B cells from healthy donor peripheral blood 
mononuclear cells and stimulated with 20ng/ml human IL-4 and 10 µg/ml agnostic anti-
human CD40 with or without 20ng/ml CCL20 for 3 days. After 3 days of treatment, cells 
were collected and stained with a 15-color panel and analyzed via flow cytometry. Cells 
were analyzed for surface expression of CD20 and CD3 to gate total B cells. Gated B 
cells were further separated into CD27+/IgM-/IgD- to define SWM B cell population. 
CCR6+ SWM B cells have an average of 20% increase of phosphorylated mTOR in total 
SWM B cells compared to CCR6- SWM B cells. These results suggest CCR6 signaling 
induces mTOR phosphorylation and activation. Thus, mTOR activation and downstream 
mediators may be necessary for α -gal induced B cell class switching. From these 
preliminary studies, we conclude that CCR6 signaling increases the percent pmTOR+ 
SWM B cells. We will continue to investigate downstream mTOR mediators in regard to 
B cell class switching and how α-gal sensitization augments B cell IgE class switching 
and increases atherosclerosis with our novel α -gal-/- Apoe-/- mouse.  
 
15 
T cell extracellular vesicles in allergic airway inflammation 
Bunn, Kaitlyn (Vanderbilt University); Rose, Kristie; Pua, Heather 
kaitlyn.e.bunn@vanderbilt.edu 
  
Extracellular vesicles (EVs) are small, secreted membrane particles that mediate inter-
cellular communication by delivering cell-derived cargoes. We previously found that 
immune cells secrete EVs into the airways during allergic lung inflammation in mice. The 
goal of this study was to determine the contribution of T cells to allergic airway EVs, 
identify protein cargoes carried by T cell EVs, and assess the effects of T cell EVs on 
eosinophils, key drivers of allergic inflammation. To test the contribution of T cells to 
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allergic airway EVs, allergic airway inflammation was induced in mice with T cell-specific 
membrane labeling, and bronchoalveolar lavage fluid (BALF) was collected and 
subjected to single vesicle flow cytometry. We found that 2% of vesicles (~6 million 
vesicles per airway) in the BALF of mice with induced allergic airway inflammation were 
of T cell origin. To identify T cell EV protein cargoes, EVs were purified from Th1 and 
Th2 cell culture media and subjected to mass spectrometry. Mass spectrometry data 
revealed that Th1 and Th2 cell EVs carry T cell membrane proteins important for T cell 
function, such as LFA-1 and CD71. A total of 957 proteins were identified, some of which 
were shared between Th1 and Th2 EVs and some of which were unique. The presence 
of identified cargoes in the allergic airway was assessed by in vivo single vesicle flow 
cytometry. We found that T cell EVs in the allergic airway also carry LFA-1 and CD71. 
Finally, to assess the effects of T cell EVs on eosinophils, bone marrow-derived 
eosinophils were treated with EVs purified from Th2 cell culture media, and eosinophil 
viability, migration, and degranulation were assessed. We found evidence suggesting 
that EVs secreted by Th2 cells enhance eosinophil viability but do not affect eosinophil 
migration or degranulation. These results provide evidence that T cells secrete EVs 
carrying protein cargoes involved in T cell function into the allergic airway. Additionally, T 
cell EVs may play a role in driving allergic airway pathogenesis by enhancing eosinophil 
viability. T cell EVs may be important and potentially targetable components of allergic 
and other immune-mediated reactions. 
 
16 
Immune activation by the alternative complement pathway is critical during 
Naegleria fowleri infection 
Chen, Chingwen (Duke University); Wellford, Sebastian; Dao, Kianna; Moseman, Ashley 
cc775@duke.edu 
  
Naegleria fowleri is a free-living ameba commonly found in warm freshwater; under rare 
conditions, N. fowleri may cause the deadly primary amebic meningoencephalitis (PAM) 
in humans. The immune recognition and the responses to N. fowleri remain largely 
unclear. In this study, we investigate which complement activation pathways contribute 
to the immune response during N. fowleri infection. There are three pathways involved in 
the initiation of the complement cascade, including the classical pathway, the mannan-
binding lectin pathway, and the alternative pathway. All pathways form C3 and C5 
convertases and lead to the formation of membrane attack complex or alarm the immune 
system. In the mouse model of N. fowleri infection, we first observe that different levels 
of cleaved C3 are deposited on the invaded N. fowleri in the olfactory bulb (OB) of the 
brain. The ameba with high levels of surface cleaved C3 tend to recruit more neutrophils, 
suggesting the increased recognition by the immune cells. Next, we infected the C3-
deficient animals with N. fowleri and found that both C3-/- animals and Factor H-deficient 
animals exhibit a high burden of the ameba in OB compared to WT, indicating important 
roles of C3 in controlling ameba infection. Interestingly, C4-/- animals and C7-/- animals 
show no difference in ameba number in OB compared to WT. These data suggest the 
classical pathway, mannan-binding lectin pathway, and the membrane attack complex 
have minimal impacts on controlling N. fowleri infection. Besides direct lysis of 
pathogens, cleaved complement components, such as C3a and C5a, are strong 
chemoattractants for multiple immune cells. To test the roles of C3a or C5a in N. fowleri 
infection, we infected C3aR-/- or C5aR-/- animals and found no significant difference in 
ameba number in OB compared to controls. However, we crossed two complement 
receptor deficient animals and found that C3aR-/+ x C5aR-/- animals fail to control N. 
fowleri infection. These data hint at the redundant role of C3aR and C5aR on immune 
cells. Overall, our data suggest that alerting the immune system, but not direct lysis, by 
the alternative pathway in complement activation is important in N. fowleri infection.    
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17 
Type I and Type II IFNs collaborate with TLR7/8 signals to support human ASC 
development. 
Chen, Suki (Dept. of Microbiology, The University of Alabama at Birmingham); Owiredu, 
Eddie-Williams ; Toro-Dominguez, Daniel; Mousseau, Betty; Yang, Guang; Zhou, Fen; 
Scharer, Christopher D.; Rosenberg, Alexander; Lund, Frances E.; Zumaquero , Esther 
Sukic@uab.edu 
  
Little is known about the molecular mechanisms by which human naive B cells (BN) 
integrate cytokines, antigens and TLR signals to induce antibody (Ab) secreting cell 
(ASC) development. We reported that T-bet high pre-ASCs, which are expanded in SLE 
patients with severe disease, have undergone IFNγ-dependent transcriptional re-
programming and rapidly differentiate into ASCs in a TLR7/8 ligand (R848) and IL21-
dependent manner. To assess how IFN and TLR-directed signals control ASC 
development, we activated human BN cells with anti-Ig, IL-2 and the R848 for 3 days 
and then exposed the cells to R848 and IL21 for 3 additional days (Be.IL2.TLR7 
conditions). We found that ASCs rarely form in these cultures but when IFNα 
(Be.α2.TLR7 conditions) or IFNγ (Be.γ2.TLR7 conditions) was included in the cultures 
between days 0-3, ASC recovery was significantly increased. To address whether 
specific TLR ligands support IFN-initiated differentiation, we replaced R848 in the 
cultures with the TLR9 ligand CpG2006. TLR7/8-dependent differentiation required IFN 
signaling while TLR9-dependent differentiation proceeded without IFN-directed signals 
(Be.IL2.TLR9 conditions). To assess how IFN signals support TLR7/8-directed ASC 
formation, we added a JAK1/2 inhibitor (JAK1/2i) or a TYK2 inhibitor (TYK2i) to the 
cultures between days 0-3. JAK1/2i treatment reduced ASC recovery in Be.α2.TLR7 and 
Be.γ2.TLR7 cultures but had no effect on ASC recovery in Be.IL2.TLR9 cultures. By 
contrast, TYK2i reduced ASC recovery in Be.α2.TLR7 cultures but did not affect ASC 
recovery in Be.γ2.TLR7 or Be.IL2.TLR9 cultures. Transcriptome analysis revealed that 
both IFNs induce the expression of STAT1. However, IFNγ signaling promoted 
expression of IRF1, TBX21 and ETV7, while IFNα signaling induced expression of IRF7. 
These data indicate that distinct transcriptional networks promote TLR7-mediated 
differentiation. In the future, we will use this model system to determine how Type I and 
Type II IFNs, TLR7 and TLR9 contribute, independently or in collaboration, to the 
process of human B cell differentiation.  
 
18 
Androgen Receptor (AR) Signaling Decreases Glutamine Metabolism in Th17 Cells 
to Decrease House Dust Mite-induced Airway Inflammation 
Chowdhury, Nowrin (Vanderbilt University Department of Pathology, Microbiology, and 
Immunology); Cephus, Jacqueline-Yvonne; Voss, Kelsey; Gandhi, Vivek; Peebles, R. 
Stokes; Rathmell, Jeffrey; Newcomb, Dawn 
nowrin.u.chowdhury@vanderbilt.edu 
  
Women have significantly higher rates of severe asthma compared to men. Severe 
asthma consists of increased Th2-mediated eosinophilic and/or Th17-mediated 
neutrophilic airway inflammation and is often difficult to treat. We previously showed 
androgens, signaling through the androgen receptor (AR), decreased Th2- and Th17-
mediated airway inflammation, and that Th17 and Th2 cells rely upon glutaminolysis 
during allergic airway inflammation. Therefore, we hypothesized that AR signaling 
decreases glutaminolysis in Th2 and Th17 cells, resulting in decreased airway 
inflammation. Th2 and Th17 were differentiated in vitro from wild-type male and ArTfm 
male mice, with a nonfunctional AR. Mitochondrial metabolism and glycolysis were 
determined by measuring oxygen consumption rate (OCR), reactive oxygen species 
(ROS), and the extracellular acidification rate (ECAR). In Th17 cells, AR signaling 
decreased OCR, while increasing mitochondrial ROS, suggesting decreased 
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glutaminolysis. Further, both 5a-DHT (0.1nM) and CB839 (a glutaminase inhibitor, 
0.5mM) reduced OCR in Th17 cells from male mice. AR signaling had no effect on 
ECAR in Th17 cells or OCR and ECAR in Th2 cells. Using targeted metabolomics, we 
have found significant upregulation of glutamine metabolic pathways in Th17 cells from 
ArTfm male mice compared to those from wild-type male mice. To induce eosinophilic 
and neutrophilic airway inflammation, house dust mite (HDM) was intranasally 
administered to Arfloxed CD4-Cre and Arfloxed male mice, and markers of glycolysis 
and glutaminolysis were determined by flow cytometry. AR signaling decreased airway 
neutrophils and the number of Th17 lung cells but had no effect on eosinophils or Th2 
cells. Combined, these data showed that AR signaling decreased glutaminolysis in Th17, 
but not Th2, cells.  Understanding these pathways may provide new potential therapeutic 
targets in women with difficult-to-treat asthma. 
 
19 
The Role of Interferon-gamma and STAT1 Signaling in Neuronal Excitability and 
Behavior 
Clark, Danielle (Duke University); Xu, Zhenghao; Filiano, Anthony 
dnc19@duke.edu 
  
Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder that affects 1 in 54 
children, yet there is no known cause or treatments. Recently, the immune system has 
been implicated in ASD pathophysiology, with the interferon (IFN) pathway being the 
most enriched pathway in brains of individuals with ASD. Children born to mothers who 
are hospitalized for infection during pregnancy are at a higher risk of developing ASD, 
and mouse models demonstrate elevated cytokines in the brain during 
neurodevelopment cause ASD-like phenotypes. While microglia are thought to be the 
major targets of IFNs in the brain, neurons can respond to IFNs and require physiological 
levels of IFN-gamma for proper function. Here, we demonstrate that developing neurons 
respond to IFN-gamma, and high pathological levels of IFN-gamma cause robust and 
prolonged activation of STAT1, a key transcription factor in the IFN-gamma pathway, in 
neurons but not microglia. To determine the effects of prolonged STAT1 activation in 
vivo, we developed a novel mouse model in which STAT1 is constitutively activated in 
neurons. These mice display hyperactivity, social and cognitive deficits, as well as 
neuronal hyperexcitability and increased susceptibility to seizure, which are common 
comorbidities of ASD. Moreover, we demonstrate that this phenotype is neuron specific, 
as mice with prolonged STAT1 activation in microglia do not have behavior deficits or 
neuronal hyperexcitability. Our findings suggest that the IFN-gamma/STAT1 pathway is 
critical for normal neurodevelopment and neuronal function in adulthood and provides 
new insight into a neuron specific neuroimmune mechanism which may contribute to 
ASD pathophysiology. 
 
20 
Investigating the contribution of avidity to CD8 T cell function in humans 
Clutton, Genevieve (University of North Carolina at Chapel Hill); Xu, Yinyan; Kallon, 
Sallay; Weideman, Ann Marie; Warren, Joanna; Lin, Lin; Council, Olivia; Hudgens, 
Michael; Armistead, Paul; Goonetilleke , Nilu 
gen_clutton@med.unc.edu 
  
CD8 T cells are immune cells capable of recognizing and eliminating virus-infected and 
malignant cells.  Cellular recognition is mediated by the T cell receptor (TCR), CD8 co-
receptor, and other adhesion molecules. Together, the interactions of these proteins with 
the antigen-presenting cell determine the avidity of the CD8 T cell, which can be 
understood as its functional sensitivity to antigen. Higher avidity CD8 T cells have been 
associated with superior control of viral infections and cancer. The mechanisms that 
drive the efficacy of more avid CD8 T cells are not well understood, but could include 
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greater capacity of high avidity CD8 T cells to produce multiple cytokines, release 
cytolytic granules, and proliferate.  We examined associations between avidity and CD8 
T cell function in three systems: 1) a clonal TCR system where the only variable was the 
affinity of the TCR for its cognate peptide, 2) loss of avidity in the context of HIV escape, 
and 3) responses to seventeen different epitopes from three viruses (CMV, EBV, HIV) in 
fifteen HIV-infected participants. Loss of avidity was associated with reduced magnitude 
of anti-viral responses and reduced lytic capacity (perforinlow CD107a+ IFN-γ+) in 
systems 1 and 2. However, in the multi-individual, multi-virus system (system 3), this 
association was lost. The ability of CD8 T cells to produce multiple cytokines (IFN-γ+ 
TNFα+) was associated with avidity but also with virus (CMV > EBV and HIV), age, and 
the memory status of the cell. In contrast, we saw no association between avidity and 
proliferative capacity in a multi-individual, multi-virus context.  Our data suggest that in a 
clinically relevant context, avidity is not the sole contributing factor to CD8 T cell 
functionality. Other factors, including virus, age, and memory status are also associated 
with functional outcomes, and should be considered when attempting to induce or boost 
efficacious CD8 T cells through vaccination. 
 
21 
DC expansion in a murine model of TNBC brain metastasis to enhance anti-tumor 
immunity 
Conarroe, Claire (University of Virginia); Bullock, Tim 
kyj2gv@virginia.edu 
  
With a five-year survival rate of 30%, metastatic breast cancer is the second most deadly 
cancer among women.  Despite recent advances in technology and research, the 
mortality rate has remained unchanged for the last decade.  Triple negative breast 
cancer (TNBC) accounts to 15% of breast cancers and is three times more likely to be 
diagnosed in younger and black women.  Due to its absence of the targetable 
biomarkers ER, PR, and HER2, TNBC is especially challenging to treat.  Despite initial 
control by chemotherapy, TNBC quickly acquires resistance and metastasizes to visceral 
organs, including the brain.  Median survival following diagnosis of brain metastases of 
TNBC is a meager 7.3 months-indicative of a substantial unmet clinical need.  We intend 
to address this by improving the efficacy of the antitumor response elicited by 
immunotherapies.  Characterized by CD103 and XCR1 markers, the cDC1 subset of 
DCs are crucial for the uptake and transportation antigens from the tumor to draining 
lymph nodes for cross-presentation to CD8+ T lymphocytes.  The activation of CD8+ T 
lymphocytes induces their cytotoxic activity against tumor cells, a process upon which 
many immunotherapies require for their mechanism of action.  However, intracranial 
tumors exhibit poor antigenic drainage from the tumor despite evidence of the meninges 
being a site of T lymphocyte priming.  In a 4T1-ZsGreen expressing murine model of 
TNBC brain metastases, we aim to drive cDC1 accumulation for the coordination of a 
more robust anti-tumor T lymphocyte response.  To expand the cDC1 population, we 
inject mice with fms-like tyrosine kinase 3 (Flt3L), a growth factor that commits 
hematopoietic precursors to differentiation into cDC1s.  Because the effects of Flt3L are 
systemic, DCs need to be recruited and subsequently activated in the meninges and 
TME to enhance their tumor antigen acquisition and presentation to CD8+ T 
lymphocytes.  To measure the changes in the DC and T lymphocyte population we will 
stain samples from the tumors, brains, meninges, cervical lymph nodes, and spleens.   
 
22 
Effects of sex and aging on the B-cell landscape as assessed by single-cell 
transcriptomic analysis 
Connolly, Erin (Georgia Institute of Technology); Dhere, Vishal; Gibson, Gregory 
econnolly7@gatech.edu 
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Mounting evidence suggests that sex and aging are biological variables that influence B-
cell composition, development, and the repertoire of responses to pathogenic insults. 
Despite well-characterized sex differences in immunity, disease susceptibility, and 
lifespan, it is unclear whether aging differentially affects B-cell responses of men and 
women. To fill this knowledge gap, we analyzed the single-cell transcriptomes of 
circulating B-cells belonging to 367 healthy men and women with age ranging from 
newborn to 113 years. From the magnitude of gene effects and contributions of variance 
components, we find that gene expression in human B cells is affected most strongly by 
sex, and less so by age; in addition, sex * age interactions may be present for as much 
as 25% of the human B-cell transcriptome. We also demonstrate that aging increased 
the sex-related differences in B-cell composition, senescence, and inflammatory 
signatures. Moreover, cell-cell communication analysis revealed enhanced B-cell 
activation via BAFF signaling in young and middle-aged females, which is consistent with 
a stronger adaptive immune response and the higher incidence of B-cell mediated 
autoimmunity in females. Altogether, sex and age-related contributions to transcriptional 
variance of B-cells may be of a similar magnitude to those relating to some quantitative 
phenotypes and should be considered when assessing the significance and stability for 
disease traits.  
 
23 
Conserved-region MVA vaccines can shift HIV T cell immunodominance in PWH 
on ART - the M&M Study 
Conrad, Shayla (University of North Carolina - Chapel Hill); Shaw, Fiona; Xu, Yinyan; 
Samir, Shahryar; Kallon, Sallay; Warren , Joanna; Abad Fernandez, Maria; Fox, 
Lawrence; Margolis, David; Weideman, Ann Marie; Hudgens, Michael; Hanke, Tomáš; 
Kuruc, JoAnn; Gay, Cindy; Goonetilleke, Nilu 
shayla_conrad@med.unc.edu 
  
CD8+ T cell immunity is essential to the control of HIV viremia. We examined the safety 
and immunogenicity of MVA-vectored vaccines expressing highly conserved HIV regions 
in a first-in-man Phase I study in people living with HIV on ART. Conserved regions 
vaccines aim to minimize the effects of virus mutation and escape from host immunity. 
Our vaccine design is bivalent, consisting of Mosaic-1 and Mosaic-2 immunogens. 
Mosiac-1 and -2 span the same 6 HIV regions but differ by approximately 10% of amino 
acids; a design to increase vaccine coverage of circulating HIV variants. Participants 
received a single intramuscular dose of MVA.tHIVconsv3 (M3), MVA.tHIVconsv4 (M4), 
combined M3+M4 or saline in a 7:7:7:3 ratio. M3 and M4 vaccinations contain Mosaic-1 
and -2 immunogens, respectively. Participants were monitored for 6 months following 
vaccination to assess vaccine safety. Blood was collected both pre- and post-vaccination 
to monitor immunogenicity. We employed ex vivo IFN-g ELISpot assays to measure 
changes in HIV-specific T cell magnitude and breadth to Mosaic-1 and Mosaic-2 
immunogens following vaccination. We also examined whether vaccination increased the 
ability of CD8+ T cells to inhibit HIV in vitro replication. Vaccination was safe and well-
tolerated. Vaccination with M3, M4 or M3+M4 induced significantly increased T cell 
responses to both Mosaic-1 and Mosaic-2 immunogens within arms (p<0.05, exact 2-
sided Wilcoxon signed-rank test) but not between arms in PWH (p>0.05, exact Wilcoxon 
rank-sum test). Consistent with increases in T cell magnitude, ex vivo T cell breadth 
against conserved HIV regions was significantly increased by vaccination. Across all 
vaccinees, the percentage of the total HIV T cell response targeting conserved HIV 
regions in participants increased on average from ~50 to 70% post-vaccination, 
suggesting M3/M4/M3+4 vaccination successfully produced a sustained shift in T cell 
immunodominance towards conserved regions of HIV. Vaccination was also associated 
with a clear and sustained increase in in vitro virus inhibition of the participant's 
autologous virus in n=1 tested. Ongoing studies will further delineate the immunogenicity 
of monovalent (M3 or M4) vs bivalent (M3+M4) vaccination. Phase I study of Mosaic-1 
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and -2 immunogens in chimpadenovirus / MVA combination regimens opens 2022, the 
'CM Study'. 
 
24 
Insights into the mechanism responsible for the linker dependent difference in 
stimulatory activity of an R848-conguated inactivated influenza vaccine  
Crofts, Kali (Wake Forest School of Medicine); Page, Courtney; Holbrook, Beth; Meyers, 
Allison; Westcott, Marlena ; Parsonage, Derek; Zhu, Xuewei; Alexander-Miller, Martha 
kcrofts@wakehealth.edu.au 
  
Inactivated vaccines comprise the majority of vaccines used against viral and bacterial 
pathogens due to their good safety profile. However, compared to their live/attenuated 
counterparts, inactivated vaccines often demonstrate reduced immunogenicity, requiring 
multiple boosters and or adjuvants to elicit protective immune responses. For this 
reason, studies of adjuvants and the mechanism through which they can improve 
inactivated vaccine responses is critical for the development of safe and effective 
vaccines. Studies have shown that directly conjugating adjuvant to antigen promotes 
increased vaccine immunogenicity, with the advantage of both adjuvant and antigen 
targeting the same cell. This facilitates optimal maturation of antigen presenting cells 
(APC), which are critical players in the generation of effective vaccine responses. Using 
this strategy of direct linkage, we have developed an inactivated influenza A vaccine that 
is directly conjugated to the toll like receptor 7/8 agonist resiquimod (R848) through a 
heterobifunctional crosslinker. Previously, we have used this vaccine construct in 
newborn nonhuman primates, which upon influenza viral challenge, resulted in improved 
protection and viral clearance compared to the non-adjuvanted vaccine. We 
subsequently have discovered that the choice of linker used to conjugate R848 to the 
virus alters the stimulatory activity of the vaccine, promoting increased maturation and 
proinflammatory cytokine production from APC. With this knowledge, we have explored 
at a mechanistic level, how the choice of crosslinker impacts the stimulatory activity of 
these inactivated vaccines to stimulate human monocyte derived dendritic cells. Further, 
we have assessed within human peripheral blood mononuclear cells which cell types are 
targeted by the vaccine linker constructs. These data are essential for our understanding 
of how we can best optimize vaccine conjugation strategies to improve inactivated 
vaccine immunogenicity.  
 
25 
Conserved ESR1 mutations as vaccinable neoepitope/oncogenic targets in the 
treatment of ER+ Breast Cancers  
Dailey, Gabrielle (Duke Department of Surgery); Rabiola, Christopher; Lyerly, Kim; 
Hartman, Zachary; Crosby, Erika 
gabrielle.dailey@duke.edu 
  
It is projected that 1 in 8 women will develop some form of invasive Breast Cancer (BC) 
during their lifetimes. The majority of these cases will be estrogen receptor α (ERα) 
positive. Gain-of-function mutations in the gene encoding ERα (ESR1) are found in 20-
40% of patients with metastatic ER+BC and are associated with poor prognosis. These 
are conserved mutations that lead to ligand-independent ERα activity, rendering current 
endocrine approaches such as estrogen blockers ineffective. Of patients, 25% with 
localized disease and nearly all with metastatic disease will eventually develop these 
mutation driven resistances to endocrine therapies. Cancer vaccines that stimulate 
sustained and specific immune responses to these mutations are an attractive way of 
enhancing adaptive responses to tumor antigens in combination with other front-line 
therapies. Using BALB/c+human-HLA-A2+ mice vaccinated with our novel adenoviral 
construct expressing ESR1 mutant D538G (Ad-ESR1-D538G), we conducted 2 different 
immunological assays testing the efficacy between vaccination strategies; a single 
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vaccination of Ad-ESR1-D538G versus a heterologous approach with Ad-ESR1-D538G 
as a prime vaccination followed by an ER_D538G peptide:montanide as a boost (and 
vice-versa). We repeated these experiments in our murine ER_D538G tumor model as 
well to determine any delay in tumor growth or improved survival rate. We showed an 
increase in ERα specific IFNy production in both immunological assays. Mice vaccinated 
with Ad-ESR1-D538G showed significant delay in tumor growth and increase in survival. 
These mice were re-challenged and showed progression free survival past 30 days, 
indicating vaccine specific activation of immune memory. Notably, the heterologous 
boost strategy mice saw a significant increase in CD8+, CD4+, IFNy, CD11b and PD1 
expression compared to Ad-ESR1-D538G vaccination alone. Through these 
experiments, we demonstrated repeatable, significant and sustained ESR1 specific IFNy 
response in our vaccinated models and decrease in overall tumor volume. These studies 
provide critical data about the efficacy of novel combination vaccine therapies in slowing 
the progression of ER+BC by establishing a systematic immune response specific to 
resistance and metastasis associated antigens that are critical for tumor escape; thus, 
representing an exciting avenue to increase the efficacy of front-line therapies in patients 
with treatment resistant ER+BC.  
 
26 
Dectin-1 limits CNS autoimmunity through a non-canonical pathway 
Deerhake, M. Elizabeth (Duke University); Danzaki, Keiko; Inoue, Makoto; Cardakli, 
Emre; Nonaka, Toshiaki; Aggarwal, Nupur; Barclay, William; Ji, Ru Rong; Shinohara, 
Mari L. 
med36@duke.edu 
  
Innate immunity mediates both damage and repair of the central nervous system (CNS) 
in neurologic disorders. Although pathologic roles for innate immunity are well-described 
in multiple sclerosis (MS) and its animal model, experimental autoimmune 
encephalomyelitis (EAE), protective aspects of the immune response are less 
understood. We found that Dectin-1, a C-type lectin receptor (CLR), limited 
neuroinflammation in EAE while its canonical signaling mediator, Card9, promoted 
disease. Myeloid cells from the bone-marrow mediated the regulatory function of Dectin-
1 in EAE and upregulated expression of Oncostatin M (Osm), a neuroprotective cytokine, 
through a non-canonical Card9-independent Dectin-1 signaling pathway. We found that 
the Osm receptor (OsmR) functioned specifically in astrocytes to reduce EAE severity. 
RNA-seq profiling of the Card9-independent Dectin-1 transcriptional program identified 
multiple targets with neuroprotective functions, including Osm, which were regulated by 
NFAT signaling. Our data describe a new mechanism of neuroprotective myeloid-
astrocyte crosstalk in CNS autoimmunity regulated by a non-canonical Dectin-1 pathway. 
 
27 
Simulated Docking Confirms pH-Dependent Binding Specificity of Cathepsin S 
DeHority, Riley (Virginia Tech, Biological Systems Engineering); Bian, Yuanzhi; Cochran, 
Kari; Zhang, Chenming 
ride@vt.edu 
  
Cathepsin S (CatS) is one of several proteases responsible for digesting antigens into 
epitopes before presentation. More recently, it has been identified as playing a role in 
extracellular inflammatory processes, especially heart disease. Unlike other lysosomal 
proteases, it remains active across a wide pH range, including the neutral pH of the 
circulatory system. Experimental digest studies disagree on the specificity of CatS 
activity and on what binding site sequences are most readily digested by CatS. These 
studies, however, were conducted at different pHs, corresponding to different 
physiological environments.     We performed simulated docking to determine whether 
the predicted dissociation constants (KD) of short peptides and CatS differed significantly 
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at two pH levels, 5.5 and 7.9. Four binding sites were identified as having high levels of 
protease activity in four CatS digest studies: VVR (Brömme 1989), TVQL (Rückrich 
2006), HRVK (Choe 2006), and VGG (Biniossek 2011). The structures of the peptide 
ligands were generated using PEPstrMOD, with three aspartic acids (D) on either side of 
each binding site, and then each peptide was docked using HADDOCK to CatS, 
protonated appropriately at both pH levels. The top four models from each run were 
analyzed using PRODIGY at two temperature levels, 25°C and 37°C, for a full factorial 
design with sixteen treatment combinations and four replicates per combination.     We 
found a significant interaction effect (p = 0.0056) between pH and binding site sequence. 
Sites HRVK and TVQL, which had been identified in experiments at an average pH of 
5.5, had lower KDs at that pH. Site VVR, which was identified experimentally at a pH of 
7.9, had a lower KD at that pH. Site VGG, which was identified in an experiment run at 
an average pH of 6.75 displayed no significant difference at the two treatment levels in 
our model, which average to a pH of 6.7. In combination with published results, our 
model indicates that CatS specificity is pH-dependent. Further docking studies using 
peptide libraries may explain whether pH-dependent binding specificity contributes to 
CatS's different roles in different physiological environments.  
 
28 
Loss Of Ten-Eleven Translocation 2 (TET2) Reduces RNA Expression Of 
Chemokine Receptor CCR6 And Increases Peritoneal B1 B Cell Number And Total 
Plasma IgM Level 
Dennis, Emily (University of Virginia); Bontha, Sai Vineela ; Marshall, Melissa; 
Srikakulapu, Prasad; Garmey, James; Blackburn, Cassidy; McNamara, Coleen 
ead9qa@virginia.edu 
  
TET2 is an epigenetic regulator with an emerging role in regulating CVD severity. TET2 
deficiency in mice (TET2-/-) was shown to increase atherosclerosis via upregulation of 
proinflammatory pathways in macrophages. While TET2 has been reported to regulate 
germinal center formation and class switch recombination in atherogenic B2 cells, its role 
in atheroprotective B1 cell subsets remains largely unexplored. To investigate the role of 
TET2 in B1 subsets, flow cytometry of cells from the peritoneal cavity (PEC),spleen and 
bone marrow of TET2-/- mice and wildtype littermate controls (n = 14/group) was 
performed. Results demonstratedincreased B1a (p = 0.0162) and B1b (p = 0.0056) cells 
in TET2-/- mice in the PEC, their primary niche, but not in the spleen, whilein the bone 
marrow only TET2-/- B1a cells were increased (p = 0.0021). An enzyme linked 
immunosorbent assay using the plasma from these mice demonstrated a significant 
increase in total IgM in the TET2-/- mice compared to the wildtype mice (p = 0.0287).In 
addition, sort purified PEC B1a, B1b and B2 cells from TET2-/- mice and wildtype 
littermate controls were analyzed for methylation status and RNA expression (n = 24). 
RNAseq analysis of TET2-/- PEC B1a, B1b, and B2 cells revealed significantly reduced 
chemokine receptor CCR6 expression in B1a (-4.88 fold change, 8.03E-08 padj.) and a 
trending reduction of CCR6 in B1bcells (-2.17 fold change, 0.3477 padj.) compared to 
wildtype. Further, methylation analysis showed significant hypermethylation of CCR6 in 
B1a and B1b TET2-/- cells compared to wildtype. This was corroborated by gene 
pathway analysis of the RNAseq data which showed significant downregulation of 
chemotaxis and migration pathways in B1a and B1b TET2-/- cells. We conclude that loss 
of TET2 increases hypermethylation of CCR6 and suppresses CCR6 RNA expression in 
B1 cells which may impair trafficking out of the PEC to the spleen, but not necessarily 
the bone marrow, leading to PEC accumulation of B1 subtypes and an increase in the 
total plasma level of atheroprotective IgM. Further study is needed to identify 
mechanisms of potential B1 cell-mediated atheroprotection in the case of TET2 loss. 
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29 
Dissecting Tumor Specific CD8 T Cell Responses to Premalignant and Malignant 
Lesions 
Detrés Román, Carlos (Vanderbilt University); Philip, Mary 
Carlos.r.detres.roman.1@vanderbilt.edu 
  
T cell-based cancer immunotherapies have shown promising results in a subset of 
patients with certain tumor types, but there are still many barriers to overcome. Cancer 
initiates by genetic dysregulation in the cell, termed premalignant, and progresses with 
the help of promoters to establish malignant lesions. Although cancer progression has 
been well studied, we know much less about whether there are differences in how tumor 
specific CD8 T cells (TST) respond against premalignant versus malignant lesions. We 
hypothesize that TST in malignant lesions will undergo a more rapid and profound 
dysfunctional phenotype. We studied TST responses in premalignant lesion and 
malignant lesions using our spontaneous liver cancer mouse model expressing the TAG 
antigen. We found that TST initially trafficked primarily to the secondary lymphoid organs 
in premalignant lesions, and TST in malignant lesions were mainly localized to the liver. 
TST in both groups expressed similar levels of activation markers and inhibitory 
receptors measured by flow cytometry. In addition, TST were rendered dysfunctional in 
both lesions determined by failure of producing effector cytokines. Our data surprisingly 
suggests that TST become dysfunctional without an established tumor 
microenvironment, contrary to the belief that the tumor microenvironment drives TST 
dysfunction.  In addition, our data shows that there may be differences in T cell trafficking 
depending on the antigen quantity.  Effector T cells are made in the setting of acute 
infection, since TST dysfunction occurs in premalignant lesions, we asked ourselves if 
we can generate effector TST in mice with premalignant lesions. We are currently testing 
a vaccination approach by giving an acute infection to generate functional TST and delay 
tumor onset in our mouse model. Understanding how to generate functional TST before 
progression of tumor development could allow us to better tailor cancer immunotherapies 
for different stages of tumor development.  
 
30 
The Molecular Mechanism of RIPK1 induced Cell Death and Its Effect On the 
Immune Response Park, Christa (Duke University School of Medicine); Chan, Francis 
christa.park@duke.edu 
  
Dendritic cells (DCs), macrophages, and mononuclear phagocytes are sentinels known 
to respond to infection and intestinal injury to maintain immune homeostasis and 
promote optimal intestinal tissue repair. However, it is unclear how cell death impacts 
sentinel cells. The goal of this project is to elucidate the role of Receptor-Interacting 
serine/threonine-Protein Kinase 1 (RIPK1) in dying and how RIPK1 can affect the 
function of innate immune effectors during inflammation to highlight them as a potential 
therapeutic target in preventing inflammatory diseases. 
Two different types of cell death, apoptosis which is known to be immunologically silent 
and necroptosis which is a highly inflammatory type of cell death, can be induced in cells 
by the activation of RIP homotypic interaction motif (RHIM) containing signaling adapter 
proteins such as RIPK1. My goal is to further study how RIPK1 induces cell death and 
how different types of cell death can modulate neighboring sentinel cell function. Yatim et 
al. 2015 and Aaes et al. 2016 show that dying cells can influence DC maturation, CD8+ 
T cell cross-priming, and production of proinflammatory cytokines. However, the papers 
propose different mechanisms for the induction of these DC functions and have 
conflicting views on the role RIPK1 in dying cells. I plan to clarify and further investigate 
how different types of cell death affect sentinel cells and the mechanism by which RIPK1 
can influence these dying cells. 
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31 
Human Bone Marrow Plasma Cell Atlas: Maturation and Survival Pathways 
Unraveled by Single Cell Analyses 
Duan, Meixue (School of Biological Sciences, Georgia Institute of Technology, Atlanta, 
GA, USA ); Saney, Celia; Joyner, Chester; Tipton, Christopher; Andrews, Joel; Lonial, 
Sagar; Kosters, Astrid; Nguyen, Doan; Ghosn, Eliver; Sanz, Ignacio; Gibson, Greg; Lee 
Eun 
mduan31@gatech.edu 
  
Human bone marrow (BM) plasma cells are heterogeneous ranging from newly arrived 
nascent antibody secreting cells (ASC) which mature into long-lived plasma cells (LLPC) 
which are exceedingly rare in the BM microniche. Here, we provide single cell 
(sc)RNAseq and scVDJ:VH repertoire analyses of BM ASC from 5 healthy adults to 
understand LLPC maturation trajectories. The major human BM ASC isotype is IgG, 
(predominantly IgG1) followed by IgA then IgM which reflects the relative abundance in 
serum antibody concentrations. Of the 17,347 cells, 15 cell clusters are identified moving 
from plasmablast (cluster 1) which is MKI67+ with high MHC Class II expression to early 
clusters 2-4 and then late clusters 5-8 with no Class II expression. Other clusters include 
IgM predominant ones, those with high IFN signatures, and one with high mitochondrial 
transcripts. From early to all late ASC, we show lower enrichment scores in G2M check 
point, oxidative phosphorylation, ATP metabolic process and fatty acid metabolism and 
higher enrichment in negative regulation of cell death, cell adhesion and migration, and 
growth. Additionally, distinct expression of unique TNF receptor superfamily (TNFRSF) 
members also divided the early from late BM ASC. Finally, the trajectory analysis 
separated late IgG ASC into two discrete paths with opposing TNFA signaling via NFKB. 
The divergent genes of path1 (nonTNF) vs path2 (TNF signaling) include TNFAIP3, 
NFKBIA, FOS, JUN, ZFP36, CDKN1A and IER2. This study provides the first single cell 
resolution atlas and molecular roadmap of LLPC maturation, thereby providing insight 
into differentiation trajectories and molecular regulation of these essential processes in 
the human BM microniche. This information enables investigation of the origin of 
protective and pathogenic antibodies in multiple diseases and development of new 
strategies targeted to the enhancement or depletion of the corresponding ASC.    
 
32 
The role of progesterone in barrier responses to intravaginal viral infection 
Dulson, Sarah J. (University of North Carolina at Chapel Hill); Lopez, Cesar A.; Lazear, 
Helen M. 
sjdulson@email.unc.edu 
  
The female reproductive tract (FRT) is a robust physical and immunological barrier 
tasked with balancing tolerogenic immunity to non-self antigens such as commensal 
bacteria, sperm, and fetal tissues, with protection against sexually transmitted pathogens 
such as herpes simplex virus (HSV) and Zika virus (ZIKV). The FRT is dynamically 
regulated by hormones, but the mechanisms by which hormones affect antiviral 
responses in immune and non-immune cells are incompletely understood. We found that 
a high progesterone state, such as pregnancy or treatment with Depo-
medroxyprogesterone acetate (DMPA, Depo-provera), was necessary to render mice 
susceptible to vaginal infection with HSV-1 or ZIKV, and that this was true for both wild-
type and immunocompromised Ifnar1-/- mice.  The effect of progesterone was specific to 
vaginal infection as treatment with DMPA did not enhance susceptibility to HSV or ZIKV 
infection by dermal or subcutaneous inoculation, respectively. Importantly, we found that 
only DMPA-treated mice were protected against secondary vaginal infection, suggesting 
that productive viral replication is necessary for the establishment of protective memory 
responses in the vagina. Although we found that DMPA increased dye permeability of 
the vagina, mechanical abrasion without DMPA treatment was not sufficient to induce 
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susceptibility, implicating other roles of progesterone in modulating epithelial antiviral 
responses. Together, these data underscore a crucial endocrine-immune axis involved in 
early antiviral responses in the vagina. Ongoing studies seek to identify progesterone-
responsive cells in the vagina and to define the mechanism by which progesterone 
renders these cells permissive to viral infection. 
 
33 
Peripheral Blood Monocyte Activation Predicts Grade of Dysplasia in Intraductal 
Papillary Mucinous Neoplasms 
Eckhoff, Austin (Duke Department of Surgery); Landa, Karenia; Naqvi, Ibtehaj; Fletcher, 
Ashley; Allen, Peter; Nair, Smita 
Austin.eckhoff@duke.edu 
  
Background: Intraductal Papillary Mucinous Neoplasms (IPMN) are precursor lesions to 
pancreatic cancer that are often incidentally identified on cross-sectional imaging. These 
lesions are found on 3-14% of imaging scans performed for unrelated reasons and 
account for 10-15% of pancreatic cases. Determining which IPMN lesions are high grade 
and thus more likely to develop pancreatic cancer is a diagnostic challenge since 
preoperative tools such as biopsy and algorithms have poor sensitivity and specificity. 
We developed an assay to determine monocyte activation and correlated monocyte 
activation status with degree of dysplasia in IPMN.     Methods: Fourteen patients with a 
presumed diagnosis of IPMN were prospectively identified and preoperative whole blood, 
serum, and tumor at the time of surgical resection were obtained. Peripheral blood and 
tumor were immunophenotyped using flow cytometry (DURAClone IM). Whole blood was 
plated and incubated with R484 (a TLR 7/8 agonist) for 6 hours and TNF expression 
from monocytes was measured by flow cytometry. A Transwell-Matrigel invasion assay 
was used to measure and quantify IPMN patient serum-mediated tumor cell invasion in a 
BxPC-3 cell line.      Results: There was no difference in the basic immune subsets in the 
peripheral blood or tumor of patients with low grade dysplasia (LGD) or high grade 
dysplasia (HGD) IPMN. Peripheral blood monocytes from patients with low grade IPMN 
had greater monocyte activation (LGD 67% vs HGD 28%, p = 0.03). We also observed 
that serum from patients with HGD induced greater invasion of a pancreatic cancer 
tumor cell line (BxPC-3) in an in vitro assay as compared to LGD patient's serum (p = 
0.05).    Conclusion: Peripheral blood monocyte activation correlates with the degree of 
dysplasia in IPMN and innate immune function appears to be more intact in LGD than 
HGD lesions. Further validation is needed but our assay has the potential to be used as 
a blood test to preoperatively detect the degree of dysplasia and thus need for surgery in 
IPMN.   
 
34 
Strong basal TCR signaling mitigates the responsiveness of naive CD8 T cells 
Eggert, Joel (Division of Immunology, Lowance Center for Human Immunology, 
Department of Medicine, Emory University School of Medicine, Atlanta, GA); Zinzow-
Kramer, Wendy M.; Au-Yeung, Byron B. 
joel.eggert@emory.edu 
  
In order to prevent potentially autoreactive T cells from causing self-damage, the 
activation of T cells has to be a strictly controlled process where only foreign cognate 
antigen stimulation of the T cell receptor (TCR) generates a robust response. However, 
naive T cells constantly interact with self-peptides via their TCR as they scan antigen-
presenting cells for their cognate antigen. While persistent antigen stimulation is 
associated with reduced T cell function and can impair the T cell response against 
chronic infections or cancer, it is less clear how chronic basal TCR signaling from self-
peptides affects the responsiveness of naive T cells. We investigated the heterogeneity 
and functional implications of basal TCR signal strength in naive CD8 T cells by utilizing 
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a fluorescent reporter mouse (Nur77-GFP) reflective of TCR signaling. We found that 
cells experiencing strong basal TCR signaling (GFP-HI cells) exhibited diminished IFN-y 
and IL-2 secretion in response to agonist TCR ligand stimulation compared to GFP-LO 
cells. Furthermore, even among OT-I transgenic T cells expressing identical TCR 
clonotypes, GFP-HI cells display an increased activation threshold as they are less 
sensitive to weaker TCR-ligand interactions. These results indicate that naive CD8 T 
cells that experience strong basal TCR signaling likely become de-sensitized to 
subsequent stimulation. We propose that this de-sensitization of naive T cells may allow 
the immune system to limit the autoreactive potential of the most self-reactive naive CD8 
T cells to prevent autoimmunity. 
 
35 
Cellular cholesterol homeostasis promotes visceral-adipose-tissue (VAT) 
regulatory T cell (Treg) accumulation and metabolic health 
Elkins, Cody (Department of Microbiology and Immunology, Emory University, Atlanta, 
GA); Sivasami, Pulavendran; Bae, Jennifer; Li, Chaoran 
cody.elkins@emory.edu 
  
A unique population of regulatory T cells (Tregs), characterized by a clonally expanded 
TCR repertoire and distinct transcriptional and surface marker phenotype, is highly 
enriched in the visceral adipose tissue (VAT) at steady state and plays an important role 
in preventing pathological tissue inflammation. In obesity, this population is significantly 
reduced, which exacerbates VAT inflammation and symptoms of metabolic disease such 
as insulin resistance. Here we show that genes associated with cholesterol homeostasis 
are highly enriched in VAT Tregs compared to their lymphoid-tissue counterparts at 
steady state, and that these genes are significantly reduced in VAT Tregs from mice fed 
on a long-term high fat diet (HFD). We found that Treg-specific deletion of Srebf2 
(Foxp3cre Srebf2flox/flox), a master regulator of cholesterol homeostasis, significantly 
and specifically reduced VAT Treg accumulation in adult mice both at steady state and 
following HFD feeding. Correspondingly, Foxp3cre Srebf2flox/flox mice showed 
increased insulin resistance compared to wild type (WT) controls. Finally, bulk RNA 
sequencing of Srebf2-deficient VAT Tregs revealed a significant dysregulation of VAT-
Treg signature genes compared to wild type cells. These data suggest that VAT-Treg 
accumulation and function at steady state critically depend on cellular cholesterol 
homeostasis, and that disruptions in this pathway may be responsible for driving VAT-
Treg reduction in obesity, thereby promoting VAT inflammation and metabolic disease.    
 
 
 
 
36 
Heterogeneity in human lung tissue-resident memory CD8+ T cells is a factor of 
antigen specificity 
Elliott, Jennifer (Emory University School of Medicine); Laccetti, Kristiana; Williams, 
Elliott; Kost, Kirsten; Thomas, Jeronay; Gupta, Mansi; Scharer, Chris; Kohlmeier, Jacob 
jlelli2@emory.edu 
  
Tissue-resident memory CD8+ T cells (TRM) are strategically located in the peripheral 
tissues, and especially at mucosal surfaces, where they can provide robust protection 
against invading pathogenic microbes. In the lungs, TRM play a critical role in limiting 
disease and transmission of respiratory viruses; however, the heterogeneity present in 
TRM populations in the human lung remains largely unexplored. Here we show that 
human lungs harbor transcriptionally, epigenetically, and phenotypically distinct 
populations of memory CD8+ T cells expressing the tissue residency-associated markers 
CD69 and CD103. High-dimensional flow cytometry and  single-cell RNA sequencing of 
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memory CD8+ T cells isolated from human lungs shows that phenotypic and 
transcriptional differences exist between CD69+CD103+ (DP) cells and CD69+CD103- 
(SP) cells, and that further transcriptional diversity exists among SP population. Single-
cell ATAC-seq demonstrates that similar layers of epigenetic diversity exist between and 
within these different TRM populations. Finally, flow cytometry and single-cell RNA-seq 
of cells specific for influenza and SARS-CoV-2 demonstrates that heterogeneity between 
DP and SP populations is largely eliminated when the cells are specific for a common 
antigen. These data illuminate underappreciated and unexplored aspects of 
heterogeneity in TRM populations in humans. 
 
37 
Spatial Transcriptomics and Single Cell Sequencing Identifies a Unique Injury 
Associated Resident Macrophage Subpopulation and Reveals Differential 
Response to Injury 
Erman, Elise (University of Alabama at Birmingham); Cheung, Matthew; Moore, Kyle; 
Yang, Zhengqin; La Fontaine, Jennifer; Agarwal, Anupam; George, James 
ermanen@uab.edu 
  
Acute kidney injury (AKI) is a growing concern in the U.S. and globally. Despite the 
recovery of kidney function, patients remain at increased risk for developing chronic 
kidney disease (CKD). The cause of this increased risk is unknown and biomarkers to 
determine kidney injury are severely lacking. A potential candidate is the network of 
kidney resident macrophages interwoven throughout the tissue, and specifically a 
subpopulation of kidney injury associated macrophages (KIA) we first identified to appear 
after AKI and lack MHC II expression. We hypothesize that KIA cells are uniquely 
involved in the pathogenesis of injury and may be a key to an AKI to CKD transition. 
Single-cell RNA sequencing (scRNAseq) and spatial transcriptomics were performed on 
C57BL/6J mice (n=6/grp) subjected to a bilateral ischemia-reperfusion injury (AKI) or 
aristolochic acid treatment with either 2 mg/kg of body weight (CKD) or 3 mg/kg of body 
weight (severe CKD). KIA cells were localized within the tissue using Visium Spatial 
Transcriptomics. The phenotype was validated by flow cytometry. Kidney function was 
determined using serum creatinine and glomerular filtration rate (GFR). A comparison of 
KIA cell kinetics between AKI and CKD indicated a correlation between the presence of 
KIA cells and the persistence of injury. Following AKI, KIA cells appear within 24 hours 
by flow cytometry and are identifiable by scRNAseq by twelve hours post-injury. 
Additionally, KIA cells have localized to the site of the greatest injury. As kidney function 
recovers, KIA cells decrease in number and return to quiescent levels by 14 days post-
injury. In contrast, in the severe CKD model, KIA cells persist for up to six weeks, 
composing approximately 20% of the total kidney resident macrophage population. A 
less severe version of CKD results in fewer KIA cells but similar persistence, indicating 
the appearance of KIA cells directly correlates with injury severity. Targeting KIA cells to 
either enhance or negate their function is a possible therapeutic target to reduce the risk 
of developing CKD following AKI.  
 
38 
TCR signaling perturbations in dysfunctional tumor-specific CD8 T cells 
Erwin, Megan (Vanderbilt University); Philip, Mary 
megan.m.erwin@vanderbilt.edu 
  
Tumor specific CD8 T cells (TST) recognize and have the potential to kill malignant cells. 
However, TST found in patient tumors fail to produce effector cytokines, allowing tumors 
to progress. Previous work demonstrated that TST cells differentiate through two 
epigenetically encoded dysfunctional states: an early, plastic state from which TST 
effector function can be rescued after removal from tumor, and a late, fixed state from 
which TST cannot be rescued. To determine whether perturbations in TCR signaling 
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lead to loss of effector cytokine production, we analyzed TCR signaling in early and late 
dysfunctional TAG epitope-specific CD8 T cells (TCRTAG) from tumors in a TAG-driven 
liver cancer mouse model (AST;Cre-ERT2), using flow and phospho-flow cytometry. 
Dysfunctional TST were evaluated for TCR expression, effector cytokine production, and 
phosphorylation of TCR signaling proteins following ex vivo stimulation. While both early 
and late dysfunctional TCRTAG maintained robust TCR expression, early and late 
dysfunctional TST failed to produce effector cytokines or phosphorylate downstream 
signaling targets ERK1/2 and S6 in response to TCR stimulation with aCD3/aCD28. 
Over the course of tumorigenesis, TST have progressively impaired phosphorylation of 
LCK, Zap70, and SLP-76, demonstrating defects in TCR proximal signaling. When 
stimulation was initiated downstream of the TCR using PMA and Ionomycin (DAG analog 
and calcium ionophore), effector cytokine production and phosphorylation of downstream 
signaling targets ERK1/2 and S6 were robustly rescued in early dysfunctional TST, but 
not in late dysfunctional TST. These results indicate TST undergo progressive loss of 
TCR signaling capacity during tumorigenesis; early dysfunctional TST harbor proximal 
TCR signaling defects while late dysfunctional TST have proximal and distal defects. 
Understanding the drivers of progressive TCR signaling loss may provide novel 
strategies for restoring cytolytic capacity of dysfunctional TST. 
 
39 
TCF1 is a rheostat of TCR signaling during initial CD8 T cell activation 
Favret, Natalie (Vanderbilt University); Philip, Mary; Rudloff, Michael 
natalie.favret@Vanderbilt.edu 
  
CD8 T cells play a critical role in pathogen clearance and anti-tumor defense. T Cell 
Factor 1, or TCF1, is a transcription factor required for memory formation following acute 
infection and maintenance of exhausted/dysfunctional progenitors during chronic 
infection and in tumors. Conversely, TCF1 expression is low in terminal effectors with 
high cytolytic capacity and has been shown to negatively regulate effector genes such as 
Gzmb, encoding cytolytic mediator granzyme b (GZMB). The kinetics and mechanism of 
TCF1 expression changes following early CD8 activation have not yet been well-studied. 
Therefore, we assessed TCF1 expression in TAG epitope-specific CD8 T cells 
(TCRTAG) activated in L.monocytogenesTAG (LMTAG)-infected B6 mice or in vitro 
using TAG peptide. We found that TCRTAG rapidly downregulated TCF1 within hours of 
activation. Then, as activated TCRTAG began preparing to undergo cell division, TCF1 
expression rebounded. TCF1 expression decreased similarly following activation by 
either anti-CD3 antibody, which binds and activates the T cell receptor complex, or 
PMA+Ionomycin, a DAG analog and calcium ionophore that activates signaling 
intermediates downstream of the TCR, confirming that TCR signaling drives the early 
TCF1 protein drop. Furthermore, the degree of the TCF1 drop was a graded response 
and correlated with TCR signaling strength and inversely correlated with gain of GZMB 
expression. We used the GSK3b inhibitor TWS119 to sustain TCF1 expression following 
activation and observed attenuated gain of GZMB expression. Our findings suggest that 
the drop in TCF1 allows activated CD8 T cells to regulate the level of effector 
differentiation in response to degree of TCR signaling strength. We plan to specifically 
regulate expression using a construct with TCF1 fused to a destabilizing domain to 
determine the direct readout of graded TCF1 protein expression on effector 
differentiation. Improving our understanding of TCF1 regulation in CD8 T cells could 
allow us to target this pathway to augment or inhibit CD8 effector function in disease 
contexts such as cancer, chronic infection, and autoimmunity. 
 
40 
Impaired mTOR Signaling in Diabetic Immune Suppression 
Genito, Christopher (Adams School of Dentistry, University of North Carolina at Chapel 
Hill); Thurlow, Lance 
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cgenito@unc.edu 
  
An estimated 37 million people have diabetes in the U.S., and it is estimated that 38% of 
the adult population is pre-diabetic. Defects in innate immunity caused by diabetes cause 
increased risk and severity of many infections. Despite the high impact of diabetes on 
infection, the underlying mechanisms of immune dysfunction in the diabetic host have 
yet to be fully elucidated. We have recently shown that innate immune cells in a diabetic 
host environment cannot undergo respiratory burst of reactive oxygen species and nitric 
oxide in response to infection with Staphylococcus aureus. This was due to defects in 
the activation-dependent expression of the GLUT-1 glucose transporter, which is 
required for respiratory burst in innate immune cells like neutrophils and macrophages. 
We show here that inhibition of mTOR signaling phenocopies diabetes in S. aureus skin 
and soft tissue infection (SSTI), which is upstream of both respiratory burst and GLUT-1 
expression. After treatment with rapamycin (Rapa), a specific mTOR inhibitor, S. aureus 
SSTI in mice led to higher bacterial burden. We also observed inhibition of respiratory 
burst, GLUT-1 expression, and cell death in Rapa-treated mice, all similar observations 
to S. aureus SSTI in diabetic mice. In vitro analysis confirmed that Rapa-treated 
macrophages are impaired in respiratory burst and bactericidal activity. Finally, we 
observed that mTOR activity upon macrophage activation is impaired in the absence of 
insulin and growth factor signaling. These findings will help elucidate the mechanisms of 
immune suppression caused by diabetes. 
 
41 
CaMK4 as a Critical Mediator of Inflammation Resolution in Atherosclerosis. 
Gonzalez, Azuah (Vanderbilt University, Molecular Pathology and Immunology 
department); Youwakim, Cristina; Doran, Amanda 
azuah.l.gonzalez@Vanderbilt.Edu 
  
Atherosclerosis is a chronic inflammatory condition that underlies major cardiovascular 
diseases including heart attack and stroke. Myeloid cells, particularly macrophages, play 
an essential role in curtailing atherosclerotic inflammation by initiating the active repair 
process known as 'inflammation resolution'. The resolution program promotes tissue 
repair processes such as phagocytosis of apoptotic cells ('efferocytosis') and secretion of 
specialized pro-resolving lipid mediators (SPMs) to promote regression in atherosclerotic 
lesions. Studies have previously shown the causal relationship between defective 
efferocytosis and an imbalance between pro-inflammatory mediators and SPMs in 
advanced atherosclerosis. Therefore, limiting excessive inflammation and instead 
promoting resolution processes are vial for the development of successful cardiovascular 
therapeutics. We have recently identified Ca2+/Calmodulin Dependent Protein Kinase IV 
(CaMK4) as a central regulator of both inflammation and resolution. Macrophages from 
Camk4-/- mice show increased production of SPMs and enhanced efferocytosis, 
suggesting a role for CaMK4 in resolution. To explore whether there might be a causal 
role for CaMK4 in atherosclerosis, we induced hypercholesteremia on WT and Camk4-/- 
mice after injection with an AAV8-mPCSK9 and feeding a Western Diet for 10 weeks. 
Our results demonstrate that Camk4-/- mice had a significantly smaller lesion size in 
comparison to control mice. Additionally, Camk4-/- lesions had smaller necrotic cores 
and thicker collagen caps, reflecting an overall enhanced stability of the lesions in the 
Camk4-/- mice. These data suggest that CaMK4 represents a novel mediator of both 
inflammation and resolution 
 
42 
PTHrP Regulation of Tumor Progression in the Bone 
Grant, Déja (Meharry Medical College); Edwards, Courtney; Johnson, Jasmine; 
Johnson, Rachelle 
deja.grant@vumc.org 

applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/cgenito@unc.edu
applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/azuah.l.gonzalez@Vanderbilt.Edu
applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/deja.grant@vumc.org


  
Breast cancer cells have been shown to metastasize to the bone marrow, where they 
may grow and proliferate or enter a dormant state. Parathyroid hormone-related protein 
(PTHrP) is expressed by bone-disseminated breast cancer cells and promotes tumor 
colonization of bone by increasing resorption of the bone matrix. Our lab recently 
demonstrated that PTHrP promotes tumor cell exit from dormancy independent of 
canonical PTHrP/PTH receptor signaling. We therefore hypothesized that PTHrP may 
promote dormancy exit through its biological domains that regulate intracellular actions 
(e.g., its nuclear localization sequence, or NLS, and C-terminus). To test this, we 
performed intracardiac injections of human MCF7 breast cancer cells expressing 1) full-
length PTHrP, 2) PTHrP lacking the NLS, or 3) PTHrP lacking both the NLS and C-
terminus and examined bone homing and osteolysis. The MCF7 model was chosen 
since the cells are relatively dormant and slow-growing in bone. Osteolytic bone 
destruction was significantly elevated in mice inoculated with PTHrP lacking the NLS 
(5.9-fold) or both the NLS and C-terminus (4.19-fold), but not full-length PTHrP, and this 
was accompanied by a significant increase in bone tumor burden by flow cytometry. 
RNA sequencing and gene set enrichment analysis of MCF7 cells expressing the 
different PTHrP variants revealed a significant increase in ZEB1 expression and a partial 
epithelial-to-mesenchymal transition (EMT) in cells expressing PTHrP lacking the NLS 
and C-terminus, suggesting a potential role in mediating tumor exit from dormancy. In 
future studies, we plan to investigate how ZEB1 expression downstream of PTHrP alters 
the immune cell microenvironment and tumor progression in bone through loss and gain 
of function studies, and digital spatial profiling of the marrow.  Additionally, we aim to 
further clarify the roles and phenotypes of these PTHrP domains by creating mutants 
that lack the PTHrP C-terminus alone and in combination with a functionally ambiguous 
spacer region. Collectively, these studies will determine how each biological domain of 
PTHrP regulates tumor cell crosstalk with the bone microenvironment in tumor dormancy 
and bone metastatic recurrence.  
 
43 
Human cancer-associated fibroblast subsets can predict immune checkpoint 
response in head and neck cancer patients 
Graves, Diana (Vanderbilt University); Obradovic, Aleksandar; Korrer, Michael; 
Luginbuhl, Adam; Curry, Joseph; Hurley, Paula; Drake, Charles G.; Califano, Andrea; 
Kim, Young J. 
diana.k.graves@vanderbilt.edu 
  
Use of αPD-1 immune checkpoint inhibitors (ICI) is currently the first line therapy for 
recurrent/metastatic head and neck squamous cell carcinoma (HNSCC), but critical work 
remains in identifying factors guiding resistance mechanisms. While recent studies have 
specifically implicated cancer-associated fibroblasts (CAFs) as potential mediators of 
immunotherapy response, the immunoregulatory role of CAFs in head and neck cancer 
has not been thoroughly explored. To determine if there are changes in cell populations 
associated with αPD-1 immunotherapy in head and neck cancer, we performed high 
dimensional single-cell RNA sequencing (scRNA-Seq) from a neoadjuvant trial of 
advanced-stage head and neck squamous cell carcinoma (HNSCC) patients that were 
treated with the αPD-1 immunotherapy, nivolumab (NCT03238365). Tumor specimens 
were analyzed pre- and post-treatment with single-cell RNA sequencing performed on 4 
patients and bulk RNA sequencing on 28 patients. Using the Algorithm for the 
Reconstruction of Accurate Cellular Networks (ARACNe) and Virtual Inference of 
Protein-activity by Enriched Regulon (VIPER) analysis platform on matched scRNA-Seq 
data, we identified 14 distinct cell types present in HNSCC patients. Of these 14 cell 
types, fibroblasts showed significant changes in abundance following nivolumab 
treatment. Upon isolation of the fibroblast population, we resolved 5 distinct clusters of 
cancer-associated fibroblast subsets (HNCAF-0, 1, 2, 3, and 4). Two of these CAF 
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subsets, HNCAF-0 and HNCAF-3 were predictive of patient response to αPD-1 therapy. 
Functionally, HNCAF-0/3 were able to reduce PD-1+TIM-3+ exhaustion of CD8 T cells 
and increase CD103+NKG2A+ tissue-resident memory phenotype and cytotoxicity to 
enhance overall T cell function. Our findings demonstrate the functional importance of 
distinct CAF subsets in modulating the immunoregulatory milieu of human HNSCC and 
warrant more extensive characterization of CAFs in human squamous cell carcinoma. 
 
44 
Fine-mapping IBD loci using high throughput expression CROP-sequencing 
Greenwood, Emily (Georgia Institute of Technology); Cao, Mingming; Gibson, Greg; 
Bao, Gang; Lee, Ciaran 
egreenwood@gatech.edu 
  
Groups of variants in expression quantitative trait loci (eQTL), often in the magnitude of 
tens to hundreds, are of similar statistical significance and in high linkage disequilibrium 
(LD) with one another; thus, hindering the identification of causal variants. Perturbations 
induced by SNP specific gRNAs are a useful method for fine mapping and elucidating 
variants that drive eQTL signals. Previously, our lab has optimized expression CROP-
sequencing (eCROP-seq) and revealed causal variants for genes involved in immunity: 
CISD1 and PARK7. eCROP-seq uses SNP specific gRNAs to target highly significant 
variants observed in eQTL, where perturbations are measured as transcripts following 
single cell RNA-sequencing. Here, all-but-one conditional analysis was used to isolate 
eQTL signals for 165 genes associated with Inflammatory Bowel Disease (IBD) and 
approximately 13,000 variants were selected for eCROP-seq testing based on 
significance and LD. Mutagenesis was conducted in HL60/Cas9 and Jurakt/Cas9 
immortalized cell lines. Results suggest a causal variant for ABI1 and multiple for 
ADCY3, as well as significant variants for other loci. Uncovering variants that are 
statistically significant for altering expression of IBD loci can increase accuracy of 
polygenic risk models and potentially reveal new therapeutic options.  
 
45 
Identifying B cell genetic polymorphisms in an African American SLE cohort 
Gupta, Mansi (Department of Microbiology and Immunology, Emory University School of 
Medicine, Atlanta, GA ); Fontaine, Jake; Boss, Jeremy; Scharer, Christopher 
mansi.gupta@emory.edu 
  
Systemic lupus erythematosus (SLE) is a chronic autoimmune disorder known to 
disproportionately affect individuals of non-European ancestry more severely. Even 
though it has been shown to be more common among African American (AA) women, 
this cohort still remains understudied. Therefore, we determined the genetic 
polymorphisms in the coding exons of genes expressed in B cell subsets from a 
previously characterized cohort of 9 SLE and 8 healthy control (HC) AA women. This 
analysis successfully identified 532 variants corresponding to 170 genes that were 
enriched in SLE patients and may function as potential driver mutations in this cohort. 
Some of these variants had high allele frequency in AA populations as compared to 
other global populations, suggesting a skewing in people of African decent of SLE risk 
alleles. One of the identified variants rs2230926, resulted in a missense mutation in the 
TNFAIP3 gene, and was present in 7 of 9 SLE patients. rs2230926 has been previously 
identified in six other GWAS studies as a risk allele for SLE, and other autoimmune 
disorders like Rheumatoid Arthritis, and Systemic Sclerosis. This analysis will generate a 
comprehensive data showing the clinical significance of these SLE enriched variants by 
understanding the amino acid and protein structure changes caused and the effect on 
the associated pathways. Cataloging these variants is a key step in understanding the 
prevalence and effects of these genetic variations in African American SLE patients and 
mechanisms leading to autoimmunity. 
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46 
A novel mouse granuloma model pathogen is cleared by nitric oxide 
Harvest, Carissa (Duke University, Department of Immunology, Miao Lab) 
carissa.harvest@duke.edu 
  
Granulomas are an organized collection of immune cells characterized histologically by a 
specific organizational ring of activated macrophages that surround a persistent stimulus. 
Clinically, some granulomas can become chronic and are unable to clear a pathogen. 
These chronic granulomas are thought of as the immune system failing and the end 
result is to wall off the pathogen without every clearing the infection. Currently there few 
animal models that recapitulate necrotic granuloma formation that is characteristic of the 
granuloma response during Mycobacterium tuberculosis infection. We discovered a 
model infection wherein necrotic granulomas form, and then readily clear the infectious 
agent - Chromobacterium violaceum. Remarkably, a single bacterium gives rise to the 
infected abscess at one day post infection, however, neutrophils fail to clear the 
infection. This failure triggers a granuloma response, and forms a necrotic core that is 
typically absent in other murine granuloma models. Using immunohistochemistry we can 
show the remarkable multilayered architecture of the granuloma, as well as the location 
of the different immune cell types within the granuloma. We used 10x Genomics' Visium 
Spatial Gene Expression to analyze gene expression during the granuloma response, 
and to localize each expressed gene to a specific granuloma layer. This identified nitric 
oxide synthase 2 (Nos2) as highly upregulated in the macrophage layer. Mice deficient in 
Nos2 succumb to the infection and have worse granuloma pathology marked by visible 
breaks in the protective macrophage ring. Because this granuloma successfully clears 
the infection, our model has significant impact in revealing that granulomas are not the 
last line of the immune system failing and walling off an infection that it cannot clear, but 
rather that granulomas represent an organized immune response that successfully 
clears a pathogen. 
 
47 
Regulating the Regulators: determinants of lineage- and tissue-specific Il10 
expression in CD4+ T cells 
Hegner, Courtney (Skaggs Graduate School of Chemical and Biological Sciences, The 
Scripps Research Institute, La Jolla, California 92037, USA. Department of Immunology 
and Microbiology, UF Scripps Biomedical Research, Jupiter, FL 33458, USA); Chen, Mei 
Lan; Delmas, Amber; Sundrud, Mark 
chegner@scripps.edu 
  
Multiple hematopoietic cell lineages are capable of producing IL-10, which is an essential 
and non-redundant anti-inflammatory cytokine that suppresses inflammation. The 
comprehensive map of shared and unique, lineage-specific mechanisms of IL-10 
regulation in each cell type remains unresolved. Our lab has shown that the constitutive 
androstane receptor (CAR; encoded by Nr1i3)-a xenobiotic-sensing nuclear receptor 
(NR) with no previously known function in immune cells-selectively reprograms 
transcription in TH cells infiltrating the small intestine (SI) to prevent bile acid (BA) 
toxicity and inflammation via IL-10 induction. CAR induction of IL-10 expression in SI 
type 1 regulatory (Tr1) T cells stands in contrast to IL-10 induction in large intestinal 
regulatory T cells (Tregs), which is regulated by other NRs. Therefore, this suggests 
tissue- and cell-specific mechanisms of IL-10 gene regulation. We have found that CAR 
regulates the expression of IL-10 in in vitro derived Tr1 cells, that are selectively induced 
by IL-27 and the synthetic corticosteroid dexamethasone. Using both in vitro and in vivo 
derived cells, we will assess the role of CAR in regulating IL-10 expression in multiple 
CD4+ T cell lineages and tissues. We expect the results will characterize the overlapping 
and unique mechanisms of IL-10 regulation in multiple cell lineages and tissues that 
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could support the ongoing efforts in the development of IL-10-expressing adoptive cell 
therapies.  
 
48 
A Novel Role of CK2α in Regulating B-cell Class Switching to IgA in 
Neuroinflammation 
Hong, Huixian (University of Alabama at Birmingham); Zhou, Lianna ; Buckley, Jessica A 
; Yang, Wei ; Wei, Hairong ; Qin, Hongwei ; Benveniste, Etty N.  
huixian@uab.edu 
  
Background/Purpose: Protein Kinase 2 (CK2) is a tetrameric serine/threonine kinase 
consisting of two catalytic subunits (CK2α and/or CK2α′) and two regulatory subunits 
(CK2β). CK2 has been shown to regulate the development of B-cells. However, the 
exact mechanism of how the CK2/B-cell axis may be involved in the disease of multiple 
sclerosis (MS) is still elusive. Here, we focus on elucidating how the CK2/B-cell axis 
impacts the pathogenesis of neuroinflammation.     Methods: B-cell specific CK2α 
deletion mice were generated by intercrossing hCd20-TAM-cre mice with Csnk2a1fl/fl 
mice. hCd20-TAM-cre control mice and Csnk2a1fl/fl.hCd20-TAM-cre mice were 
immunized with MOG35-55 to initiate Experimental Autoimmune Encephalomyelitis 
(EAE). B-cell subsets within the spleen and central nervous system (CNS) were 
determined by flow cytometry. Serum antibody levels against MOG35-55 were assessed 
by ELISA. IgA+ IL-10 producing B-cells were examined by flow cytometry. B-cell class 
switching related gene expression was measured by quantitative real-time PCR. NF-κB 
signaling was evaluated by immunoblotting.    Results: There were significantly more 
severe classical and brain-targeted EAE symptoms in mice with B-cell specific deletion 
of CK2α compared to control mice in MOG35-55 induced EAE. Surprisingly, the 
frequency and absolute number of IgD-IgM- class switched B-cells in 
Csnk2a1fl/fl.hCd20-TAM-cre mice were significantly higher compared to hCd20-TAM-cre 
control mice, which was associated with a significantly increased expression of 
activation-induced cytidine deaminase (Aicda). However, there was a significantly lower 
frequency and absolute number of CD19+IgA+ B-cells within the spleen and infiltrating 
the brain and spinal cord of Csnk2a1fl/fl.hCd20-TAM-cre mice than in hCd20-TAM-cre 
control mice during EAE. Flow cytometry analysis showed that CD19+IgA+ B-cells have 
~20-fold higher IL-10 production than CD19+IgA- B-cells. Moreover, there was 
significantly less circulating IgA, but not IgG and IgM antibody, against MOG35-55 in 
Csnk2a1fl/fl.hCd20-TAM-cre mice during EAE compared with hCd20-TAM-cre mice. 
Immunoblotting analysis of NF-κB signaling showed that B-cells with deletion of CK2α 
exhibited diminished phosphorylation of p65.    Conclusion: Our data suggest that CK2α 
is essential for B-cell class switch to IgA, which is associated with the NF-κB signaling 
pathway, and IgA+ B-cells are the main source of the anti-inflammatory cytokine IL-10 
within the CNS during neuroinflammation.    Acknowledgments  This work was supported 
by NIH grant CA194414. 
 
49 
MUC and SPRR gene families are differentially expressed among adult and 
pediatric EOE patients 
Hoyt, Kacie J (Virginia Tech Carilion School of Medicine); Morrison, Holly A; Mounzer, 
Christina; Barne, Barrett H; Sauer, Bryan; McGowan, Emily C; Allen, Irving C 
hoytk2@vt.edu 
  
Eosinophilic Esophagitis (EOE) is a chronic food allergy-like disease characterized by 
progressive inflammation of the esophageal mucosa. EOE incidence has been 
increasing in recent years and affects both adults and children. Nonetheless, the clinical 
manifestations and cellular profiles in adults and children are varied. While the 
transcriptome of EOE has been reported, few studies explore the genetics of EOE 
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patients in cohorts inclusive of both adult and pediatric populations. To evaluate the 
transcriptome among a mixed adult and pediatric cohort, we utilized esophageal tissue 
samples collected by endoscopy from patients with EOE (n=12) and Controls (n=12). 
Clinical criteria and endoscopic measures of disease activity were collected from medical 
records. Samples were shipped to the laboratory and frozen at -80℃ until processing. 
Samples were thawed and RNA, DNA, and protein were extracted using the Qiagen 
AllPrep DNA/RNA/Protein Mini Kit. Isolated RNA was reverse transcribed and cDNA was 
hybridized to the Thermo Fisher Scientific Clariom S human microarray plate. Data 
analysis was conducted using the Thermofisher Transcriptome Analysis Console 
software. Principal Components Analysis confirmed that samples cluster by disease type 
(EOE and Control) irrespective of clinical features like sex, age, and disease severity. 
Global transcriptomic analysis demonstrated differential expression of several genes 
previously reported in EOE (CCL26, CPA3, POSTN, CTSC, ANO1, CRISP3, SPINK7). 
The MUC and SPRR gene families were greatly downregulated in EOE subjects 
compared to controls. Pathway analysis underscored pathways important for barrier 
function (VEGFA-VEGFR2; Endothelin, EGF/EGFR) and mast cell recruitment (IL-18). 
These findings highlight two new gene families as being differentially expressed among 
EOE patients in both adult and pediatric populations. These findings require further 
validation and mechanistic study to elucidate their importance in the pathogenesis of 
these diseases, but present an opportunity for a future therapeutic target that would be 
useful in a large demographic of patients.  
 
50 
Th17 immunity in the colon is controlled by two novel subsets of colon-specific 
mononuclear phagocytes 
Huang, Hsin-I (Department of Immunology, Duke University Medical Center); Jewell, 
Mark; Youssef, Nourhan; Huang, Min-Nung; Hammer, Gianna 
hsin.i.huang@duke.edu 
  
Intestinal immunity is coordinated by specialized populations of mononuclear 
phagocytes. Although the cell  subsets that constitute these populations are thought 
uniform throughout the intestine, the anatomy, microbial  composition, and 
immunological demands are distinct for small and large intestine. Whether these 
distinctions  demand organ-specific mononuclear phagocyte populations with dedicated 
organ-specific roles in immunity is  unknown. Here we implement a new strategy to 
subset intestinal mononuclear phagocytes and identify two  novel subsets which are 
colon-specific: a macrophage subset and a Th17-inducing dendritic cell (DC) subset.  
Colon-specific DCs and macrophages co-expressed CD24 and CD14, and surprisingly, 
both were dependent on  the transcription factor IRF4. Novel IRF4-dependent 
CD14+CD24+ macrophages were markedly distinct from  conventional macrophages 
and failed to express classical markers including CX3CR1, CD64 and CD88, and  
surprisingly expressed little IL-10, which was otherwise robustly expressed by all other 
intestinal macrophages.  We further found that colon-specific CD14+CD24+ 
mononuclear phagocytes were essential for Th17 immunity  in the colon, and provide 
definitive evidence that colon and small intestine have distinct antigen presenting cell  
requirements for Th17 immunity. Our findings reveal unappreciated organ-specific 
diversity of intestine resident mononuclear phagocytes and organ-specific requirements 
for Th17 immunity. 
 
51 
The Solid Tumor Microenvironment Drives T Cell Endoplasmic Reticulum Stress 
and Expansion 
Hunt, Elizabeth (Department of Cell Biology and Physiology, School of Medicine, 
University of North Carolina, Chapel Hill, NC, Immunotherapy Program, Lineberger 
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Comprehensive Cancer Center, University of North Carolina, Chapel Hill, NC); Andrews, 
Alex; Riesenberg, Brian; Gandy, Evelyn; Corcoran, David; Hurst, Katie; Thaxton, Jessica 
hunteli@ad.unc.edu 
  
Cancer immunotherapies are largely ineffective in solid tumors due to the suppression 
immune cells face in the tumor microenvironment (TME). Little attention has been paid to 
structural changes induced by the TME in immune cells that undermine basic immune 
functions. The endoplasmic reticulum (ER) is a large membranous organelle that 
controls cellular protein and lipid synthesis, exhibiting dynamic morphology to adapt to 
environmental perturbations and alleviate protein stress (ER stress). Our lab previously 
demonstrated that T cells in sarcomas experience persistent ER stress and that the 
response to stress undermines the efficacy of T cell immunotherapies. Given that ER 
stress promotes alterations in ER morphology, the data led us to question whether the 
dynamic morphology of the ER is dysregulated in the TME, serving as an underlying 
cause for loss of T cell regulation of solid tumors. We hypothesized that exposure to 
stressors in the TME causes dysfunctional ER morphology that leads to impaired effector 
function and tumor control in tumor infiltrating T cells (TILs). We tested this hypothesis by 
visualizing the ER in T cells isolated from spleens, tumor draining lymph nodes (TDLN), 
and tumors of sarcoma-bearing mice. Using confocal and transmission electron 
microscopy coupled with flow cytometry, we found that the ER was significantly 
distended in TILs. T cells with expanded ER architecture produced poor tumor control 
relative to T cells selected for contracted ER morphology. RNA-sequencing indicated 
that TILs were subject to ER stress, and experienced exhaustion, leading us to question 
the driving factors behind ER expansion. Using a unique in vitro assay in which T cells 
were cultured with CD3/28 beads ± hypoxia, we found that chronic TCR stimulation 
paired with hypoxia-induced significant ER distention in T cells and promoted T cell 
exhaustion. The findings suggest that hypoxia plays a driving role in induction of 
dysregulated T cell ER morphology, providing a potential mechanism by which the TME 
impairs T cell function. Now we have identified molecular targets associated with ER 
structure and maintenance to investigate whether modulation of ER architecture or 
homeostasis can repair ER dynamics and T cell tumor control.  
 
52 
CD27+ antigen-specific memory T cell is associated with long term vaccine-
mediated anti-tumor immunity.  
Hwang, Bin-Jin (Duke University); Crosby, Erika ; Lyerly, Herbert Kim ; Hartman, 
Zachary C.  
binjin.hwang@duke.edu 
  
Background & Hypothesis: While the use of HER2-targeting antibodies, trastuzumab and 
pertuzumab, in combination with chemotherapy has led to significant improvements in 
survival of women with HER2-overexpressing breast cancers (BC). Additional HER2 
targeting with antibody-drug conjugates (TDM1) may also have activity in this setting but 
remain non-curative. Predictably, therapeutic resistance eventually develops, and nearly 
all patients with HER2+ metastatic BC die of disease progression, but tumors continue to 
express HER2. Therefore, generating and expanding HER2-specific T-cells and B-cells 
remains an attractive therapeutic strategy as Ag loss is not a common mechanism of 
therapeutic resistance. Approximately twenty years ago, our group performed an 
experimental pilot study against HER2+ breast cancer by administrating HER2 peptide 
and recombinant protein pulsed dendritic cells (DC vaccine) to patients with refractory 
HER2+ advanced or metastatic breast cancer. In this study, we enrolled seven subjects 
with stage II (≥ 6 +LN), III, or stage IV HER2+ breast cancer. We followed the patients 
twenty years later and found that all of the seven patients are still alive. Their blood 
sample were analyzed with cytometry by time-of-flight (CyTOF) and found there is a 
significantly increased presence of CD27 expressing T cells in response to HER2 

applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/hunteli@ad.unc.edu
applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/binjin.hwang@duke.edu


peptide stimulation. Later in another experimental trial, we also found similar results from 
patients receiving viral-vector HER2 cancer vaccine. Therefore, we hypothesized that 
CD27 plays a critical role in long term anti-tumor immune response, especially T cells; 
and the stimulation of CD27 expressing T cells with mAb may also contribute to this 
effect.  Methods and Results: We recapitulate the rise of CD27+ antigen specific T cells 
among the vaccinated patients using a transgenic mouse model expressing human 
CD27. We also test the potential of employing agonist anti-CD27 antibody as adjuvant 
with Adenoviral-vector based HER2 (Ad-HER2) vaccination. We found there is a 
significant increase in antigen specific CD27+ memory T cells after vaccination with a 
single dose of human aCD27 antibody (Varlilumab), even after 12 weeks post 
vaccination in mice. Using a spontaneous and syngeneic HER2+ BC model, we found 
agonist aCD27 significantly improve the anti-tumor immunity triggered by vaccination, 
which eventually leads to improved survival. 
 
53 
IFNg mediated immune checkpoint stimulation counteract the immunomodulatory 
effect of irreversible electroporation on pancreatic cancer 
Imran, Khan Mohammad (Virginia Tech); Brock, Rebecca ; Alinezhadbalalami, Nastaran 
; Aycock, Kenneth; Davalos, Rafael; Allen, Irving 
imrankhan@vt.edu 
  
Pancreatic cancer is one of the deadliest diagnoses with limited treatment options 
making the 5-year relative survival rate about 9%. Irreversible electroporation (IRE) is a 
novel non-thermal, non-ionizing, and minimally invasive ablation modality that utilizes 
ultra-short, high voltage electrical pulses to form micropores in cell membranes to 
stimulate cell death. IRE has been tested in human clinical trials for pancreatic cancer 
treatment with a significant improvement in progression-free survival, but not much is 
understood about the immunomodulatory effects of IRE and the reasons for tumor 
relapse. We hypothesized that, by investigating the interplay between the host immune 
system and tumor microenvironment, we could identify the potential mechanism of tumor 
recurrence from initial tumor reduction after IRE treatment and find co-therapy targets to 
enhance the efficacy of IRE treatment. We have utilized a subcutaneous flank model of 
Pan02 pancreatic cancer and treated the tumors with 100 bursts of 2000 V/cm IRE when 
the tumor size reached approximately 0.5 cm in diameter. We have monitored tumor size 
progression for up to 40 days post-treatment for survival study and collected tumor and 
blood samples for immune cell infiltration flow cytometry analysis. Here, we show that 
IRE can significantly delay cancer progression by shifting the tumor microenvironment to 
a pro-inflammatory state. In doing so, IRE treatment recruits cytotoxic CD8+ T-cells to 
the tumor sites, reduces contralateral tumor burden, and increases interferon-gamma 
(IFNg) expression. Within two weeks after treatment, immune cells in the tumor site 
revert to the pre-treatment condition, tumor relapses, and tumor cells express 
programmed-cell death-ligand 1 (PD-L1). Our in vitro mechanistic study shows that PD-
L1 expression in pancreatic cancer cells is IFNg dependent. The effects of IRE can 
therefore be extended by additional combination therapy methods, including PD-1/ PD-
L1 antibody immunotherapies, and small molecule inhibitors.  
 
54 
The essential role of CXCL10 in the immune response to SARS-CoV-2 
Ivester, Hannah (Virginia Tech); Allen, Irving Coy; Morrison, Holly; Finkielstein, Carla; 
Weger, James; Duggal, Nisha; Kehn-Hall, Kylene 
hivester@vt.edu 
  
COVID-19, the disease caused by the virus SARS-CoV-2, has certainly wreaked havoc 
worldwide during the pandemic of the last 2 years. One of the characteristic clinical 
features of COVID-19 is severe lung damage as the body's immune system goes 
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haywire in an attempt to clear the virus. This overzealous immune response, called the 
'cytokine storm,' is responsible for the severe cases of COVID-19 as well as the 
Multisystem Inflammatory Syndrome seen in pediatric patients. In this so-called 'cytokine 
storm,' a few major inflammatory players have been identified. These cytokines and 
chemokines, such as IL-6, TNF-a, and CXCL10 are highly reported in human patients 
with COVID-19, and higher levels of them often correlate with increased disease 
severity. In fact, recent reports are beginning to investigate CXCL10 as a prognostic 
marker as patients with higher levels of CXCL10 often have more severe outcomes of 
disease. Recent animal models of SARS-CoV-2 also show an increase in CXCL10 and 
their associated pathways in infected animals. Here, we continue to provide evidence for 
this protein in SARS-CoV-2 infection in both human and animal whole genome 
transcriptomics studies. Further studies were conducted with a mouse-adapted strain of 
SARS-CoV-2 virus in Cxcl10-/- mice, who showed a decreased effectiveness in viral 
clearance in the absence of functional CXCL10 protein without a difference in clinical 
disease presentation. These data together continue to add to the growing body of 
evidence related to COVID-19 pathobiology and the importance of the chemokine 
CXCL10 in disease severity and viral clearance of the SARS-CoV-2 virus. 
 
55 
Disruption of bone microarchitecture and fracture resistance through enhanced 
osteoclast resorptive activity stemming from PD-1 blockade 
Joseph, Gwenyth (Vanderbilt University; Vanderbilt University Medical Center); Vecchi 
III, Lawrence A. ; Kell, David; Uppuganti, Sasidhar; Durdan, Margaret; Nyman, Jeff; 
Weivoda, Megan; Johnson, Rachelle W. 
gwenyth.j.joseph@vanderbilt.edu 
  
Immune checkpoint inhibitor (ICI) therapy blocks immunoregulatory receptor-ligand 
interactions; one such pair is programmed death 1 (PD-1) receptor and its ligand (PD-L1) 
which together act to stunt T-cell mediated immune responses. Blockade of this protein 
interaction by ICI therapy enables enhanced antitumor immunity and the potential for 
durable clinical responses; however, frequent immune-related adverse events (irAEs) 
are reported in patients receiving ICI therapy. Rheumatologic toxicities are one such long 
term irAE which can present as generalized bone loss, focal bone lesions, and an 
increase in pathological fractures not due to tumor-induced osteolysis. This suggests that 
PD-1 blockade may negatively impact bone, but there is a lack of knowledge on the 
mechanism of bone loss. We therefore assessed bone volume in male (n=10/group) and 
female (n=4-10/group) mice with global PD-1 deletion and found a significant reduction in 
femoral (9.6 - 81.3%) and vertebral (5.3 - 16.4%) bone volume and the ultimate force 
(2.9 - 40.5%) required to break the femur compared to wildtype age- and sex-matched 
controls. Female mice treated with a-PD-1 similarly displayed significantly reduced bone 
mineral density compared to IgG treated controls. Osteoclasts derived from mice treated 
with a-PD-1 had dramatically higher resorptive capacity when cultured ex vivo, 
suggesting the low bone mass may be due to elevated bone resorption. In bone marrow 
derived from PD-1-/- mice and a-PD-1 treated mice, we observed a significant 
enrichment of CD8+ effector memory T cells and IL-17 producing γδ T cells, both 
potential sources of osteoclast-stimulating IFNγ, as compared to that of WT mice. These 
data correspond with an increase in IFNγ mRNA expression in femur homogenates in 
PD-1-/- mice and a-PD-1 treated mice. Taken together, these data indicate that PD-1 
blockade expands IFNγ and IL-17 producing T cell populations, which may induce the 
production of highly resorptive osteoclasts reported to act in a positive feedback manner 
to increase T cell expansion. Collectively, these osteoclast-T cell interactions in the 
setting of PD-1 blockade may lead to further reductions in bone volume and elevated 
fracture risk.  
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Novel role of peripheral-derived immune cells-mediated pial collateral remodeling  
on the process of ischemic stroke 
Ju, Jing  (Virginia Tech); Theus, Michelle 
jing6628@vt.edu 
  
Stroke is the fifth leading cause of morbidity and mortality in the United States. 
Approximately 85% of which are classified as ischemic stroke resulting from vascular 
occlusion, primarily occurring in the middle cerebral artery (MCA) in the pial surface of 
the brain. Pial collateral vessels serve as vascular redundancies that connect the MCA to 
the anterior or posterior cerebral arteries (ACA and PCA). Following ischemic stroke via 
MCA occlusion, outward remodeling of collateral vessels (arteriogenesis) can restore 
blood perfusion from the ACA to the infarcted tissue and limit ischemic damage. 
Increased fluid shear stress triggers arteriogenesis, leading to endothelium activation 
and subsequent recruitment of peripheral-derived immune (PDI) cells, which promotes 
the outward growth of collateral vessels. Currently, our studies indicate that EphA4 
receptor tyrosine kinase is a negative regulator of arteriogenesis in ischemic stroke. 
However, the role of EphA4 during PDI mediated arteriogenesis after permanent middle 
cerebral artery occlusion (pMCAO) remains unknown. This study is to explore the pivotal 
role of EphA4 in regulating PDI-mediated arteriogenesis after pMCAO by using EphA4 
bone marrow chimeric knockout mice. Our initial findings show that PDI-specific EphA4 
negatively regulates arteriogenesis and influences PDI cells recruitment and function to 
limit pial collateral remodeling following pMCAO. We hypothesize that specific 
expression of EphA4 on PDI cells, specifically monocyte/macrophages, influences their 
recruitment and function to limit pial collateral remodeling, cerebral blood flow restoration 
and tissue perseveration following pMCAO. Overall, our studies will give an insightful 
understanding of PDI-specific EphA4 contributes to the neuroinflammatory milieu and 
identify promising EphA4 targets for improving collateral function, and functional 
recovery following ischemic stroke. 
 
57 
Determining the function of uncharacterized regions of parathyroid hormone-
related protein 
Kane, Jeremy (Vanderbilt University, Vanderbilt University Medical Center); Edwards, 
Courtney M.; Johnson, Rachelle W. 
jeremy.f.kane@vanderbilt.edu 
  
Parathyroid hormone related protein (PTHrP) has long been understood to be a regulator 
of bone remodeling both in normal development as well as an important hormone in 
cancer initiation. More recently, PTHrP has been re-examined and found to contain a 
number of functional regions beyond the parathyroid hormone receptor (PTHR) binding 
domain. These include a conserved nuclear localization site (NLS) and carboxyl-
terminus region that varies between human and other species. These regions are likely 
important for the function of PTHrP in cancer progression, as their deletion reverses the 
pro-tumorigenic role for PTHrP in prostate cancer in vitro and in breast cancer in vivo. 
However, the multiplicity of phenotypes induced by PTHrP in vivo, both pro-tumorigenic 
and tumor-suppressive, suggest uncharacterized functional domains of the proteins. 
Interestingly, we observed that deletion of the NLS of PTHrP does not prevent 
sublocalization of the protein to the cell nucleus when assayed by immunohistochemistry 
and subcellular fractionation. In addition, the well-conserved "gap region" between the 
NLS contains a lysine and arginine rich region that is computationally predicted to have 
high affinity for DNA. These may provide redundancy for subcellular localization, similar 
to other intracrine proteins. We propose characterization of the functionality of these 
understudied regions by CRISPR knockout, followed by direct observation of their 
nuclear interactions by DNA- and protein-pulldown assays to elucidate any novel 
transcriptional regulatory activity of PTHrP. Further investigation of these regions may 
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yield greater insight into how PTHrP and its isoforms regulate tumor progression and 
metastasis. 
 
58 
Receptor interacting protein kinase 1 (RIPK1) in dendritic cells mediates promotes 
neutralizing antibody response to vaccinia virus infection 
Kang, Kidong (Duke University); Chan, Francis 
kidong.kang@duke.edu 
  
Receptor interacting protein kinase 1 (RIPK1) is a key mediator that controls the balance 
between inflammation and cell death.  Depletion of RIPK1 in human patients causes 
immunodeficiency and intestinal inflammation that can be rescued by hematopoietic 
stem cell transplantation, indicating that RIPK1 has essential functions in hematopoietic 
cells and in immune homeostasis. However, the mechanism by which RIPK1 mediates 
immune homeostasis is unknown. Here, we examined the role of RIPK1 in dendritic cells 
(DCs).  Using vaccinia virus (VACV) infection in mice with Ripk1 deficiency in DCs, we 
demonstrated that DC-specific deletion of RIPK1 diminished KLRG1+ short-lived effector 
T cells (SLECs).  However, effector CD8+ T cell function as defined by interferon-gamma 
(IFNγ) production was not affected. In addition, RIPK1 in DCs promotes Bcl-6+ follicular 
T helper cells (Tfh) generation.  Consequently, neutralizing antibody response was 
impaired by Ripk1 deletion in DCs. Taken together, these results revealed a previously 
unknown function of RIPK1 in DCs that promotes neutralizing antibody response to virus 
infection.  
 
59 
Corpus Callosum Degeneration with Associated Immune Cell Infiltration and 
Activation Post Neurological Chikungunya Virus Infection in Mice 
Knight, Audrey (Department of Pathology and Laboratory Medicine, University of North 
Carolina at Chapel Hill); Nagel, Jonathan; Anderson, Elizabeth; Heise, Mark; Atkins, 
Hannah; Montgomery, Stephanie; Baxter, Victoria 
acknight@email.unc.edu 
  
Humans infected with chikungunya virus (CHIKV), an alphavirus transmitted by 
mosquitos that usually causes rash and arthritis, have been identified to have an 
increased risk of developing neurologic sequelae. Neurologic CHIKV infection can 
manifest as central nervous system (CNS) symptoms including encephalitis and myelitis. 
To date, a fully neurodevelopmentally mature, immunocompetent mouse model of 
neurologic CHIKV infection and disease has yet to be developed. Here, we infected 4-6-
week-old C57BL/6J mice intracranially with three different CHIKV strains from different 
genotypic clades: SM2013 and AF15561, Asian lineage strains, and SL15647, an ECSA 
lineage strain. SL15647-infected mice had more severe signs of clinical disease and 
significantly elevated antiviral responses and immune activation by qPCR compared to 
SM2013 and AF15561. IBA1 immunohistochemistry (IHC) highlighted increased 
microgliosis and microglial activation in the corpus callosum post AF15561 and SL15647 
infection, with minimal activation in SM2013-infected brains. However, SL15647 infection 
resulted in an increased incidence of microglial nodules and microgliosis dorsal to the 
lateral ventricle. GFAP IHC revealed a reduction in astrocytes in the corpus callosum 
post AF15561 and SL15647 infection. Further, SL15649 infection resulted in a significant 
increase in CD4+ T cell recruitment to the corpus callosum (P = 0.02), while AF15561 
stimulated CD8+ T cell recruitment (P = 0.04). CD4+ T cell responses are known to drive 
pathogenesis in peripheral CHIKV infection as well as in other alphavirus infections. 
SL15649 infected mice had a significantly increased ratio of CD4+ T cell to CD8+ T cell 
ratio compared to both SM2013 (P = 0.03) and AF15561 (P = 0.01), which may provide 
insight into the severity of CNS disease post SL15649 infection. 
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60 
The Role of TAM family receptors in the tumor microenvironment of PDAC 
Kren, Nancy (University of North Carolina - Chapel Hill); Earp, H. Shelton; Pylayeva-
Gupta, Yuliya 
nkren1@email.unc.edu 
  
Tyro3, Axl and MerTK (TAM) are a family of receptors that are involved in efferocytosis - 
phagocytic removal of apoptotic cells - and have been shown to play roles in dampening 
innate immune responses.  Pancreatic cancer is an aggressive disease with poor 
prognosis and limited treatment options.  Manipulation of the innate components of the 
tumor microenvironment has potential to lead to new therapeutic options and enhance 
current immune therapies.  Here we evaluated the role of MerTK and Tyro3 receptors in 
the tumor microenvironment of pancreatic ductal adenocarcinoma using orthotopic 
injection of cancer cells into MerTK or Tyro3 receptor knockout mice.  The loss of MerTK 
or Tyro3 in the tumor microenvironment resulted in drastically reduced tumor volumes.  
Furthermore, the decrease in tumor volumes seen with deficiencies in MerTK and/or 
Tyro3 was lost when CD8 T cells were depleted, indicating that the mechanism was 
dependent on T cell activation. Additionally, the tumor growth could be further reduced 
with the addition of a checkpoint inhibitor anti-PD1. Furthermore, orthotopic injection into 
MerTK/Tyro3 mice resulted in no tumors. These data suggests that TAM RTKs may 
regulate suppression of adaptive immune responses in pancreatic cancer and serve as a 
barrier to immunotherapy efficacy.  
 
61 
Inflammatory cytokines perturb NK cell function and gene signature in chronic 
myeloid leukemia 
Kuznetsova, Valeriya (University of Alabama at Birmingham); Patel, Sweta; Luca, 
Francesca; Matkins, Victoria; Camacho, Virginia; Welner, Robert 
lerak@uab.edu 
  
Natural killer (NK) cells have the capacity to eliminate malignant cells by releasing 
cytotoxic granules, which makes them a potent immunotherapeutic. NK cells' mature 
phenotype and counts positively correlate with prolonged treatment-free survival in 
chronic myeloid leukemia (CML), while dysfunctional NK cells are predictive of relapse in 
CML patients. The molecular drivers of this impairment remain unclear. Given the 
established role of inflammatory cytokines (namely IL 1β, IL-6, GM-CSF, TNFα) in driving 
myeloid malignancies, we aimed to define their effect on NK cell phenotype and function 
using a unique pre-clinical chimeric mouse model of CML. Consistent with clinical 
observations, NK cells from leukemic mice are severely reduced in numbers and 
frequencies and display an immature phenotype and diminished expression of activating 
receptors while upregulating inhibitory molecules Lag-3, TIGIT, NKG2A.  Moreover, 
CML-exposed NK cells have a higher proliferation rate and a greater cell death indicating 
perturbed homeostasis. We revealed a preferential loss of terminally mature CD27-
CD11b+ NK subset in CML mice, suggesting a functional shift from cytotoxic phenotype 
toward the immature cytokine-producing, which could further exacerbate inflammation 
favoring the disease. In agreement, CML-exposed NK cells show impaired cytotoxicity as 
measured by target-specific degranulation ex vivo. Next, we mapped the transcriptional 
landscape of CML-exposed NK cells using single-cell RNA-sequencing. We confirmed 
decreased gene expression of NK maturation and cytotoxicity markers and upregulation 
of inhibitory molecules and proteins involved in the cell cycle and senescence. 
Importantly, CML-exposed NK cells had increased mRNA levels of inflammatory 
cytokines IL 1β, TNF, GM-CSF, LTα/β, XCL1; cytokine receptors Il6st, Il-2Ra; and 
negative regulators of cytokine signaling SOCS1/2/3 and CIS. Furthermore, IL-6-STAT3 
and IL 1β/TNF-signaling gene signatures were enriched in CML-exposed NK cells - an 
effect that is likely to be triggered by leukemic cytokines. Thus, we next found that 
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leukemic serum dampens NK cell degranulation ex vivo, compared to serum from control 
mice. We further profiled leukemia-specific cytokine composition and revealed elevated 
levels of IL-6, IL-1, TNF, GM-CSF in CML serum samples. Altogether, our data suggest 
that leukemic cytokines contribute to NK cell dysfunction and polarize them toward a pro-
inflammatory phenotype, representing optimal targets for NK-boosting immunotherapies. 
 
62 
Pro-inflammatory Epigenetic Changes Convert Type 2 ILCs to ILC1-like cells 
Following Allogeneic HSCT  
LAURIE, SONIA (Lineberger Comprehensive Cancer Center, University of North 
Carolina School of Medicine, Chapel Hill, NC, 27599, USA); Foster, II, Joseph P. ; Bruce, 
Danny W.; Hemamalini, Bommiasamy; Pattenden, Samantha G.; Chao, Nelson, J.; 
Davis, Ian J.; Serody, Jonathan S. 
sjlaurie@email.unc.edu 
  
Although allogeneic hematopoietic stem cell transplantation (alloHSCT) is the preferred 
treatment for a variety of blood malignancies, its use is limited by the development of 
acute graft-versus-host disease (aGvHD).  ILC2s are immune cells that play an important 
role in maintaining homeostasis in mucosal tissues.  Interestingly, previous work from 
our group and others has shown that ILC2 cells are significantly impaired in their ability 
to reconstitute after chemotherapy or stem cell transplantation.  However, the 
mechanism for this finding has not been clear.  Previous work from our group has shown 
that ILC2s in the GI tract are depleted by chemotherapy or radiation  prior to alloHSCT, 
with the infusion of donor ILC2s improving improved clinical score and survival of 
recipient mice. Given that current studies demonstrate significant ILC plasticity, we 
evaluated the hypothesis that the significant decrease in ILC2 cells post-therapy is due 
to post-transplant induced epigenetic changes that convert ILC2 cells to either ILC1 or 
ILC3-like cells.  To address this hypothesis, we used ChIP-seq, ATAC-seq and RNA 
transcriptome to evaluate transcriptional regulation of ILC2 cells expanded ex vivo and 
evaluated in vivo and in vitro. Strikingly, single-cell, multiomic analysis of donor-derived 
ILC2s after alloHSCT revealed a previously unreported population of ILC1-like cells that 
differentiate from ILC2s in the SI LP ("exILC2s"). To recapitulate this transdifferentiation, 
we modeled skewing of ILC2s in vitro with IL-12 and IL-1b and observed a reduction in 
Type 2 LDRFs and the acquisition of proinflammatory Type 1 LDRFs consistent with the 
phenotype and function of IFN-γ-secreting exILC2s. Unlike their unmanipulated WT ILC2 
counterparts, our in vitro-derived exILC2s failed to ameliorate aGvHD and instead 
accelerated morbidity and mortality. These data demonstrate, for the first time, that these 
cells fail to repopulate their protective niche after alloHSCT due to epigenetic 
reprogramming and pathological transdifferentiation. These findings provide a novel 
understanding how the plasticity of ILC2s can contribute to mucosal dysregulation and 
the pathogenesis of aGvHD after alloHSCT, and may inform new approaches for 
modulating innate lymphocytes in human disease. 
 
63 
SARS-CoV-2 antibodies specific to the inner and inner-mesa of spike protein 
receptor binding domain maintain high affinities for both D614G and Beta variants 
Li, Kan (Duke University (CHSI)); Huntwork, Richard; Horn, Gillian; Feeney, Elizabeth; 
Hastie, Kathryn; Li, Haoyang; Rayaprolu, Vamseedhar; Olmedillas, Eduardo; Schendel, 
Sharon; Heise, Mark; Bedinger, Daniel; Baric, Ralph; Cronin, Kenneth; Alam, Munir; 
Saphire, Erica; Tomaras, Georgia; Dennison, Moses 
kl122@duke.edu 
  
Since the first COVIC-19 case was reported, SARS-CoV-2 infection has given rise to 
more than 500 million infection cases and 6 million deaths, with new variants of concern 
(VOCs) continuing to emerge. The Spike protein on the virus surface binds to the human 
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receptor ACE-2 for host cell entry. In an effort to identify effective therapeutic options to 
prevent and treat SARS-CoV-2 infections, we characterized the biophysical properties of 
a large panel of antibodies and antibody constructs (henceforth collectively referred to as 
Abs) sourced by the Coronavirus Immunotherapy Consortium (CoVIC). The 
characterization includes 1) the binding kinetics against hexa-proline stabilized spike 
protein (HexaPro) constructs (D614; D614G, Beta and Omicron variants), the receptor 
binding domain (RBD) and the N-terminal domain (NTD) subunits, 2) ability to block RBD 
from interacting with the human ACE-2 receptor and 3) binding specificities defined 
through epitope binning, with Abs competing binding for D614. Through these 
characterizations, the CoVIC panel can be overall separated into communities binding to 
top, outer, inner and mesa side of RBD, and a small number of Abs that are NTD-
specific or with other specificities within the spike. While D614G mutation did not 
significantly impact binding affinities (average fold change 1.93, range 0.2 - 10), Beta 
variant mutations caused 50% of the COVIC panel to have weakened or abolished 
binding. For a subset of Abs tested for Omicron binding, Omicron BA.1 mutations further 
caused more Abs (~70%) to show weakened or abolished binding. When comparing 
Beta variant to D614, Abs specific to the top of RBD generally have significantly 
weakened or abolished binding for Beta variant (86% with KD change < 2 fold or weaker 
KD), while Abs specific to the inner-mesa or inner side of RBD generally have similar or 
improved affinities for Beta variant (84% with KD improves > 3 fold). Generally, Abs that 
showed similar or improved affinities for the Beta variant more frequently showed 
retained or improved pseudovirus neutralization activity against the Beta variant. These 
data can inform the selection of SARS-CoV-2 specific Abs that retain strong spike 
binding and antiviral functions across variants for inclusion in antibody cocktails. 
 
64 
Reassessing the evolutionary importance of inflammasomes 
Li, Lupeng (Duke University and UNC-CH); McGlaughon, Ben; Miao, Edward 
lupeng.li@duke.edu 
  
Inflammasomes are innate immune sensors that detect microbial contaminations and 
danger signals. Inflammasome-deficient mice have increased susceptibility to numerous 
infections. However, many pathogens evade inflammasome detection. For example, 
Salmonella Typhimurium evades inflammasomes during systemic infection. While 
inflammasome-deficient mice may show mild increase in S. Typhimurium burdens, in the 
end, both the wild type and inflammasome-deficient mice succumb to the infection, and 
the lethal dose (∆LD100) does not change. This is true for almost all infectious models in 
inflammasome-deficient mice, leading us to question the evolutionary importance of 
inflammasomes in defense against vertebrate-adapted pathogens that evade 
inflammasome detection. Our lab has discovered two environmental pathogens, 
Burkholderia thailandensis and Chromobacterium violaceum, that fail to evade 
inflammasomes. WT mice survive infection by even 6x107 CFUs of B. thailandensis. In 
contrast, inflammasome-deficient mice succumb to even 102 CFUs. Therefore, 
inflammasomes change the lethal dose by 6,000,000-fold. The other pathogen, C. 
violaceum, has a similarly potent phenotype. These results lead us to propose that the 
primary physiological and evolutionary role of inflammasomes is to defend against 
pathogens that normally infect hosts lower on the evolutionary tree where 
inflammasomes are not present. However, there are two caveats of published studies 
that prevent us from fully accepting our evolutionary hypothesis: 1) most studies use only 
one dose, leading us to underestimate the ∆LD100; and 2) the limitations of the hyper-
susceptible C57BL/6 inbred mouse (B6) background. To correct the defects of B6 mice, 
we crossed B6 with 129 mice. The resulting F1 progeny have complex genetic loci at all 
genes, correcting the B6 defect in Nramp1 as well as any other mutations present in 
either background. We determined the ∆LD100 in WT and Casp1-11DKO mice on the 
B6, 129, and F1 backgrounds for three environmental opportunists: B. thailandensis, C. 
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violaceum, and Francisella novicida. We also assessed two human adapted pathogens: 
S. Typhimurium and L. monocytogenes. These studies may provide strong support for a 
new evolutionary "Red Pawn hypothesis", in which we propose: 1) that inflammasomes 
completely prevent infection against ubiquitous environmental microbes that may 
otherwise be lethal that represents a near-permanent evolutionary victory over such 
microbes; but 2) 
 
65 
The transcriptional and functional heterogeneity of tissue resident memory CD8+ 
T cells following influenza infection 
Li, Chaofan (Division of Infectious Diseases and International Medicine, University of 
Virginia School of Medicine, VA, USA.); Son, YoungMin ; Sun, Jie  
djp5yp@virginia.edu 
  
Tissue resident memory CD8+ T cells (Trm) are a population of CD8+ memory T (Tmem) 
cells, which mainly reside in non-lymphoid tissues (NLTs) and can rapidly respond to 
pathogen reinvasion. Recent evidence has indicated that Trms may exhibit potent 
transcriptional and functional heterogeneity post-acute viral infection. However, lung Trm 
heterogeneity, particularly within the endogenous CD8 Trm populations, following 
respiratory viral infection was largely unexplored. Using single-cell-RNA-sequencing 
(scRNA-seq), we compared the single-cell transcriptional profiles of two endogenous 
influenza-specific Trms, against Db/NP366-374 and Db/PA244-233 respectively. We 
identified two discrete Trm populations: a CD103lo Trm population, which highly 
expresses Pdcd1, Tox, Ccl5, and GzmK, showing a terminal differentiated effector T cell 
phenotype; and a CD103hi population, which highly expresses Il7r, Gadd45b, Junb, 
harboring a classic memory T cell phenotype. Interestingly, the CD103lo population is 
mainly present in the Db/NP366-374 Trm cells, while the CD103hi population 
preferentially resides in the Db/PA244-233 Trm cells.  To explore the mechanisms 
controlling this Trm heterogeneity, we utilized the recombinant influenza virus strain 
(PR8 NANP virus), in which the NP366 epitope is expressed in the NA locus, resulting in 
lowered antigen dose compared to that of the "WT" PR8 virus.  We found that the NANP 
virus led to diminished overall NP366 specific Trm cell counts. Moreover, the Db/NP366-
374 Trm cells generated following NANP virus infection exhibited mainly the features of 
the CD103hi population, suggesting that initial antigen dose is a major determinant of 
CD103hi versus CD103lo Trm cell generation. Our results provide mechanistic insight 
into the fate decision and functional heterogeneity of Trm cells, with implications for 
enhancing respiratory viral vaccination approaches.  
 
 
66 
Impact of pre-existing immunity on the development of de novo virus-specific TRM 
following live attenuated influenza vaccination 
Lobby, Jenna (Emory University); Danzy, Shamika; Lowen, Anice; Kohlmeier, Jacob 
jenna.leigh.lobby@emory.edu 
  
Live attenuated influenza vaccine (LAIV) elicits both humoral and cellular immune 
memory in children, but its efficacy is limited in adults. We hypothesize that pre-existing 
immunity from past infections and/or immunizations prevents the attenuated vaccine 
from establishing an immune response. To determine if we can overcome this limitation 
by increasing the antigenic distance of the vaccine strain from previous circulating 
seasonal strains, we generated a series of drifted LAIVs with successive mutations in the 
HA protein, allowing for increasing levels of escape from pre-existing antibody. We also 
inserted a CD8+ T cell epitope from the Sendai virus nucleoprotein (SeV-NP) as a 
readout for generation of a de novo TRM response following immunization. Surprisingly, 
we were unable to identify SeV-NP+ CD8+ TRM following LAIV immunization in PR8-
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immune mice, even with LAIV strains that can fully escape pre-existing antibody. As 
these data suggested a role for cell-mediated immunity in limiting LAIV efficacy, we 
investigated several scenarios to assess the impact of pre-existing LAIV-specific TRM in 
the upper and lower respiratory tract. Ultimately, we found that deletion of the 
immunodominant influenza NP366-374 epitope was sufficient to escape pre-existing 
CD8+ TRM and to establish de novo CD8+ TRM. Combined, these studies demonstrate 
that both pre-existing humoral and cellular immunity can limit the effectiveness of LAIV, 
thereby informing future design of vaccine vectors against respiratory pathogens.  
 
67 
SARS-CoV-2 mRNA vaccination elicits cross-neutralizing antibodies against 
pandemic and pre-emergent coronaviruses  
Malewana, Dilshan (Department of Immunology, Duke University); Lu, Xiaozhi ; Li, 
Dapeng ; Martinez, David; Schaefer, Alexandra ; Parks, Robert; Sutherland, Laura ; 
Edwards, Robert; Cain, Derek; Montefiori, David ; Khurana, Surender ; Baric, Ralph; 
Pardi, Norbert; Weissman, Drew; Lewis, Mark; Haynes, Barton; Saunders, Kevin 
rakitha.malewana@duke.edu 
  
The Moderna and BioNTech/Pfizer vaccines contain the coding sequence for a spike 
glycoprotein that includes substitution of two residues for non-native prolines (S-2P). 
However, whether S-2P mutated SARS-CoV-2 spike ectodomains are necessary to elicit 
higher quality or quantity of antibody responses is not known. The purpose of this study 
is to compare the antibody responses elicited against structurally different SARS-CoV-2 
immunogens. Here we analyzed the breadth of coronavirus antibody reactivity in rhesus 
macaques (RMs) vaccinated with mRNA-lipid nanoparticle (LNP) vaccines that encode 
monomeric SARS-CoV-2 receptor-binding domain (RBD), spike S-2P (spike protein with 
2 proline substitutions), spike 2P-2C (spike protein with 2 proline and 2 cysteine 
substitutions), and lastly a native spike with no substitutions. DH1047 is a broadly 
neutralizing antibody isolated from a SARS-CoV infected individual that binds to the RBD 
group 7 epitope of multiple sarbecoviruses. The conserved RBD epitope bound by 
DH1047 is a rational target for pan coronavirus vaccines. We performed competitive-
binding assays using the serum of each vaccinated subject and found that a high 
percentage of serum antibodies of the native spike group blocked the binding of 
DH1047, suggesting they targeted a closely related epitope.  We sorted memory B cells 
from this group that bound to full-length SARS-CoV-2 spike protein and/or RBD. We 
observed a high level of cross-binding of these antibodies to human coronaviruses 
SARS-CoV-2 and SARS-CoV-1, and animal coronaviruses RaTG13, SHC014, HKU3-1, 
and GXP4L. We examined these cross-binding antibodies for neutralization against 
replicating SARS-CoV, SARS-CoV-2, and RsSHC014 viruses. Three of twenty-six 
antibodies cross-neutralized these genetically different coronaviruses. Negative stain 
electron microscopy analysis of two of the most potent vaccine-elicited antibodies 
showed they were closely bound to the RBD group 7 epitope and approached the RBD 
with a similar angle as DH1047. Passive administration of the most potent RM cross-
neutralizing antibody, Ab26500, conferred prophylactic and therapeutic protection 
against zoonotic SHC014 betacoronavirus in disease-susceptible aged BALB/c mice. In 
conclusion, we found that stabilization of spike was not required for induction of 
protective immunity with vaccination. Moreover, the native spike in mRNA-LNPs induced 
cross-reactive and potent neutralizing antibodies against the RBD-7 epitope of the 
SARS-CoV-2 spike glycoprotein.    
 
68 
Using novel human THP-1 cells to investigate the impact of NOD-Like Receptor 
NLRX1 on the NF-κB and Type I IFN pathways during Brucellosis  
Markov Madanick, Justin (Virginia Tech); Tupik, Juselyn; Nagai-Singer, Margaret; Camp, 
Hailey; Allen, Irving 
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justinm99@vt.edu 
  
Brucella spp. are gram-negative coccobacilli that are the causative agents of brucellosis. 
Brucella expertly evade the host immune system by flourishing within Brucella-containing 
Vacuoles (BCVs) of phagocytic cells and suppress various components of the innate 
immune system. Despite this, pattern recognition receptors (PRRs) play an important 
role in neutralization of Brucellosis. Previously, we described how pro-inflammatory 
NOD-like receptors (NLRs) that form the multi-protein complex termed the 
inflammasome are mobilized upon exposure to Brucella. In response to Brucella gDNA, 
the inflammasome protects against infection through inflammatory cell death known as 
pyroptosis. Although the role of pro-inflammatory NLRs has been described during 
brucellosis, the function that anti-inflammatory NLRs perform is undetermined. Here, we 
investigate the role of anti-inflammatory NLRX1 during Brucellosis through in vitro 
challenge of THP-1 human monocytes.  These THP-1 monocytes contain two inducible 
reporters for Type I IFN and NF-κB pathway expression, both pathways suggested to be 
regulated by NLRX1 downstream of bacterial infection. Furthermore, we established a 
novel NLRX1 overexpression (NLRX1OE) and control (NLRX1OE-CTL) THP-1 cells 
through a lentiviral Open Reading Frame (ORF) vector. For this study, we challenged 
NLRX1 overexpression and control monocytes in addition to macrophages which were 
differentiated through phorbol 12-myristate 13-acetate (PMA) with a MOI 100:1 of 
Brucella abortus. We hypothesized that NLRX1 overexpression cells would have 
decreased NF-κB and Type I IFN signaling in comparison to control cells. We found that 
NLRX1 overexpression macrophages had endogenously lower NF-κB secretion 
compared to control cells. Upon challenging the monocytes and macrophages with 
Brucella gDNA, we found that gDNA acts as a potent PAMP and unexpectedly increased 
NF-κB and IFN signaling in the overexpression monocytes. This result could indicate a 
differential role for NLRX1 in monocytes and macrophages during brucellosis. 
Furthermore, through a lactate dehydrogenase (LDH) assay, overexpression of NLRX1 
in both monocytes and macrophages decreased cell death in response to live Brucella 
and gDNA. In summary, NLRX1 plays a crucial role in regulation of the NF-κB and IFN 
pathways, particularly following Brucella gDNA recognition in monocytes. Furthermore, 
protective cell death may be attenuated by NLRX1 and could potentially contribute to 
negative pathology during Brucellosis. 
 
69 
Examining effector functions of lung CD8+ tissue resident memory T cells in 
humans. 
Mattingly, Cameron (Emory University); Lancetti, Kristiana; Elliot, Jennifer; Thomas, 
Jeronay; Lobby, Jenna; Michalets, Sarah; Kohlmeier, Jacob 
clrobi3@emory.edu 
  
Due to their position in the lung tissue, CD8+ tissue resident memory T cells (TRM) act 
as sentinels of the respiratory tract that rapidly respond to, and mediate protection 
against, respiratory viruses. In mice, TRM have been shown to mediate protection at 
barrier sites by producing cytokines, chemokines, and performing cell lysis. In the lungs 
specifically, our lab has shown that influenza-specific CD8+ TRM rapidly produce IFNγ, 
but airway TRM are poorly cytolytic in mice. In humans, less is known about the effector 
functions of virus-specific CD8+ TRM in the lungs, and thus this study seeks to fill that 
gap in knowledge. Using cells from healthy human lungs, we first identified and 
quantified the frequency of antigen-specific cells in our lung donors by performing 
intracellular cytokine staining (IFNy+) and activation induced marker assays (CD137+ 
CD25+). Then, by performing a series of in vitro peptide stimulation and cytokine 
neutralization experiments, we investigated which cytokines are produced by lung CD8+ 
TRM, and how those cytokines impact local innate and epithelial cells. Initial results 
show that, when stimulated with their cognate antigen, lung CD8+ TRM produce 
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cytokines that directly activate innate immune cells. Results of this study suggests that 
human CD8+ TRM in the lungs act to rapidly reprogram local immune cells, and these 
data will ultimately help us how understand how CD8+ TRM fit into the overall immune 
response to respiratory viruses. 
 
70 
Mapping the Interactome of the MHC-II DR/DQ-Super Enhancer using HiChIP-seq 
Maurer, Jeffrey (Emory University); Majumder, Parimal; Lee, Joshua; Hicks, Sakeenah; 
Scharer, Christopher; Boss, Jeremy 
jeffrey.maurer@emory.edu 
  
The major histocompatibility class II (MHC-II) locus is a densely populated ~700kb region 
of the human genome with 16 genes that are critical to adaptive immunity and a number 
of cis-regulatory elements. One such regulatory element is the DR/DQ-Super Enhancer 
(SE) which spans ~13kb between the HLA-DRB1 and HLA-DQA1 genes. The DR/DQ-
SE is associated with essential MHC-II regulatory factors including CIITA and CTCF, 
shows enrichment in H3K27ac and H3K4me1 epigenetics modifications, and contributes 
to a unique 3D interaction architecture within the local MCH-II region. Deletion of the SE 
in Raji B cells showed reduced surface expression of the HLA-DR and HLA-DQ proteins, 
altered chromatin interaction within the region, and impaired ability to activate CD4 T 
cells. Intriguingly, almost half of GWAS- identified disease-related SNPs in the MHC-II 
locus are in the region between HLA-DRB1 and HLA-DQA1 and ~1% of B cell eQTLs 
reside in this region, representing a ~2300-fold enrichment. To further explore the 
regulatory architecture of the locus and interactions between cis-elements, we performed 
HiChIP-seq on Raji and RJ2.2.5 B cells to map the 3D conformation of the MHC-II locus. 
Interactions that occurred at H3K27ac histone modifications were enriched to focus the 
analysis on interactions anchored at active regulatory elements. We identified the 
functional borders and subdivisions of the DR/DQ-SE, including the range of the SE's 
influence in the MHC-II locus and beyond, and the role of CIITA in establishing the MHC-
II interaction landscape.  
 
71 
Identifying Secreted Factors That Create Suppressor Macrophages in Small Cell 
Lung Cancer and Glioblastoma 
Medina, Stephanie (Vanderbilt University); Rama, Niraj; Kouaho, Amanda; Hayes, 
Madeline; Bartkowaik, Todd; Irish, Jonathan 
stephanie.medina@vanderbilt.edu 
  
Small cell lung cancer (SCLC) is a deadly, high-grade neuroendocrine (NE) tumor 
characterized by its fast growth and highly metastatic nature. Over 50% of those 
diagnosed with SCLC develop brain metastasis. In parallel, although less common, 
primary brain tumors such as Glioblastoma (GBM) often yield metastasis to the lung. 
Similarities we observed in the phenotype of immune cells within patient tumors suggest 
that both rely on immunosuppressive mechanisms that normally protect neural stem and 
progenitor cells. However, it is unknown whether recently identified subtypes of GBM 
and SCLC use the same mechanisms to remodel their immune microenvironment. We 
hypothesized that aggressive subtypes of SCLC and GBM cells secrete factors into their 
microenvironment to generate suppressor macrophages. To test this hypothesis, human-
derived blood macrophages were polarized with conditioned media from GBM and SCLC 
cell lines representing distinct cell subtypes characteristic of each type of tumor.  The 
macrophages were analyzed using a Cytek fluorescence flow cytometry panel of 14 
antibodies. We used computational tools to measure macrophage cell identity and 
quantitatively compared macrophages polarized by SCLC subtypes, GBM subtypes, and 
controls. H196 (SCLC_Y) supernatant was found to polarize macrophages comparably 
to those polarized by immune-suppressive cytokines IL-6 and IL-10. This was observed 
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by a consistent increase in expression of markers CD16, CD32, and CD163. U251 and 
U118 supernatants, which represent GBM subtypes termed GPP and GNP, polarized 
macrophages comparably to immune-suppressive cytokine IL-4; though, a contrasting 
decrease in expression of CD16, CD32, CD163, and CD123 was observed. The specific 
markers changing here, CD16, CD32, and CD163, are normally seen on cells that are 
M2-like and immunosuppressive. Next steps will include functionally testing if the 
macrophages generated here can suppress T cell proliferation. Overall, these findings 
suggest that SCLC and GBM secrete factors that generate suppressive populations of 
macrophages in the tumor microenvironment. These results also demonstrate a cell-
based system that we will use to dissect how GBM, and SCLC evade the immune 
system. 
 
72 
The role of distal cis-regulatory elements controlling the expression of RORγt 
during Th17 cell differentiation 
Mehta, Naren (Duke University School of Medicine); Espinosa, Jaclyn; Ciofani, Maria 
naren.mehta@duke.edu 
  
T helper 17 (Th17) cells are crucial for maintaining mucosal barrier defenses against 
extracellular bacteria and fungi. Nonetheless, dysregulated Th17 responses have been 
implicated in the pathogenesis of multiple autoimmune diseases, such as inflammatory 
bowel disease, rheumatoid arthritis, Crohn's disease, and multiple sclerosis. Like other 
type 3 lymphocytes, Th17 cells express the transcription factor RORγt, which facilitates 
key inductive events during the differentiation of T cells towards the Th17 cell lineage. 
Several enhancer cis-regulatory elements, or CREs, have been characterized within the 
Rorc locus (CNS-1.5 and CNS+6) and proximally upstream of the Rorc promoter (CNS-
5), however, distal CREs influencing the expression of RORγt remain unexplored. Our 
hypothesis is that unique distal cis-regulatory elements are required for the expression of 
RORγt and promote the differentiation of T cells towards the Th17 cell lineage. We 
identified distal regions that display both long-range chromosomal looping to the Rorc(t) 
locus and accessible chromatin from Th17 cell H3K27ac HiChIP and ATAC-seq data, 
respectively. CRISPR/Cas9-based epigenomic regulatory element screen (CERES) 
gRNA libraries are a novel high throughput system that allows the simultaneous 
assessment of numerous sites for potential CRE activity in a native genomic state. We 
harnessed CERES gRNA screen technology with KRAB-dCas9-based CRISPRi to 
ascertain the role of these putative distal CRE elements in the expression of Rorc(t) in 
Th17 cells in vitro. Knockdown screens were performed and polarized Th17 cells were 
fixed and sorted into high and low bins based on the expression RORγt protein. 
Sequencing and statistical analysis of gRNA counts derived from the sorted cells using 
the DESeq2 package in R resulted in a pool of 244 candidate gRNAs that may influence 
the expression of Rorc(t). Of these, 69 gRNAs target outside of the Rorc locus and the 
remaining predominantly target the previously characterized CREs within the Rorc locus, 
strengthening our confidence in the results of the CERES knockdown screen. The distal 
targeting candidate gRNAs are being individually validated for their effect on the 
expression of RORγt in vitro and in an in vivo model of Th17 differentiation. 
 
73 
Examining the Effects of Smoking and Latent CMV Infection on the CD8 T Cell 
Receptor Repertoire 
Merder, Alex (NIEHS); Campbell, Michelle; Embury, Kathleen; Lozoya, Oswaldo; Bell, 
Douglas; Martos, Suzanne 
alexander.merder@nih.gov 
  
Tobacco smoke impairs the human immune system, leading to increased risk of 
inflammatory diseases and decreased immunity. We recently reported that smoking is 
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associated with premature aging and a senescent-like phenotype among CD8 T cells, 
with decreases in naïve CD8 T cells. Latent cytomegalovirus (CMV) infection has also 
been linked to the exacerbation of T cell aging. In our current study, smoking and LTBP3 
methylation (proxy for CMV status) are associated with a drop in the estimated 
proportion of CD8 T naive cells (N=120). In line with memory inflation, we hypothesize 
that both tobacco smoke exposure and latent CMV infection will lead to reduced CD8 
TCR repertoire diversity, a hallmark of immune aging. Effective immune responses to 
novel infectious agents depend on adequate T Cell Receptor (TCR) diversity for antigen 
recognition, signifying that loss in diversity may be detrimental. To analyze the effects of 
smoking in the context of latent CMV infection, we developed a bulk TCR sequencing 
pipeline to analyze the TCR repertoires of 120 donors. In addition, we utilized single-cell 
TCR sequencing to compare the TCR repertoires of CMV+ smokers and nonsmokers. 
For both methods, we used two metrics, the Gini Coefficient (clonality) and Shannon 
Entropy (diversity), to analyze the CD8 T cell fraction as a whole and among distinct CD8 
T cell subtypes. In the bulk TCR analysis, our robust linear model showed that CD8 
TCRβ clonality was significantly associated with LTBP3 methylation (p<1x10-7), 
proportion of CD8 T naive cells (p<1x10-4), and age (p<0.05). At the same time, CD8 
TCRβ diversity was significantly associated with LTBP3 methylation (p<1x10-6) and 
proportion of CD8 T naive cells (p<1x10-3). In the single-cell TCR analysis, smoking was 
associated with expanded clonality (p<0.05) and decreased TCR diversity (p<0.05) 
within single-cell RNA-seq defined late-stage effector memory CD8 T (TEMRA) cells. 
Our findings provide a potential mechanistic explanation for the attenuated immunity 
observed in smokers. Furthermore, this work illustrates the significance of analyzing the 
effects of both viral and environmental exposures on TCR diversity, as multiple factors 
are likely to contribute to disease risk. 
 
74 
ɑVβ3 Directed CAR-T Cells Show Promise in the Treatment of Melanoma  
Mollica III, Philip (Department of Pediatric Hem/Onc, University of Virginia); Liu Ph.D., 
Lixia; Cobb Ph.D., Dustin; Lee M.D., Daniel 
pjm7e@virginia.edu 
  
Melanoma remains poorly prognosed as current first-line treatments struggle to elicit 
adequate therapeutic control, prompting interest in the use of cell-based 
immunotherapies in the field of oncology.  The advent of Chimeric Antigen Receptor 
(CAR) T cell therapy has shown promise in providing an effective means for clinicians to 
induce tumor cytotoxicity in a target specific manner.  Briefly, CARs are composed of an 
extracellular tumor antigen specific single chain variable fragment fused with an 
intracellular domain comprised of the signaling molecule CD3ζ and a co-stimulator such 
as 4-1BB or CD28.   To date, clinically approved CAR T cell mediated immunotherapies 
have shown promise in fighting hematologic malignancies such as leukemia or 
lymphoma; however, recent advancements provide hope for shared success in targeting 
solid tumors.  Integrins are a class of broadly expressed cell-cell and cell-extracellular 
matrix adhesion molecules, however the ɑVβ3 subset is unique to many cancerous cell 
lines and their supporting vasculature making it an excellent candidate for solid tumor 
directed CAR-T cell therapy.  6 melanoma cell lines were screened for ɑVβ3 expression 
via flow cytometry, showing high levels of expression across all 6.  Dynamics of target 
directed cytotoxicity were assessed through tumor cell co-culture at varying effector-to-
target ratios which proved to be dose dependent; imaging performed via 
bioluminescence and xCelligence Real Time Cell Analyzer.  Target elicited effector 
cytokine production in the form of IFNg, IL2, and TNFa was determined via ELISA.  
Relative melanoma PDL1 expression in the presence and absence of IFNg was 
quantified via flow cytometry and subsequent Pembrolizumab (Anti-PD1) co-culture 
showed improved cytotoxicity and effector cytokine production upon dose escalation.  
Moving in vivo, the SKMEL28 cell line was implanted into NSG mice and allowed to grow 
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one week prior to intravenous treatment.  Assessment of tumor burden via 
bioluminescence and caliper measurements following treatment highlighted a decrease 
in overall tumor size/density when compared to controls.  Post-endpoint blood and 
spleen analysis also noted CAR persistence >60 days post injection.  In conclusion, our 
data posits that ɑVβ3 directed CAR-T cells are highly successful in mediating melanoma 
cell cytotoxicity; evident in target elicited activation in vitro and reduction of tumor burden 
in vivo.  
 
75 
The Role of Irgm1 in CD8 T Cell Cytokine Production and Cellular Metabolism 
Molloy, Caitlyn (University of North Carolina - Chapel Hill); Alwarawrah, Yazan; Gregory, 
Taylor; Nancie, MacIver 
ctmolloy@email.unc.edu 
  
Upon interferon-induced activation, immune cells express many immunity-related 
GTPases (IRGs). IRGs play crucial roles in protecting the host against bacterial and 
protozoan infections. In addition to being important for the clearance of infectious 
diseases, specific allelic variants of the human IRG protein IRGM have been associated 
with increased incidence and disease severity in Crohn's disease. The murine Irgm1 
protein, homologous to human IRGM, has been shown to be involved with cellular 
recycling and removal of mitochondria (mitophagy) and resolution of the interferon-
induced inflammatory response. Due to its involvement in mitophagy, it is likely that 
Irgm1 plays a key role in cellular metabolic processes (e.g., glycolysis and oxidative 
phosphorylation) that require mitochondria.  We have previously shown that Irgm1-
deficient T helper 1 (Th1), T helper 17 (Th17), and T regulatory (Treg) cells have 
significantly increased glucose uptake and glycolytic rate when compared to wildtype 
(WT) CD4 T cell subsets. This change in glycolytic metabolism in Irgm1 deficiency was 
associated with changes in cytokine production in Th1 and Th17 cells, along with 
decreased suppression capabilities of Irgm1-deficient Tregs. Our published and 
preliminary data also show that Irgm1-deficient CD8 T cells produce significantly and 
markedly higher amounts of IFNγ and granzyme B (GzmB), increased intracellular 
reactive oxygen species (ROS), and have increased levels of apoptotic cell death when 
compared to WT CD8 T cells. Additionally, Irgm1-deficient CD8 T cells have increased 
glycolytic rate and oxygen consumption  rates when compared to WT CD8 T cells. 
RNAseq on WT and Irgm1-deficient CD8 T cells revealed a significant increase in 
cytokine production and activity, but a significant decrease in glutathione transferase 
activity and MHC class I expression. Our future work includes detailed analysis of how 
Irgm1 affects mitochondrial function, oxidative phosphorylation, glycolysis, and CD8 T 
cell cytokine production and effector functions. Furthermore, we plan to determine the 
role Irgm1 plays in CD8 T cell infection responses using in vivo models of primary and 
secondary influenza infection. These studies will form a detailed understanding of how 
CD8 T cell effector functions are closely tied to cellular metabolism and how Irgm1 
influences CD8 responses following infection.  
 
76 
Lipid raft protein Flotillin-2 controls asymmetric cell division and activation in T 
lymphocytes 
Moon, Sookjin (National Institute of Environmental Health Sciences (NIEHS)); Fessler, 
Michael; Karmaus, Peer 
sookjin.moon@nih.gov 
  
Flotillin-2 (Flot2) is a membrane-anchored scaffolding protein that regulates signaling 
pathways in several cell types, but its role in T cell biology is poorly understood. To test 
whether Flot2 regulates T cell receptor (TCR) signaling, we generated Flot2-deficient 
OVA-specific TCR transgenic (Flot2-/- OTI) and T cell-specific Flot2-deficient (Flot2CD4) 
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mice and evaluated them using in vitro models. Flot2-/- or wild-type (WT) OTI CD8+ T 
cells were stimulated using WT dendritic cells (DCs) pulsed with peptides of varying 
ligand potency to the OTI transgenic TCR. After 24 hours, Flot2-/- OTI CD8+ T cells 
expressed higher levels of Nur77, a TCR signaling strength marker, and CD69, an early 
T cell activation marker, than WT OTI CD8+ T cells. This augmentation was particularly 
evident under low affinity peptide conditions. After 48 hours and 72 hours, enhanced 
activation of Flot2-/- OTI CD8+ T cells was also observed, as well as more robust 
proliferation after 72 hours. In addition, Flot2-/- OTI CD8+ T cells showed higher 
emergence of CD8hi and T-bethi populations, markers of asymmetric cell division, than 
WT counterparts. Given that ICAM-1 is reportedly critical for asymmetric T cell division 
through sustaining immunological synapse formation, we tested Flot2CD4 CD8+ and 
CD4+ T cells in vitro by stimulating them with different doses of plate-coated anti-CD3 
and soluble anti-CD28 antibodies in the absence of ICAM-1. In contrast to DC 
stimulation, there was no difference between WT and Flot2CD4 CD8+ T cells, 
suggesting that enhanced T cell responses in Flot2-deficient CD8+ T cells requires 
ICAM-1. By contrast, Flot2CD4 CD4+ T cells showed a marked increase in asymmetric 
division, expression of Nur77, CD25, CD69, and cell proliferation compared to control 
CD4+ T cells. This enhanced reactivity of Flot2CD4 CD4+ T cells was more evident 
under stimulation with low concentrations of anti-CD3 that recapitulate weak TCR 
stimulation. Taken together, Flot2 deficiency results in enhanced T cell asymmetric 
division, activation, and proliferation in both CD8+ and CD4+ T cells, with CD4+ T cells 
displaying this phenotype under ICAM-1-independent conditions. Flot2 deficiency 
promotes robust T cell responses particularly during suboptimal TCR stimulation, 
implying that Flot2 may determine the TCR signaling threshold. 
 
77 
Heme regulation of Th17-mediated inflammation 
Mosure, Sarah (Scripps Florida) 
smosure@scripps.edu 
  
T helper 17 (Th17) cells are important for protective immunity against extracellular 
pathogens at mucosal surfaces. However, Th17 cell dysregulation is implicated in the 
pathogenesis of several autoimmune and chronic inflammatory diseases including 
inflammatory bowel diseases (IBD). A better understanding of the signals that promote 
homeostatic vs pathogenic Th17 cell function would help inform the design of safer, 
more effective treatment options. Emerging evidence suggests dietary small molecules 
influence Th17 cell effector functions; one such molecule that requires further exploration 
is the iron-centered porphyrin heme. Intriguingly, Th17 cells localize at the site of 
maximal heme absorption and heme iron consumption is associated with IBD incidence. 
Furthermore, we recently reported that the nuclear receptor transcription factor and 
heme-binding protein REV-ERBα is a critical repressor of Th17 cell development and 
pathogenicity. Here, we investigated whether heme regulates REV-ERBα activity in Th17 
cells. We retrovirally overexpressed wild type (WT) or mutant (H603F) REV-ERBα, which 
is incapable of binding heme, in primary murine Th17 cells. With flow cytometry and 
RNA-sequencing, we found H603F relieved repression of genes associated with Th17 
cell pathogenicity relative to WT. To investigate the implication of this effect in an in vivo 
model of IBD, we used an adoptive transfer model of colitis in which we transferred Th17 
cells expressing WT or H603F REV-ERBα to Rag1-/- mice and monitored disease 
severity. Consistent with in vitro results, H603F was less effective than WT at protecting 
against colitis. To better understand the role of heme as a REV-ERBα-dependent 
signaling molecule, we manipulated heme uptake, biosynthesis, and trafficking using 
chemical and genetic approaches in Th17 cells. In combination with total and subcellular 
heme quantification techniques, we found both extracellular and intracellular heme can 
regulate REV-ERBα activity. Together, our results highlight an important signaling role 
for heme in Th17 cells that is at least in part mediated by REV-ERBα. These findings 
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warrant further investigation into how heme signaling in Th17 cells can be targeted for 
therapeutic benefit.   
 
78 
mRNA-encoded HIV-1 Env immunogens induce tier-2 neutralizing antibodies in 
mice 
Mu, Zekun (Duke University); Wiehe, Kevin; Saunders, Kevin O.; Henderson, Rory; Cain, 
Derek W.; Parks, Rob; Mansouri, Katayoun; Edwards, Robert J.; Amanda, Newman; 
Amanda, Eaton; Mattia, Bonsignori; Montefiori, David; Han, Qifeng; Venkatayogi, 
Sravani; Evangelous, Tyler; Wang, Yunfei; Rountree, Wes; Tam, Ying; Barbosa, 
Christopher; Lin, Paulo; Alam, S. Munir; Williams, Wilton B; Tian, Ming; Alt, Frederick; 
Pardi, Norbert; Weissman, Drew; Haynes, Barton F. 
zm48@duke.edu 
  
Background: The success of nucleoside-modified mRNAs in lipid nanoparticles (mRNA-
LNP) as COVID-19 vaccines heralded a new era of vaccine development. For HIV-1, the 
envelope (Env) trimer glycoprotein must be stabilized in native-like conformation for 
priming of broadly-neutralizing antibody (bnAb) B cell lineages. The Env trimer as 
immunogens can be expressed as transmembrane (TM) gp160s, soluble SOSIP trimers, 
or trimer multimers scaffolded on ferritin nanoparticles. The successful expression of Env 
immunogens in these forms by mRNA has not been studied.  Methods: We designed 
mRNA-encoded Envs with series of stabilizing mutations in the forms of TM gp160, 
SOSIP trimer, or trimer-ferritin nanoparticle. A high-throughput experimental pipeline was 
developed and deployed to characterize the expression, stability, and antigenicity of 
mRNA-encoded Envs in vitro. mRNAs that produced Envs with preferential binding to 
bnAbs and minimal exposure of non-neutralizing epitopes were selected for evaluation of 
immunogenicity in bnAb germline precursor knock-in mice. Serum neutralization activity 
was measured in TZM-bl assay against a panel of autologous tier 2 ("difficult-to-
neutralize") HIV-1 isolates. Next-generation sequencing (NGS) was performed to 
analyze the accumulation of rare, functional bnAb mutations in antibody heavy and light 
chain genes.  Results: mRNA-expressed HIV-1 Envs as TM gp160s, gp140 SOSIP 
trimers, or trimer-ferritin NPs are stable and well-folded and preferentially bind to bnAbs 
when optimal stabilizing mutations are included. Vaccination in bnAb germline precursor 
knock-in mice with mRNA-LNP encoding stabilized gp160s or trimer-ferritin NPs initiated 
bnAb lineage B cell expansion and induced serum autologous tier 2 neutralizing 
activities. NGS analysis demonstrated acquisition of critical rare, functional bnAb 
improbable mutations in antibody genes.  Conclusions: mRNA-LNP can encode complex 
HIV-1 Env immunogens and are of use in design of germline-targeting and sequential 
boosting immunogens for HIV-1 vaccine development. 
 
79 
CD8 T cell exhaustion is dynamically controlled by the chromatin regulator factor 
BRD4 
Mullins, Genevieve (University of North Carolina, Chapel Hill); Green, Jarred; Green, 
William; Dey, Anup; Ozato, Keiko; Milner, Justin 
gmullins@med.unc.edu 
  
In the context of chronic viral infections and cancer, the protective potential of CD8 T 
lymphocytes is often dramatically blunted and characterized by a functionally exhausted 
cell state. T cell exhaustion contributes to pathogen persistence and can limit 
responsiveness to promising immunotherapy strategies. Therefore, defining the signals 
controlling the development and maintenance of an exhausted T cell state has critical 
implications for global public health. While it has become apparent that T cell exhaustion 
is a transcriptionally and epigenetically driven process, critical epigenetic mechanisms 
mediating T cell exhaustion remain unresolved. To this end, we sought to define how the 
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'chromatin reader' BRD4 controls an exhausted state in a CD8 T cell-intrinsic manner 
during chronic viral infection. Utilizing inducible deletion mouse models and RNAi, we 
found that BRD4 is a critical regulator of T cell differentiation and function. BRD4 was 
essential for driving a terminally exhausted CD8 T cell state. Mechanistically, BRD4 was 
found to bind near and modulate expression of key genes that influence T cell 
differentiation and exhaustion. These findings provide insights into the epigenetic 
underpinnings of T cell exhaustion and have important implications for enhancing 
immunotherapy efficacy. 
 
80 
NLRX1 exacerbates aggressive properties of triple-negative breast cancer cells in 
vitro and in vivo 
Nagai-Singer, Margaret (Virginia Tech); Woolls, Mackenzie; Leedy, Katerina; Allen, 
Irving Coy 
margaretann12@vt.edu 
  
Triple-negative breast cancer (TNBC) is an aggressive, deadly, and difficult-to-treat form 
of breast cancer with 5-year survival rates as low as 12%. As such, TNBC patients need 
access to more effective treatment options. Here, we explore the role an anti-
inflammatory pattern recognition receptor, NLRX1, in TNBC. NLRX1 is an immune 
signaling protein that recently has been studied in several types of cancer due to its 
involvement in several cancer-associated genes and pathways. However, the role of 
NLRX1 appears to differ between different types of cancer, so further exploration of its 
functions is needed. This project uses the well-established 4T1 model of murine TNBC to 
study the role of NLRX1 in TNBC. We generated 4T1 cells that either overexpress or 
knockdown NLRX1, as well as their respective controls, through lentiviral transduction. 
Through a series of in vitro experiments, we concluded that NLRX1 expression in 4T1 
cells provides them with several advantages, including altered proliferation, escaping cell 
death, producing reactive oxygen species, and enhanced migration. These functions 
were confirmed in vivo where we demonstrated that NLRX1 expression in 4T1 cells 
contributes to a more severe disease burden by increasing tumor growth, metastatic 
burden in the lung, and tumor condition score in WT and Nlrx1-/- mice. Transcriptomics 
analysis of the transduced 4T1 tumors revealed several pathways and subsequently 
several differentially-expressed genes related to epithelial-mesenchymal transition. 
Protein analysis revealed that NLRX1 promotes epithelial-mesenchymal transition 
through the reduction of E-Cadherin. Together, these data suggest targeting NLRX1 in 
TNBC cells could decrease TNBC disease burden.  
 
81 
Chemokine CCL19 promotes Th2 differentiation and allergic airway inflammation 
Nakano, Hideki (Immunity, Inflammation and Disease Laboratory, NIEHS, NIH); Nakano, 
Keiko; Whitehead, Gregory; Wilkinson, Christina; Izumi, Gentaro; Lyons-Cohen , 
Miranda; Cook, Donald 
nakanoh@niehs.nih.gov 
  
Allergic asthma is largely driven by allergen-specific CD4+ T helper cells. Following 
allergen inhalation, these cells are induced by the interaction of naïve CD4 T cells with 
antigen-bearing dendritic cells (DCs) in lung-draining lymph nodes (LNs). DC migration 
from the lung to LNs is dependent on chemokine receptor CCR7 and its ligand CCL21, 
but mice lacking either CCR7 or CCL21 nonetheless develop robust allergic airway 
inflammation in a mouse model of asthma. However, the role of another CCR7 ligand, 
CCL19, is poorly understood. In the present study, we found that CCL19 is dispensable 
for DC migration from the lung to LNs, but is required for robust airway inflammation. 
Th2-induction by CCL19-deficient lung DCs was reduced compared with CCL19-
sufficient DCs, suggesting DC-derived CCL19 contributes to Th2 differentiation. Analysis 
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of bone marrow chimeric mice revealed that CCL19 derived from non-hematopoietic 
stroma cells also promotes airway inflammation. Ccl19 is expressed by type 1 alveolar 
epithelial cells in the lung and by fibroblastic reticular cells (FRCs) in LNs. CCL19 
production from the latter cells promotes Th2 differentiation ex vivo. Together, our 
findings suggest that CCL19 produced by DCs and stroma cells promote Th2 
differentiation and allergic airway inflammation.  
 
82 
Distinct Developmental Pathways and Immune Receptor Repertoire Distinguishes 
Human Prenatal from Adult B Cells 
Nazzari, Alexandra F.  (Department of Medicine, Division of Immunology, Lowance 
Center for Human Immunology, Emory University School of Medicine, Atlanta, GA 
30322, USA); Abdulkhader, Fathma; Babcock, Benjamin R. ; Kosters, Astrid; Zhang, 
Weiwen; Ghosn, Eliver E. B. 
alexandra.nazzari@emory.edu 
  
While the neonatal immune system has been previously presumed to be immature, 
mounting evidence suggests that robust maturation of B cells is already occurring during 
fetal life. We have identified prenatal-exclusive B-cell populations that develop in distinct 
manners, adopting unique B-cell receptor (BCR) repertoires and transcriptional profiles. 
To characterize prenatal B-cell development and their unique functions, we have 
analyzed human fetal liver (FL) from early to late gestation (8 to 22 weeks post-
conception) and mapped our results to the well-described pathway in adult bone marrow 
(BM). High-dimensional flow cytometry data elucidates the developmental trajectory of 
the FL progenitors and demonstrates clear maturation of CD19+ B cells as immaturity 
markers are lost and surface IgM expression gradually increases. However, the process 
to express a BCR in prenatal B cells is more complex as compared to that in adults. 
Multi-omics single-cell sequencing analysis of cell-surface receptors, gene expression 
and V(D)J transcripts (triple-omics) reveal a prenatal program where canonical plasma 
cell genes are expressed without fate commitment and V(D)J transcript counts are 
increased in comparison to developing B cells from the adult BM. While increased 
immunoglobulin rearrangements may suggest greater diversity, the fetal B cell repertoire 
is, instead, more restricted. Fetal BCR gene usage is skewed and produces autoreactive 
clones at high frequency, including self-reactive VH4-34+ B cells that can be detected in 
the FL prior to the start of the second trimester of pregnancy. Fetal VH4-34+ B cells, 
despite using the same heavy chain, can be distinguished from their analogous adult B 
cells by features such as their distinct CDR3 length, amino acid sequence, and 
biochemical properties. Overall, prenatal B cells mature in utero and originate from 
lymphopoietic processes and age-dependent lineages distinct from those in BM-derived 
B cells.  
 
83 
Human Circulating Plasmablasts Are Not Blasting: A Probable Misnomer 
Nguyen, Doan (Emory University); Saney, Celia; Woodruff, Matthew; Sanz, Ignacio; Lee, 
F. Eun-Hyung 
doan.c.nguyen@emory.edu 
  
Following infection or vaccination, antibody-secreting cells (ASC), also called 
plasmablasts, appear in circulation transiently; a small fraction of them then migrate to 
the spleen or bone marrow (BM) to mature into long-lived plasma cells (LLPC). While 
LLPC, by definition, are quiescent or non-dividing, early-minted blood ASC were mostly 
thought to be "blasting" or proliferative. In this study, we show <3% of LLPC are Ki-67+ 
with none taking up BrdU. In contrast, nearly all (>95%) nascent blood ASC express Ki-
67 but only 10-15% actually incorporate BrdU. Due to the limitations of traditional flow 
cytometry, we integrated an optofluidic technology capable of single-cell visualization 
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into a unique ASC survival system to directly evaluate both cell division status and 
ongoing antibody secretion. In agreement with the literature, LLPC displayed no 
proliferative potential. Surprisingly, only 11-13% of the blood ASC displaying ongoing 
antibody secretion had divided by day 10-14. Thus, while newly-generated ASC in the 
blood have recently undergone proliferation, the majority have exited the mitotic cell 
cycle and are not actively "blasting". As they further mature into terminal LLPC, they 
undergo complete cell cycle arrest. Therefore, the term "plasmablast" may actually be a 
misnomer. 
 
84 
Modulating Immunoglobulin Secretion of a Single Human Plasma Cell by 
Glycolysis Inhibition 
Nguyen, Doan (Emory University); Woodruff, Matthew; Sanz, Ignacio; Lee, F. Eun-
Hyung 
doan.c.nguyen@emory.edu 
  
Early-minted antibody-secreting cells (ASC) undergo further maturation to become long-
lived plasma cells (LLPC) in the bone marrow (BM) microniche to afford life-long humoral 
protection. As terminally-differentiated cells, ASC are thought to be antibody factories 
that secrete immunoglobulins (Ig) constitutively. This model suggests that Ig secretion is 
linked with survival and loss of Ig secretion is associated with apoptosis. Here, we show 
that the Ig secretory function of human ASC is inhibited after treatment with a GAPDH 
inhibitor as measured by IgG ELISpot assays and by direct visualization of IgG secretion 
from single ASC using an optofluidic technology. Although ASC cease Ig secretion 
quickly with the initial treatment, they promptly recover secretory function upon removal 
of the inhibitor. The modulation of Ig secretion was directly visualized in both early-
minted blood ASC and BM LLPC. We conclude that ASC Ig secretion is not constitutive 
but a dynamic process which can be modulated externally, including by metabolic 
processes such as glycolysis. 
 
85 
Effect of NT-I7 treatment on CD8 T cell differentiation during chronic LCMV  
Niavi, Christina (Emory Department of Microbiology and Immunology, Emory Vaccine 
Center, Emory University School of Medicine, Atlanta, 30322, Georgia, USA); Lee, 
Judong; McManus, Daniel; Kissick, Haydn T.; Wolfarth, Alexandra A.; Ferrando-
Martinez, Sara; Lee, Byung Ha ; Ahmed, Rafi 
cniavi@emory.edu 
  
Christina Niavi1,2,4, Judong Lee1,2,4, Daniel McManus1,2,4, Haydn T. Kissick1,2,3,4, 
Alexandra A. Wolfarth5, Sara Ferrando-Martinez5, Byung Ha Lee5 and Rafi Ahmed1,2,4    
1 Emory Department of Microbiology and Immunology  2 Emory Vaccine Center  3 
Department of Urology  4 Emory University School of Medicine, Atlanta, 30322, Georgia, 
USA  5 NeoImmuneTech, Inc., Rockville, MD 20850, USA  Chronic viral infections and 
cancers affect millions of people worldwide. Many of those remain incurable. The failure 
of the immune system to respond effectively is largely attributed to T cell exhaustion. 
Using PD-1 pathway blockade, the gold standard immunotherapy for checkpoint 
inhibition, some of the effector CD8 T cell functions are restored. Unfortunately, PD-1 
therapy is effective only in certain types of cancer and benefits only a subset of patients. 
Thus, it is necessary to find strategies to improve efficacy of PD-1 blockade therapy. A 
promising approach is to use combination therapies that can significantly boost the 
number of T cells capable of responding to PD-1 therapy. The exhausted CD8 T cell pool 
is heterogeneous; stem-like CD8 T cells differentiate in the terminally differentiated (TD) 
ones. The stem-like cells have self-renewal capacity whereas the TD have more effector 
functions.  IL-7 is a homeostatic cytokine critical to the survival and proliferation of T 
cells. In a chronic LCMV murine model, we showed that treatment with a long-acting 
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recombinant human IL-7, NT-I7 (efineptakin alfa), preferentially expanded stem-like CD8 
T cells compared to the TD. Interestingly, NT-I7 treatment induced these stem-like CD8 
T cells to exit the spleen and circulate to other tissues. In addition, scRNAseq revealed 
that NT-I7 treatment generated a distinct CD8 T cell subset that maintained many 
features of stem-like CD8 T cells. These results highlight the promising potential of NT-I7 
as an immunotherapy and its combination with PD-1 therapy to improve treatment 
efficiency.   
 
86 
TAK1 inhibition activates pore-forming proteins, MLKL and gasdermins, which 
modulate mitochondria to kill intracellular bacteria 
Ninomiya-Tsuji, Jun (NC State University); Lopez-Perez, Wilfred; Sai, Kazuhito; Rai, 
Prashant; MacStudy, Jacqueline; Sakamachi, Yosuke; Parsons, Cameron; Kathariou, 
Sophia; Fessler, Michael  
jtsuji@ncsu.edu 
  
Mitogen-activated protein kinase kinase kinase 7 (MAP3K7), known as TAK1, is a 
central mediator of intracellular host defense signaling promoting inflammatory gene 
expression.  Hence, TAK1 is a prime target of intracellular bacterial effectors in blocking 
inflammatory gene expression.  However, when TAK1 is inhibited, host cells alternatively 
induce mitochondrial reactive oxygen species (ROS) to kill intracellular bacteria.  In the 
current study, we delineate the mechanism of how host cells elevate ROS in response to 
bacterial inhibition of TAK1.  TAK1 inhibition activates multiple cell death pathways, 
namely caspase 8-dependent apoptosis and pyroptosis, and receptor interacting protein 
kinase 3 (RIPK3)-dependent necroptosis.  While these pathways ultimately lead to cell 
death, we found that they modulate mitochondria to produce ROS before killing cells.  
Although as cell death executors, mixed lineage kinase-like (MLKL) and gasdermins are 
known to form pores in the plasma membrane, we found that TAK1 inhibition 
translocates them to mitochondria to produce ROS.  Ablation of both MLKL and 
gasdermins diminished TAK1 inhibition-induced elevation of ROS and exacerbated 
intracellular bacterial colonization.  Our results reveal that these cell death pathways 
have an alternative host defense role to prevent intracellular pathogen colonization.  
 
 
 
 
 
87 
Caspase-7 ensures epithelial extrusion by intensifying ASM-driven membrane 
repair. 
Nozaki, Kengo (Duke University); Rayamajhi, Manira; Tubbs, Alan; Maltez, Vivien; 
McGlaughon, Benjamin; Larson, Heather; Miao, Edward 
kengo.nozaki@duke.edu 
  
Caspases cause two types of programmed cell death: apoptosis and pyroptosis. In 
intestinal epithelial cells (IECs), either class of caspase can drive the removal of cells by 
triggering extrusion from the monolayer. During apoptosis, caspase-3 is fully capable of 
executing the process of apoptosis, whereas caspase-7 is typically considered an 
inefficient back-up. During pyroptosis, caspase-1 activates gasdermin D to form pores 
and lyse the cell, however, caspase-1 also activates caspase-7 for unknown reasons. 
Whether caspase-7 has a unique function remains unknown. Here we show that 
caspase-7 activates membrane repair in extruding IECs. In both organoids and mice 
caspase-7 is essential for efficient IEC extrusion, which ameliorates inflammatory 
pathology. Caspase-7 accomplishes this by activating acid sphingomyelinase to produce 
ceramide, which drives membrane repair of the gasdermin D pores, allowing IECs the 
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time necessary to complete extrusion. Therefore, caspase-7 is not a conventional 
executioner, but instead, a death facilitator that delays gasdermin D-driven lysis so that 
more elegant processes, such as extrusion, can be completed prior to cell death.  
 
88 
IL-17 & IL-21 PLAY PROTECTIVE ROLES IN A MOUSE MODEL OF TULAEMIA 
CAUSED BY LVS STRAIN OF FRANCISELLA TULARENSIS INFECTION  
Okoye, G. Donald (Medical Scientist Training Program, Vanderbilt University School of 
Medicine); Kumar, Amrendra; Algood, Holly M. Scott; Joyce, Sebastian 
donald.okoye@vanderbilt.edu 
  
By virtue of its anatomy, the respiratory mucosa represents a prime target for invasion by 
pathogens and, therefore, is subject to constant immune surveillance. One such 
pathogen, Francisella tularensis (Ft) causes a sepsis-like fatal disease called tularaemia. 
Infection with the live vaccine (LVS) strain derived from F. tularensis subspecies 
holarctica models pulmonary tularaemia-like disease in mice. Recently, innate-like 
adaptive immune cells such as the semi-invariant natural killer T (iNKT) cells and 
mucosa-associated invariant T (MAIT) cells have been identified as potentially crucial 
participants in immune response to Ft infection. Their specific roles in this process, 
however, remain poorly understood. We previously demonstrated that the iNKT cell 
deficient CD1d-/- mice exhibit milder disease presentation secondary to the formation of 
tertiary lymphoid structures resembling induced bronchus-associated lymphoid tissue 
(iBALT) at the peak of infection. These mice simultaneously develop an accumulation of 
IL-17+ MAIT cells at the peak of infection, and iNKT-MAIT cell doubly deficient mice 
succumb quickly to lethal pulmonary challenge with LVS. Past reports have ascribed a 
role for IL-17 in the formation of iBALT and a role for MAIT cells in protecting mice 
against pulmonary tularaemia-like disease. Hence, we hypothesize that iBALT formation 
is integral to MAIT cell-dependent protection in pulmonary tularaemia-like disease 
pathology and that factors that promote iBALT formation including IL-17 and IL-21 are 
critical for survival post pulmonary LVS infection. Consistent with these predictions, we 
found that IL-17 or IL-21 signalling-deficient IL-17RA-/- and IL-21R-/- mice develop 
disease and succumb to lethal challenge with LVS quicker than CD1d-/- mice. Thus, IL-
17, and IL-21 work in concert to mediate MAIT cells' functions to protect mice from 
morbidity and mortality caused by pulmonary LVS infection. 

 
 
 

89 
Molecular characterization of influenza-specific memory B cell subsets residing in 
human tissues 
Owiredu, Eddie-Williams (Department of Microbiology, University of Alabama at 
Birmingham, Birmingham, AL 35294, USA); Killian, John T. ; King, Rodney G.; Akther, 
Jobaida; Mousseau, Betty; Zumaquero, Esther; Zhou, Fen; Chen, Suki; Mutneja, Stuti; 
Nellore, Anoma; Rosenberg, Alexander; Lund, Frances E. 
owiredu7@uab.edu 
  
B lymphocytes can be divided into distinct subsets based on origin, activation history and 
functional attributes. Most human studies, which have characterized bulk polyclonal 
populations of B cells recirculating in blood, suggest tremendous heterogeneity between 
the different B cell subsets. Indeed, we demonstrated that memory B cells (Bmem) and 
antibody secreting cells (ASC) from the blood exhibit distinct patterns of isotype 
distribution, mutational burden and have relatively limited clonal sharing. However, this 
heterogeneity may not extend to comparisons between the same B cell subsets found 
within different tissues or to different B cells subsets that share the same reactivity. To 
test this premise, we examined influenza hemagglutinin (HA)-specific Bmem in multiple 
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matched tissues from the same donor. We screened serum from >80 tissue donors using 
an array displaying seasonal (H1 and H3) and pandemic (H2, H5, H7, H9) HA trimers. 
As expected, all of the donors exhibited high serum reactivity against the most recent 
pandemic strain (CA-09 H1). However, we also identified serum reactivity in some 
donors for HA antigens that are not circulating in humans, suggesting that these donors 
likely express HA-specific antibodies that are broadly reactive. Using the serum reactivity 
data to select donors likely to express a broadly reactive HA-specific repertoire, we used 
HA tetramers to enumerate (CA-09) H1 and (NETH1) H2 specific Bmem by flow 
cytometry in six donor-matched human tissues. We show that Bmem specific for H1 or 
H2 are found in the spleen and blood whereas Bmem that bind to both H1 and H2 
tetramers are present in the mediastinal lymph node (LN), spleen and mesenteric LN. 
The data therefore suggest that the repertoire of HA specific Bmem is likely to differ 
between tissues. Going forward, we will characterize the repertoire and molecular 
signature of these HA-specific Bmem populations. 
 
90 
Defining the transcriptional signature and heterogeneity of lung resident memory 
B cells 
Padilla-Quirarte, Herbey (Department of Microbiology and Immunology, Emory University 
School of Medicine, Atlanta, GA ); Scharer, Christopher; Williams, Elliott 
herbey.o.padilla-quirarte@emory.edu 
  
Lung resident memory cells have been shown to drive protection against viruses and 
bacteria, and recently resident memory B cells (BRM) have been also recognized in 
humans and animal models as critical immune mediators of protection from pathogens.  
Compared to naïve B cells, circulating influenza-specific memory B cells harbor a unique 
epigenetic and transcriptional landscape.  Although lung-resident memory T cells have 
distinct molecular programming, it is not known if lung BRM are similarly programmed or 
distinct.  Recent work has defined the emergence and requirement for T cell help in the 
formation of BRM, suggesting a distinct set of signals are required to promote lung 
residency compared to circulating memory.  Here we investigated the unique 
programming of lung BRM and plasma cells to determine how their unique 
transcriptional, metabolic, and epigenetic properties.  We used single-cell RNA 
sequencing (sc-RNA-seq) on sorted lung resident and mediastinal LN (mLN) memory B 
cells and antibody secreting cells from influenza-infected C57BL/6 mice 35 days post-
infection.  As a comparison, circulating naïve B cells were also sorted.  Here, we 
investigated BRM heterogeneity and transcriptional programming in the lung tissue.  
Comparisons to tissue resident memory T cells define metabolic characteristics that 
promote survival in the lung microenvironment.  These data defined the BRM molecular 
properties compared to circulating B cells and their unique relationship to plasma cells in 
the lung. 
 
91 
Evaluating Early Gene Expression in Newborn Nonhuman Primates Vaccinated 
with an R848-Adjuvanted Influenza Virus Vaccine 
Page, Courtney  (Wake Forest School of Medicine ); Grayson, Jason M. ; Holbrook , 
Beth C. ; Alexander-Miller, Martha  
cpage@wakehealth.edu 
  
Influenza virus infection is a cause of significant morbidity and mortality in infants less 
than one year of age. The increased risk of severe disease in this age group is a 
collective result of the alterations spanning newborn immunity coupled with the absence 
of an approved vaccine for children <6 months of age. Current vaccines against 
influenza virus are poorly immunogenic in newborns, and due to their limited ability to 
provide protection, are not approved for this age group. Therefore, it is imperative that 
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new vaccine approaches be developed to provide protection against influenza virus 
infection in the newborn population. One strategy to improve vaccine immunogenicity in 
newborns is the use of TLR agonists as adjuvants. TLRs are broadly distributed across 
both innate and adaptive immune cells, and their engagement leads to rapid cellular 
activation. For these reasons, TLR agonists serve as promising candidates for effective 
vaccine adjuvants. In previous work, we have demonstrated that the TLR7/8 agonist, 
resiquimod (R848), is an effective adjuvant for improving the immunogenicity of an 
inactivated influenza virus vaccine in newborn African green monkeys (AGM). The 
vaccine induced increased antibody and T cell responses that resulted in improved 
protection following challenge. Our past studies showed newborns vaccinated with an 
inactivated influenza virus-R848 vaccine have increased numbers of cells in their 
draining lymph node by 24 hours post-vaccination, with the most significant increase 
being in B cells. Additionally, a higher proportion of B cells within the draining lymph 
nodes of these newborns expressed the activation marker CD69. With this knowledge, it 
was our goal to understand the early gene expression patterns induced by R848 in 
vaccinated newborn AGM. To accomplish this, we have interrogated the differential gene 
expression induced by the R848 adjuvant at the single-cell level within the draining 
lymph nodes of newborn AGM 24 hours following vaccination. Insights derived from this 
investigation will help drive the future development of vaccines for newborns, as these 
early signals initiated the improved protection afforded by the inactivated influenza virus-
R848 vaccine.  
 
92 
Integrin α3 promotes Th17 cell polarization and extravasation in experimental 
autoimmune encephalomyelitis 
Park, Eunchong (Department of Immunology, Duke University Medical Center, Durham, 
NC, USA); Barclay, William; Parker, Morgan; Shinohara, Mari; Ciofani, Maria 
eunchong.park@duke.edu 
  
The disruption of blood-brain barrier and the infiltration of leukocytes into the central 
nervous system (CNS) parenchyma are critical in the pathogenesis of multiple sclerosis 
(MS). Because integrin α4 mediates lymphocyte tethering and transendothelial migration, 
integrin α4 has been therapeutically targeted by natalizumab to inhibit the infiltration of 
CD4+ T cells in MS. However, natalizumab is less effective in inhibiting the migration of 
Th17 cells which play major pathogenic roles in MS due to the low expression of integrin 
α4 on Th17 cells. Moreover, long-term use of natalizumab down-regulates Th1-mediated 
immune surveillance and increases the risk of opportunistic JC-virus infection in the brain 
leading to progressive multifocal leukoencephalopathy. Therefore, it is necessary to 
understand Th17 cell trafficking during inflammation in order to identify new therapeutic 
targets in MS treatment. In this study, we identified that integrin α3 is expressed by 
inflammatory Th17 cells that infiltrate into the CNS parenchyma in experimental 
autoimmune encephalomyelitis (EAE) through an IL-6-Stat3 signaling pathway and 
demonstrated that the deletion of integrin α3 in CD4+ T cells or IL-17A-fate-mapped cells 
attenuates the disease severity of EAE. Mechanistically, integrin α3 regulated the global 
transcriptome of Th17 cells to promote the polarization and transmigration of Th17 cells 
during EAE, and the lack of integrin α3 increased the retention of CD4+ T cells in the 
perivascular space of blood-brain barrier. In conclusion, these data collectively 
demonstrate the requirement of integrin α3  in Th17 cell polarization and extravasation in 
the context of EAE and suggest integrin α3 as a therapeutic target in MS. 
 
93 
Vasoactive Intestinal Peptide is a Novel Regulator of T cell Activation 
Passang, Tenzin (Cancer Biology Graduate Program, Laney Graduate School, Emory 
University, Atlanta, GA.); Zhang, Hanwen; Ravindranathan, Sruthi; Waller, Edmund K. 
tenzin.passang.fnu@emory.edu 
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Only a fraction of cancer patients responds to current antibody-based immune 
checkpoint inhibitors. Our lab has identified vasoactive intestinal peptide-receptor (VIP-
R) signaling as a targetable immune checkpoint pathway in cancer.  VIP is a small 
neuropeptide with known immunosuppressive effects on T cells. However, little is known 
about its role during early events of T cell activation. To define mechanisms by which 
VIP limits T cell activation and function, we first studied the regulation of VIP and VIP-Rs 
in T cells following their activation in vitro. T cells from healthy human donors and murine 
splenocytes were activated using anti-CD3 coated plates whereas pmel-1 transgenic T 
cells were stimulated by treatment with gp100 peptide over 24 hours. We observed 
upregulation of pre-pro-VIP following TCR stimulation in both CD4+ and CD8+ T cells, 
which was correlated with upregulation of other activation markers including CD69, PD1 
and OX40. Similar observations were made in the pmel-1 transgenic model where 
stimulation with gp100 peptide increased VIP expression. Furthermore, VIP expression 
was highly correlated with VPAC2 expression as demonstrated by coexpression of VIP 
and VPAC2 only in stimulated T cells. Alternatively, CD8+ T cells but not CD4+ T cells 
express high levels of VPAC1 at baseline as well as following stimulation. Next, to 
assess the functional role of VIP in T cells during activation, we performed 
pharmacological inhibition of VIP-R signaling in T cells using peptide-based receptor 
antagonists, mainly ANT008 and ANT308. Inhibition of VIP-R signaling by both ANT008 
and ANT308 resulted in augmentation of T cell activation as measured by increased 
expression of CD69 and Tim3 compared to scrambled peptide control. In 
correspondence with these results, stable knockdown of VIP in Jurkat T cell line resulted 
in significantly increased proportion of CD69+ and CD25+ cells compared to the 
unmodified parental cell line. In addition, VIP knocked-down Jurkat cells had significantly 
higher Granzyme A expression compared to unmodified Jurkat cells. These data 
implicate the role of VIP and VPAC2 as a novel immune autocrine checkpoint pathway in 
activated T cells. Further investigation on downstream mechanisms of VIP receptors 
using receptor knockout models is underway.  
 
94 
Identifying Metabolic Regulators of CD4+ T cells Using Mendelian Disease 
Patterson, Andrew (Vanderbilt University Medical Center); Sugiura, Ayaka; Rathmell, 
Jeffery 
andrew.patterson@vumc.org 
  
During the past decade it has become increasingly apparent that cellular metabolism 
plays a critical role in the function and regulation of the immune system. Immune cell 
utilization of specific metabolic pathways influences immune function and can be 
pharmacologically targeted to alter immune outcomes. The importance of immune cell 
metabolism and function is further demonstrated by the development of primary 
immunodeficiencies in patients deficient in certain metabolic pathways. To identify novel 
mechanisms governing the interplay between CD4+ T cell metabolism and function, we 
performed a series of CRISPR screens evaluating CD4+ T cell expansion, substrate 
uptake, and mitochondrial function. Specifically, we evaluated genes from the Inborn 
Errors of Metabolism (IEM) and Immunity (IEI): genes that have been associated with 
defects in metabolism or immune function. Starting with these genes allows us to refine 
the initial gene set to those relevant to human disease - increasing the likelihood of 
identifying pathways that play critical roles in disease development. During these 
screens, I identified the transcription factor Bcl11b as a critical regulator in CD4+ effector 
T cell metabolism and function. Additional studies suggest that Bcl11b plays a key role 
regulating metabolic stress in activated T cells. Interestingly, acute loss of Bcl11b in 
peripheral CD4+ T cells results in drastically impaired mitochondrial function. I have 
likewise shown in screens of IEM genes that the N-linked glycosylation pathway is 
essential for CD4+ T cell expansion and survival. Notably, disruption of N-linked 
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glycosylation by targeting Gfpt1 impairs CD4+ T cell expansion and pathogenicity in vitro 
and in mouse models of colitis. This approach offers a unique opportunity to identify 
novel genes and regulatory pathways critical for productive immune responses and to 
evaluate their effect on immunometabolism. 
 
95 
Distinct CD4 T cell responses in adults from the United States and Kenya  
Pearson, Rachel A. (Emory University); Day, Cheryl L. 
rapears@emory.edu 
  
Effective CD4 T cell responses are necessary for controlling many viral, bacterial, and 
parasitic infections. Naïve CD4 T cells in lymphoid tissues are primed by antigen 
presenting cells bearing cognate antigen, after which they rapidly divide and differentiate 
into effector cells and a small percentage of antigen-specific CD4 memory T cells persist 
after pathogen clearance. CD4 T cells mature and differentiate with age and 
accumulating incidence of pathogen exposures, with chronic infections linked to CD4 T 
cell dysfunction. Pathogen burden differs by environment and geographical location; for 
example, there is a high prevalence of bacterial, viral, and parasitic coinfections in sub-
Saharan Africa. We hypothesized that CD4 T cells from adults living in a high pathogen 
setting would be more differentiated than CD4 T cells from adults in a relatively lower 
pathogen environment. To test this hypothesis, we evaluated and compared the 
activation and memory differentiation phenotype of CD4 T cells from adults in Kenya and 
the U.S. using high-dimensional flow cytometry. CD4 T cell functional capacity was 
evaluated following stimulation with human cytomegalovirus (CMV) pp65 antigen and the 
superantigen staphylococcus enterotoxin B (SEB). Using dimensionality reduction 
approaches, we found phenotypically distinct CD4 T cell subsets between Kenyan and 
U.S. adults; moreover, CMV-specific CD4 T cells from Kenyan adults displayed higher 
polyfunctional cytokine production capacity than U.S. adults. Together, these data 
suggest that differential pathogen burden environments may be associated with distinct 
phenotypic and functional profiles of antigen-specific CD4 T cell responses.  
 
96 
Sustained Homing Receptor Ligand Expression in Melanoma-Associated 
Endothelial Cells Requires Signaling from both TNFa and IFNg  
Perusina Lanfranca, Mirna (University of Virginia);  Nachbar, Amelia; Lindsay, Robin; 
Stasiak, Katarzyna; Dudley, Andrew ; Engelhard, Victor 
mp6gc@virginia.edu 
  
In several tumor types, the presence of CD8 T cells is associated with better clinical 
outcomes. homing receptor ligands (HRL) on tumor-associated vessels regulate CD8 T 
cells entry but the factors that control their expression are incompletely characterized. 
Thus, we evaluated regulation of expression of VCAM-1, ICAM-1, and the chemokines 
CXCL9 and CXCL10 by inflammatory cytokines and its antagonism by the angiogenic 
factors VEGF and FGF2 in tumor associated endothelial cells (TEC). We analyzed 
expression by real time PCR, flow cytometry, and immunofluorescence. We found that in 
TEC from B16F1OVA tumors implanted in either IFNg KO and TNFa receptor KO mice, 
expression of these HRL was substantially decreased, demonstrating co-dependence on 
both signaling pathways. Next, TEC were isolated from mCherry labelled B16-F1-OVA 
melanoma tumors, implanted in mice with ZSGreen labelled ECs, and cultured ex vivo 
with either or both cytokines. We found that the sustained expression of these HRL 
required both cytokines. In contrast, TNFa alone upregulated VCAM-1 and ICAM-I, and 
IFNg alone upregulated CXCL9 in 3 long-term murine EC lines isolated from normal 
tissues. Additionally, VEGF had little effect on either cytokine-driven expression of any of 
these HRL in either TEC or EC lines, while FGF2 was strongly inhibitory.   These results 
demonstrate that regulation of HRL expression in TEC is complex, and not adequately 

applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/rapears@emory.edu
applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/mp6gc@virginia.edu


recapitulated by commonly used EC lines. They suggest that the co-dependence 
observed in TEC is a consequence of combined deficiencies in signaling pathways 
intermediates, transcription factors, and/or epigenetic modifications. However, the 
exclusive regulation of subsets of HRL by individual cytokines in EC lines suggests the 
possibility that some signaling pathways may be also actively suppressed. In the long 
term, a better understanding of this regulation in TME can directly lead to improved 
effectiveness of existing cancer immunotherapies.   
 
97 
Comparing the Respiratory Burst In Vivo, In Vitro, and Ex Vivo After Exposure to 
Per- and Polyfluoroalkyl Substances 
Phelps, Drake (North Carolina State University); Conley, Haleigh; Sheats, M. Katie; 
Yoder, Jeffrey 
dwphelps@ncsu.edu 
  
The United States Environmental Protection Agency currently estimates that there are 
more than 12,000 per- and polyfluoroalkyl substances (PFASs), which are used to 
produce non-stick cookware, food contact materials, hydro- and oleophobic textiles, and 
more. Due to their unique chemistry, they are ubiquitous and persistent in the 
environment, making exposure to PFASs commonplace. It is estimated that 98% of 
Americans have detectable serum levels of multiple PFASs. These compounds have 
also been detected in wildlife, illustrating their wide-reaching impact. It is well established 
that these compounds are immunotoxic; however, previous research has focused largely 
on the effects of PFASs on the adaptive immune system, leaving a knowledge gap on 
what is known about the effects of these compounds on the innate immune system. To 
bridge this gap, we utilized an in vivo larval zebrafish model, an in vitro human 
neutrophil-like cell culture model, and primary neutrophils exposed to PFASs ex vivo to 
investigate innate immune function after exposure to environmentally relevant PFASs. 
The respiratory burst was measured as a functional readout of innate immune function. 
Neutrophils induce microbicidal reactive oxygen species through the respiratory burst to 
defend the host against pathogens. Data show that some PFASs are capable of 
inhibiting the respiratory burst in vivo, in vitro, and ex vivo. Potency was similar among 
the model systems, indicating potential evolutionary conservation. Current studies are 
exploring whether exposure to PFASs confers susceptibility to infectious disease, and 
what mechanisms may be responsible for this immunosuppressive phenotype. 
 
98 
Type III Interferon (IFN-λ) Signaling Protects From Severe Herpes Simplex Virus 
Type 1 Skin Disease 
Philip, Drake (University of North Carolina - Chapel Hill); Lazear, Helen 
dphilip8@live.unc.edu 
  
Herpes simplex virus type 1 (HSV-1) is a common human skin pathogen that typically 
manifests as orofacial lesions, but also can cause keratitis, blindness, and encephalitis. 
HSV-1 pathogenesis is controlled in part by type I interferons (IFN-α/β), but less is known 
about the effects of type III interferons (IFN-λ) on HSV-1 infection. IFN-λ potentiates 
antiviral responses at epithelial barriers, but its role in the skin has not been studied 
extensively. After inoculating mice with HSV-1 in the skin, we found that mice lacking the 
IFN-λ receptor (Ifnlr1-/-) developed more severe skin disease compared to wild-type 
(WT) mice 6 days post-infection (dpi) despite no significant differences in viral load. This 
protective effect of IFN-λ on HSV-1 skin disease severity was independent of the IFN-α/β 
response because we observed a similar role for IFN-λ when we compared Ifnar1-/- 
Ifnlr1-/- double knockout to Ifnar1-/- mice. Furthermore, we found that WT mice clear 
infectious HSV-1 from the skin faster than Ifnlr1-/- mice by 8 dpi. Altogether these data 
suggested a role for IFN-λ in mediating anti-HSV-1 skin immunity. To dissect which cell-
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types were mediating IFN-λ skin immunity we infected conditional-Ifnlr1-/- mice, lacking 
IFN-λ signaling in either keratinocytes or leukocytes, and found both that keratinocyte- 
and leukocyte-IFN-λ signaling contributed to protection from from severe HSV-1 skin 
disease. Our ongoing work focuses on understanding the mechanism by which IFN-λ 
signals through keratinocytes to limit immune pathology associated with HSV-1 infection 
and defining IFN-λ-dependent changes in skin resident and infiltrating leukocytes. 
Additionally, we are beginning to investigate IFN-λ immunity in modulating skin-resident 
memory responses using a novel model of plucking-induced recurrent HSV-1 skin 
disease. 
 
99 
A SREBF2 gene program drives an immunotolerant dendritic cell population 
during cancer progression 
Plebanek, Michael P. (Duke University); DeVito, Nicholas C.; Liu, Fang; Thievanthiran, 
Balamayooran ; Beasley, Georgia M.; Hanks, Brent A. 
mpp22@duke.edu 
  
Conventional dendritic cells (DCs) are essential mediators of anti-tumor immunity and 
the efficacy of checkpoint blockade immunotherapies. Despite their importance, sub-
populations of DCs have been discovered that are incapable of activating adaptive 
immunity and can even induce immune tolerance. Recently, the significance of DC 
metabolism has been appreciated for different subsets including tolerogenic DCs. 
Activation of cDCs leads to rewiring of cDC metabolism towards glycolysis to support 
cDC migration and T cell interactions while tolerogenic DCs display enhanced fatty acid 
oxidation (FAO) resembling immature DCs. Metabolic reprogramming regulates 
tolerogenic DCs in the tumor microenvironment (TME) and can be driven in part due to 
altered lipid homeostasis. Additionally, tumor-associated DCs are enriched in lipids and 
have a reduced capacity to present antigen to T cells. Cellular lipid homeostasis is 
maintained through a complex network of transcription factors including sterol regulatory 
element binding protein 2 (SREBP2) which drives the expression of mevalonate pathway 
genes to synthesize cholesterol. Despite significant advances in DC biology, the role of 
SREBP2 and the pathways regulating tolerogenic DC development during tumor 
progression are poorly understood. Single-cell RNA-seq (scRNAseq) of DCs isolated 
from the tumor-draining lymph nodes (TDLN) of transgenic melanoma mice revealed 
critical genetic differences in distinct DC sub-populations. We observed a migratory DC 
subset enriched in the expression of immunoregulatory genes and identified the 
tetraspanin CD63 as a surface marker to distinguish this DCs subset. Co-cultures of DCs 
with T cells demonstrate that CD63+ DCs can suppress T cell activation and promote the 
differentiation of CD4+ FOXP3+ regulatory T cells. Relative to other cDC subsets, 
CD63+ DCs overexpress genes of the mevalonate pathway leading to increased neutral 
lipid content. Importantly, treatment of melanoma-bearing mice with a pharmacologic 
inhibitor of SREBP2 leads to a significant reduction in CD63+ DCs in the TDLN and 
reduced CD4+ FOXP3+ regulatory T cells resulting in decreased tumor growth. 
Collectively, this work demonstrates an important role of SREBP2 in driving a tolerogenic 
DC genetic program and highlights the therapeutic targeting of SREBP2 and DC lipid 
metabolism as a promising approach to overcoming immune tolerance in the TME and 
boosting immunotherapy responses.   
 
100 
Thymic epithelial cells require lipid kinase Vps34 for CD4 but not CD8 T cell 
selection 
Postoak, Luke (Vanderbilt University); Song, Wenqiang; Yang, Guan; Guo, Xingyi; Xiao, 
Shiyun; Saffold, Cherie; Zhang, Jianhua; Joyce, Sebastian; Manley, Nancy; Wu, Lan; 
Van Kaer, Luc 
joshua.l.postoak@vanderbilt.edu 
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The generation of a functional, self-tolerant T cell receptor (TCR) repertoire depends on 
interactions between developing thymocytes and antigen-presenting thymic epithelial 
cells (TECs). Cortical TECs (cTECs) rely on unique antigen processing machinery to 
generate self-peptides specialized for T cell positive selection. In our current study, we 
focus on the lipid kinase Vps34, which has been implicated in autophagy and endocytic 
vesicle trafficking. We show that loss of Vps34 in TECs causes profound defects in the 
positive selection of the CD4 T cell lineage but not the CD8 T cell lineage. Utilizing TCR 
sequencing, we show that T cell selection in conditional mutants causes altered 
repertoire properties including reduced clonal sharing. cTECs from mutant mice display 
increased abundance of unprocessed antigen bound to surface MHC class II molecules 
indicating altered antigen processing. Collectively, these studies identify lipid kinase 
Vps34 as an important contributor to the repertoire of selecting ligands processed and 
presented by TECs to developing CD4 T cells. 
 
101 
Defining the cis- and trans-regulatory architecture for human PD-1 in T Follicular 
Helper Cells 
Powell, Michael (Emory University); Boss, Jeremy; Scharer, Christopher; Rose, James; 
Rahmber, Andrew; Neeld, Dennis 
mdpowel@emory.edu 
  
The surface immune checkpoint inhibitor Programed Death-1 (PD-1), encoded by 
PDCD1, is expressed throughout the immune system.  Notably, PD-1 expression is 
amongst its highest in a specialized subset of CD4+ T follicular helper (TFH) cells.  TFH 
cells primarily function by engaging with cognate B cells, facilitating the generation of 
high affinity vaccine- and pathogen-specific antibodies.  Despite the proven clinical 
benefit of therapies targeting the PD-1 pathway, very little is known regarding the 
mechanisms by which human PDCD1 is transcriptionally regulated in humans.  Here, we 
seek to elucidate both the cis- and trans-regulatory mechanisms that govern PDCD1 
expression in TFH cells.  Human TFH cells were sourced from discarded tonsil tissue, 
pooled lung lymph nodes, circulating blood, or through an ex vivo differentiation model to 
generate 'TFH-like' cells.  RNA-seq analysis revealed that ex vivo-derived 'TFH-like' cells 
resembled bona-fide in vivo TFH cells, including induction of PDCD1.  Furthermore, 
ATAC-sequencing experiments identified 8 conserved regions in the PDCD1 locus that 
exhibited altered accessibility in TFH cells.  These cis-regulatory elements were 
determined to have distinct functions in controlling PDCD1 expression.  Additionally, 
bioinformatic analysis revealed a core TFH gene program, implicating the transcription 
factors BCL-6, ASCL2, TOX, TOX2, and AIOLOS as regulators of PDCD1 and TFH fate.  
Taken together, these findings uncover the molecular mechanisms that control PDCD1 
expression, informing the design of future therapies aimed at manipulating PD-1. 
 
102 
Loss of Zfp335 triggers cGAS/STING-dependent apoptosis of post-β selection pre-
T cells 
Ratiu, Jeremy (Duke University); Shinohara, Mari; Zhuang, Yuan 
Jeremy.Ratiu@duke.edu 
  
Production of a diverse peripheral T cell compartment requires massive expansion of the 
bone marrow progenitors that seed the thymus. There are two main phases of expansion 
during T cell development, following T lineage commitment at the DN2 stage and 
following successful rearrangement and selection for functional TCRβ chains in DN3 
thymocytes, which promotes development of DN4 cells to the DP stage. Signals driving 
expansion of DN2 thymocytes are well studied, however, factors regulating the 
proliferation and survival of DN4 cells remain poorly understood. Here, we uncover an 
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unexpected link between the transcription factor Zfp335 and control of cGAS/STING-
dependent cell death in post-β-selection DN4 thymocytes. Zfp335 controls survival by 
sustaining expression of Ankle2, which suppresses cGAS/STING-dependent cell death. 
Together, this study identifies Zfp335 as a key transcription factor controlling the survival 
of proliferating post-β-selection thymocytes and demonstrates a key role for the 
cGAS/STING pathway driving apoptosis of developing T cells. 
 
103 
Characterizing the impact of diet-microbiota interactions on IL-10 production by 
intestinal T cells 
Rivera-Rodriguez, Dormarie (Emory University); Royer, Charlotte; Yaceczko, Madelyn; 
Rodriguez-Marino, Naomi; Weiss, David; Cervantes-Barragan, Luisa 
dormarie.rivera@emory.edu 
  
The balance of the inflammatory/regulatory immune response is crucial for intestinal 
homeostasis where the immune system is exposed and shaped by microbial and dietary 
components. For example, fermentable fiber is metabolized by fiber-fermenting 
microbiota which produces metabolites such as short-chain-fatty-acids (SCFA). SCFA 
promotes the development and activation of Foxp3+ Tregs present in the colon to 
produce anti-inflammatory cytokines like IL-10. Additionally, studies have shown that a 
high-fat (low-fiber) diet causes a shift in the generation of Treg-inducing commensal 
bacteria promoting local and systemic inflammation. Previous studies in our lab have 
shown that reducing fermentable fiber in the diet affects the generation of many intestinal 
T cells, especially intraepithelial CD4+CD8aa+ T cells (DP IELs). However, studies are 
still needed to understand the effects of dietary fiber on the small intestinal T cells 
function including IL-10 production. To address this, we fed IL-10-GFP reporter mice with 
a regular chow diet or an isocaloric isonitrogenous diet that replaced fiber with only non-
fermentable fiber (NFF). After four weeks, the lymphocytes and microbiota from the small 
intestine were analyzed. Our preliminary findings show that IL-10 from intestinal 
lymphocytes was lower in the NFF diet when compared to the control. Moreover, 16S 
RNA sequencing of intestinal contents showed changes in relative frequencies of several 
OTUs between each diet, suggesting that certain bacterial species affected by the diet 
could be significant in promoting the small intestinal regulatory response. Further studies 
will seek to understand how fiber plays a role in orchestrating the host-microbiome 
interactions to maintain intestinal tolerance. 
 
104 
Detecting genetic variation within the adaptive immune receptor loci using long-
read sequencing in a high throughput and scalable fashion 
Rodriguez, Oscar (University of Louisville); Watson, Corey 
oscar.rodriguez.1@louisville.edu   
 
The immunoglobulin (IG) and T cell receptor (TCR) loci harbor gene segments that 
encode antibodies and TCRs, respectively. Understanding the effect of genetic variation 
within these highly polymorphic loci is critical to furthering our understanding of 
immunological diseases, and informing the design of vaccines and therapeutics. 
However, due to the repetitive nature of the IG and TCR loci, stemming from segmental 
duplications, simple repeats and retrotransposon elements, these IG and TCR loci have 
been sparsely sequenced and assembled. Short-read sequencing approaches have 
failed to accurately and comprehensively capture polymorphism, limiting our knowledge 
of human and non-human IG and TCR genetic diversity. To overcome the complexity of 
these loci, we combine targeted long-read sequencing with a novel bioinformatics tool, 
IGenotyper, to fully characterize single-nucleotide variants, small insertions and 
deletions, and structural variants (SV) in a haplotype-specific manner. We have applied 
our approach to hundreds of human samples from 24 different populations and several 

applewebdata://3CC377F6-F82B-4F7E-80D2-15AD068101E7/dormarie.rivera@emory.edu
mailto:oscar.rodriguez.1@louisville.edu


rhesus macaque samples, and in the process have identified several novel large SVs 
affecting the number of genes and additional non-coding and coding genetic variants. 
These datasets establish a foundation for leveraging IG and TCR genomic data to study 
population-level variation in IG/TCR-mediated immunity, critical for bettering our 
understanding of disease risk, and responses to vaccines and therapeutics. 
 
105 
Determine the regulation of the immune inhibitory receptor NKG2A on CD8+ T 
cells in head and neck cancer 
Rodriguez-Garcia, Gabriel (Vanderbilt University); Kim, Young; Korrer, Michael; 
Rathmell, Jeffrey 
gabriel.j.rodriguez@vanderbilt.edu 
  
PD-1 blockade has been approved for head and neck squamous cell carcinoma 
(HNSCC) patients. However, only 20% of HNSCC patients respond to PD-1 blockade. 
We hypothesize that other inhibitory receptors serve as resistance mechanisms for PD-1 
blockade. NKG2A is an inhibitory receptor expressed by CD8+ T cells and NK cells. Our 
laboratory and others found that the NKG2A/HLA-E pathway is highly expressed in 
HNSCC patients. How NKG2A expression is regulated on human T cells is not clear. Our 
laboratory previously identified a significant increase in NKG2A+ T cells in the tumors 
when compared to T cells in matching PBMC samples. Therefore, we hypothesize that 
the tumor microenvironment is inducing NKG2A's expression. We have identified that 
cytokines IL-2 and IL-21 can induce moderate NKG2A expression on activated T cells 
isolated from PBMCs of healthy donors. Moreover, we observed that culturing activated 
T cells with tumor condition media (TCM) of HNSCC cell lines Cal27 and Detroit 562 
increases the percentage of NKG2A+ T cells from 5% when grown in cRPMI, to 50% in 
the presence of TCM. We showed that blocking TGF-beta or supplementing the TCM 
with TGF-beta does not affect NKG2A expression, suggesting NKG2A induction is TGF-
beta independent. In addition, TCM increases the expression of exhaustion markers PD-
1, Tim-3 and CD39. TCM also decreases the production of TNF-alpha, IFN-gamma and 
granzyme B. This suggests that TCM induces exhaustion of T cells. In our efforts to 
identify what factor(s) in the TCM are inducing NKG2A, we boiled the TCM to denature 
proteins or used 3kDa filters to rule out cytokines and big molecules. However, both 
boiled and filtered TCM still show similar induction of NKG2A, suggesting that NKG2A is 
being induced by a small molecule. This is a novel mechanism for tumor immune 
evasion, in which tumor cells induce NKG2A expression through secretion of small 
molecules. Our findings can provide potential biomarkers for cancer patients who might 
benefit from NKG2A blockade and provide novel targets to treat cancer patients. 
 
106 
The role of dietary fiber and Segmented Filamentous Bacteria on the development 
of double positive intraepithelial lymphocytes (CD4+CD8αα+ T cells) in the small 
intestine 
Rodriguez-Marino, Naomi (Emory University); Royer, Charlotte J.; Cervantes-Barragan, 
Luisa 
ncrodr2@emory.edu 
  
Inflammatory Bowel Disease (IBD) is a common immune disorder characterized by 
chronic inflammation. Incidences of this disease have increased globally by 6% in the 
past 30 years, reducing quality of life for more than 6.8 million individuals. IBD is thought 
to be the result of abnormal mucosal immune responses caused by genetic, 
environmental, and microbial factors. Current treatments are only effective for a portion 
of patients for a limited time, creating demand for new therapeutic strategies. Fiber-
based dietary interventions have been proposed as a therapeutic measure, as long-term 
fiber consumption reduces the risk of IBD. However, little is known about how 
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microbiome changes due to fiber affect the host immune responses. Work from our lab 
shows that mice fed a non-fermentable fiber diet (NFF) fail to develop CD4+, CD8aa+ 
intraepithelial T cells (DP IELs) and Th17 cells, important regulatory cells in the small 
intestine. Additionally, 16s rRNA analysis revealed that the NFF diet causes changes in 
microbiome composition, some of which include decreases in Segmented Filamentous 
Bacteria (SFB). SFB is a primary inducer of Th17 cells, and, as our preliminary data has 
shown, an inducer of DP IELs. SFB's immunomodulatory effects are due to its close 
interaction with intestinal epithelial cells in the ileum. We hypothesize that decreased 
fiber consumption leads to microbiome changes that affect interactions between SFB 
and intestinal epithelial cells, impairing DP IEL development. Preliminary data shows that 
ileal epithelial cells from NFF-fed mice have low MHC-II expression and reduced DP IEL 
turnover. 
 
107 
Dysfunctional and tolerant CD8 T cell persistence in premalignant lesions 
Roetman, Jessica J.  (Vanderbilt University); Erwin, Megan M. ; Apostolova, Minna K. I.; 
Philip, Mary 
jessica.j.roetman@vanderbilt.edu 
  
T cells have enormous potential to elicit anti-tumor responses. Most studies examining T 
cell-cancer interactions have been directed toward late-stage tumors, but much less is 
known about how T cells respond to premalignant lesions despite evidence that T cells 
are present in the early premalignant environment. Using a clinically relevant liver cancer 
mouse model (Albumin-Stop-Large T Antigen; AST) in which the SV40 Large T Antigen 
(TAG) serves as both oncogene and tumor neoantigen, we previously demonstrated that 
TAG-specific CD8 T cells (TCR-TAG) rapidly become dysfunctional after entering 
premalignant liver lesions, although they persist long-term. We hypothesized that 
peripheral tolerance mechanisms, which prevent autoimmunity against self-antigens, 
drive T cell dysfunction in premalignant lesions. To test this, we compared CD8 T cell 
(TCR-GAG) responses to a liver self-antigen (GAG) to TCR-TAG responses to the TAG 
neoantigen in premalignant hepatocytes. We found that liver-reactive TCR-GAG were 
dysfunctional, like neoantigen-specific TCR-TAG; however, in contrast, they failed to 
persist. To test whether oncogenic transformation of hepatocytes promoted T cell 
persistence, we crossed Alb-GAG and AST mice to generate a model in which GAG and 
TAG was expressed in premalignant hepatocytes (ASTxAlb-GAG). Both TCR-GAG and 
TCR-TAG transferred into ASTxAlb-GAG mice bearing premalignant lesions driven by 
the TAG oncogene rapidly became dysfunctional; however, only TCR-TAG persisted 
while TCR-GAG quickly disappeared. To understand why TCR-GAG failed to persist, we 
assessed proliferation and apoptosis following T cell activation. Both TCR-GAG and 
TCR-TAG were rapidly activated and began proliferating, and they underwent apoptosis 
at similar rates. However, TCR-GAG exited cell cycle and began decreasing in number 
after four cell divisions, while TCR-TAG continued to divide and increase in number. 
Antigen amount and localization may regulate T cell proliferation and persistence. We 
found more TAG-encoding versus GAG-encoding mRNA in the liver, suggesting that 
higher antigen expression may be required for T cell persistence. T cell responses can 
be directed against both shared tumor self-antigens and neoantigens. By dissecting the 
determinants of CD8 T cell function and persistence in response to self and non-self-
antigens, these studies could inform strategies to boost anti-tumor CD8 T cell responses 
in cancer patients. 
 
108 
The Role of the Noncanonical NF-𝛋𝛋B Pathway in Colitis-Associated Colorectal 
Cancer: The Cell-Specific Role of NIK in Innate Immune Cells and Intestinal 
Epithelial Cells 
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Rowe, Audrey (Virginia Tech, Virginia Maryland College of Veterinary Medicine, 
Department of Biomedical Science and Pathobiology, Blacksburg VA 24061, 
Translational Obesity Undergraduate Scholars Program, Blacksburg VA 24061); 
Morrison, Holly; Eden, Kristen; Rothschild, Daniel; Brown, Stephan; Hagar, Jon; 
Baumgarner, Katherine; Holl, Eda; Allen, Irving 
audreyr802@vt.edu 
  
Colitis-associated colorectal cancer (CAC) is associated with inflammation and tumorous 
growths in the colon. NF-𝛋𝛋B is a protein complex that is involved in inflammation, 
immune responses and cell growth. There are two pathways that NF-𝛋𝛋B can become 
activated through, the canonical and the noncanonical pathways. The NF-𝛋𝛋B-inducing 
kinase (NIK) is needed for the activation of the noncanonical pathway. In this study, the 
role of NIK in CAC was investigated. We hypothesize that in the absence of NIK, 
neutrophil function is decreased, leading to increased susceptibility of CAC formation in 
intestinal epithelial cells (IECs). In a mouse study using the AOM/DSS model for 
inflammation-induced tumorigenesis, we compared mice with intestinal epithelial cell 
(IEC) NIK-deletions (Nikfl/fl x Villincre) to Nikfl/fl control mice and found there to be 
increased susceptibility to CAC formation. We also compared mice with myeloid cell Nik-
deletions (Nikfl/fl x LysMcre)  to Nikfl/fl control mice and saw no significant difference in 
susceptibility to CAC formation. We further evaluated Nikfl/fl x Villincre samples by 
performing IHC staining for Ki67 and observed increased proliferation. Nikfl/fl  x Villincre 
and Nikfl/fl tumors were looked at as a heterogeneous cell population including both 
IECs and immune cells. Transcriptomics of Nikfl/fl x Villincre samples was performed 
specifically investigating proliferation, apoptosis, phagocytosis and innate immune 
signaling. Future directions include performing in vitro assays to further assess IEC and 
neutrophil functionality given NIK expression. Our findings suggest that there is a cell-
specific role for NIK in CAC that is critical in IECs and is less important in innate immune 
cells. Future applications of this research could be used for current CAC patients. The 
role of NIK and IECs could be a possible drug target for patients with CAC and a 
potential biomarker that could be utilized in early detection in cancer screening.  
 
109 
Tumor Necroptosis Drives Anti-Tumor Immunity Independent of RIPK1-dependent 
Inflammation 
Rucker, Justin (Duke University); Park, Christa; Chan, Francis 
alvin.rucker@duke.edu 
  
Signaling by the necroptosis adaptor receptor-interacting serine/threonine-protein kinase 
3 (RIPK3) in tumors has been demonstrated to promote anti-tumor immunity through 
dendritic cell activation and tumor antigen-specific CD8 T cell cross-priming. However, 
the role of RIPK3-dependent cell death in tumor regulation is controversial as impairing 
necroptosis downstream of RIPK3 inconsistently abrogates tumor protection. RIPK3 is 
known to participate in other forms of regulated cell death, including apoptosis. 
Necroptosis is generally regarded as more immunogenic than apoptosis. However, 
meaningful direct comparison between the two cell death modalities have been limited 
by the need for the use of distinct pharmacologic or means to elicit these different death 
responses. To understand how tumor intrinsic RIPK3-dependent cell death may protect 
against tumor challenge, we utilized RIPK3-expressing murine lung carcinoma cells 
which undergo cell death upon proteasome inhibition. To compare whether RIPK3-driven 
necroptosis and apoptosis have differing immunogenicity, we impaired expression of the 
apoptotic caspase, Caspase 8, or the necroptosis effector, mixed lineage kinase-like 
pseudokinase (MLKL), in these tumor cells through CRISPR/Cas9. Consequently, in 
response to proteasome inhibitor treatment, Caspase 8 deficient tumor cells underwent 
necroptosis whereas MLKL deficient cells underwent RIPK3-dependent apoptosis. Cell 
death in this system was RIPK1-independent and resulted in minimal tumor cell 
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production of inflammatory cytokines. Despite this, necroptotic dying cells enhanced 
expression of costimulatory receptors on dendritic cells compared to apoptotic dying 
cells. Further, immunization with necroptotic dying cells better protected against tumor 
challenge than apoptotic dying cells. Taken together, these data suggest that tumor 
intrinsic RIPK3 signaling may augment anti-tumor immune responses through driving 
necroptosis.  
 
110 
Dysfunctional T cell fates are established just hours after activation in tumors 
Rudloff, Michael  (Vanderbilt); Favret, Natalie; Zumbo, Paul; Dundar, Friederike; Betel, 
Doron; Philip, Mary 
michael.w.rudloff@vanderbilt.edu 
  
Tumor-specific CD8 T cells (TST) found in patients with cancer are dysfunctional and 
unable to halt cancer progression. TST dysfunction, also known as exhaustion, is 
encoded by specific epigenetic and transcriptional programs and thought to be induced 
by chronic antigen stimulation. Using a genetic liver cancer mouse model, we followed 
the fate of naïve TST in tumor-bearing hosts. Strikingly, we found that within hours after 
encountering tumor antigen, TST lost effector function, expressed high levels of 
inhibitory receptors, and displayed chromatin peak accessibility changes previously 
characterized in late-stage dysfunction. This rapid onset challenges the paradigm that 
chronic antigen/T cell receptor stimulation is required to induce dysfunction/exhaustion. 
Moreover, dysfunction-associated epigenetic features were established even prior to cell 
division, opposing the prevailing notion that cell divisions are required for epigenetic 
remodeling and T cell differentiation. To determine whether these early dysfunction 
hallmarks were "imprinted", we reisolated TST from malignant lesions and transferred 
them into antigen-free hosts. While loss of effector function was imprinted within hours of 
tumor exposure, other dysfunctional hallmarks, including PD1 expression, required 
several days of tumor exposure and additional chromatin remodeling to become stably 
encoded. Our study reveals the rapid induction and epigenetic remodeling which 
underlies TST commitment to the dysfunctional fate, highlighting the need to target early 
activation-induced pathways to improve anti-cancer T cell immunity. 
 
111 
Differential Secretion of Extracellular Vesicle-Bound YRNAs in the Allergic Airway 
Saffold, Cherie (Vanderbilt University); Pua , Heather  
cherie.e.saffold@vanderbilt.edu 
  
YRNAs are ~110 nucleotide stem loop noncoding RNAs that form YRNA fragments 
(YsRNAs) in response to apoptotic and inflammatory stimuli. Intracellularly, full length 
YRNAs regulate the cellular location and protein-protein interactions of Ro60, an RNA 
binding protein that coordinates the degradation of misfolded RNA. Recently, YRNAs 
and YsRNAs have been identified secreted from cells in extracellular vesicles (EVs), 
which are lipid-delineated particles containing cargo used for cell-cell communication. 
Published studies have shown that these EV-bound YRNAs can also be differentially 
secreted in response to inflammatory stimuli. To examine how EV-bound YRNAs 
function as a communication mechanism during allergic lung inflammation, we tested if 
murine YRNAs (RNY1 and RNY3) and their YsRNAs are selectively secreted in EVs 
within the bronchoalveolar lavage fluid (BALF) in a mouse model of asthma. We found 
that although YRNAs/YsRNAs in BALF are stable when treated with RNAse and 
Proteinase K, they degrade when treated with detergent and RNase suggesting that they 
are present in vesicles within this biofluid. In the allergic mouse lung, the RNY1 5' 
fragment increases in whole BALF. In vesicles purified from allergic BALF, both the 
RNY1 5' fragment and RNY3 increase, suggesting that YRNAs are differentially 
packaged into EVs upon allergic airway inflammation. These data contribute to the 
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growing evidence that YRNAs are selectively secreted and are a potential mode of cell-
cell communication in inflammatory states.    
 
112 
A novel Anti-CFH antibody inhibits the growth of lung tumors by modulating the 
immune responses in tumor micro-envronment 
Saxena, Ruchi (Duke University Medical Center); Bushey, Ryan; Campa, Michael; 
Gottlin, Elizabeth; Patz, Edward; He, You Wen 
ruchi.saxena@duke.edu 
  
Complement factor H is a regulatory protein that protects host cells including tumor cells 
from attack and destruction by the alternative pathway of complement mediated 
cytotoxicity. The overexpression of complement factor H (CFH) is associated with poor 
prognosis in lung cancers, and consistently we have shown earlier those patients with 
early-stage lung cancer had a significantly higher incidence of anti-CFH antibodies than 
those with late-stage disease. A therapeutic antibody, GT103 was developed by isolating 
and cloning antigen specific B cells from patients expressing autoantibodies to 
complement factor H. GT103 was shown promote complement activation, kill tumor cells 
in vitro by complement CDC. Here we show that murine form of GT103 was able to 
inhibit growth of tumor cells in CMT-167 syngeneic model of lung cancer and 
B16.F10.OVA melanoma model. It led to increased infiltration of dendritic cells and 
reduce influx of immunosuppressive Tregs and MDSCs. Bulk RNA sequencing studies 
on tumor tissue showed that GT103 triggered activation of B cell receptor signaling along 
with other leukocyte activation pathways. Depletion of B cells in these mice using anti-
CD20 antibody completely abrogated the anti-tumor activity of GT103 confirming the role 
of B cells.  Further ScRNA-seq analysis of tumor infiltrating leukocytes demonstrated that 
not only B cells but also intratumoral CD4+ and CD8+ T lymphocytes were elevated in 
GT103-treated mice. In addition, regulatory T cells, neutrophils and monocytic clusters 
with an immunosuppressive profile were less represented in GT103-treated tumors. 
Thus, GT103 treatment creates a favorable immune microenvironment and induces anti-
tumor immunity, limiting the growth of CMT167 lung tumors. These data suggest that 
GT103 is a potent antitumor mAb with tremendous potential as a cancer drug.   
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Quantity and Quality of Immune Responses to Moderna COVID-19 mRNA Vaccine 
in Frail Nursing Home Patients 
Semelka, Charles (Wake Forest University School of Medicine); Sanders, John; 
Alexander-Miller, Martha 
csemelka@wakehealth.edu 
  
Prior COVID-19 mRNA vaccine trials included healthy older adults; however, responses 
in frail older adults were not well studied. We postulated that frailty was associated with 
impaired immune responses following mRNA vaccination. A cohort of older adults in a 
retirement facility were followed from the first Moderna mRNA-1273 vaccine dose in 
February 2021 with blood collections at baseline, boost (4 weeks post vaccination), and 
2 weeks, 3 months, and 6 months post boost. Outcomes were IgG antibody titers to 
SARS-CoV-2 spike protein and receptor binding domain (RBD) and antibody avidity. 
Secondary outcomes were phenotype and function of T cells at 2-weeks post boost. 
Function was measured by AIM following stimulation with spike-peptide pools. Statistical 
analysis used log transformed antibody titers in linear mixed-methods models with 
clinical predictors including, age, sex, prior infection status, and clinical frailty scale 
(CFS) score. Cellular functional analysis used machine learning to select clinical and 
cellular phenotype variables in linear regression models.   Participants, n=15, had a 
median (IQR) age: 90 years (84, 96) and CFS score: moderate frailty 6 (5, 7). After 2 
vaccine doses, individuals with prior COVID-19 infection (n=3) had 9-fold higher antibody 
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titers to spike protein and RBD compared to uninfected individuals (p<0.001 and 
p=0.005, respectively). Increased frailty scores were associated with lower spike and 
RBD antibody titers (p=0.02 and p<0.001, respectively). Antibody avidity significantly 
decreased over 6 months, but COVID-19 infection and CFS were not significantly 
associated factors. Prior COVID-19 was positively associated with the percentage of 
AIM+CD8+ cells (p=0.005). Increased frailty scores and percentage of terminally 
differentiated effector memory TEMRA CD4+ cells were associated with a lower 
percentage of AIM+CD4+ cells (p=0.043 and p=0.023, respectively).  Furthermore, age, 
percentage of effector memory CD4+ cells and naïve CD8+ cells were lower in 
individuals with high CFS frailty scores (p=0.045, p=0.021, and p=0.001, respectively). In 
conclusion, prior COVID-19 infection and frailty were significantly associated with 
serologic and cellular responses to COVID-19 mRNA vaccination in very old adults. A 
less differentiated memory cell phenotype was associated with improved vaccine 
responses and lower frailty scores.   
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Diet-driven distinct amino acid profile drives susceptibility to S. Tm gastroenteritis  
Shealy, Nicolas  (Vanderbilt University); Torres, Teresa; Yoo, Woongjae; McGovern , 
Anna; Shelton, Catherine; Byndloss, Mariana 
nicolas.g.shealy@vanderbilt.edu 
  
Successful enteric pathogens must overcome microbiota-mediated colonization 
resistance to expand and cause disease. The bacterial pathogen Salmonella 
Typhimurium (S. Tm) elicits gut inflammation to gain access to nutrients that enable S. 
Tm to outcompete the gut microbiota. However, little is known about the role dietary 
changes play in affecting the nutrient pool in the inflamed gut and the host's susceptibility 
to S. Tm infection. I have shown that CBA/J mice fed a diet depleted of protein and 
supplemented with free L-amino acids (AA diet), harbor significantly more S. Tm in feces 
from day 1 post-infection compared to chow-fed mice. CBA/J mice are genetically 
resistant to S. Tm infection and normally develop S. Tm-induced gastroenteritis within 7-
10 days post-infection (d.p.i.). However, when CBA/J mice fed an L-amino acid diet (AA 
diet) developed marked gastroenteritis within 3-5 d.p.i.. Cecal tissue from mice fed an AA 
diet showed edema, destruction of crypt morphology, and immune cell influx to the 
submucosa at 5 d.p.i., all consistent with S. Tm induced gastroenteritis. Importantly, 
intestinal inflammation was absent in chow-fed mice. It is known that interspecies 
nutrient competition is one mechanism of colonization resistance against S. Tm. For 
example, mice colonized with commensal E. coli harbor less S. Tm and survive longer 
than those without. AA diet-fed mice harbored an increased abundance of S. Tm 
independent of E. coli colonization as compared to chow-fed mice. Thus, suggesting that 
E. coli does not play a role in colonization resistance within this model. Lastly, untargeted 
metabolomics of cecal content from mice fed either chow or an AA diet for 2 days, 
demonstrate distinct amino acid profiles. One distinction is the reduction in tryptophan 
metabolites known to act as ligands for nuclear receptors important for gut homeostasis 
i.e. indoles that are necessary for colonization resistance. Taken together this data 
suggests that alterations in the metabolic landscape of the gut may alter the microbiota's 
ability to confer resistance to S. Tm, likely through increased inflammatory status. This 
project will aid in the understanding of enteric bacterial pathogens by demonstrating a 
mechanism by which environmental factors overcome genetic resistance to infection. 
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The role of PPARg in the homeostasis of skin Tregs and obesity-associated 
inflammatory skin diseases 
Sivasami, Pulavendran (Emory University ) 
psivasa@emory.edu 
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Abstract  Increasing epidemiological evidence suggest that obese individuals are 
predisposed to inflammatory skin diseases such as psoriasis. T regulatory cells (Tregs) 
play a major role in maintaining tissue homeostasis and preventing immune 
dysregulation in the skin. However, how skin resident Tregs control local inflammation 
and how these cells are regulated during obesity remain poorly defined. Here we 
explored the role of a unique subset of Tregs marked with peroxisome proliferation 
activated receptor gamma (PPARg), a major regulator of lipid metabolism, in controlling 
inflammatory skin diseases. We found that PPARg+ Tregs were enriched in the skin 
compared to lymphoid tissues and were highly proliferative in response to the cytokine 
interleukin 33 (IL-33). Treg-specific deletion of Pparg in mice led to a reduction of total 
Tregs in the skin and a loss of their unique characteristics. Correspondingly, these mice 
developed augmented skin lesions in a well-established model of psoriasis driven by 
increased IL-17+ gamma delta T cells. Interestingly, in obese mice, PPARg+ Tregs were 
significantly reduced while IL-17+ gamma delta T cells were increased in the skin, which 
led to augmented psoriatic disease in these mice. Restoring PPARg+ Tregs in obese 
mice with different approaches lowered IL-17-mediated inflammation and alleviated the 
severity of psoriasis. Our data suggest that PPARg+ skin Tregs are critical for controlling 
IL-17-mediated inflammation and that their dysregulation during obesity promotes 
psoriatic inflammation.    
 
116 
Impact of MCMV-Neutralizing Antibodies on the Inflammatory Response in the 
Cochlea and Development of Hearing Loss in MCMV Infected Mice 
Smith, Matthew (UAB); Seleme, Maria; Mach, Michael; Britt, William 
smithm23@uab.edu 
  
Congenital Human Cytomegalovirus (HCMV) infection is a leading cause of non-familial 
hearing loss. The mechanisms by which HCMV infection of the developing auditory 
system leads to sensorineural hearing loss (SNHL) are poorly understood and effective 
treatments are lacking. We developed a murine model that takes advantage of the 
postnatal development of hearing in rodents. Following peripheral inoculation of newborn 
mice with murine CMV (MCMV), hematologic viral spread leads to infection of most 
organ systems, including the CNS. MCMV infected mice present with 
neurodevelopmental abnormalities and SNHL, providing an informative model to study 
the mechanisms of SNHL that are associated with cCMV infection. We have shown that 
MCMV infection leads to production of proinflammatory molecules and immune cell 
activation in the cochlea which is associated with histopathologic changes and elevated 
hearing thresholds in infected mice. To begin exploring the potential of adaptive 
immunity to limit cochlear damage in this model, we have tested the capacity of murine 
monoclonal antibodies (Mabs) to decrease the viral load in the cochlea. Our results 
demonstrated that virus neutralizing Mabs can reduce but not eliminate virus replication 
in the cochlea; however, the decreased viral load following Mab treatment leads to a 
decrease in inflammatory responses and the incidence of hearing loss in infected mice. 
We have also shown that Mab treatment leads to decreased death of important spiral 
ganglion neurons which play a key role in relaying the auditory signal from the ear to the 
brain. Treatment with Mabs early after infection lowered the viral load in the cochlea 
which in turn decreased the amount of inflammation and immune cell activation induced 
by infection of the inner ear. These data argue that antiviral antibodies that limit but do 
not prevent virus infection of the inner ear can modify the virus-induced inflammatory 
response in the cochlea, and as a result, decrease the incidence of SNHL in infected 
mice. These data argue that non-sterilizing adaptive immunity can prevent the 
development of SNHL even in infants with cochlear CMV infection. 
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CD4+ T cell memory restoration upon antiretroviral initiation in people living with 
HIV. 
Sponaugle, Alexis (University of North Carolina - Chapel Hill); Abad-Fernandez, Maria; 
Clutton, Genevieve; Weideman, Ann Marie K.; Hudgens, Michael G.; Davy-Mendez, 
Thibaut; Adimora, Adaora A.; Ramirez, Catalina; Floris-Moore, Michelle; Kuruc, JoAnn; 
Margolis, David M.; Gay, Cynthia; Eron, Jospeh; Goonetilleke, Nilu 
sponaugl@email.unc.edu 
  
HIV infection depletes CD4 T cells and dysregulates formation of long-lived memory CD4 
T cells. Studies show that antiretroviral therapy (ART) in people with HIV (PWH) more 
effectively restores CD4 T cell memory phenotypes when initiated early (< Fiebig V). We 
used a 32 marker mass cytometry panel to assess CD4 T cell phenotype in PWH treated 
in acute infection (AHI) (median 2.3 years post ART initiation) and chronic infection (CHI) 
(median 5.8 years post ART initiation) compared to healthy donors (HD) (n=10 per 
group). Markers of activation (HLA-DR, CD25), exhaustion (PD-1), survival (Bcl-2) and 
memory (CD127) were examined. CD4 T cell memory phenotypes of AHI clustered 
closely with HD whereas CHI had fewer central memory CD4 T cells. We also examined 
IL-7 signaling in CD4 T cells, measuring STAT5 phosphorylation (pSTAT5) in response 
to IL-7. CHI exhibited significantly lower basal pSTAT5 and in response to IL-7 than HD. 
This suggests ongoing and underappreciated functional defects in CD4 T cells in CHI. To 
examine this further, we are completing detailed analysis of CHI before and after ART 
initiation (pre-ART, day 2, 7, 10, 14, 28, week 20, 36, and 72). Data to date from this 
cohort shows basal pSTAT5 does not improve following ART initiation consistent with a 
residual CD4 T cell defect. Data will be compared to our recent work showing that CD4 T 
cell memory subsets, activation and exhaustion markers are highly stable in durably 
suppressed CHI on ART over 19-27 months. Altogether, these studies will inform how 
HIV impacts formation of both CD4 memory and the HIV reservoir (which is largely 
harbored in long lived memory CD4 T cells) following ART initiation, potentially 
identifying novel therapeutic targets to accelerate HIV cure in CHI. 
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Deletion of Drp1 in T cells increases OXPHOS and CD8+ T cell Recall Population 
Stevens, Marissa (University of Virginia); Bullock, Timothy 
mag4bw@virginia.edu 
  
Memory CD8 T cells are able to more rapidly respond to a secondary exposure to 
viruses or tumor antigens than naïve T cells.  These memory cells have been shown in 
vitro to exhibit more elongated mitochondria, more mitochondrial mass, and high spare 
respiratory capacity, allowing for a rapid recall response time.  During the activation and 
differentiation of T cells, the metabolic demands fluctuate between the necessity for 
glycolysis or oxidative phosphorylation (OXPHOS), which is supported by shifting of the 
mitochondrial network state.  We hypothesized that manipulating T cells to elongate 
mitochondria would provide a metabolic benefit to effector functions and could ultimately 
be used to increase the function of tumor infiltrating lymphocytes. Using mice lacking 
Drp1, a mitochondrial fission protein, in T cells as a model of elongated mitochondria, we 
see increased spare respiratory capacity and OXPHOS as compared to WT T cells with 
fission capability.  Interestingly, we find that these mice are more likely to generate 
memory precursor CD8 T cells as represented by KLRG1lo and CD127hi during a 
primary response to aCD40, PolyI:C, and ovalbumin protein.  As indicated by the 
increase in memory precursors, we find that Drp1-/- T cells form more CD8+ memory 
than WT animals after a 28 day rest period.  At this time, mice were challenged with an 
adenovirus expressing ovalbumin to elicit a recall response. This recall response of CD8 
T cells is greater in animals lacking Drp1 in the T cells. Further studies of differentiation 
and contraction are still required to determine how the memory and recall CD8 T cell 
population is increased.  In addition to the increase in T cell numbers seen, we anticipate 
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an increase in the metabolic function of these cells, which is still under investigation.  We 
are in the process of determining if the memory CD8 T cell effects are intrinsic by 
adoptively transferring memory CD8 T cells to WT mice as well as utilizing a tamoxifen 
inducible CD8 specific mouse model. We ultimately aim to exploit control of mitochondria 
to increase T cell metabolism.  
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Unraveling B cell differentiation in pancreatic cancer using engineered 
neoantigens 
Steward, Colleen (University of North Carolina at Chapel Hill); Pylayeva-Gupta, Yuliya 
csteward@unc.edu 
  
Pancreatic cancer is the third-leading cause of cancer-related mortality and a growing 
public health burden. Late-stage diagnosis and poor response to existing treatments, 
including immunotherapy, contribute to a bleak 5-year survival rate of 11%. There is, 
therefore, a need to develop combination therapies and harness immune cell populations 
within the tumor microenvironment. B cells represent a prominent population of 
infiltrating immune cells in pancreatic cancer and have the capacity to elicit both anti- 
and pro-tumorigenic response. Effector B cells facilitate anti-tumor immunity, whereas 
regulatory B cells support tumor growth. The context in which B cells and antibodies 
encounter antigen shapes the immune response, yet it is unclear how antigen 
localization (membrane-bound or intracellular) impacts B cell responses within the tumor 
microenvironment. To address this question, we engineered a system to compare 
antigens expressed on the cell surface to intracellular antigens. In the model, hen-egg 
lysozyme (HEL) is either secreted from or expressed on the surface of murine pancreatic 
cancer cells. Given that the isolation of B cell specific tumor antigens in vivo has yet to 
be streamlined, our system enables us to control antigen localization and observe the 
resulting B cell response. Understanding the mechanisms by which tumor antigens 
shape B cell responses in cancer will help inform the design of B cell-directed 
immunotherapies to enhance anti-tumor immunity. 
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Differential Dependence of Th1 and Th17 T Cells on the Amino Acid Transporter 
SNAT1 in Autoimmunity 
Sugiura, Ayaka (Vanderbilt University School of Medicine); Beier, Katherine; Chi, 
Channing; Heintzman, Darren; Wolf, Melissa; Patterson, Andrew; Cephus, Jacqueline; 
Hong, Hanna; Lyssiotis, Costas; Newcomb, Dawn; Rathmell, Jeffrey; 0 
ayaka.sugiura@vanderbilt.edu 
  
Uptake and metabolism of amino acids are crucial for T cell activation, signaling, and 
inflammatory function. Glutamine plays a particularly important role to regulate CD4+ T 
cell fate effector functions but key regulatory events are poorly understood. Here, we 
apply a targeted CRISPR screening approach to an in vivo model of autoimmune 
disease driven by two different CD4+ T cell subsets to establish subset-specific 
dependencies on glutamine metabolism and glutamine transporters. The amino acid 
transporter SNAT1 (SLC38A1) was essential to Th1 cells but entirely dispensable to 
Th17 cells. Loss of SNAT1 in Th1 cells was associated with shift in the metabolic 
program from glycolysis toward mitochondrial respiration, with increased uptake and 
metabolism of branched-chain amino acids. SNAT inhibition in vivo delayed disease 
onset of experimental autoimmune encephalomyelitis, and genetic ablation of SNAT1 
ameliorated weight loss in a model of Th1-driven inflammatory bowel disease. Thus, 
while CD4+ T cell subsets may similarly require uptake of extracellular amino acids, they 
can exhibit differential dependence on specific transporters that may be exploited as an 
approach to immunotherapy. 
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121 
Distinct genetic differences in male versus female lupus-prone BXD2 N2 mice 
Sullivan, Kathryn (University of Alabama-Birmingham, Dept. of Medicine, Division of 
Rheumatology and Clinical Immunology); Alduraibi, Fatima; Wang, Yong; Lu, 
Changming; Sun, Chia-Wang; Liu, Shanrun; Chapman, Casey; Lu, Lu; Williams, Robert; 
Mountz, John; Hsu, Hui-Chen; 0 
ksull@uab.edu 
  
Systemic lupus erythematosus (SLE) disproportionally affects females as compared to 
males. Similarly, there were increased levels of autoantibodies in female versus male 
BXD2 N2 lupus-prone mice. To determine whether genetic differences between sexes 
plays a dominant role in influencing the development of spontaneous autoimmune 
responses in the complex mouse model of lupus, the BXD2 N2 recombinant inbred 
strain, a comprehensive set of 68 BXD2 N2 mice (32 males and 36 females) were 
generated through two generations of crossing and intercrossing with the parent 
C57BL/6 mice. This resulted in BXD2 N2 mice with gene dispersal throughout the 
chromosome.  Mice were sacrificed at 12 months. Flow cytometry and ELISA analysis 
were carried out to determine immune phenotypes and serum levels of cytokines and 
autoantibodies in BXD2 N2 mice. Among all mice, the percentages of follicular T-helper 
cells (Tfh: PD1+ICO), and germinal center (GC: GL-7+Fas+ CD19+) B cells show a 
significant and positive correlation with serum levels of IgG autoantibodies against DNA, 
Smith (Sm), ribonuclear protein (RNP), rheumatoid factor (RF) and histone. Interestingly, 
despite a segregation of the BXD2 autoimmune genomes, sex plays a dominant effect in 
influencing the autoimmune phenotypes.  Female BXD2 mice showed significant 
increases in Tfh cells and GC B cells, along with increased sera levels of SLE-specific 
autoantibodies, IL-6, IFNβ, IgG3 and total IgG, respectively.  In contrast, male BXD2 
mice exhibited generalized inflammatory disease, characterized by increased 
proinflammatory cytokines IL-23, and IL-12. Additionally, genetic mapping analysis show 
female BXD2 N2 mice showed significant QTL (L.O.D.>3.3) for germinal center B cell 
(%) phenotype on chromosome 4 and serum levels of IL-6 (pg/mL) phenotype on 
chromosome 16. In conclusion, despite genetic segregation, sex plays a dominant role in 
determining the autoimmune features of BXD2 N2 mice. Dysregulation in the adaptive 
immune system, including spontaneous germinal-center formation play a pivotal role in 
driving autoAbs production in female BXD2 N2 mice compared to male mice.   This study 
was supported by grants from VA Merit Review grant (I01BX004049), NIH grants R01-
AI-071110, R01 AI134023, and Lupus Research Alliance Distinguished Innovator Award 
to J.D.M, the LRA Target Identification in Lupus Award to H-C.H., and the P30-AR-
048311   
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Mapping tumor specific MHC-I expressional heterogeneity in breast cancer 
Sun, Xiaopeng (Vanderbilt University); Balko, Justin; Gonzalez-Ericsson, Paula; 
Sanchez, Violeta 
xiaopeng.sun@vanderbilt.edu 
  
Despite the success of immune checkpoint inhibitors (ICI) in cancer therapy, the benefits 
of ICI are still relatively low in breast cancer. CD8 T cell recognition of tumor-specific 
major histocompatibility complex-I (tsMHC-I) molecules bearing antigens is critical for the 
efficacy of anti-PD-1/L1 antibodies. Preclinical data in our lab demonstrate that as little 
as 10% of tumor-specific MHC-I loss can lead to anti-PDL1 resistance and a decrease in 
complete responders in murine mammary cancer models. Therefore, we are interested 
in investigating the tsMHC-I expressional heterogeneity in breast cancer and comparing 
the microenvironment around MHC-I high, mid, and low- expressing tumor cells. We 
performed quantitative immunofluorescence for MHC-I and pan-cytokeratin in breast 
cancers (n=314) to obtain single-cell-resolution MHC-I expression and spatial information 
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of tumor and stromal cells. Hartigans' dip test was applied to each sample to evaluate 
the modality of MHC-I expression as multimodal structures that could indicate the 
presence of MHC-I high, mid, and low- expressing clusters within the tumor. We 
identified high variability in MHC-I expression across all clinical subtypes, with triple 
negative breast cancer (TNBC) having the highest MHC-I expression and the largest 
percentage of tumors with multimodal MHC-I expression. When performing quantitative 
spatial profiling, we found that both MHC-I high and low- expressing tumor cells, 
especially those in TNBC, tend to cluster and create tumoral MHC-I hot and cold spots. 
Meanwhile, the MHC-I high-expressing stromal cells tended to cluster with tumoral MHC-
I hot spots, while the MHC-I low-expressing stromal cells were frequently found around 
tumoral MHC-I cold spots. Our work reveals the heterogeneity of tsMHC-I expression 
among different breast cancer subtypes. Additionally, the local immune landscape 
around MHC-I hot and cold spots might be different, as suggested by the stromal MHC-I 
expression. Future work will focus on deconvoluting the immune microenvironment 
around MHC-I hot and cold spots, and ultimately investigating the relationship between 
tsMHC-I expression and ICI resistance. 
 
123 
Network Inference Approaches Identify a Role for Glycosylation-modified 
Immunosuppressive Cellular Interactions in the Tumor Microenvironment 
Talkington, Anne (University of Virginia); Dolatshahi, Sepideh 
vmp8nt@virginia.edu 
  
In recent years, pharmacogenomic approaches have greatly advanced our 
understanding of hallmarks of cancer progression and differential responses to treatment 
based on large gene expression datasets. These approaches hold even greater potential 
with the advent of single-cell RNA sequence analysis (scRNA-seq).  Utilizing the 
resolution of scRNA-seq data, we examined the tumor microenvironment (TME) of 
biopsied tissue from 19 melanoma patients and 18 colorectal cancer patients from 
publicly available data sets. More specifically, we implemented network inference 
methods to infer interactions between T cells, tumor cells, and macrophages in the TME.  
Here we applied CytoTalk, a de novo inference method, to infer intercellular 
communication and downstream intracellular signaling mechanisms both on average in 
the population and at the individual patient level.  Recurring intercellular interactions 
included VIM -> CD44, CD58 -> CD2, PVR -> CD96, and other adhesion processes 
between tumor and (CD8+) T cells. We also observed the ligand-receptor pairs HLA (T 
cell) -> LILRB (macrophage) and GAL9 (macrophage) -> TIM3 (T cell), indicating that 
immune cells may be responsible for suppressing one another in addition to responding 
to signals they receive from the tumor.  We further considered these interactions in the 
context of post-translational modifications, namely, the glycosylation adaptations in the 
TME, which have been shown to be associated with the malignancy of solid tumors.  Of 
genes known to associate with later stages of melanoma, we found the highest and most 
variable expression of sialyl-transferases ST3GAL1 and ST6GAL1 in the TME across 
patients, followed by ST3GAL3 and FUT8, indicating the potential for upregulation of 
sialylation and core fucosylation processes in these systems.  Preliminary evidence 
suggests that upregulation of FUT8 in both tumor and T cells is correlated with an 
increase in the potential for GAL9 (T cell) -> TIM3 (tumor) communication.  Ultimately, 
these network inference strategies taken in the context of the post-translational 
landscape hold potential for informing in silico models for patient prognosis. 
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Mucosal immunity against SARS-CoV-2 variants of concern following vaccination 
Tang, Jinyi (University of Virginia); Zeng, Cong; Cox, Thomas; Li, Chaofan; Son, Yong 
Min; Cheon, In Su; Wu, Yue; Behl, Supriya; Liu, Shan-Lu ; Sun, Jie 
tmn3fb@virginia.edu 
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SARS-CoV-2 mRNA vaccination induces robust humoral and cellular immunity in the 
circulation; however, it is currently unknown whether it elicits effective immune 
responses in the respiratory tract, particularly against variants of concern (VOCs), 
including Omicron. We compared the SARS-CoV-2 S-specific total and neutralizing 
antibody (Ab) responses, and B and T cell immunity, in the bronchoalveolar lavage fluid 
(BAL) and blood of COVID-19 vaccinated individuals and hospitalized patients. 
Vaccinated individuals had significantly lower levels of neutralizing Ab against D614G, 
Delta and Omicron in the BAL compared to COVID-19 convalescents, despite robust S-
specific Ab responses in the blood.  Further, mRNA vaccination induced significant 
circulating S-specific B and T cell immunity, but in contrast to COVID-19 convalescents, 
these responses were absent in the BAL of vaccinated individuals. Using an animal 
immunization model, we demonstrate that systemic mRNA vaccination alone induced 
weak respiratory mucosal neutralizing Ab responses, especially against SARS-CoV-2 
Omicron; however, a combination of systemic mRNA vaccination plus mucosal 
adenovirus-S immunization induced strong neutralizing Ab response, not only against 
the ancestral virus but also the Omicron variant. Together, our study supports the 
contention that the current COVID-19 vaccines are highly effective against severe 
disease development, likely through recruiting circulating B and T cell responses during 
re-infection, but offer limited protection against breakthrough infection, especially by 
Omicron. Hence, mucosal booster vaccination is needed to establish robust sterilizing 
immunity in the respiratory tract against SARS-CoV-2, including infection by Omicron 
and future variants. 
 
125 
Overcoming immunotherapy resistance in MHC-I deficient tumors  
Taylor, MS, Brandie (Vanderbilt University ); Sun, Xiaopeg ; Gonzalez-Ericsson, MD, 
Paula ; Sanchez, Violeta ; Balko, PharmD, PhD, Justin 
brandie.taylor@vanderbilt.edu 
  
Background   Recognition of antigen-loaded major histocompatibility complex-I (MHC-I) 
molecules by cytotoxic T cells is a critical step for anti-tumor immunity and particularly for 
the efficacy of cancer immunotherapies targeting the PD-1/L1 checkpoint interaction. It 
has been well-established that loss or downregulation of MHC-I on tumor cells is a 
mechanism of immune evasion and immunotherapy resistance. Preliminary data from 
the lab demonstrated human breast cancer tumors (n=>300) have high diversity of MHC-
I expression across all clinical subtypes, with TNBC having both the highest average 
MHC-I expression and the highest variability in expression. In this project, we have 1) 
quantitatively delineated how expression level and heterogeneity in tumor-expressed 
MHC class I affects immune responses and immunotherapy outcomes in mouse models 
and 2) determined whether upregulation and activation of natural killer (NK) cells can 
overcome ICI resistance in MHC-I heterogenous TNBC.   Methods  To determine the 
functional effect of MHC-I heterogeneity on anti-PD-L1 response in vivo, we used a 
CRISPR-guided B2m knockout (B2m-null) in a murine orthotopic model (EMT6). We 
then combined MHC-I-proficient and MHC-I deficient isogenic lines at various ratios to 
model how populations of MHC-I loss affected the immune microenvironment. To 
understand these changes in the microenvironment, we used flow cytometry and an 
immune NanoString panel (n=770 genes) to evaluate gene expression patterns in tumor 
cells and infiltrating immune cells.    Results   In our murine model, we demonstrated that 
even 10% or less of MHC-I-null (B2m-null) EMT6 cells in the tumor injection results in 
observable changes in resistance patterns. Additionally, we found that heterogeneity in 
expression of MHC-I (using 10% or 50% B2m-null) generated a different tumor-immune 
microenvironment compared to complete absence (B2m-null) or parental (MHC-I-
proficient) tumor inoculums. We observed a upregulation of natural killer (NK) cells in the 
heterogenous MHC-I tumors. Preliminary data show combination with anti-PD-L1 and 
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anti-NKG2A in the heterogenous tumors restore complete response to immunotherapy.   
Conclusion   This translational project will foster mechanistic insight into the role of 
heterogenous MHC-I expression in TNBC and elucidate the role of activated NK cells in 
overcoming ICI resistance in these tumors.   
 
126 
Enhancing Systemic Immunity Using Focal Tumor Ablation Strategies 
Tintera, Benjamin (Virginia Tech Carilion School of Medicine); Allen, Irving; Khan, Imran; 
Morrison, Holly 
benjamintintera@vt.edu 
  
Histotripsy is a non-invasive and non-thermal cancer ablation modality that uses focused 
ultrasound to mechanically homogenize target tissue. Post-treatment examination of how 
histotripsy modulates the tumor microenvironment still needs to be established in order 
to understand and improve the systemic immune response after histotripsy. Current 
literature suggests histotripsy can stimulate tumor-specific immune responses and 
increase potent local intratumoral infiltration of immune cells. Whole transcriptome 
analysis with ClariomS (microarray) of tumors pre and post histotripsy treatment could 
elucidate what is driving those changes. Here we identified differentially expressed 
genes and altered pathways that may serve as drug targets to enhance the systemic 
immunity after histotripsy treatment of subcutaneous tumors in C57BL/6 mice inoculated 
with Pan02 cells suspended in Matrigel. Using the Transcriptome Analysis Console and 
WikiPaths, we found three pathways that had both high numbers of differentially 
expressed genes and genes with a high fold change compared to the untreated tumors. 
These three pathways (the mechanisms associated with pluripotency, the TGF-beta 
pathway, and the chemokine signaling pathway) are reported to play an important role in 
pancreatic cancer. Our findings highlighted genes that play an important role in DNA 
damage repair (DDB1), migration of tumor cells (CCL8), and cytotoxic T-cell suppression 
(CXCL9) and these may serve as possible drug targets as an adjuvant therapy to 
histotripsy. Our results showed that there is a significant difference in the expression of 
genes that may be affecting the immune response within the tumor microenvironment. 
We anticipate our study to be the starting point for a cell type dependent expression 
study for these pathways and genes of interest. Exploration into this would help elucidate 
if these pathways and genes are playing an important role in either the tumor cells 
themselves or in the immune cells that have infiltrated the tumor. Furthermore, the high 
fold change of differential expression of these genes and the high number of differentially 
expressed genes within these pathways suggests that targeting one or more of these 
genes or pathways could enhance an immune response after histotripsy. 
 
127 
Attenuating Arthritis: The role of anti-inflammatory NLRX1 in protection against 
Lyme disease 
Tupik, Juselyn D (Dept of Biomedical & Veterinary Sciences, Virginia-Maryland College 
of Veterinary Medicine, Virginia Tech, Blacksburg, VA ); McClune, Mecaila E.; Dressler, 
Jules M.; Markov Madanick, Justin W.; Nagai-Singer, Margaret A.; Camp, Hailey W.; 
Jutras, Brandon L.; Allen, Irving C. 
jdtupik@vt.edu 
  
Lyme disease, caused by the bacterium Borrelia burgdorferi, is a relatively enigmatic and 
prevalent emerging infectious disease in the United States. Of the estimated 475,000 
cases per year, roughly 10-30% of patients will develop synovitis of one or more joints 
termed Lyme arthritis. Lyme arthritis is thought to result from the innate immune 
response of Toll-like Receptors (TLRs) to B. burgdorferi pathogen-associated molecular 
patterns (PAMPs), which promotes overactivation of pro-inflammatory pathways such as 
NF-κB signaling. Currently, there are limited therapeutics for antibiotic-refractory Lyme 
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arthritis, and the mitigation of inflammation from these bacterial components by our 
innate immune system has not been fully explored. Here, we studied the role of anti-
inflammatory NOD-like Receptor (NLR) NLRX1 during B. burgdorferi infection. We 
hypothesized that NLRX1 would be protective against Lyme disease and decrease 
arthritis presentation in response to B. burgdorferi. Using novel Nlrx1-/- mice, we found 
that NLRX1 significantly decreased arthritis severity in wildtype (WT) mice in comparison 
with knockout mice. Furthermore, through stimulating WT and knockout murine 
macrophages with B. burgdorferi gDNA, we found that gDNA is a significant PAMP 
during infection, possibly controlled through NLRX1 regulation of the pro-inflammatory 
NF-kB pathway. We extended our studies to conduct a B. burgdorferi infection in novel 
NLRX1 overexpression (NLRX1-OE) THP-1 human monocytes compared with control 
(NLRX1-OE-CTL) cells generated through a lentiviral Open Reading Frame (ORF) 
vector. Through absorbance analysis of the THP-1 monocyte's NF-κB SEAP reporter, we 
found that NLRX1 overexpression significantly decreased NF-κB-mediated cytokine 
secretion. Ultimately, these results indicate that NLRX1 plays a protective role in 
mitigating Lyme arthritis in both murine and human models, possibly through NLRX1 
attenuation of NF-κB downstream of TLR signaling. Consequently, these results warrant 
a further need to define NLRX1's mechanism of B. burgdorferi recognition for 
development of new treatments for Lyme arthritis.    
 
128 
Exploring Genotypes Underlying Common Variable Immune Deficiency Using the 
All of Us Patient Cohort 
von Beck, Troy (Emory University); Jacob, Joshy 
tvonbec@emory.edu 
  
Common variable immune deficiency (CVID) is one of the most common primary 
immune deficiency syndromes and is characterized by low IgG titers, poor vaccine 
responses, and a reduction in class switched memory and plasma cells. Patient 
presentations for this syndrome are highly varied both in severity, clinical features, and 
age of onset, suggesting the involvement of multiple genetic loci. Further, a monogenic 
origin has only been identified in a minority of cases, supporting an oligogenic disease 
origin and the need for additional studies addressing this disease model. Recently, the 
NIH released the first dataset from the All of Us research program containing 98,622 
whole genome sequences and paired electronic health records collected from a diverse 
population living in the United States. Using this resource, we screened a small cohort of 
patients with chronic hypogammaglobulinemia not explained by senescence, disease, or 
medication (n<=20) for the presence of rare functional variants related to humoral 
immunity. Our early results identify previously published CVID candidate mutations in 
TNFRSF13C, TNFRSF13B, and IRF2BP2. Additionally, using estimates of population 
allele frequency, phenotypic effect, and evolutionary conservation rates, we identify rare 
functional variants in the CVID candidate genes CR2, BLK, and KMT2D. 
 
129 
Dysregulated Transferrin Receptor Disrupts T Cell Iron Homeostasis to Drive 
Inflammation in Systemic Lupus Erythematosus 
Voss, Kelsey (Vanderbilt); Krystofiak, Evan; Gibson-Corley, Katherine; Sewell, Allison; 
Young, Arissa; Basham, Jacob; Beavers, William; Dickson, Megan; Needle, Gabriel; 
Sugiura, Ayaka; Skaar, Eric; Ormseth, Michelle; Major, Amy; Rathmell, Jeff 
kelsey.voss@vumc.org 
  
T cells in systemic lupus erythematosus (SLE) exhibit multiple metabolic abnormalities. 
Because excess iron can impair mitochondria and may contribute to SLE, a CRISPR 
screen of iron handling genes was performed on T cells. This identified Transferrin 
Receptor (CD71) as differentially critical for Th1 and inhibitory for regulatory T cells 
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(iTreg). Activated T cells induced CD71 and iron uptake, which was exaggerated in SLE-
prone T cells. Blocking CD71 in SLE-prone T cells reduced intracellular iron and 
mTORC1 signaling to inhibit Th1 and Th17 cells yet enhance iTreg. In vivo treatment 
reduced kidney pathology and increased CD4 T cell production of IL-10 in SLE-prone 
mice. Importantly, Th17 cells and disease severity correlated with CD71 expression on 
SLE patient T cells and blocking CD71 enhanced IL-10 secretion. T cell iron uptake via 
CD71 thus contributes to T cell dysfunction and can be targeted to limit SLE-associated 
pathology. 
 
130 
Simultaneously targeting hyperinflammation and hyperglycemia following 
respiratory viral infection 
Wei, Xiaoqin (Carter Immunology Center, University of Virginia, Charlottesville); Zhu, 
Bibo ; Jie , Sun 
hqt8dz@virginia.edu 
  
Individuals with hyperglycemia are at great risk of developing exaggerated pulmonary 
inflammation following infection with respiratory viruses including SARS-CoV-2. 
Conversely, SARS-CoV-2 infection has been linked to the development of new onset of 
hyperglycemia and diabetes. Despite global vaccination efforts, SARS-CoV-2 infection 
continues to be a great public health challenge, and corticosteroids targeting hyper-
inflammation remain the mainstay treatment for severe COVID-19. However, steroidal 
medicine arises the risk of hyperglycemia, limiting its usage. Here, we showed that a 
second-generation thiazolidines drug MSDC-0602K (MSDC), a mitochondrial pyruvate 
carrier inhibitor, simultaneously decreased excessive pulmonary inflammation and 
hyperglycemia in normal and obese hosts during influenza infection, as such, reducing 
host morbidity and mortality. scRNA-seq analysis revealed that MSDC treatment 
reduced lung macrophage inflammation, and myeloid-specific ablation of MPC2 led to 
dampened lung inflammation. Further, MSDC inhibited human lung macrophage 
inflammatory responses following SARS-CoV-2 infection, and dampened inflammation in 
lung autopsies of COVID-19 patients. Mechanistically, MSDC treatment destabilized HIF-
1a protein, a transcription factor promoting inflammatory responses of lung 
macrophages, by repressing cellular Acetyl-CoA levels and HIF-1a acetylation. Our 
results suggest that MSDC has the great potential to treat severe COVID-19 or other 
respiratory viral infection, particularly in patients with underlying metabolic conditions, by 
simultaneously repressing hyper-cytokinemia and hyperglycemia. 
 
131 
The Upper Airway and Brain are Protected by Mucosal Plasma Cells instead of 
Circulating Antibody 
Wellford, Sebastian (Duke University); Moseman, Annie Park; Dao, Kianna; Wright, 
Katherine E.; Chen, Allison; Plevin, Jona; Liao, Tzu-Chieh; Mehta, Naren; Moseman, E. 
Ashley 
sebastian.wellford@duke.edu 
  
While blood antibodies mediate protective immunity in most organs, their ability to 
protect nasal surfaces in the upper airway is currently unclear. This is important for 
protection against the spread of respiratory microbes, but especially against 
neuroinvasive pathogens, as exposure to olfactory sensory neurons affords the 
opportunity for severe CNS infection. Our data from multiple viral infection models 
indicate that blood-borne antibodies sufficiently defend respiratory tissue but cannot 
prevent infection of the olfactory epithelium. Consequently, despite high levels of serum 
antibody, airway pathogens infect the upper nasal turbinates, with pronounced 
replication in the olfactory epithelium. Furthermore, this olfactory replication allows 
neurotropic microbes to disseminate into the brain via the olfactory nerves, even in the 
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presence of circulating neutralizing antibody. We found that circulating antibodies are 
excluded from the olfactory mucosa by a restrictive blood endothelial barrier. To 
circumvent this endothelial barrier and achieve sterilizing immunity in the nasal airway, 
we demonstrate that extravascular plasma cells must reside within olfactory tissue to 
directly secrete antibodies to the mucosal surface. Following infection, these plasma 
cells are recruited to the olfactory mucosa in a manner dependent on the chemokine 
receptor CXCR3. We also determined that many vaccine adjuvants were incapable of 
targeting plasma cells to the olfactory mucosa, but immunizations supplemented by a 
mucosal adjuvant were able to establish humoral protection of the olfactory surface. Our 
identification of a size exclusionary blood-olfactory barrier and subsequent requirement 
for tissue-derived antibody production has implications for vaccinology, respiratory and 
CNS pathogen transmission, and B cell fate decisions. 
 
132 
Memory B cell development and epigenetic reprogramming 
Wiggins, Keenan (Emory ); Boss, Jeremy ; Scharer, Christopher  
kwiggi5@emory.edu 
  
Memory B cells (MBCs) are a heterogenous population that consist of immunoglobin 
class switched and non-class switched MBCs, and these populations arise via germinal 
center departments or germinal center independent processes.  The timing of MBC 
development influences the fate and outcome of MBC populations.  These different 
populations of MBC are regulated by cell signaling and epigenetic mechanisms. EZH2 is 
an important histone methyltransferase that catalyzes H3K27me3 resulting in gene 
repression.  EZH2 has been shown to regulate different stages of B cell differentiation; 
however, it is unknown if EZH2 regulates MBC development. To study EZH2 role, a 
knockout model has been established where EZH2 is conditionally deleted once CD19 (a 
B cell specific factor) is expressed.  Here we used the influenza (PR8) model to ascertain 
the kinetics of MBC differentiation following a live infection in wild-type and conditional 
EZH2 knockout mice.  Aged and sex matched mice will be infected over a time-course to 
capture a full immune response to PR8. MBC development can be seen as early as 7 to 
14 days post infection, with long lived MBCs captured 39 days post infection.  Spleens 
and draining lymph nodes (dLN) were dissected and phenotyped by flow cytometry. This 
approach defined the kinetics of MBC development and determined similarities and 
differences between the different populations of MBC.  In cEZH2-KO mice, non-class 
switched IgM MBC development was not affected from loss of EZH2.  Overall, this model 
defines the early kinetics of MBC development and highlights the heterogenicity of MBC. 
 
133 
GM-CSF directs developmental pathway of lung resident dendritic cells 
Wilkinson, Christina (NIEHS); Karmaus, Peer; Nakano, Keiko; Izumi, Gentaro; 
Whitehead, Gregory; Arao, Yukitomo; Fessler, Michael; Blackshear, Perry; Cook, 
Donald; Nakano, Hideki 
christina.wilkinson@nih.gov 
  
Dendritic cells (DCs) initiate adaptive immunity by capturing antigens and presenting 
peptides derived from them to antigen-specific T cells. Tissue resident conventional 
dendritic cells (cDCs), which develop from FMS-like tyrosine kinase 3 ligand (FLT3L)-
dependent DC precursors (preDCs), are activated upon exposure to antigens and 
associated adjuvants. In mouse lung, there are two major cDC subsets, CD103+ cDC1 
and CD11b+ cDC2. The latter are very heterogeneous, which has hindered a 
comprehensive understanding of their developmental pathways and functions. We 
recently reported that CD301b+ resident cDC2s are the major DC2 subset during steady 
state, and that other cDC2 subsets, including Ly6C+ immature cells and CD200+ cells, 
are only present during inflammatory conditions including upon allergen inhalation. 
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CD200+ cDC2s potently stimulate type 2 helper T cell (Th2) differentiation. Single cell 
RNA sequencing (scRNA-Seq) and adoptive transfer experiments revealed that Ly6C+ 
immature cDC2s are the precursors of both CD301b+ lung resident cDC2s and CD200+ 
pathogenic cDC2s. To better understand the molecular mechanisms that direct these 
distinct cell fates, we investigated the role of GM-CSF in lungs of Csf2ΔARE mice, which 
produce excess amount of GM-CSF due to enhanced stability of Csf2 mRNA. In these 
mice, CD301b+ cDC2s, but not CD200+ cDC2s, were significantly increased compared 
with lungs of wild-type mice. Furthermore, addition of GM-CSF to immature cDCs 
generated by in vitro culture of bone marrow cells with FLT3L dramatically upregulated 
their cell surface levels of CD301b. By contrast, GM-CSF had little effect on CD200. 
These findings demonstrate that GM-CSF produced from lung cells at steady state 
contributes to lung homeostasis by directing formation of lung resident cDC2s. 
 
134 
Investigating Roles of B cell Subsets in the Tumor Microenvironment of Lung 
Adenocarcinoma Patients Kamille M. Rasche1, David Tieri2, Samantha M. Morrissey1, 
Hong Li4, Fan Zhang3, William S. Gibson2, Easton E. Ford1, Melissa Smith2, Jun Yan3, 
Corey T. Watson2 
1 University of Louisville Department of Microbiology and Immunology  
2 University of Louisville Department of Biochemistry and Molecular Biology  
3 University of Louisville Department of Surgery 
4University of Louisville Department of Medicine 
kamille.rasche@louisville.edu 
  
Non-small cell lung cancer (NSCLC) is the most life-threatening cancer in the world, with 
lung adenocarcinoma (LUAD) being the most diagnosed form of NSCLC in the clinical 
setting. Although immunotherapies can be used to treat LUAD, responsiveness varies 
widely between individuals and depends on the immune cell characteristics of the tumor 
microenvironment (TME). Recently, B cells and the antibodies they produce have been 
found at high levels in the TME of LUAD patients and have been associated with 
favorable prognosis. In order to study the role of B cells in LUAD, we performed time-of-
flight cytometry (CyTOF) on matched tumor tissue, normal healthy tissues, and 
peripheral blood from LUAD patients (n=37). Patients were recruited and samples were 
obtained at the University of Louisville Brown Cancer Center. Upon CyTOF analyses we 
observed that patients uniquely grouped according to relative proportions of tumor-
infiltrating memory B cells, naïve B cells, and plasma cells. Adaptive Immune Receptor 
Repertoire Sequencing (AIRR-seq) was performed for resolution of variable region 
antibody transcripts on a subset of samples (n=25). AIRR-seq data suggested that 
patients with similar B cell subtype proportions share patterns in repertoire diversity, 
polarity, and somatic hypermutation frequencies. Utilizing a novel Full Length AIRR-seq 
(FLAIRR-seq) method, we were further able to characterize antibody repertoire 
signatures associated with specific sub-isotypes (n=22). Together, this data will provide 
insight into roles B cell subpopulations play in LUAD anti-tumor responses and how 
those responses are driven by both genetics and impact the overall characteristics of the 
TME. 
 
135 
NLRX1 Modulation of the Premetastatic Niche in Triple Negative Breast Cancer 
Woolls, Mackenzie (Virginia Polytechnic Institute and State University); Nagai-Singer, 
Margaret; Allen, Irving 
mwoolls@vt.edu 
  
Triple-negative breast cancer is extremely aggressive, hard to treat, and more likely to 
metastasize than other breast cancers. NLRX1 is a NOD-like receptor, active in multiple 
immune pathways, that in previous triple negative breast cancer models (4T1)  studies 
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has acted as a tumor suppressor, decreasing tumor growth and occurrence of lung 
metastasis. We hypothesize that NLRX1, when expressed by cells in the lung, will act as 
an anti-inflammatory protein that will decrease the occurrence of metastasis through 
modulation of the premetastatic niche. If NLRX1 is not present in the mouse lung, we 
expect to see more metastasis and pre-metastatic niche factors. Using a triple negative 
4Tl model in, wildtype and Nlrx1 -/- mice were taken down at day 0, day 7 and day 14 
post-injection to compare progression of the pre-metastatic niche. Lung samples were 
collected for flow cytometry, immunohistochemistry, and western blot analysis. There 
was a significant decrease in inflammatory dendritic cells (CD45+ CD11b+ CD11c+ 
Ly6C+ F4/80+ MHCII+) in lung samples from both wildtype and Nlrx1 -/- mice on day 7 
and day 14. The expression of NLRX1 by the host cells in the lung increased the number 
of double negative T cells (CD45+ CD3+ CD8- CD4- FoxP3-) significantly compared to 
the Nlrx1-/- mice. Immunohistochemistry of  lung samples showed a visible increase in 
the staining of Nlrx1 -/- compared to wildtype samples for CD31 (a marker for 
angiogenesis) and fibronectin (a characteristic of the premetastatic niche). These results 
suggest that Nlrx1-/- plays a role in the modulation of the premetastatic niche and 
warrants further research into its role as a tumor suppressor and potential drug target in 
the treatment of triple-negative breast cancer.  
 
136 
Single cell RNA sequencing reveals mechanisms underlying a senescence-like 
phenotype of Alveolar Macrophages during Aging 
Wu, Yue (Mayo Clinic Graduate School of Biomedical Sciences); Zhu, Bibo; Zhang, 
Ruixuan; Goplen, Nick P.; Gao, Xiaochen; Narasimhan, Harish; Shi, Ao; Chen, Yin; Li, 
Ying; Dong, Haidong; Braciale, Thomas J. ; Sun, Jie 
Wu.Yue@mayo.edu 
  
Alveolar Macrophages (AMs) are unique innate immune cells that reside in the alveolar 
space and accommodate the ever-changing need of the lungs against internal and 
external challenges. During homeostasis, AMs maintain themselves through self-renewal 
without input from adult hematopoietic stem cells. Currently, little is known about how 
aging influences AM dynamics, heterogeneity and transcriptional profiles. Here, we 
identified CBFβ as an indispensable transcription factor that ensures AM self-renewal. 
Deficiency in CBFβ led to decreased proliferation and self-renewal ability of AMs. 
Moreover, with single cell RNA sequencing analysis of AMs from young and aged mice, 
we discovered that despite for the similar transcriptome in the proliferating cells, AMs 
from the aged mice had reduced embryotic stem cell-like features. Those aged AMs also 
showed diminished DNA repairing ability, which could contribute to their abrogated 
capacity to pass through the cell cycle checkpoints and elevation of senescence 
markers. In accordance with the analysis, we observed a reduced number of AMs in the 
aged mice, which had defective self-renewal ability and were more sensitive to the 
reduction of GM-CSF. Interestingly, decreased CBFβ was observed in the cytosol of the 
AMs from the aged mice both at based line or upon stimulation with GM-CSF. A sSimilar 
phenotype was also found in human AMs from human. Taken together, we concluded 
that AMs in the aged host harbor a senescence-like phenotype, and CBFβ could play a 
role in such phenotype.   
 
137 
HDAC6 knockout alleviates pristane-induced lupus 
Xu, Dao (Virginia Polytechnic Institute and State University); Reilly, Christopher 
comxudao@gmail.com 
  
Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by 
excessive inflammation and production of pathogenic antibodies. Histone deacetylase 6 
(HDAC6) is a class IIb histone deacetylase. It has been reported that selective HDAC6 
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inhibition decreases inflammation in lupus mice models. C57BL/6 mice develop SLE-like 
symptoms following pristane injection. In this study, sex and age-matched wild type and 
HDAC6-/- mice on the C57BL/6 background were administered 0.5 ml pristane or PBS 
intraperitoneally (i.p.) at 8-12 weeks-of-age and were euthanized 10 days later. At 
sacrifice, body weight and spleen weight were measured, sera were collected, 
splenocytes and peritoneal cells were harvested for flow cytometry. We found pristane 
administration increased the spleen weight with no difference between WT mice and 
HDAC6-/- mice. Flow cytometry results showed that there was no difference in T cell or 
B cell populations in the spleen. Pristane administration promoted the population of 
CD11b+Ly6Chigh inflammatory monocytes and CD11b+Ly6G+ neutrophils. Peritoneal 
recruitment of these inflammatory monocytes and neutrophils in HDAC6-/- mice was 
significantly decreased compared to the WT mice. Pristane administration also induced 
the interferon (IFN) signature genes, like Mx1, Oas1a, Irf7, Irf9, Cxcl10, Isg15. qRT-PCR 
revealed that these IFN signature genes were decreased in HDAC6-/- mice compared to 
the WT mice. In summary, our results show that HDAC6 knockout inhibits the 
recruitment of inflammatory monocytes and neutrophils in the peritoneum in early 
inflammation response to pristane. HDAC6 deletion also inhibited the expression of IFN 
signature genes with pristine stimulation. 
 
138 
SuPERR-seq: a novel approach to integrate and analyze multi-omics single-cell 
data 
Yang, Junkai (Emory University School of Medicine); Xu, Congmin; Kosters, Astrid; 
Babcock, Benjamin R.; Qiu, Peng; Ghosn, Eliver  
jyan399@emory.edu 
  
Single-cell transcriptomics facilitates the characterization of diverse immune cell types 
across multiple tissues and disease contexts. Still, deeper biological understanding 
requires comprehensive integration of multiple single-cell omics, including transcriptomic, 
proteomic, and cell-receptor repertoire. Current methods to analyze multi-omics data 
usually rely on an integrated matrix linking each -omic in high-dimensional space, 
suffering from the curse of dimensionality and potential cell-type misclassifications. To 
improve the identification of diverse cell types and the accuracy of cell-type classification 
in multi-omics single-cell datasets, we developed SuPERR-seq, a novel analysis 
workflow to increase the resolution and accuracy of clustering and allow for the discovery 
of previously hidden cell subsets. SuPERR-seq first defines major cell lineages on two-
dimensional space with information from cell-surface proteins and immunoglobulin 
transcript counts. Each major cell lineage undergoes further data pruning, followed by 
optimized feature selection, dimensionality reduction, and clustering using the 
transcriptomic data. Using this approach, the variance within a cell lineage dominates the 
total variance so that greater heterogeneity can be revealed. Importantly, SuPERR-seq 
outperforms current methods with regard to removing cell doublets and preventing 
widespread cell-type misclassification, leading to more accurate biological 
interpretations. 
 
139 
Targeting NGF signaling to sensitize immunotherapy against melanoma 
Yin, Tao (Duke University); Li, Qi-Jing; Wang, Xiao-Fan 
tao.yin@duke.edu 
  
Immunotherapies have demonstrated remarkable success on some melanoma patients, 
but, for most patients, the efficacy is mild and temporary due to primary and acquired 
resistance. Overcoming the immune resistance is an unmet clinical needs for melanoma 
therapies. Melanoma are derived from melanocytes, which develop from neural crest 
and share a neuroectodermal origin with the nervous system. We investigated whether 
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immune-privilege of nervous system is exploited by melanoma, and identified that both 
melanoma cell-intrinsic and -extrinsic immunosuppression are carried out by nerve 
growth factor (NGF). To melanoma cells, through an autocrine loop, NGF signals 
through its TrkA receptor to desensitize IFN-g response and excludes T and NK cells out 
of tumor cell vicinity. To effector T cells, which upregulates surface TrkA expression 
upon TCR activation, the paracrine NGF signaling recruits SHP-1 to TCR complex and 
directly dampens TCR signaling and effector function, especially for those TCRs with 
moderate affinity against antigen. Targeting NGF genetically or pharmacologically with 
Larotrectinib reshapes the melanoma microenvironment and sensitized immunotherapy 
for tumor eradication. This superior efficacy is associated with protective memory carried 
by T cells with moderate affinity TCRs. Our finding reveals a comprehensive mechanism 
through which the NGF-TrkA axis suppresses CD8+ T cell infiltration and function. Due 
to the prevalent expression of NGF and TrkA in melanoma patient samples, this also 
provides a novel mode of action for Larotrectinib to be repurposed as an immune 
sensitization reagent.  
 
140 
Microglia Restrict Retinal Degeneration and Preserve Vision via Galectin3-Trem2 
Interactions 
Yu, Chen (Duke University); Lad, Eleonora; Mathew, Rose; Littleton, Sejiro; Chen, Yun; 
Schlepckow, Kai; Bowes Rickman, Catherine; Proia, Alan; Colonna, Marco; Haass, 
Christian; Saban, Daniel; 0 
chen.yu606@duke.edu 
  
Vision loss is a hallmark of outer retinal degenerative diseases such as retinitis 
pigmentosa and age-related macular degeneration (AMD). Microglia, the resident 
macrophages of the central nervous system (CNS), migrate to the atrophic area in these 
diseases, but their roles in the pathobiology of retinal degeneration remain unclear. Here, 
we showed in mice and humans the existence of a general microglial signature marked 
by the enrichment of galectin-3 (Gal3) localized to the subretinal space, the area of 
pathology between photoreceptors and retinal pigment epithelium (RPE). This pattern 
was consistent in four mouse models of retinal degeneration as well as human 
postmortem AMD retinas. Deletion of Gal3 amplified photoreceptor death, RPE damage 
and vision loss in multiple mouse models, suggesting Gal3-dependent protection by 
subretinal microglia. Immunolabeling revealed that Gal3 colocalized with triggering 
receptor expressed by myeloid cell 2 (Trem2) in subretinal microglia. Targeting Trem2 
via an antagonistic antibody, or conditional genetic deletion in microglia, led to 
accelerated disease progression and was associated with reduced number of Gal3-
expressing subretinal microglia. Conversely, stimulation of Trem2 function via an 
agonistic anti-Trem2 antibody led to an additive protection of the retina and vision 
preservation. This protection was lost in the absence of microglia-specific Gal3, providing 
evidence of Gal3-Trem2 functional interdependence in subretinal microglia. In summary, 
we identified a location-specific protective subtype of microglia that restricts disease 
progression and thereby provide a focal target for potential therapeutic preservation of 
vision in retinal degenerative diseases. 
 
141 
Understanding vacuole-autonomous immune clearance of Toxoplasma gondii 
using Automated Spatially Targeted Optical Micro Proteomics 
Lempke, Samantha (University of Virginia, Carter Immunology Center); Zhao, Xiaoyu; 
Carlos Urbán, Jan; Yin, Bocheng; Holness, Nadia; Ewald, Sarah 
sll9hw@virginia.edu 
  
Toxoplasma gondii's remarkable ability to infect and persist within a wide range of host 
cells is linked to the formation of the parasitophorous vacuole. This dynamic organelle is 
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formed from the host plasma membrane and is constantly remodeled by secreted 
parasite effectors. Interferon-inducible GTPases (IIGs) are cell-autonomous immune 
mediators of parasite clearance. However, the precise mechanisms by which IIGs are 
recruited to the vacuole, disrupt vacuole integrity, and trigger Toxoplasma destruction 
are unclear. These holes in our understanding are linked to limited tools to purify the 
vacuole for biochemical analysis and heterogeneity in IIG targeting to vacuoles. 
Specifically, there are multiple pools of IIG in the cell, and our lab and others have shown 
that within a population of infected macrophage or dendritic cells, no more than 60% of 
vacuoles are targeted by IIGs at any given time. To understand the mechanism of 
Toxoplasma clearance by IIGs, our lab developed a protein discovery technique called 
Automated Spatially Targeted Optical Micro Proteomics (AutoSTOMP). AutoSTOMP 
uses confocal microscopy to visualize the vacuole and selectively, photochemically 
biotinylate proteins localized to the vacuole membrane for purification and identification 
by mass spectrometry. Using AutoSTOMP we have identified 2,398 host and 79 
Toxoplasma proteins that are differentially enriched at IIG-positive vacuoles or IIG-
negative vacuoles relative to nearby regions of infected dendritic cells or the total 
proteome. Using a combination of host and parasite genetic tools, immunofluorescence 
imaging, and biochemical techniques, we are identifying novel regulators of parasite 
survival in IIG-mediated clearance. 
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TCF4/beta-catenin axis in the regulation of Alveolar macrophage development and 
function 
Arish, Mohammad (University of Virginia); Zhu, Bibo ; Yue ,  Wu; Jie , Sun 
kgm7mz@virginia.edu 
  
Alveolar macrophages (AMs) are the major sentinels of the lungs and are involved in 
engulfing inhaled particles and allergens, and aid in tissue repair, which is critical for 
maintaining lung homeostasis. Upon lung injury, however, AM population can also adopt 
tissue destructive properties. The molecular mechanisms that balance the tissue 
destructive versus lung reparative function of AMs are poorly understood currently. We 
recently have shown that beta-catenin binds to Hif1a upon Wnt activation in AMs, 
leading to AM inflammatory and tissue destructive responses during respiratory viral 
infection. Here we have investigated the function of beta-catenin conventional binding 
partner, TCF4, in regulating AM homeostasis and function. We found that TCF4 is 
prominently expressed in AM, and its expression in AMs is potently modulated by Poly 
I:C or Wnt stimulation.  Strikingly, TCF4 deficiency in lung antigen-presenting cells 
(APCs) resulted in drastic impaired AM development. Furthermore, TCF4-deficient AMs 
failed to proliferate and self-renew. As such, TCF4 deficiency in APCs caused enhanced 
host susceptibility to influenza virus infection. Altogether, we have proposed a model 
here that the balance of beta-catenin and TCF4 activities controls AM development, 
homeostasis, and function against respiratory viral infection.  
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Investigating the Contribution of Mucosal Barrier Composition to Altered T Cell 
Homeostasis in B10.A Mice 
Krabak, Cathleen (Davidson College); Sarafova, Sophia 
cakrabak@davidson.edu  
  
T-cells play a crucial role in adaptive immune response. CD4+ and CD8+ T-cells, two 
subtypes with distinct functions, are kept in a ratio greater than 1. This ratio is reduced 
and often inverted in B10.A mice when housed at a conventional mouse facility, such as 
Davidson College, but not when housed at a specific pathogen free (SPF) facility. 
Closely related C57Bl/10 mice (B10) do not develop an inverted CD4/CD8 ratio in a 
conventional facility. Because commensal bacteria in the gut is a major difference 
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between conventional and SPF facilities and can influence the homeostasis of peripheral 
immune cell homeostasis, we wanted to investigate the interaction between the 
microbiome and the gut associated lymphoid tissue (GALT) in the B10 vs B10.A genetic 
backgrounds. Sequencing of the B10.A genome revealed several insertions in exons of 
the mucin 3 (muc3) and mucin 4 (muc4) genes, which prompted us to investigate the 
expression of mucins in the colon by qPCR and quantify mucin protein production 
through histological analysis. Because cytokines such as IL-10 impact mucin expression, 
we also compared the cytokine profiles of each mouse strain. Though mucin levels did 
not differ,  B10.A mice produced significant amounts of IL-10, indicating a possible 
chronic inflammation issue or skewing towards Th2 responses. In contrast, B10 mice 
produced high levels of CXCL10, indicating a possible skewing to Th1 responses. 
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EGCG Treatment as a Microbiome-Focused Intervention for Inverted CD4/CD8 
Ratio in Male B10.A Mice 
Troutman, Emily (Davidson College); Greeson, Mia; Bennett, Lauren; St. Gelais, Renee; 
Echebiri, Geo; Sarafova, Sophia 
emtroutman@davidson.edu 
  
Homeostatic regulation of immune cell quantities is critical to organismal health, and 
dysregulation in metrics of homeostasis such as CD4/CD8 ratio can be indicative of 
immune dysfunction. B10.A mice, a congenic strain with the background of C57BL/10 
mice and the donated MHC locus of A mice, exhibit an inverted T cell ratio in 
conventional facilities. Due to the genetic similarity between the mice and the 
environmental influence on the inverted ratio, we suspect microbiome involvement. We 
explored the impacts of (-)-epigallocatechin-3-gallate (EGCG) in a three-week drinking 
water treatment, a compound thought to support microbiome health. We analyzed 
treatment outcomes in male B10 and B10.A mice by looking at percent IgA-associated 
bacteria and quantified important immune cell populations in the peripheral blood and 
mesenteric lymph nodes. EGCG treatment did not resolve the inverted CD4/CD8 ratio in 
B10.A mice nor did it prevent age-related CD4/CD8 ratio decrease, but it decreased the 
percentage of IgA-coated bacteria in both strains and marginally improved B cell 
frequency in B10.A mice.  
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