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A-1
Development of an in vitro cell culture model to investigate HCMV priming of CD8+ T cells
Maria Abad, Erik Lenarcic, Yinyan Xu, Jason Wong, Genevieve Clutton, Joanna Warren, Barbara Savoldo, Nathaniel
Moorman, Nilu Goonetilleke
University of North Carolina, Chapel Hill
Human cytomegalovirus (HCMV)-specific CD8+ T cells are characterized by a unique effector memory phenotype that
is maintained over life without evidence of functional exhaustion. How HCMV induces this phenotype is poorly
characterized. We hypothesized that HCMV may skew T cell priming producing functionally distinct CD8+ T cells. To
evaluate whether HCMV effects CD8+ T cell priming we have established an autologous 3-cell culture system using
umbilical tissue in which naïve CD8+ T cells are isolated from cord blood, myeloid DCs (mDCs) are generated from
cord blood CD14+ cells and fibroblasts generated from matching umbilical cord (UC-fibroblasts). With this 3-cell culture
system, we aim to examine both direct T cell priming and cross-presentation by HCMV-infected fibroblasts. Our first
question was to examine whether fibroblasts can mediate antigen-presenting capacity (APC). As described in previous
studies, we confirmed that IFNγ increased HLA-DR expression in fibroblasts. UC-fibroblasts were infected with TB40\E
and the laboratory HCMV strain AD169. Following HCMV infection (m.o.i. = 3), fibroblasts showed decreased
levels of HLA-I over time and no evidence of HLA-DR expression. HCMV infection +/- IFNγ failed to induce expression
of the costimulatory molecules CD40, CD80 and CD86; suggesting these cells do not acquire APC-like phenotype,
even under inflammatory conditions. In parallel studies of HCMV infected primary fibroblasts (MRC-5) we observed
release of extracellular vesicles (EVs) ranging from ~100nm to 900nm by electron microscopy. Between 5.5 to 8% of
all EV collected (4 independent experiments) from HCMV AD169-GFP infected fibroblasts were GFP-positive and Class
I HLA was consistently detected by imaging flow cytometry. Given increasing evidence that EVs are important mediators
of cell signaling, including antigen cross-presentation and immune regulation, future studies will investigate whether EVs
released by UC-derived fibroblasts modulate CD8 T cell priming through mDCs.
UNC Lineberger Comprehensive Cancer Center

A-2
Caspase-3 on patient antigen-specific CD4+ T cells diagnose active tuberculosis and monitor treatment
response
Toidi Adekambi, Chris C. Ibegbu, Stephanie Cagle, Susan M. Ray, and Jyothi Rengarajan
Emory University, Atlanta, GA, U.S.A.
Background. The identification and treatment of individuals with tuberculosis (TB) is a global public health priority.
Accurate diagnosis of pulmonary active TB (ATB) disease remains challenging and relies on extensive medical
evaluations and detection of Mycobacterium tuberculosis (Mtb) in the patients’ sputum. Further, the response to
treatment is monitored by sputum culture conversion, which takes several weeks for results. Here, we sought to
identify blood-based host biomarkers associated with ATB and hypothesized that frequencies of Mtb-specific
CD4+IFN T cells expressing caspase-3 would decrease following anti-TB treatment. Caspase-3, a member of
cysteine proteases family is highly expressed in CD4 effector T cells and has been shown to regulate T cell
activation, cell cycle entry, proliferation and apoptosis.
Methods. Using flow cytometry, we evaluated the expression of the active form of caspase-3 on Mtb-specific CD4+ T
cells from individuals with asymptomatic latent Mtb infection (LTBI) (n=22), ATB (n=18), and from ATB patients
undergoing anti-TB treatment (n=7).
Results. Frequencies of Mtb-specific IFNCD4+ T cells that expressed active caspase-3 were substantially higher in
subjects with ATB compared to those with LTBI suggesting that apoptotic pathways are operant during pulmonary
ATB. This marker also distinguished individuals with untreated ATB from those who had successfully completed antiTB treatment and correlated with decreasing mycobacterial loads during treatment.
Conclusion. We have identified caspase-3 on Mtb-specific CD4+ T cells as a marker that that distinguishes ATB and
LTBI and may provide a tool for monitoring treatment response and cure.

A-3
H. pylori Induces Epithelial Cell Expression of Glycosyltransferase ST6Gal-1, a Novel Marker of Gastric
Adenocarcinoma
Katie L. Alexander, Asmi Chakraborty, Ping Zheng, Leona Council, Arnoldo Riquelme, Phillip D. Smith, Lesley E.
Smythies
University of Alabama at Birmingham
Gastric cancer, for which Helicobacter pylori is the primary risk factor, is the second leading cause of cancer-related
mortality worldwide. ST6Gal-I, a glycosyltransferase associated with several epithelioid cancers, functions by
delivering 2,6-linked sialic acids to N-glycans on the death receptors TNFR1 and Fas, thereby blocking homeostatic
apoptosis and promoting epithelial cell longevity in the progression of tumorigenesis. We report that ST6Gal-I is highly
expressed in human gastric epithelial stem cell organoids derived from fresh gastric biopsies and that ST6Gal-I mRNA
expression decreases (p=0.004) in the presence of diminishing concentrations of Wnt-conditioned media, along with
decreases in canonical Wnt target genes Lgr5 (p=0.0001) and Axin2 (p=0.1), suggesting ST6Gal-I is a marker of
epithelial cell stemness. Moreover, forced overexpression of ST6Gal-I drove increased stem cell numbers in vitro.
Importantly, the differentiation of gastric epithelial stem cells into mature epithelial cell monolayers caused sharp
decreases in ST6Gal-I protein and mRNA expression (p=0.0008), consistent with downregulated ST6Gal-I expression
in normal epithelial cells in vivo; however, exposure to H. pylori reversed this downregulation (p=0.002). Further,
ST6Gal-1+ epithelial cell expression increased significantly (p=0.01) with advancing pre-malignant stages in the Correa
histologic cascade to adenocarcinoma, implicating ST6Gal-1 as a biomarker for irreversible tumorigenesis in gastric
cancer. In summary, we identify ST6Gal-I as a novel marker of gastric epithelial stem cells and show that H.
pylori enhances its expression in gastric epithelial stem cells, potentially dysregulating apoptosis in gastric epithelial
cells and contributing to the pathogenesis of H. pylori-associated gastric adenocarcinoma.
This work was supported by Grants HD088954, AI126850, the Broad Medical Foundation, and the UAB Organogenesis
Unit.

A-4
IL-21 modulates dendritic cell function in response to Helicobacter pylori
Sharia Yasmin, Beverly R.E.A. Dixon, and Holly M. Scott Algood
Helicobacter pylori is a dominant member of the gastric microbiota in a majority of the world’s population. H. pylori
colonization can lead to gastritis, peptic ulcers and gastric cancer. We identified interleukin-21 (IL-21), a cytokine
produced by many subsets of activated CD4+ T cells and NK cells, as a critical driver of gastritis during H. pylori
infection. IL-21 is a pleiotropic cytokine and its receptor is present on a number of cell types including lymphocytes,
dendritic cells (DCs) and epithelial cells. Our published data indicate that concomitant with protection from chronic
inflammation, H. pylori-infected IL-21-/- mice exhibited limited Th1 and Th17 responses in their gastric mucosa. It was
reported previously that IL-21 can inhibit impact dendritic cell function, but much of the data was based on dendritic cell
differentiation assays. The major goal of this study is to investigate whether IL-21 modulates DC responses during H.
pylori infection. We tested the hypothesis that IL-21 regulates DC function through controlling cytokine production and
altering DC-mediated antigen specific T cell responses. IL-21 did reduce the ability of dendritic cells to produce proinflammatory cytokines in response to H. pylori, but did not impact unstimulated DC cytokine production. H. pylori
increased expression of B7.1, B7.2, CD40 and MHC Class II on DCs, but IL-21 did not impact the expression of these
markers in the presence of H. pylori. Furthermore, ex vivo H. pylori specific Th17 recall responses were intact when
using DCs as antigen presenting cells in the presence of IL-21. Finally, IL-21 did not significantly impact the ability of
ova-pulsed DCs to induce proliferation of CD4+ T cells. These data suggest that IL-21, while pro-inflammatory in most
settings, may downregulate the inflammatory phenotype of dendritic cells in the presence of H. pylori, primarily through
changing the cytokine microenvironment.
This research was funded by the Department of Veteran’s Affairs, HMSA VA Merit.

A-5
The impact of the TRPM2 ion channel on host inflammation and macrophage metabolism in gastrointestinal
models
Beverly R.E.A. Dixon, Sharia Yasmin, M. Kay Washington, Yasmin Saba, Frank Mason, Dina Polosukhina, Danyvid
Olivares-Villagómez, C. Henrique Serezani, Santiago Partida-Sanchez, Lori A. Coburn and Holly M. Scott Algood
Macrophages play a vital role in regulating pro-inflammatory pathways that drive chronic inflammation and impact
carcinogenesis. Thus, imperative for combatting these detrimental pathways is an understanding of how macrophage
function is regulated. One mechanism in macrophages is the regulation of intracellular Ca2+ through the transient
receptor potential melastatin 2 (TRPM2) channel. This project was designed to examine how TRPM2 regulates
oxidative stress and metabolism and how its activation impacts the development of inflammation. Three different in vivo
mouse models of inflammation have been used to investigate the role of TRPM2: the Helicobacter pylori (Hp) infection
model, the dextran sulfate sodium (DSS) colitis model, and the azoxymethane (AOM)/DSS colitis-associated cancer
(CAC) model. During Hp infection, TRPM2 deficient mice (TRPM2-/-) developed more acute inflammation resulting from
a hyper pro-inflammatory macrophage phenotype and exacerbated ROS production. Moreover, TRPM2-/- mice were
not protected against DSS-induced colitis as previously reported. And finally, using the AOM/DSS CAC model, we
found that TRPM2-/- mice develop more tumors, but their tumors had more cellular infiltrate and were smaller; therefore,
the overall tumor burden was reduced in the TRPM2-/-, but this was further associated with decreased histologic injury
in the TRPM2-/- mice. The impact of the TRPM2 channel on macrophage metabolism was assessed using bone marrow
derived macrophages in Seahorse Extracellular Flux Assays, gene expression analysis, and mitotracker assays. The
data demonstrated an unfavorable shift in mitochondrial content in TRPM2-/- macrophages after co-culture with Hp.
Consistent with altered metabolism, the oxygen consumption rate was reduced in TRPM2-/- macrophages, and the
extracellular acidification rate at baseline and glycolytic reserve were higher in TRPM2-/- macrophages following Hp
exposure. These data indicate that TRPM2 may impact metabolic function and control of pro-inflammatory gene
expression in macrophages through the regulation of ROS.
This research was funded by NIH (R01 Santiago Partida-Sanchez) and Vanderbilt University Medical Center APS funds
(Algood).

A-6
Novel NOD-like receptor family members regulate neuroinflammation and maintain immune system
homeostasis following traumatic brain injury
Michelle Theus *,¶, ǁ, Thomas Brickler*,§, Armand Meza*,†,§, Sheryl Coutermarsh-Ott*,§, Amanda Hazy*, Denis Gris‡,
and Irving Allen *,¶,ǁ
*The Department of Biomedical Sciences and Pathobiology, Virginia Maryland College of Veterinary Medicine,
Blacksburg, Virginia, 24061, USA
†The Department of Neuroscience, Virginia Tech, Blacksburg, Virginia, 24061, USA
‡ FMSS Universite de Sherbrooke, Program of Immunologie, Sherbrooke, (Quebec) J1H 5N4, Canada
§ Authors Contributed Equally
ǁ Co-Corresponding Authors
Traumatic brain injury (TBI) results from severe disruptions in the cellular microenvironment leading to massive
loss of neuronal populations and increased neuroinflammation. Recent work by our group and others revealed that
members of the nucleotide-binding domain and leucine-rich repeat containing proteins (“NOD-like receptor”; NLR)
family of pattern recognition receptors are activated following TBI and contribute to injury progression through
mechanisms that are currently unclear. There are at least 22 distinct NLR family members in humans that are
conceptually organized into functional sub-groups, including the relatively understudied regulatory NLRs. Members of
this subgroup function through either positive or negative regulation of signaling pathways induced by other pattern
recognition receptors. NLRX1 is a member of this unique group and is a potent negative regulator of several pathways
associated with TBI progression. Thus, we hypothesized that NLRX1 limits immune system signaling in the brain
following trauma. To evaluate this hypothesis, we utilized Nlrx1-/- mice in a controlled cortical impact (CCI) injury murine
model of traumatic brain injury (TBI). Here, we show that the Nlrx1-/- mice exhibited significantly larger brain lesions
and increased motor deficits following CCI injury. Mechanistically, our data indicate that the NF-κB signaling cascade
is significantly up-regulated in the Nlrx1-/- animals. This up-regulation is associated with increased microglia and
macrophage populations in the cortical lesion. Utilizing a mouse neuroblastoma cell line (N2A), we also found that
NLRX1 significantly reduced apoptosis under hypoxic conditions. In human patients, we identify 15 NLRs that are
significantly dysregulated, including significant downregulation of NLRX1 in brain injury. We further demonstrate a
concurrent increase in NF-κB signaling that is correlated with injury severity in these human subjects. Together, our
data extend the function of NLRX1 beyond its currently characterized role in host-pathogen defense and identify this
highly novel NLR as a significant modulator of brain injury progression.
NIH-NS096281; NIH-NS081623; NIH-OD010430

A-7
Understanding the role of STAT4 in experimental autoimmune encephalomyelitis
Ashlyn E. Anderson, Boyoung Shin, Ian L. McWilliams, & Laurie E. Harrington
University of Alabama at Birmingham
Multiple Sclerosis (MS) is an autoimmune disease that affects over two million people worldwide. MS is characterized
by the demyelination of axons in the central nervous system (CNS), leading to vision problems, muscle weakness and
poor coordination. Among the various immune cells that contribute to the disease, a subset of CD4 T cells, Th17 cells
has been associated with MS pathogenesis. Importantly, IL-23 signaling in Th17 cells is essential for the pathogenicity
of these cells. A transcription factor downstream of IL-23 signaling, STAT4, is dispensable for in vivo and in vitro Th17
development, however STAT4 is crucial for the development of CNS inflammation and polymorphisms in STAT4 are
linked to MS susceptibility. As STAT4 deficiency does not prevent Th17 differentiation, but still limits inflammation, we
hypothesize that STAT4 is necessary for the pathogenic properties of Th17 cells in MS. Using the adoptive transfer
model of experimental autoimmune encephalomyelitis (EAE), we find that STAT4 expression by Th17 cells is necessary
to induce CNS inflammation. Furthermore, global gene expression analysis indicates that STAT4 regulates the recently
described pathogenic and nonpathogenic Th17 gene signatures. In the absence of STAT4, the levels of pathogenic
Th17 genes including Tbx21, Il22 and Cxcl3 are significantly reduced, while the expression of nonpathogenic genes
including Il10 and Ahr is increased. Interestingly, we find that STAT4 influences Th17 gene expression regardless of
the differentiation conditions. Together, these data reveal a novel role of STAT4 in controlling Th17 pathogenicity, which
may provide a promising therapeutic target for MS patients.
Work supported by NIH R01 AI113007

A-8
Host-Assisted Antimicrobial Therapies: Targeting Microbial Pathogens by Modulating Innate Immunity
Rachel M. Andrews, Whitney Narmore, Frank Wolschendorf
University of Alabama at Birmingham
Nutritional immunity is a burgeoning new field of discovery focusing on the localization of transition metals by the innate
immune system relative to pathogens. Innate phagocytic cells, like macrophages, are able to sequester required
nutrients, such as iron and manganese, away from pathogens by exporting them from the phagolysosome. In
combination, macrophages also overload the phagolysosome with antimicrobial copper ions to kill ingested pathogens,
a process called the copper burst. This phenomenon may be amenable to therapeutic interventions based on a novel
antimicrobial concept: copper-dependent inhibitors (CDIs). CDIs are compounds with antimicrobial activity in the
presence of copper. This selective feature of CDIs poses specific advantages, namely sparing commensal microbes
and limiting toxicity to host cells. While a promising concept, few CDIs have been identified currently. Here we described
a cluster of structurally similar CDIs, the benzimidazoles (BZIs), in the context of copper-dependency. We confirmed
several of these compounds have copper-dependent antibacterial activity against S. aureus, the organism against
which these compounds were discovered. We also demonstrated the BZIs were generally non-toxic in macrophagelike THP-1 cells. Resistance mutants of S. aureus were generated against one of the more active BZIs, with the mutants
gaining resistance to other structural analogs as well. Ultimately, this study could lead to a novel group of therapeutics
that take advantage of the innate immune system for their action.
Funding was provided by the NIH/NIAID R01 AI121364 and the University of Alabama at Birmingham School of
Medicine AMC21 Scholarship.

A-9
Potential role of microRNA-22 in the pathogenesis of systemic lupus erythematosus
Brenna D. Appleton, Ashley W. Faust, Danielle L. Michell, Michelle J. Ormseth, Kasey C. Vickers & Amy S. Major
Systemic lupus erythematosus (SLE) is a devastating autoimmune disease affecting over 1.5 million Americans and at
least 5 million individuals worldwide. Although autoantibody producing B cells and dysfunctional CD4+ T cells contribute
to SLE pathology, a lack of understanding surrounding underlying mechanisms of disease pathogenesis have
prevented therapeutic advancement. Studies indicate one mechanism for dysregulated immune homeostasis in
autoimmunity is through intra- and intercellular communication via microRNAs (miRNAs) carried by extracellular
vesicles or lipoproteins such as high-density lipoprotein (HDL). MiRNAs are small (~22 nucleotides), endogenous
regulators of gene expression which act by degradation or translational repression of target mRNAs. Studies from our
group show that microRNA-22 (miR-22) is enriched on HDL from SLE patients compared to healthy controls. These
findings were validated by qPCR of miR-22 from total plasma RNA isolated from a separate cohort of SLE patients and
controls. MiR-22 is highly conserved in vertebrates and has been studied in cancer, emphysema, and cardiovascular
disease. Several lines of evidence suggest miR-22 may also play a role in autoimmune disease. We show that treatment
of lupus-prone B6.SLE.1.2.3 mice with a specific miR-22 inhibitor, LNA-22, decreased early anti-dsDNA antibody titers,
CD4+ T cell activation, and frequency of IFNγ+CD4+ T cells. These blunted autoimmune responses in LNA-22 treated
B6.SLE1.2.3 mice ultimately led to a decrease in antibody deposition in kidney glomeruli and significant reductions in
kidney pathology. Additionally, when naïve CD4+ T cells from B6 mice were skewed in vitro to a Th1 or induced
regulatory T (iTreg) phenotype, miR-22 levels increased in Th1 and decreased in iTreg cells, compared to non-skewed
controls. However, inhibition of miR-22 is not sufficient to prevent polarization to either phenotype. We conclude that,
miR-22 is not necessary for polarization of Th1 or iTreg responses, but may influence immune homeostasis promoting
inflammation and autoimmunity.
Funding Sources:
Lupus Research Novel Award (to ASM and KCV)
R21 AI142314 (to ASM and KCV)
Interdisciplinary Training in Rheumatic Diseases T32 (to BDA)
VA Merit I01BX002968 (to ASM)

A-10
CD4+ T cells are more sensitive to inhibition of TCR signaling under Th17 polarizing conditions
Wendy Zinzow-Kramer and Byron Au-Yeung
Lowance Center for Human Immunology, Department of Medicine, Emory University
The most critically important signal transduction pathways downstream of the T cell antigen receptor (TCR) require the
activity of tyrosine kinases Lck and ZAP-70. Previously, we generated a novel experimental system in which we are
able to control the intensity of ZAP-70 kinase activity with a pharmacologic inhibitor. Using this model system, we aimed
to determine whether modulation of ZAP-70 activity could influence how well naïve CD4+ cells differentiate into effector
cells. To test this possibility, we titrated the concentration of a model ZAP-70 inhibitor in cultures of naïve CD4+ cells
stimulated under Th1, Th2, or Th17 polarizing conditions. Surprisingly, we found that the generation of IL-17 producing
Th17 cells was more sensitive than the generation of either IFNγ producing Th1 cells or IL-4 producing Th2 cells. The
shift in ZAP-70 inhibitor dose response suggests that cells undergoing Th17 differentiation experience weaker TCR
signals. To test this possibility, we analyzed whether downstream effectors of TCR signaling were differentially
expressed under Th1 or Th17 polarizing conditions. A reporter of TCR signaling, Nur77-GFP, was more robustly
expressed under Th1 and Th2 conditions as compared to Th17 conditions. These results suggest that factors in Th17
cultures suppress TCR signal strength, rendering cells stimulated under Th17 conditions to experience weaker TCR
signals and become more sensitive to further inhibition of TCR signal signaling.

A-11
Regulation of CD4 Th1 and Th2 differentiation by dendritic cells following Leishmania infection
Natalia Ballesteros, Beatriz León and Frances Lund
University of Alabama at Birmingham
Leishmania major (Lm) is an intracellular parasite that induces a protective IFN-driven Th1 response in C57BL/6J (B6)
mice and non-curing leishmaniasis in BALB/c mice, which make an IL-4 dominated Th2 response. In this project, we
used Lm to assess how dendritic cells (DCs) regulate Th1 and Th2 development. We previously identified a population
of CXCR5+CCR7lo DCs that co-localize with B and T cells in the lymph node (LN) perifollicular region following infection
with the Th2-inducing nematode H. polygyrus (Hp). We showed that these CXCR5-expressing DCs initiate Th2 immune
responses and demonstrated that altering the placement of these DCs in the LN by blocking the CXCR5 ligand,
CXCL13, was sufficient to prevent Hp-induced Th2 immunity. Interestingly, following Lm infection, we observed that
migratory DCs from BALB/c mice, but not B6 mice, upregulated CXCR5 and primed Th2 responses. These data
suggested that genetic differences between BALB/c and B6 mice control the capacity of DCs to upregulate CXCR5
and initiate Th2 or Th1 development. Here, we show that CXCR5 upregulation by the migratory DCs following Lm
infection is not dependent on the genotype of the DC as DCs from the genetically susceptible BALB/c strain do not
upregulate CXCR5 and prime Th1 responses when activated in the resistant B6 background. Similarly, B6 DCs
upregulate CXCR5 and prime a Th2 response when activated in BALB/c mice. Although we have not yet identified
which cell type programs DCs to initiate resistant or non-protective responses to Lm, our data show that the early
programming cell(s) is bone marrow derived. We are now testing whether innate lymphoid cells (ILCs) regulate the
expression of CXCR5 by DCs and subsequent Th2 development. Together, these results contribute to defining how
the earliest innate signals regulate the programming of the migratory antigen-presenting DCs and allow the DCs to
initiate Th2 immunity.
Funding: R01 AI104725

A-12
Integrating an optical trap, robotic micropipette and image processing to measure and recover T Cells with high
specificities to foreign peptide-major histocompatibility complexes
L.L. Sharon Onga, Debasis Banika, Hai Zhua, Zhenping Guana, Yinnian Fengb, Ellis L. Reinherzc,d, H. Harry Asadaa,e
and Matthew J. Langa,b,f
aSingapore-MIT Alliance for Research and Technology, Singapore
bDepartment of Chemical and Biomolecular Engineering, Vanderbilt University
cDepartment of Medical Oncology, Laboratory of Immunobiology, Dana-Farber Cancer Institute
dDepartment of Medicine, Harvard Medical School
eDepartment of Mechanical Engineering, MIT
fDepartment of Molecular Physiology and Biophysics, Vanderbilt University School of Medicine
The ability to measure affinity and manipulate individual T Cells facilitates the study of repertoire heterogeneity in T
Cells, such as T Cell activation, one of the key mechanisms to generate adaptive immunity. T Cells are activated
when their surface αβ T Cell receptors (TCRs) recognize and interact with specific peptide ligands bound to MHC
molecules (pMHCs) on antigen presenting cells (APCs). Theses binding interactions are actively created with optical
traps to investigate the signaling machinery of the antigen receptor, which downstream cellular responses are probed
through both fluorescence imaging and physical measurements. There does not currently exist a system capable of
measuring individual T Cell affinity with force followed by recovery for further analysis while providing sufficient
throughput within biologically relevant timescales. To address this need, we develop an automated system integrating
imaging hardware, image analysis software, an optical trap to create interactions and microcapillaries to aspirate
desired cells. In our system, optically trapped beads coated with pMHC are actively presented to T Cells which
are loaded with labeled calcium indicators and immobilized on glass surfaces. A binding interaction permits force
transmission exerted by the trap into a biochemical signal which in turn, leads to a transient rise of calcium and
other biochemical events resulting in transcriptional activation. Our image analysis software automatically detects
cells and beads and quantifies this interaction via the fluorescence intensity of the triggered cells. To select T Cells
with desired binding interactions, our robotic system positions a microcapillary near a cell for aspiration with the aid
of visual feedback. Further analysis can then be performed on the recovered T Cell.
This work is supported by the National Research Foundation, Singapore through SMART Centre's BioSyM IRG
research programme and NIH/NIAID R56 AI138489
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Shielding Islets from Autoimmune Attack by Reducing Oxidative Stress
Jessie M. Barra1, Veronika Kozlovskaya2, Eugenia Kharlampieva2,3, Gregory S. Korbutt4, and Hubert M. Tse1
1Department of Microbiology, Comprehensive Diabetes Center, University of Alabama at Birmingham
2Department of Chemistry, University of Alabama at Birmingham
3Center of Nanoscale Materials and Biointegration, University of Alabama at Birmingham
4Department of Surgery, University of Alberta
Type 1 diabetes (T1D) is an autoimmune disease of pancreatic β-cell death caused by islet-infiltrating leukocytes. Islet
transplantation can restore β-cell function, however, limited islet availability, toxicity of immunosuppressants, and poor
graft survival are major hurdles for clinical application. Oxidative stress generated by the release of free radicals from
islet transplant-infiltrating immune cells can play a key role in both β-cell destruction as well as inflammatory immune
responses toward the islet graft. Therefore, we hypothesize that islet encapsulation with a nanothin multilayer coating
consisting of tannic acid (TA), an immunomodulatory antioxidant, and poly(N-vinylpyrrolidone) (PVPON), will provide
an immunoprotective barrier and maintain β-cell function after transplantation. We demonstrate that (PVPON/TA)encapsulated syngeneic NOD.Rag islets (n=13) significantly delayed graft rejection after transplantation under the
kidney capsule of streptozotocin-treated diabetic NOD mice by more than 30 days compared to non-encapsulated islets
(n= 13; p=0.0021). Encapsulated syngeneic islets also maintained glucose responsiveness by intraperitoneal glucose
tolerance test (IPGTT) better than non-encapsulated controls (n=9, p=0.0032). To mimic human islet transplantation,
we also performed MHC-mismatch experiments. Gene expression of allogeneic B6 islets at 5 days post-transplant
displayed an increase in Ins2 (6-fold), Gcg (6-fold), and Pdx1 (5-fold) mRNA accumulation in (PVPON/TA)encapsulated islet grafts, suggesting an increase in islet function in contrast to non-encapsulated islets. To address
limited islet availability, we also investigated the use of our encapsulation material for xenotransplantation of neonatal
porcine islets (NPIs). (PVPON/TA)-encapsulated and control differentiated NPIs were equally glucose responsive and
viable after 4 days in vitro. (PVPON/TA)-encapsulated differentiated NPIs restored euglycemia and maintained β-cell
function for more than 200 days after xenotransplantation into diabetic NOD.scid mice. Our results support the
hypothesis that islet encapsulation with (PVPON/TA) coatings maintain function and may elicit protection following islet
allo- and xenotransplantation. Future studies will determine the immunological mechanism of protection following
(PVPON/TA)-encapsulation of islets.
We gratefully acknowledge the ADA (Career Development Award #7-12-CD-11), the NIH/NIDDK (R01 DK099550),
the JDRF (#1-SRA-2015-42-A-N), the NSF-DMR (#1306110), and the UAB Translational & Molecular Sciences T32
Program (T32 GM109780).

A-14
The role of IL-1 in the response to chronic Toxoplasma gondii infection
Samantha Batista, Katherine Still, Carleigh O’Brien, Tajie Harris
Toxoplasma gondii is an intracellular parasite that causes chronic infections, in which the parasite forms cysts inside
neurons in the brain. Chronic infection is asymptomatic in healthy hosts, but immunocompromised individuals
experience severe, even fatal, disease in which replicating parasites destroy brain tissue. Constant immune pressure
is required to maintain control of the parasite throughout chronic infection, leading to the localized recruitment of
immune cells. Thus, T. gondii an excellent model to study neuroinflammation and immune cell recruitment into the
CNS. Our lab observes cell death in focal areas of inflammation in the brain, suggesting the possibility of inflammatory
molecule release from dying cells. The alarmin IL-1 is expressed in the brain, and is expressed predominantly by
brain-resident microglia and infiltrating macrophages, implicating these cell types as potential sources of this cytokine.
Mice lacking IL-1 or its receptor (IL-1R1), but not IL-1, have defects in monocyte/macrophage infiltration into the
brain during chronic infection, as well as increased parasite burden in the brain. This IL-1-dependent immune
response appears to be dependent on pyroptosis, as caspase-1/11-/- mice also display decreased recruitment of
myeloid cells into the brain and increased parasite burden. IL-1R1 is expressed largely on brain vasculature, and IL1R1-/- mice display decreased mRNA expression of the adhesion molecules ICAM-1 and VCAM-1 in the brain. Blockade
of the ICAM-1 ligand LFA-1 during chronic infection shows that macrophage recruitment into the brain is partly
dependent on this molecule. Together, these data suggest that during chronic T. gondii infection, IL-1 released from
a macrophage population in the brain through pyroptosis acts on the brain vasculature to modulate expression of
adhesion molecules, facilitating the infiltration of immune cells to sites of infection.
Funding: NIH - T32 AI007046; R01 NS091067

A-15
Identifying highly-colonizing E. coli strains associated with Crohn’s disease through molecular barcoding
Rachel Bleich, Sandra Zarmer, Janelle C. Arthur
Inflammatory bowel diseases (IBD) affect over one million people in the United States and cost billions of dollars in
medical expenses annually. This chronic inflammatory condition, which includes Crohn’s disease, currently has no cure.
Additionally, patients with IBD are at a greater risk of developing inflammation-associated colorectal cancer (I-CRC).
Microbes can thrive both in the lumen and the intestinal mucosa, but an increase of mucosally-adhered bacteria,
particularly adherent invasive Escherichia coli (AIEC), is associated with IBD. This proximity to the host promotes proinflammatory and pro-carcinogenic activities by the microbes that impacts host tumorigenesis in an inflamed
environment. The overall aim of the project is to assess how the host is colonized by both AIEC and non-AIEC
strains isolated from Crohn’s disease and healthy patients and determine the preference for colonization
in inflamed, tumor-containing, and non-inflamed mucosa. Our hypothesis is that inflamed and tumor-containing
mucosa will be preferentially colonized by AIEC over non-AIEC strains. To distinguish microbial strains in the host,
we developed a novel barcoding technology using a collection of clinical E. coli isolates from the intestinal mucosa
of IBD and healthy patients. The strains have been tagged with a unique DNA sequence, allowing us to quantify
genetically similar microbes in a complex community. We utilize an established IBD mouse model for non-inflamed,
inflamed, and tumor-associated mucosa using WT and interleukin-10 deficient germ-free mice to test colonization.
Once highly-colonizing strains are identified, we will determine genes and pathways that promote colonization and
inflammation using comparative genomics. This will highlight targets we can utilize in the diagnosis and treatment of
IBD and I-CRC.
Supported by NIDDK K01, NC Tracs, AGA Augustyn award, and UNC LCCC to JCA and the SPIRE IRACDA program.
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MDA5, a Janus-faced dsRNA sensor in Coxsackievirus-accelerated autoimmune diabetes
Samuel I. Blum1, Ashley R. Burg1, Yi-Guang Chen2 and Hubert M. Tse1
1Department of Microbiology, Comprehensive Diabetes Center, University of Alabama at Birmingham
2Department of Pediatrics, Medical College of Wisconsin
While microbial infections can trigger autoimmune diabetes, ultimately, innate immune activation and the synthesis of
free radicals, proinflammatory cytokines, and Type I interferons contribute to pancreatic β-cell destruction in Type 1
diabetes (T1D). We previously demonstrated that Coxsackievirus B3 (CB3) infection of Non-Obese Diabetic (NOD)
mice can accelerate T1D, partly due to the induction of oxidative stress and antiviral signaling pathways including
melanoma differentiation-associated protein 5 (MDA5). Single-nucleotide polymorphisms within Ifih1, the gene
encoding for MDA5, is associated with multiple autoimmune diseases including T1D, but the molecular mechanism
contributing to innate immune dysregulation is not known. Since T1D is a chronic proinflammatory autoimmune disease
involving MDA5, we hypothesized that aberrant MDA5 expression and signaling can contribute to diabetogenic viralaccelerated T1D. NOD mice mutated in Ifih1 that resulted in loss of MDA5 expression (NOD.Ifih1_m1) or an in-frame
truncation in the helicase domain of MDA5 (NOD.Ifih1_m4) exhibited a delay in spontaneous T1D. Interestingly, CB3infected NOD and NOD.Ifih1_m1 mice displayed accelerated virus-induced T1D, but NOD.Ifih1_m4 mice were
significantly (p < 0.001) delayed. CB3-infected NOD.Ifih1_m4 mice were efficient in pancreatic viral clearance and
exhibited decreases in circulating Type I interferons in contrast to NOD and NOD.Ifih1_m1 mice. The protective
Ifih1_m4 mutation may establish an acute level of Type I interferons sufficient to inhibit CB3 replication without
mediating bystander activation of autoreactive T cell progression in autoimmune diabetes.
We gratefully acknowledge the ADA (Career Development Award #7-12-CD-11, the NIH/NIDDK (R01 DK099550), the
JDRF (#1-SRA-2015-42-A-N), the NIH/NIAID (T32 AI007051), and the NSF-DMR (#1306110).
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Overcoming obesity-induced immunotherapeutic failure
Shannon K. Boi1, Rachael M. Orlandella1, Justin T. Gibson1, Amani Makkouk2, Brett P. Gross2, William J. Turbitt, Jr.1,
Dmytro Starenki3, Vijaya B. Joshi3, Richard M. Myers3, Robert E. Sorge1, Aliasger K. Salem2, George J. Weiner2, Peng
Li1, Tatiana T. Marquez-Lago1, and Lyse A. Norian1
1University of Alabama at Birmingham
2University of Iowa
3HudsonAlpha Institute for Biotechnology
Obesity is a leading public health concern that affects >37% of US adults and increases the risk of developing 13 types
of cancer, including renal cancer. Renal cancer is treated by immunotherapy, but the impact of obesity on
immunotherapy efficacy remains unclear. We addressed this issue by evaluating treatment efficacy in lean or dietinduced obese (DIO) mice with orthotopic renal tumors. Endogenous T cell priming with Adenovirus-encoded TRAIL +
CpG (AdTR/CpG) significantly reduced renal tumors in lean mice, but failed in ~80% of DIO mice. We then asked: 1) if
failure were specific to this model and 2) if it could be reversed by reinvigoration of T cells with checkpoint blockade.
Here, we report that obesity-induced impairment occurs across multiple immunotherapies and tumor types, and is
independent of diet alone. Combining AdTR/CpG with checkpoint blockade (either anti-PD-1 or anti-CTLA-4) improved
response rates in DIO mice with renal tumors to 42% and 67%, respectively. nanoString immunogenetic profiling of
responder versus non-responder tumors revealed increases in T cell-related genes with concomitant decreases in
myeloid/dendritic cell genes in responder mice (coined a ‘T cell-myeloid-inversion (TMI) signature’). These results were
supported by flow cytometric data, which revealed increased intratumoral CD8+ T cell:Treg ratios and decreased
myeloid-derived suppressor cells and tolerogenic dendritic cells in responders. Our results identify obesity as a
confounder of immunotherapeutic efficacy that can be partially overcome by combining upstream T cell priming agents
with checkpoint blockade. Further investigations will be aimed at targeting immunosuppressive populations to further
boost therapeutic efficacy.
Supported by NIH R01 CA181088 to LAN and NIAID T32 AI007051 to SKB
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A potential role for adipose tissue eosinophils in allergy and asthma
W. Reid Bolus, Matthew A. Cottam, Arion J. Kennedy, Merla J. Hubler, and Alyssa H. Hasty Department of
Molecular Physiology and Biophysics, Vanderbilt University
Allergy takes many forms, but a mutual trait is the hypersensitive immune response to what the body detects as
foreign. A common form of airway allergy is asthma, affecting >235 million people worldwide and is the most
common chronic disease among children. Interestingly, obese individuals have a staggering 92% increased
risk of asthma, displaying enhanced asthmatic symptoms, airway hyper-responsiveness, & atopy. Due to
the clinical correlation between obesity & asthma, scientific endeavors have sought to explain the causality.
Studies show adipokines secreted from adipose tissue (AT) can have either pro- or anti-inflammatory effects
on the lungs. Furthermore, diet- induced obesity increases migration of eosinophils from bone marrow to lung,
as well as delays exit from the airway epithelium to the lumen. Curiously, investigators have tried to understand
the correlative link between asthma & obesity without closely examining the AT itself. Our data shows for the
first time that AT mounts a hypereosinophilic state upon repeated exposure to a foreign substance (i.e. a hallmark
of allergy & asthma in lung); increasing eosinophils from ~20% up to 80% of AT leukocytes in obese mice. A
single exposure does not elicit an eosinophilic response, potentially suggesting a role for the adaptive immune
system. We found that obesity increased sensitivity of this immune response. AT of mice exposed to repeated
exposure of the foreign substance had a more M2-like macrophage pool. Furthermore, the surge in AT
eosinophils was dependent on IL-33, a required cytokine for eosinophilic accumulation in lung during allergy.
The increased eosinophils and dependency on IL-33 were also observed in lung tissue. We are determining
if other classic indicators of allergy are present in AT and lung of our model. Ultimately, we hope to elucidate
whether AT & lung act within a feedback loop that contributes to the incidence/severity of allergy & asthma.
Funding: Molecular Endocrinology Training Grant; Pre-doctoral AHA fellowship; Veterans Affairs Grant;
Scholarship from Vanderbilt Digestive Disease Research Center; Vanderbilt Institute for Infection, Immunology &
Inflammation (VI4) mini-sabbatical award
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Vaccine-Encoded Adapted Epitopes Infrequently Induce CD8 T Cell Responses
Boppana, Sushma, Sterett, Sarah, Bansal, Anju, Goepfert, Paul
University of Alabama at Birmingham
Background: Adapted epitopes (AE) containing HLA-I associated polymorphisms have been identified in all current
HIV-1 vaccines; however, HIV-1 mosaic vaccines are designed to include both epitopes and their variants in order to
broaden CD8 responses, thereby encoding significantly more AEs. Recently, AE were shown to be less immunogenic
than non-adapted epitopes (NAE) in acute HIV-1 infection, and infection with AE-encoding viruses correlated with
poorer clinical outcomes. This study aims to determine the impact of vaccine-encoded AE on recipients’ CD8
responses.
Methods: NAE and AE were previously defined in a large cohort of chronically infected individuals. Eighty-two
HVTN502 vaccinees were screened by IFNγ ELISpot for responses for vaccine-encoded NAE and AE restricted to
each one’s HLA-I alleles. Antigen sensitivity was quantified as an EC50, and polyfunctionality was assessed using
intracellular flow cytometry.
Results: Vaccine recipients responded to a significantly higher proportion of NAE than AE (p<0.0001). Twelve
vaccinees (14.6%) had AE-specific responses, which were restricted to 7 unique epitopes. Although vaccine-encoded
AE had significantly weaker predicted HLA-I binding affinities than NAE, immunogenic NAE and AE had similar HLA-I
binding affinities. Additionally, these immunogenic NAE and AE responses were found to have similar antigen
sensitivities and similar cross-recognition of variant epitopes. In a subset of these, we also found that the
polyfunctionality of AE-specific CD8s was comparable to NAE-specific CD8s.
Conclusions: Vaccine-encoded AE were poorly immunogenic; however, the infrequent immunogenic AE responses
were equal in magnitude, avidity, and polyfunctionality compared to NAE responses. Collectively, these data indicate
that many of these adapted epitopes included in vaccine inserts are unlikely to elicit effective CD8 responses, limiting
the benefits of including these variants. In future vaccine design, it may be important to consider immunogenicity before
including AE.
Funding: NIH - T32 AI007051

A-20
Commensal dysbiosis promotes temporal changes to immune infiltrates within mammary tissue and tumors
Raegan R Bostic, Claire M Rosean, Tzu-Yu Feng, Francesca N Azar, Carolina G Grimaldi, and Melanie R Rutkowski
Commensal microbes in the gut and at other barrier surfaces in healthy individuals act as supports for the immune
system. Disruption of the community structure of the microbiota, such as through recurrent antibiotic use, can influence
not only systemic immune homeostasis, but also tumor progression. Recurrent use of antibiotics has been associated
with an adverse outcome in breast cancer, and in a recent clinical trial, patients with advanced hormone receptor
positive breast cancer had commensal dysbiosis. As commensal microbes have been shown to influence both the
systemic immune environment and breast cancer progression, we hypothesized that antibiotics-induced dysbiosis
alters the immune microenvironment of the mammary tissue, resulting in corresponding immune suppression within the
tumor microenvironment and reduced survival during breast cancer. To investigate this, we used a broad-spectrum
cocktail of oral antibiotics to deplete the microbiota of naïve mice before introducing a hormone receptor positive breast
tumor cell line into the breast tissue. We characterized the temporal changes in immune infiltrates within the mammary
tissue and tumor during early and advanced stages of tumor progression. While tumor growth kinetics are not affected,
dysbiosis increases the infiltration of T lymphocyte-suppressing myeloid cells into the breast tissue, and this precedes
infiltration of myeloid cells into the tumor microenvironment. In advanced tumor-bearing animals, dysbiosis results in
significantly increased systemic levels of the chemokine CCL2, increased proportions of M2-like macrophages
infiltrating into the tumor microenvironment, and enhanced metastatic dissemination of tumor cells into the distal lymph
nodes and lungs. These data suggest that commensal dysbiosis influences the tumor microenvironment, potentially
through alterations to tissue-specific immune cell populations.
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The oxidant sensor TRPM2 protects against bleomycin-induced pulmonary fibrosis by preventing TGF-induced fibroblast activation
Davide Botta1, Michael D. Schultz1, Ruoqi Peng2, Gaurav Tyagi3, Tulin Dadali1, Miranda L. Curtiss4, Jonathan E.
Phillips2, Paul Harris2, Lorena Renteria2, Lisa Burns2, Victor J. Thannickal4, Christopher S. Stevenson2, Frances E.
Lund1, and Carla M.T. Bauer2
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The pathological hallmarks of idiopathic pulmonary fibrosis (IPF), namely the formation of fibroblast foci, distortion of
normal lung architecture and excessive deposition of lung extracellular matrix, are linked to oxidative stress generated
by an overproduction of reactive oxygen species (ROS) in the lung microenvironment. Prior data has shown that
deletion of the redox-sensitive cation channel Transient Receptor Potential Melastatin 2 (TRPM2) protects mice from
immune cell-mediated, ROS-induced inflammation and cell death. We, therefore, hypothesized that TRPM2 deficiency
in immune cells would also protect mice from the development of bleomycin-induced IPF. Surprisingly, we found that
morbidity and mortality were increased in bleomycin-exposed Trpm2-deficient (Trpm2-/-) mice compared to wild-type
C57BL/6 (WT) mice. This exacerbated sensitivity correlated with increased lung myofibroblast and
collagen/hydroxyproline accumulation, higher Ashcroft scores, decreased lung function, lower oxygen saturation (sO2)
and higher levels of fibrogenic mediators in the lungs of Trpm2-/- mice. Bone marrow (BM) chimera experiments
revealed that Trpm2-/- recipient mice had increased morbidity and mortality, and decreased sO2 regardless of the donor
BM genotype, suggesting functional defects in Trpm2-deficient, non-hematopoietic/radiation-resistant lung cells.
Indeed, in vitro stimulation of Trpm2-deficient murine lung fibroblasts (mLFs) with TGF-β showed increased expression
of fibrogenic mediators, increased contraction, and decreased proliferation compared to WT cells. Importantly, TGF-βactivated Trpm2-deficient mLFs had increased intrinsic ROS levels, higher NADPH oxidase 4 expression and
decreased MMP-9/TIMP-1 ratios. Interestingly, Trpm2-deficient murine embryonic fibroblasts (MEFs) also exhibited
aberrant TGF-β activation, highlighting a potential universal role of TRPM2 in preventing tissue fibrosis. Our data
suggest that TRPM2 is protective against IPF by suppressing TGF-β-induced activation and differentiation of
fibroblasts, decreasing ROS production, and preventing the development of a pro-fibrotic and anti-proteolytic phenotype
in the lung microenvironment. We, therefore, propose opposing effects of TRPM2-mediated regulation of ROS
responses, which are cell intrinsic and disease-specific, and can be either protective or damaging.

A-22
Re-evaluation of RNA sensing pathways in systemic lupus erythematosus B cells.
Kevin S. Cashman, Zoe Simon, Rachel H. Lee, Scott Jenks, Kira Smith, F. Eun-Hyung Lee, and Iñaki Sanz
Emory University
Systemic lupus erythematosus (SLE) is an autoimmune disorder associated with loss of self-tolerance to nucleotides
such as dsDNA, resulting in aberrant B cell responses and the production of pathogenic autoantibodies that have been
linked to prognostic increases in disease activity. In addition to DNA responses, ample evidence (from animal models
and patient samples) reveals that responses to other nucleotides such as RNA within the context RNA:protein
complexes (e.g. Ro, Sm, and RNP) also play an integral role in the disease progression. Recently we have identified
and characterized an expanded population of B lymphocytes in SLE patients (DN2 B cells), which are defined by their
unique CD19+ IgD- CD27- CD11c+ phenotype and increased responsiveness towards TLR7 agonists. This increased
responsiveness led to the questions: a) Do patients with increased DN2 populations have increased anti-RNA
autoantibodies, and (b) Is TLR7 sensing the only dysregulated nucleotide sensing pathway within SLE B cells? Analysis
of 95 SLE patients revealed that 42/95 (44.2%) expressed significantly elevated anti-RNA autoantibodies, and that
these titers correlate well with anti-dsDNA titers. This correlation was imperfect suggesting these are mutually exclusive
responses. Additionally, anti-RNA titers were significantly enriched in patients with a history of lupus nephritis and in
patients that had high DN2 B cell frequencies. Further analysis revealed that high frequencies of DN2 B cells also
strongly associated with nephritis. Anti-RNA titers however did not correlate with serologies towards RNA:protein ANA
complexes (e.g. Sm an Ro). Interestingly an increase in RIG-I-like receptors (RLR) was determined in SLE B cells,
with particularly high expression within activated naïve B cells (a population with similar phenotype and ontogeny as
DN2). Interestingly, most DNA sensing cytosolic sensors were unaltered transcriptionally in SLE B cells. However,
TBK1 and IRF7 were significantly elevated transcriptionally suggesting activated type-I interferon production and
sensing pathways within these cells.
Funding Support: NIH - R37 AI049660
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Specialization of Effector CD4+ T Cells in the Small Intestine
Mei Lan Chen1,2, Wei Cao1,2, Hisako Kayama3, Amber Delmas1,2, Amy Sun4, Sang Yong Kim5, Erumbi S. Rangarajan1,2,
Kelly McKevitt1, Amanda P. Beck6^, Cody B. Jackson1,2, Gogce Crynen7, Angelos Oikonomopoulos8, Precious N.
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Immune competency demands that circulating CD4+ T helper (TH) cells coordinate protective immune responses in
diverse tissue microenvironments (i.e., skin, lung, gut). Yet still, the mechanisms enabling TH cell homeostasis and
function in discrete non-lymphoid tissues remain ill defined. We have recently discovered that pro-inflammatory subsets
of TH cells—including IFN-secreting Th1 cells and IL-17A-expressing Th17 cells—upregulate expression of the
xenobiotic transporter Mdr1 upon migration into the small intestine lamina propria to maintain homeostasis and
suppress Crohn’s disease-like small bowel inflammation in the presence of detergent-like intestinal metabolites, called
bile acids. Further, a subset of small bowel Crohn’s disease patients is characterized by overt Mdr1-deficiency. Thus,
immune homeostasis in the small intestine involves local interaction between mucosal TH cells and mucosa-associated
bile acids, which may be exploited for the development of safer and more selective Crohn’s disease therapies. In
exploring these TH cell—bile acid interactions further, we have performed an in vivo RNAi screen and identified the
constitutive androstane receptor (CAR; gene symbol Nr1i3) as a nuclear receptor which TH cells use to sense and
respond to mucosa-associated bile acids in the small intestine lamina propria. TH cells lacking CAR transfer severe
small bowel inflammatory disease in Rag1-/- recipients, and preliminary data indicate that CAR activates the expression
of dozens of genes in TH cells—including Mdr1— that are recognized for detoxifying and removing bile acids in
hepatocytes. As a whole, these findings suggest that TH cells infiltrating the small intestine acquire a hepatocyte-like
gene expression program to adapt to locally recycled bile acids. In addition, our results shed light on an important new
pathway that may be relevant to the understanding and treatment of human Crohn’s disease.
Grants: CCHMC/U01 AI130830, CCFA 422515

A-24
Hypoxia-Inducible Factors in CD4 T cells regulate metabolism and germinal center response
Sung Hoon Cho, Ariel Raybuck, Edna Kemboi, and Mark Boothby
Vanderbilt University Medical Center
Germinal centers (GCs) are micro-anatomic structures that B cells proliferate, are selected for affinity maturation,
undergo antibody (Ab) class-switch recombination and differentiate into Ab-secreting plasma cells and memory B cells.
Both cell-autonomous and extrinsic metabolic reprogramming have emerged as modulators of T cell-mediated
immunity. We have shown that GC light zone (LZ) are hypoxic, and the low oxygen tension or persistent stabilization
of Hypoxia-Inducible Factor (HIF)-1 and 2 alters B cell physiology and function. We now show that although HIF-1
is the more potent regulator, loss of both HIF-1 and HIF-2 in CD4 T cells further compromised essential functions in
follicular help during antibody responses. Thus, loss of HIF-1 from CD4 T cells reduced frequencies of antigen-specific
GC B cells, Tfh cells, and overall antigen-specific Ab, but compound deficiency of HIF-1 and HIF-2 intensified the
defects. The weakened help could be imputed to functions of HIF in promoting CD40L expression while restraining the
FoxP3-positive CD4+ cells in the PD1+ CXCR5+ follicular helper (Tfh) population. Glycolytic rates promote T helper
cytokine gene expression, and HIF promoted both IL-21-dependent glycolysis and cytokine production by differentiated
T helper cells, including a reduction in interferon-g-expression by HIF-deficient Tfh cells. Collectively, these results
provide evidence that HIF transcription factors are vital components of the mechanisms by which CD4 T cells adapt to
light zone hypoxia in order to provide follicular help during humoral responses.
Supported by NIH - AI113292 and HL106812.
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Characterization of Newly Identified Human Neutrophil Subsets in Inflammation-Induced Pathogenesis.
Ashley Connelly1, Krystle Ong1, Marcus Davis1, Miguel Melendez-Ferro1, PhD., Harish Pal1, PhD., Ashish Dhyani1,
PhD., Valeriya Kuznetsova1, E. Turner Overton2, M.D., Zdenek Hel1, PhD.
1Department of Pathology, University of Alabama at Birmingham
2Department of Medicine, University of Alabama at Birmingham
Neutrophils, the most abundant circulating leukocyte population, were traditionally considered as a homogenous
population of terminally differentiated cells, with a short life span and restricted effector function. It is increasingly clear
that circulating neutrophils represent a diverse population of subsets with distinct roles in immune regulation and
disease pathogenesis. Progress in the field is hampered by an inherent instability of neutrophils ex vivo, their tendency
to form multiplets with other cell types, and high background staining due to the release of cationic granular proteins
following neutrophil activation.
We present novel and optimized methods for the characterization of human neutrophils close to their in vivo state. We
show how commonly employed methods of lysis and fixation induce nonspecific binding of antibodies and formation of
multiplets are difficult to discern based on scatter properties. Our optimized protocol, based on a one-step fixation/lysis
and specific multiplet removal, allowed identification of distinct, previously uncharacterized subsets that exert distinct
functional properties consistent with specific roles in inflammatory conditions. A subset of CD16lowCD62Llow neutrophils
expands in HIV-1-infected patients and in older individuals following pneumococcal vaccination. Following stimulation,
neutrophils release chromosomal DNA, forming neutrophil extracellular traps (NETs) to trap pathogens. We have
developed novel methods for NET detection, based on flow cytometry and time-lapse microscopy. We show that current
methods underestimate the frequency of neutrophils undergoing NETosis because of washing that fragments fragile
NET structures. The newly developed methods of neutrophil characterization will facilitate detailed monitoring of
neutrophil subsets in diverse conditions and increase our understanding of neutrophils in health and disease.
Funding: R01 DK108353; R01 HL129878
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Metabolic differences between Th2 and Th17 cells in airway inflammation
Diana C. Contreras, Jacqueline Cephus, Dawn Newcomb, & Jeffrey Rathmell
Asthma is an airway inflammatory disease that is mediated by T effector (Teff) cells, specifically Th2 and Th17 cells.
As disease increases in severity, there is a shift towards a higher Th17 response. Treatments of asthmatic patients
include the use of glucocorticoid (GC) steroids. These drugs are effective at controlling inflammation in mild cases but
as disease severity increases towards neutrophilic disease there is resistance by Th17 cells to effects of the drugs. A
key therapeutic objective is to identify either alternative treatments for asthma or targets that make Th17 cells more
susceptible to GCs. Studies have shown that cells that have increased glycolysis and oxidative phosphorylation are
more resistant to the effects of GCs. In this study we show, that in the murine model of airway inflammation there are
differences in the expression of metabolic proteins between Th2 and Th17 cells that are present in the lung. We also
show that reducing oxidative phosphorylation has less of an impact in Th17 cells compared to Th2 cells. This has been
seen in cells that have higher amounts glucose uptake. These results imply that the higher glucose utilization of Th17
cells and their metabolic flexibility may contribute to their resistance to the effects of GCs.

A-27
CD28 and CTLA-4 requirements of primary CD8+ T cell responses to a murine EBV homolog
Rebecca L. Crepeau, Mandy L. Ford
Emory University
Treatment with CTLA-4 Ig blocks the shared ligands for CD28 and CTLA-4, CD80/CD86, thus blocking both CD28mediated costimulation and CTLA-4-mediated coinhibitory signals that serve to dampen effector T cell responses.
Treatment with belatacept, a CTLA-4 Ig fusion protein, is contraindicated for patients that are EBV negative, due to a
ten-fold increase in the rate of virally-induced post-transplant lymphoproliferative disease (PTLD). PTLD has long been
considered a result of dysregulated virus-specific CD8+ T cell responses generated in the absence of CD28
costimulation. Recently, anti-CD28 domain antibodies that selectively target CD28 while leaving CTLA-4 intact have
been developed, providing a promising new avenue for immunotherapy. Here, we sought to determine whether the
potent immunosuppressive effects of selective CD28 blockade treatment would result in diminished anti-viral protective
immunity compared to CTLA-4 Ig. To address this, we infected mice with a YFP-labeled recombinant MHV-68, a murine
model of EBV. Following infection and treatment with either PBS, CTLA-4 Ig, or anti-CD28 dAb, we monitored the
kinetics of virus-specific CD8+ T cell expansion and differentiation, as well as viral load in infected animals. Our results
revealed a decrease in antigen-specific CD8+ T cell frequencies and numbers in both treated groups, however it was
even more pronounced in the anti-CD28 dAb treated animals. We also observed a concomitant increase in the
proportion of virally infected cells in the spleens of those mice treated with anti-CD28 dAb as compared to CTLA-4 Ig.
These early results suggest that blockade of CTLA-4 mediated coinhibitory signals in the context of CTLA-4 Ig may
serve to mitigate suppression of viral-specific CD8+ T cells occurring as a result of impaired CD28 signaling.
Additionally, selective CD28 blockade, which preserves physiologic CTLA-4 mediated coinhibition, may result in
increased suppression and dysregulation of virus-specific CD8+ T cell responses following MHV infection.
Funding: NIH - AI104699; AI007610
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Characterization of Neutrophil Subsets in Healthy and Immunocompromised Individuals
Marcus D. Davis1, Krystle L. Ong 1, Ashley Connelly1, Miguel Melendez-Ferro1, Harish Pal1, Valeriya Kuznetsova1,
Ashish Dhyani1 , Richard Huijbregts1, E. Turner Overton2, Zdenek Hel1
1Department of Pathology, University of Alabama at Birmingham
2Department of Medicine, University of Alabama at Birmingham
Human immunodeficiency virus (HIV-1) exerts a deleterious effect on adaptive immunity via depletion of CD4+ T cells
and overall immune dysregulation. Despite successful viral suppression through antiretroviral therapy (ART), some
HIV-1-infected individuals fail to recover immune responsiveness. It is generally accepted that HIV-1 infection is
associated with a breakdown of the gut mucosal barrier and subsequent microbial translocation to systemic circulation
causing the immune system to be in a chronic inflammatory state. The inflammation causes HIV-1-infected patients to
be at a higher risk for developing comorbidities including cardiovascular disease, liver disease, and others. Despite
comprehensive studies analyzing HIV-1-infection and its harmful effect on the immune system, little work has been
done investigating the role of neutrophils. Neutrophils are the most abundant leukocytes (50-70%) and the first innate
immune responders mounting a defense against invading pathogens. Therefore, a significant alteration in their
functional capabilities is likely to exert a critical effect on the immune system. We have identified several neutrophil
subpopulations in HIV-1-infected individuals that have differential expression of surface markers including CD52, CD71,
CD81, and LOX-1. In addition, we have identified phenotypic changes of total neutrophil population in HIV-1-infected
individuals including changes in surface levels of CD16, CD117, CD66b, CD11b, and CD64 indicating an immature
neutrophil phenotype. Detailed characterization of these neutrophil subpopulations and their altered functions will allow
for better understanding of their role in disease pathogenesis and potential use as pharmacological targets.
Funding: R01 HL129878; R01 DK108353

A-29
Development of Chimeric Antigen Receptor (CAR)-T cell Immunotherapy for the Treatment of Diffuse Intrinsic
Pontine Glioma
Jacopo de Rossi, Drew Cobb, Daniel W. Lee
University of Virginia School of Medicine
Background: Diffuse Intrinsic Pontine Glioma (DIPG) is a highly aggressive pediatric brain cancer with a median
survival of 9 months and a 5-year survival of <1%. DIPG presents in the pons preventing any form of curative surgical
resection, and conventional chemotherapies are ineffective leaving radiation as the only therapeutic option. Engineered
chimeric antigen receptor (CAR)-T cells have produced incredible responses in refractory leukemia and lymphoma
patients and have been demonstrated to cross the blood brain barrier killing CNS-resident leukemia. CAR-T cell therapy
can therefore be leveraged as a possible new form of treatment for DIPG.
Objective: Identify surface antigens on DIPG cells, produce antigen-specific CAR-T cells and evaluate their ability to
specifically kill DIPG cell lines in vitro and in vivo.
Methods: Ten DIPG cell lines were screened for candidate targets by flow cytometry. Currently, CAR constructs
targeting these antigens are being designed and will be used for retroviral transduction of pre-activated healthy donor
CD3+ T cells. In vitro and in vivo tumor cell killing will be assessed via chromium cytotoxicity release assay and
bioluminescent imaging of GFP/Luciferase+ tumor stereotaxically implanted into the pons of NSG mice.
Results: We identified three cell-surface targets for CAR-T cells. B7-H3, CD98 and integrin alpha-v-beta-3 (αVβ3) were
highly expressed on the majority of DIPG lines (10/10), (9/10) and (8/10), respectively. B7-H3 is a tumor-associated
antigen expressed on multiple neuro-epithelial tumors but not on normal tissue. CD98 is a transmembrane protein
involved in integrin signaling and amino acid transport, and is associated with aggressive and metastatic disease.
Finally, αVβ3 is expressed by many solid tumors, as well as tumor-associated vascular endothelial cells.
Conclusion: Surface antigens expressed on DIPG cells, with minimal normal tissue expression, were identified. Based
on these results, CAR-T cells are being produced and tested against DIPG tumors in vitro and in vivo.

A-30
Signals that induce IL-10 production by peripheral regulatory T cells
Emma C Dean, Carson E Moseley, Robin D Hatton, Duy Pham, and Casey T Weaver
University of Alabama, Birmingham
Inflammatory bowel disease (IBD) is an immune-mediated disease of the intestinal tract caused by chronic inflammation
that can be relapsing and remitting. This inflammation leads to flares that often require patients to be treated with lifelong biologic therapy. Interleukin 10 (IL-10) is an immunosuppressive cytokine produced by effector T cells, especially
regulatory T cells (Tregs), to limit inflammatory responses to both foreign and self-antigens. Although IL-10 producing
peripheral Tregs (IL-10+ pTregs) are thought to play a mitigating role in murine models of colitis, signals that control
transcriptional regulation of the Il10 locus are not well understood. Here, we have examined cytokine and non-cytokine
signals that enhance the induction of IL-10+ pTregs in vitro and in vivo. We find that in vitro a mix of inflammatory
cytokines acting in concert with IL-2 and on-going TGFβ signaling induce the production of Foxp3+IL-10+ pTregs from
Foxp3+IL-10- precursors. Ongoing studies are directed at extending these findings to the in vivo induction of IL-10
producing pTreg cells, and examining the ability of these cells to curb intestinal inflammation driven by aberrant effector
T cell responses against the intestinal microbiota. Ultimately, we hope that by identifying signals to amplify our target
population, we can perform genomic analyses to better decipher what modulates the transcriptional landscape of the
Il10 locus and to identify novel immune therapies for patients with IBD.
Funding: University of Alabama at Birmingham Medical Scientist Training Program T32 (NIH/NIGMS T32 GM008361)
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Severity of Plasmodium Infection Differentially Affects Host Gut Homeostasis
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Malaria is a significant global disease, with 216 million infections and 445,000 deaths annually. With no effective vaccine
and increasing anti-malarial drug resistance, it is imperative that new approaches are taken to combat malaria.
Previously, systemic infections have been shown to influence gut microbiota: for example, influenza can induce gut
bacteria dysbiosis resulting in intestinal damage. Similarly, malaria has been shown to transiently modulate the gut
microbiota and cause intestinal shortening, indicating a disruption of gut homeostasis. However, these changes have
not been characterized in the context of mild versus severe malaria. We show that severe Plasmodium infection in mice
disrupts the host gut homeostasis in multiple ways compared to mild infection. High parasite burden results in a larger
influx of immune cells in the lamina, and delayed changes in the gut microbial community structure. Mice also display
specific metabolomic profiles in the ceca and plasma during severe infection versus mild infection. Liver damage is
more pronounced and lasts longer during severe infection, with concomitant changes in bile acids in the gut. Finally,
severe Plasmodium infection changes the functional capacity of the microbiota, enhancing bacterial motility and amino
acid metabolism in mice with parasite burden compared to a mild infection. Taken together, Plasmodium infections
have diverse effects on host gut homeostasis relative to the severity of infection.
Funding: R01 AI123486; R21 AI113386
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T cell restricted TGF-βR3 (betaglycan) null mice develop exacerbated experimental autoimmune
encephalomyelitis (EAE) associated with expanded generation of Th1 cells
Samuel J Duesman1, Clark Ren1, Rajeshwari Chellappan1, Christine Sestero2, Robert A Kesterson1, Patrizia De Sarno1,
Gloria Soldevila3 & Chander Raman1
1University of Alabama at Birmingham
2University of Montevallo
3National Autonomous University of Mexico
TGF-β receptor 3 (TGF-βR3), also known as betaglycan, promotes high-affinity binding of TGF-β (1, 2 and 3) to TGFβR1 and TGF-βR2 and is also a receptor for bone morphogenetic proteins (BMP) and inhibins. The embryonic lethality
of TGF-βR3 knock-outs hindered the understanding of its mechanistic function in immune response. To interrogate the
function of TGF-βR3 in mature T cells (T-Tgfbr3KO), we generated a conditional Tgfbr3f/f mouse and bred it with the
dLckCre mouse. We found EAE in mice with T-Tgfbr3KO developed with greater severity and mortality than WT
littermate mice in both males and females. The onset of disease was similar. The greater severity in T cell T-Tgfbr3KO
mice was associated with increased proportion of Th1 cells in the CNS with no difference in numbers of Th17 cells. TTgfbr3KO CD4 T cells also polarized more efficiently to Th1 cells than T-Tgfbr3WT CD4 T cells when stimulated with
anti-CD3/CD28, but not OVAp. The lack of TGF-βR3 had no significant effect on differentiation of Th17 cells. Since our
results indicates that TGF-βR3 regulates differentiation to IFN-γ expressing T cells, we interrogated if T-dependent B
cells responses to IFN-γ switching will be altered in mice immunized with TNP-KLH. We found that IFN-γ switch
dependent anti-TNP IgG2c and IgG3 was greatly enhanced in T-Tgfbr3KO mice compared to WT littermates. All other
isotypes were similar in both groups. Our data reveal a novel role for TGF-βR3 in regulating differentiation of naïve
CD4 T cells to IFN-γ expressing cells.
Funding: National Institute of Allergy and Infectious Disease; Department of Defense
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STAT4 is required for protective Innate Lymphoid Cell responses to gastrointestinal infection
Sarah J. Dulson, Emily Watkins, and Laurie E. Harrington, Ph.D.
University of Alabama at Birmingham,
Innate Lymphoid Cells (ILCs) are activated early following gastrointestinal infection due to their proximity to barrier
surfaces and their ability to respond directly to cytokine stimulation. Three known subsets comprise the ILC population
and these parallel helper CD4 T cells based on shared transcription factor requirements and effector cytokine profiles.
However, the role of STAT family proteins, which are essential for T cell differentiation and function, have yet to be
precisely delineated in ILC biology. We find that ILCs are a major source of IFNγ early following gastrointestinal infection
with Listeria monocytogenes. Importantly, ILC-depleted mice show a decreased systemic IFNγ response coupled with
an inability to control bacterial burden in intestinal tissues. Intriguingly, ILC-mediated protection is dependent on STAT4
signaling; increased bacterial burden and mortality is detected in STAT4-deficient mice compared with STAT4-sufficient
littermates. To uncover a mechanism by which STAT4 impacts ILC responses, we analyzed ILC development and
function in the presence and absence of STAT4. Contrary to its critical role in Th1 cell biology, we find STAT4 is
dispensable in Group 1 ILC (ILC1) development. However, STAT4 is required for IFNγ production by ILC1s, thus
influencing the capacity of this subgroup to mount an effector response. Importantly, blocking STAT4 signaling upon
activation is sufficient to dampen IFNγ production by ILCs which demonstrates that STAT4 drives IFNγ production
directly upon IL-12 stimulation. These results indicate a crucial role of ILCs in protection against gastrointestinal
infection and demonstrate that STAT4 signaling is essential for this ILC effector response.
Funding: NIH T32AI007051 (SJD); R01 AI113007 (LEH)
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TNFRSF polymorphism and genetic control of MCMV infection
Karolina Dziewulska, Alyssa Gillespie, John Cronk, Michael Brown
University of Virginia
Genetic analysis of MA/My ൈ C57L offspring revealed that distal chromosome 4 (dc4) controls three major host response
phenotypes, including effector NK cell frequencies, splenic viral burden and retention of host body weight during murine
(M)CMV challenge. According to exome sequence analysis of MA/My and C57L mice, dc4 contains a region of high impact
gene candidates. Among them are several highly conserved TNF receptor superfamily (Tnfrsf) genes. Even though
TNFRSF allelic variation has not yet been implicated in MCMV control, polymorphism in a conserved ectodomain of the
CD30 (Tnfrsf8) protein might contribute to altered function. Furthermore, in a prior study CD30 was found to facilitate NK
cell expansion, improved virus control, and preservation of splenic architecture during MCMV infection. Therefore, we are
evaluating Tnfrsf8 and other dc4-linked Tnfrsf members as potential modulators of the host responsiveness to MCMV. We
examined lymphocyte expression of CD30 on both resting and MCMV-responsive NK cells. Stimulation assays revealed
robust CD30 expression on CD8+ T cells and interleukin-2 activated killer cells following T cell receptor and CD28 crosslinking. As pro-survival effects of CD30 were reported in a previous study, we asked if CD30 upregulation on ex vivo
activated lymphocytes impacted their ability to accumulate. Overall, CD30+ cells exhibited better capacity to expand when
compared to the CD30- subset, as more cells underwent several rounds of division. Moreover, in contrast with another
Tnfrsf member, 41BB, CD30 expression was temporal and closely regulated on activated and expanding cells. Having
verified CD30 expression, ongoing experiments center on determining how CD30 polymorphism affects inducible
upregulation or function in lymphocytes, and whether it modulates MCMV control. Given that Tnfrsf8 is highly conserved
amongst diverse species, we expect this study will provide novel insight into complex immunogenetics governing anti-viral
mechanisms at genetic, cellular and molecular levels.
Grant Funding: NIH - R01 AI050072

A-35
Route of delivery influences the impact of Fms-like tyrosine kinase 3 ligand (Flt3L) on Chlamydia-specific
immunity
Roshan Pais, Yusuf Omosun, Qing He, Joseph U. Igietseme, Kohtaro Fujihashi and Francis O. Eko
Morehouse School of Medicine
This study evaluated the impact of the Fms-like tyrosine kinase 3-ligand, Flt3L (FL) on chlamydial-specific protective
immune responses following mucosal and systemic delivery of a VCG-based chlamydial vaccine. Thus, female
C57BL/6 mice were immunized via the rectal (IR) or intramuscular (IM) routes with rVCG-PmpD/PorB with and without
FL or a control antigen (VCG-gD2). Vaccine evaluation was based on measurement of Th1/Th2 cytokines, T cell
proliferation, humoral responses and protection against heterologous challenge infection. The results revealed that high
levels of Th1 (IFN IL-2, TNF-) and low levels of Th2 (IL-5) cytokines as well as IgA and IgG2c antibodies were elicited
in mice as a function of both rectal mucosal and intramuscular systemic immunization. Co-administration of vaccine
with FL enhanced the specific cellular immune responses against the vaccine antigens following IR but not IM
immunization. It however enhanced the proliferation of immune T cells following both IR and IM immunization. On the
other hand, administration of vaccine with FL enhanced the specific mucosal and systemic IgA and IgG2c antibody
responses following IM immunization. While co-administration of vaccine with FL enhanced specific serum IgA and
vaginal wash IgG2c responses following IR immunization, mucosal IgA and systemic IgG2c responses were not.
Furthermore, immunized mice were significantly protected against heterologous infection with serovar D Chlamydia,
irrespective of route of vaccine administration as indicated by reduction in the length and intensity of genital chlamydial
shedding compared to controls. These results suggest that comparable protective immunity can be induced in the
female genital tract against Chlamydia and other sexually transmitted diseases following mucosal and systemic
immunization and that Flt3 ligand can function as a mucosal and systemic adjuvant on the VCG platform.
Funding: NIH - R01 AI041231
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Patient Profiling Leading the Way to Personalized Crohn’s Disease Therapy
Amber Delmas Eliason1, Cody Jackson1, Judith Pignac-Kobinger2, Gogce Crynen3, Angelos Oikonomopoulos4,
Precious Lacey4, Alex Rodriguez-Palacios5, Fabio Cominelli5,6,7, Daniel Hommes4, Maria Abreu2, Mark Sundrud1
1Department of Immunology and Microbiology, The Scripps Research Institute
2Division of Gastroenterology, Department of Medicine, Miller School of Medicine, University of Miami
3Bioinformatics Core Facility, The Scripps Research Institute
4Division of Digestive Disease, University of California Los Angeles
5Department of Medicine, Case Western Reserve University School of Medicine
6Department of Digestive Health, University Hospitals Case Medical Center
7Department of Pathology, Case Western Reserve University School of Medicine
Inflammatory bowel diseases, including ulcerative colitis (UC) and Crohn’s disease (CD), affect more than 1.4 million
people in the US. These chronic inflammatory disorders are increasing in prevalence and represent a significant
economic burden to the US healthcare system. Yet still, etiopathogeneses of both UC and CD remain poorly
understood, and treatments for these disorders remain largely ineffective. We recently discovered that pro-inflammatory
subsets of CD4+ T effector (Teff) cells upregulate expression of the xenobiotic transporter, Mdr1, in the ileum to maintain
homeostasis in the presence of naturally circulating bile acids. Teff cells lacking Mdr1 transfer CD-like ileitis in Rag1-/mice, which is attenuated by blocking ileal bile acid reabsorption with FDA-approved bile acid sequestrants. Importantly,
MDR1 expression is also increased in human intestinal Teff cells and is markedly decreased in a subset of patients
with ileal CD. Thus, immune homeostasis in the ileum involves previously unrecognized interactions between mucosal
Teff cells and mucosa-associated bile acids. These findings also support the clinical hypothesis that MDR1-deficient
CD patients can be effectively treated with bile acid sequestrants. To explore this possibility, we are using a robust flow
cytometry screening platform to profile MDR1-dependent transport activity in circulating T cells from healthy adults and
adult-onset IBD patients. To date, we have identified 8 IBD patients (5 ileal CD, 3 UC) displaying statistically significant
MDR1 loss-of-function. IBD patients identified as “MDR1 low-outliers” show impaired Rh123 efflux in all four major
MDR1-expressing T cell subsets, suggestive of an underlying genetic defect and are enriched for patients with
refractory small bowel CD. Thus, our studies stand to inform both the understanding and treatment of human IBDs.
Grant Acknowledgements: R21 AI119728; CCFA 422515; CCHMC/U01 AI030830
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Induction of immune tolerance using tannic acid-encapsulated antigens
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In type 1 diabetes (T1D), insulin-secreting β-cells are destroyed by autoreactive immune cells. Activation of naïve CD4
T cells relies on three signals, one of which is the synthesis of pro-inflammatory cytokines and reactive oxygen species.
We previously demonstrated that dissipation of this third signal impairs autoreactive T cell activation. In this study, we
tested the hypothesis that encapsulation of putative T1D autoantigens with an antioxidant-containing biomaterial would
induce immune tolerance. We generated bone marrow-derived dendritic cells (DC) and co-cultured with microcapsules
comprised of a neutral polymer and multilayers of the antioxidant tannic acid (TA). Induction of a tolerogenic DC
phenotype was assessed by expression of pro-inflammatory cytokine mRNA by qPCR and secretion of cytokines by
ELISA. Our data showed that TA-based microcapsules can blunt DC responses, as shown by significant decreases in
mRNA accumulation of the pro-inflammatory cytokines Tnfa (55% decrease, p < 0.01) and Il12b (70% decrease, p <
0.01), and the chemokine Cxcl10 (60% decrease, p < 0.01). We also observed a 20% decrease (p < 0.05) in secreted
IL-12p70 as measured by ELISA. After showing their capacity to blunt DC activation, we next investigated the ability
of the microcapsules to abrogate antigen-specific T cell responses. We isolated splenocytes from OT-II mice, which
express a single T cell clone recognizing the OVA323-339 peptide, and co-cultured them with microcapsules containing
chicken ovalbumin. Flow cytometric analysis showed a significant inhibition of the T cell activation markers CD25,
CD28, CD44, and CD69 (p < 0.001), with a concomitant increase in the immune checkpoint regulator PD-1 (p < 0.001)
by microcapsules containing ovalbumin compared to equimolar concentrations of free ovalbumin protein. Future studies
will focus on T1D-specific autoantigens such as insulin, to examine if tolerance can be established in models of T1D.
Acknowledgments: JDRF (#1-SRA-2015-42-A-N and 3-PDF-2018-592-A-N), and the NSF-DMR (#1306110)
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The role of extracellular vesicles during dysbiosis-induced breast cancer metastasis
Tzu-Yu Feng, Claire M Rosean, Raegan R Bostic, Francesca N Azar, Carolina G Grimaldi, and Melanie R Rutkowski
Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA 22908
Extracellular vesicles (EVs) are cell-derived membranous particles that include exosomes and microvesicles, which are
generated by the endosomal system and by blebs of plasma membrane, respectively. EVs play critical roles in
intercellular communication through stable transportation of heterogeneous DNAs, RNAs, and proteins. Emerging data
have demonstrated that tumor-derived EVs are involved in metastatic diseases via remodeling tumor-associated
stroma, inducing pro-metastatic immune cells, and promoting pre-metastatic niche formation. Women with breast
cancer usually present with commensal dysbiosis, a phenomenon of having an imbalanced microbiome, in both
mammary tissue and feces. Previously, our lab has shown that dysbiosis results in more invasive and metastatic breast
cancer, which is the leading cause of mortality in human patients. However, the mechanism by which the commensal
microbiome affects distal tumor metastasis is still unclear. We hypothesize that cross-talk between the dysbiotic
microbiome and a developing tumor induces systemic, tumor-derived, pro-metastatic EVs. To address this hypothesis,
normal mammary organoids were incubated with serum-derived EVs from tumor-bearing or non-tumor-bearing animals
with or without commensal dysbiosis. We observed that mammary organoids cultured with EVs from tumor-bearing,
dysbiotic animals resulted in significant invasion of organoid cultures within 48hr. To investigate the possibility that
dysbiosis drives changes in EV production resulting in the selective packaging of cargo that induces a more invasive
phenotype, we examined the levels of Rab27a, Rab27b and Rab11 within the tumor microenvironment. Rab27s and
Rab11 are involved in two distinct pathways that regulate the secretion of EVs. However, it is still unclear whether these
Rab proteins are also involved in cargo sorting. The results demonstrated that dysbiosis resulted in increased
expression of Rab27b and significantly reduced expression of Rab11, suggesting that expression levels of Rab27b
inversely correlate with levels of Rab11. Moreover, we found that protein levels of Lin28, a regulator of miRNA
biogenesis, were reduced within the tumors of dysbiotic animals. Collectively, these data suggest that commensal
dysbiosis may drive breast cancer metastasis by influencing the biogenesis and cargo of tumor-derived EVs.
Funding: Susan G. Komen Career Catalyst Award CCR17483602
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Dissecting the regulatory circuits of CTL dysfunction through shRNAmir screens of chromatin regulators
Adam, Getzler1; Dapeng, Wang1; Justin, Milner2; Megan, Frederick1; Huitian, Diao1; Shanel, Tsuda1; Ananda,
Goldrath2; Shane Crotty3, Matthew, Pipkin1
1
Department of Immunology and Microbiology, The Scripps Research Institute
2 Division of Biological Sciences, University of California, San Diego
3 Division of Vaccine Discovery, The La Jolla Institute of Allergy and Immunology
Cytotoxic T lymphocytes (CTLs) mediate part of the adaptive immune response against tumorigenic cells. While
infiltration of CTLs into tumors correlates with positive clinical outcomes, tumor infiltrating CTLs frequently develop
aberrantly or lose cytolytic potency, resulting in CTL “dysfunction” and tumor progression, a process that shares some
similarities to T cell exhaustion that can develop during chronic viral infections. To clarify the regulation of this process,
we used an RNAi-based loss-of-function screen to identify chromatin regulators and transcription factors that control
surface receptors with functional roles in T cell dysfunction and exhaustion, namely PD1, TIM3, and LAG3. In the
primary screen, we found that suppression of the transcription factor Runx3 impaired expression of PD1, TIM3 and
LAG3, whereas suppression of multiple Set and Set-like histone methyltransferase complex members resulted in
increased PD1, TIM3 and LAG3 expression. RNA-seq analyses of CD8 T cells lacking or overexpressing Runx3
indicated that Runx3 negatively regulated expression of these chromatin regulators, and ChIP-seq data showed that
Runx3 bound in multiple locations within the loci encoding their genes. Runx3 overexpression was unable to enhance
PD1 expression beyond that caused by RNAi-mediated suppression of these Set and Set-like complex members,
suggesting that upregulation of these markers depends on the expression of these chromatin regulators. Thus, our
screens identified multiple chromatin and transcriptional regulatory factors that are likely to control differentiation of
dysfunctional CTLs, and specifically point to a complex genetic circuit wherein Runx3 represses expression of histone
methyltransferase complexes that normally promote repression of PD1 expression. These results suggest that
manipulation of Runx3 and other chromatin regulators could be used to modify the differentiation of CTLs that develop
during tumorigenesis and chronic infection.
Grants: Department of Defense grant W81XWH-16-1-0006, NIH grants R01 AI095634 and U19 AI109976 to M.E.P.
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The role of T cells in the progression of polycystic kidney disease
Nancy-Mize Gonzalez, Kurt Zimmerman, Cheng ‘Jack’ Song, Dustin Z. Revell, Michael Mrug, and Bradley K. Yoder
University of Alabama at Birmingham
Cystic kidney diseases are the fourth leading cause of renal failure, yet currently only palliative treatment options exist.
Dysfunction or loss of the primary cilia, through heritable genetic mutation, results in cystic kidney disease. Previous
work has highlighted an important role for macrophages in human and murine models of cystic kidney disease;
however, the involvement of other immune cells remains unknown. Hypothesizing possible downstream activation of T
cells, we looked for association with disease by performing confocal immunofluorescence microscopy on control and
cystic disease patients. We observed a marked increase in T cell (CD3+) populations in renal tissue, often surrounding
cysts and in close association with macrophages. T cells can polarize into pro-inflammatory (IL-17a+ Th17 cells) or antiinflammatory (IL-10+, CD25+ Treg cells) cytokine producers depending on the local microenvironment. To determine
the contribution of pro- and anti-inflammatory T cells to human cystic disease, we performed flow cytometry on human
kidney samples and ELIZA on serum isolated from control and polycystic kidney disease (PKD) patients. Our flow
cytometry data showed increased T effector cells (CD8+) and T helper cells (CD4+) in cystic kidneys. Further, end stage
renal disease patients have increased CD25+ CD4 Treg cells. ELIZA of samples isolated from human serum shows
increased IL-17a+ protein in patients under 30 years of age whereas patients over 30 years have minimal IL-17a+
protein. Collectively, these data suggest a T cell phenotype shift during disease progression and that T cells may be
an attractive therapeutic target for cystic kidney disease.
Funding: PKRF grant 214g16a; UAB School of Medicine AMC21; NIH - T32 AI007051; R01 DK115752; R01 DK097423
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IL-1-IL-1R signaling significantly contributes to oviduct pathology in a mouse model of Chlamydia infection
Clare E. Gyorke, Avinash Kollipara, John Allen IV, Stephanie Montgomery, and Uma M. Nagarajan
University of North Carolina, Chapel Hill
BACKGROUND: Neutrophils are strongly associated with irreversible oviduct damage during Chlamydia muridarum
infection. IL-1R1-binding induces production of pro-inflammatory cytokines and chemokines, which attract immune cells
including neutrophils and monocytes. We have shown that mice deficient for IL-1 Receptor (IL-1R) are significantly
protected from oviduct pathology. Interluekin-1 (IL-1) and IL-1 both bind IL-1R1, though we observe only IL-1
signaling contributes to oviduct pathology. IL-1 is a DAMP produced constitutively by epithelial and stromal cells which
can leak into the extracellular space during necrosis.
OBJECTIVE: We sought to determine IL-1’s role in immune cell recruitment, to identify the source of ‘pathologic’ IL1, and to determine which cells express IL-1R1 and thus could respond to IL-1.
METHODS: Progesterone-treated C57BL/6J WT and IL-1 KO mice were infected vaginally with C. muridarum strain
“Nigg”. Infection burdens were monitored by qPCR of cervical swabs, and single-cell suspensions of oviducts were
processed, stained for innate immune surface markers and analyzed by flow cytometry on 7, 10, 14 and 21 d.p.i.
Sections were fixed and stained for IL-1 or IL-1R1 by IHC at the same time points.
RESULTS: We see a dramatic difference in neutrophil influx at 10 & 14 d.p.i., though this disappears at 21 d.p.i. as
overall PMN populations decline. We observe no significant difference in levels of Chlamydia-clearing CD4 T cells or
bacterial burdens. We see a significant increase in IL-1R1 expression on CD45- cells by 21 d.p.i. By IHC, we see mostly
epithelial/stromal cells expressing IL-1R1 and IL-1. We propose that IL-1 released from epithelial cells during
early and mid-Chlamydia infection recruits PMNs to drive oviduct pathology.
This work is supported by NIH/NIAID - R01 AI067678
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The histone demethylase LSD1 regulates B cell proliferation and plasmablast differentiation
Robert R. Haines, Benjamin G. Barwick, Christopher D. Scharer, Parimal Majumder, Jeremy M. Boss
Emory University School of Medicine
B cells must undergo division-dependent epigenetic remodeling of gene promoters and cis-regulatory elements to
differentiate into antibody-secreting cells (ASCs). The master regulatory transcription factor BLIMP-1 reprograms the
B cell epigenome during ASC formation by recruiting histone modifying proteins to genomic binding sites. LSD1 is a
histone demethylase known to decommission active enhancers and cooperate with BLIMP-1. The specific contribution
of LSD1 to ASC formation is poorly understood. To address this topic, in vivo LPS-driven ASC formation was analyzed
in the context of B cell conditional deletion of LSD1. Following LPS inoculation of hosts, LSD1-deficient B cell
differentiation resulted in a two-fold reduction of splenic plasmablasts and serum IgM. LSD1-deficient plasmablasts
exhibited derepression and superinduction of genes involved in immune system processes including Siglecg, Sell,
Cd86, Hck, Il10ra, Cd28, Ifitm3, and Amigo2. A subset of derepressed genes were BLIMP-1 target repressed genes.
Cell cycle genes were globally downregulated without LSD1, which corresponded to a decrease in the proliferative
capacity of LSD1-deficient activated B cells. Plasmablasts lacking LSD1 displayed increased histone H3 lysine 4
monomethylation and chromatin accessibility at naïve B cell active enhancers and the binding sites of transcription
factors BLIMP-1, PU.1, and IRF4 that mapped to LSD1 repressed genes. Together these data show that LSD1 is
required for normal in vivo ASC formation, distinguish LSD1 as a key transcriptional rheostat in ASCs, identify a factor
responsible for decommissioning naïve B cell active enhancers, and suggest a functional interaction between LSD1
and BLIMP-1, PU.1, and IRF4.
Support: NIH/NIAID fellowship F31 AI131532 (RRH); NIH/NIAID R01 AI123733 (JMB); NIH/NIAID P01 AI125180 (JMB)
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Glomerular immunodeposits of patients with IgA nephropathy contain IgG autoantibodies specific for
galactose-deficient IgA1
Stacy Hall, Manish Saha, Dana Rizk, Zhi-qiang Huang, Rhubell Brown, Lea Novak, Bruce A. Julian, Jan Novak
University of Alabama at Birmingham
IgA nephropathy (IgAN) is the most common primary glomerulonephritis and a frequent cause of end-stage renal
disease. We have proposed a multi-hit mechanism to explain autoimmune features of IgAN, wherein the kidneys are
damaged as innocent bystanders: immune complexes consisting of galactose-deficient IgA1 (Gd-IgA1; autoantigen)
and IgG autoantibodies specific for Gd-IgA1 form in the circulation and deposit in the glomeruli, inciting injury. We
tested a hypothesis that IgG in the immunodeposits of patients with IgAN exhibit Gd-IgA1 specificity as
autoantibodies. We used remnant frozen renal biopsy specimens from 5 patients with IgAN with IgG glomerular codeposits and 3 patients with membranous nephropathy (MN). MN served as a control, as IgG in these deposits is
specific for PLA2R. Antigen-specific IgG was determined by ELISA using PLA2R or Gd-IgA1 as antigen. We
developed and validated a procedure for extraction of IgG from immunodeposits using biopsies from MN patients and
confirmed specificity of the extracted IgG. IgG molecular integrity was assessed by immunoblotting. IgG from MN
immunodeposits reacted with PLA2R, whereas IgG extracted from IgAN immunodeposits did not. Conversely, IgG
extracted from IgAN but not MN immunodeposits reacted with Gd-IgA1. IgG-IgA glomerular colocalization was
confirmed by confocal microscopy. These results revealed for the first time that IgG in IgAN immunodeposits are
autoantibodies specific for Gd-IgA1. These findings support the pathogenic significance of IgG autoantibodies in
IgAN.
Supported by NIH - DK078244 and a gift from the IGA Nephropathy Foundation of America
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A Novel Role for Hedgehog Signaling in Macrophage-Mediated Immune Evasion
Ann Hanna, Dongquan Chen, Rajeev S. Samant, and Lalita A. Shevde
University of Alabama at Birmingham
In the tumor microenvironment, cancer cells participate in crosstalk with the surrounding stroma. This tumor-stromal
interaction forms a balance dictating tumor-suppressing or tumor-promoting response mechanisms. Macrophages in
the tumor microenvironment are plastic and can mediate several functions depending on their activation states. Tumorassociated macrophages co-exist as two major phenotypes: anti-tumorigenic, immune-eliciting classically activated M1
and tumor-promoting, immune-suppressive alternatively activated M2 macrophages. M2 macrophages specifically
associate with more aggressive stages and poor clinical outcomes in breast cancer patients as they suppress the
tumoricidal properties of the immune system, thus facilitating tumor proliferation and dissemination.
Hedgehog (Hh) signaling is a critical developmental pathway; its activation modulates vital cellular processes like cell
proliferation, differentiation, limb development, and angiogenesis. While the Hh pathway is normally tightly controlled,
it can be deregulated, fostering tumorigenesis and tumor progression. Aberrant Hh signaling is particularly implicated
in breast cancer progression and metastasis.
In this study, we investigate the role of Hh signaling in polarizing breast cancer-associated macrophages toward the
detrimental M2 subtype. We report that targeting different steps of the Hh signaling cascade attenuates the cytokine
profile associated with M2 macrophages. We demonstrate that Hh signaling enables the molecular mechanism
responsible for alternative macrophage polarization. We furthermore identify significant shifts in immune cell
populations infiltrating the primary tumor when we administer an FDA-approved Hh inhibitor to an in vivo mammary
tumor model. This altered immune profile is dynamically characterized by a reduction in immune-suppressive cells
concomitant with enhanced antigen presentation properties and cytotoxic immune cell infiltration, overall culminating in
reduced metastasis.
Thus, we describe a novel role for Hh signaling in enabling pro-tumorigenic immunity by alternatively polarizing breast
cancer-associated macrophages. This study identifies a novel strategy, with potential clinical implications to treat breast
cancer through targeting aberrant tumor cell Hh activation and eliciting a robust anti-tumorigenic immune response.
Funding acknowledgements: NIH/NCI: R01 CA169202; R01 CA138850; DOD: W81XWH-14-1-0516
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T cells are required for alpha-synuclein-induced myeloid activation and demyelination in a mouse model of
multiple system atrophy
Ashley S. Harms1, Gregory P. Williams1, David J. Marmion2, Aubrey M. Schonhoff1, Asta Jurkuvenaite1, and Jeffrey H.
Kordower2
1 Department of Neurology, University of Alabama at Birmingham
2 Department of Neurological Sciences, Rush University
Multiple system atrophy (MSA) is a progressive neurodegenerative disorder characterized by abnormal accumulation
of the protein alpha-synuclein (α-syn) in oligodendrocytes and is accompanied by inflammation, demyelination, and
neuron loss in the brain. While little is known about the mechanisms of neurodegeneration in MSA specifically, recent
work has highlighted a key role for the immune system in the pathophysiology of synuclein-related diseases including
Parkinson disease. Using post mortem MSA patient brain, we show the presence of HLA-DR reactive microglia and T
lymphocytes (CD4, CD8+) in the diseased caudate/putamen. To model MSA in mice in vivo, we utilized a new viral
vector that selectively overexpresses α-syn in oligodendrocytes (Olig001-SYN) with >95% trophism in the dorsal
striatum, more closely modeling many features of human MSA including inflammation, demyelination, and
neurodegeneration. Using this model, we have found robust inflammatory responses including up regulation of MHCII+
expression on resident microglia and infiltration of pro-inflammatory monocytes into the CNS. Additionally, in response
to α-syn we observed robust infiltration of CD4+ and CD8+ T cell populations specifically in the area of the lesion and
an increase in antigen experienced CD44+, CD4+ T cells in the CNS draining cervical lymph nodes. Genetic deletion
of TCRβ or CD4+ T cells robustly attenuated α-syn-induced inflammation and subsequent demyelination in vivo. These
results demonstrate that T cell priming and infiltration into the CNS is a key mechanism of disease pathogenesis in
MSA, and suggests that therapeutics targeting T cells may be neuroprotective in human and rodent models of MSA.
Funding provided by NIH/NINDS R01 NS107316 to ASH
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Cellular stress mediated by the local microenvironment regulates the homeostatic loss of tissue-resident
memory CD8 T cells in the airways and lung parenchyma
Sarah L Hayward 1, Christopher D Scharer1, Shiki Takamura2, Gaurav Kumar1, Jeremy M Boss1, and Jacob E
Kohlmeier1
1Emory University School of Medicine Department of Microbiology & Immunology
2Kindai University Faculty of Medicine
Lung-resident memory T cells (lung TRM) are important for protective heterosubtypic immunity against influenza
viruses; however, the efficacy of this cellular immunity wanes over time. To better understand the mechanisms
leading to the decline of protective cellular immunity, we investigated the long-term maintenance of airway and
parenchyma lung TRM. In contrast to circulating flu-specific memory T cells and TRM in other tissues, lung TRM
numbers in the airways and parenchyma steadily decline for several months following influenza infection. All flu-specific
lung TRM decline at similar rates regardless of expression of the tissue residency markers CD69 and CD103.
Parabiosis experiments demonstrate that established lung TRM in the airways or parenchyma do not freely
interchange with circulating memory T cells. Thus the gradual loss of these cells is likely due to increased cell death
in the tissue. In support of this, airway and parenchyma lung TRM show increased apoptosis compared to systemic
flu-specific memory T cells during homeostasis. To identify epigenetic and transcriptional programs specific to lung
TRM, we performed parallel RNA-seq and ATAC-seq on flu-specific memory CD8 T cells from the airways, lung
parenchyma, and spleen. We found that lung TRM populations have increased expression of genes associated with
cellular stress, and airway TRM in particular have a signature associated with amino acid starvation and ER stress.
Finally, intratracheal transfer experiments determined that the airway environment was sufficient to program the lung
TRM transcriptional signature. Together, these data show that the decline of lung TRM is a direct result of cellular
stresses driven by the lung microenvironment.
GRANT INFO: This work is supported by R01 HL138508; R01 HL122559; U19 Al117891; F31 HL136101
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A novel mechanism for IL-23 to up-regulate AICDA and promote pathogenic autoantibodies in lupus
Huixian Hong,1, Qi Wu,1, PingAr Yang,1, Bao Luo,1, Jun Li,1, Hao Li,2, Daniel Cua,3, Hui- Chen Hsu,1 and John D.
Mountz,1,4
1University of Alabama at Birmingham
2Beth Israel Deaconess Medical Center, Harvard Medical School
3Discovery Research, Merck Research Laboratory
4Birmingham VA Medical center
Targeting IL-23 to treat autoimmune disease and chronic inflammation is under development based on its proinflammatory function and pro-Th17 cell effects. IL-23 was previously shown to be important for promoting pathogenic
autoantibody production in B6-Faslpr/lpr mice. In contrast, the lack of IL-23 did not influence germinal center (GC)
formation and IgG anti-CII autoantibodies in type II collagen immunized DBA/1 mice. We determined if IL-23 regulated
development of spontaneous GCs and autoantibody production in lupus-prone BXD2 mice by generating IL-23 deficient
BXD2-p19-/- mice. There was significantly decreased total IgG, but increased total IgM and IgM anti-DNA and RF
autoantibodies in BXD2-p19-/- mice compared to BXD2 mice. Flow cytometry and confocal imaging analyses showed
that both the size and number of GL-7+Fas+ GC B cells were increased, yet there was a decreased development of GC
dark zone (DZ) (CD86-CXCR4+) B cells in BXD2-p19-/- mice. Interestingly, the expression of activation-induced cytidine
deaminase (AICDA or Aicda) was significantly decreased in GC B cells in BXD2-p19-/- mice. However, the expression
of GC program genes (Bach2, Pax5) was increased except Bcl6. In contrast, the expression of key plasma cell program
genes Prdm1 in GC B cells was diminished in the absence of IL-23.
Our data suggest a novel pathway for IL-23 to promote IgG autoantibody production by upregulation of AICDA in the
GC DZ. Importantly, such pathway is independent of the canonical GC program genes that have been implicated for
the induction of AICDA. These results suggest a potential novel action of anti-IL-23 therapies to inhibit adaptive immune
responses in addition to its known inhibitory role of innate response in autoimmune diseases.
Grant acknowledgements: Department of Veterans Affairs Merit Review 1I01BX000600-01; NIH - R01 AI071110;
R01 AI083705; P30 AR048311; Lupus Research Alliance; p19 KO mouse is a generous gift from Merck; Il17ra KO
mouse is a generous gift from Amgen

A-48
A broad-spectrum protein-tyrosine-kinase inhibitor prevents upregulation of inflammation/fibrosis-related
genes induced by IgA1-containing immune complexes in a passive mouse model of IgA nephropathy
Zhi-Qiang Huang, Colin Reily, Nuo Xu, Zina Moldoveanu, Lea Novak, Stacy Hall, Rhubell Brown, Terry L. Lewis, Casey
T. Weaver, Amy Weinmann, Bruce A. Julian, Christopher D. Willey, Jan Novak
University of Alabama at Birmingham
IgA nephropathy (IgAN) is the most common primary glomerulonephritis worldwide. As there is no disease-specific
treatment, many patients progress to end-stage renal disease. It is believed that IgAN is driven by glomerular deposition
of pathogenic immune complexes (IC) consisting of galactose-deficient IgA1 (Gd-IgA1) and Gd-IgA1-specific IgG
autoantibodies. We have shown that these IC activate multiple signaling pathways in cultured primary human mesangial
cells, leading to cellular proliferation. We determined that dasatinib, a protein-tyrosine kinase inhibitor, blocks this effect
induced by these IC. We further assessed the effect of dasatinib in vivo using our passive mouse model of IgAN.
Intravenous administration of Gd-IgA1-IgG IC induced mesangial cell hypercellularity (51.6±8.0 x 10-5 cells/um2 in ICinjected mice vs. 39.4±6.5 x 10-5 cells/um2 in control mice) and expansion of extracellular matrix. These pathologic
changes were prevented by concomitant oral administration of dasatinib. Transcriptome profiling of mouse kidneys
revealed gene-expression changes induced by IC, similar to those reported for renal biopsies from IgAN patients.
Dasatinib blocked IC-induced over-expression of inflammation/fibrosis-related genes. Our in vitro and in vivo results
provide proof-of-principle of pathogenic potential of Gd-IgA1-IgG IC and demonstrate that this mouse model is a viable
tool for testing future therapeutic approaches.
Supported by NIH - DK078244 and a gift from the IGA Nephropathy Foundation of America
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Retrospective Study of Spirometry in CVID Reveals that FEF25%-75% can be used to Guide the Dose of IgG
Used to Protect Pulmonary Function
J. Ghably, Z. Wang, T. Hwangpo, X. Cui, and H. W. Schroeder, Jr
University of Alabama at Birmingham
OBJECTIVE: IgG therapy protects against lung function decline from bronchial infections in CVID. We did a
retrospective analysis of CVID patients who had a decline in health with worsening spirometric lung values and
analyzed whether increasing the IgG dosage was beneficial in patients on follow-up visits by examining spirometry,
antibiotic usage, and infections reported and compared them with other CVID sets who did not get a change in IgG
dosage.
METHODS: Of 193 CVID patients seen over 12 years; 38 patients with 171 clinical visits were seen on ≥3 visits,
demonstrated a ≥10% decrease in FEF25%–75% on visit 2, and met exclusion criteria. Within those clinical visits, we
found 38 dosage adjustment groups (DA) and 28 non-dosage adjustment groups (non-DA) for comparison. Three
FEF25%-75% tiers were identified: top (>80% of predicted), middle (50%-80%), and bottom (<50%). FEF25%–75%,
forced expiratory flow at one second (FEV1), forced vital capacity (FVC), and FEV1/FVC at visit 3 were compared
among those with DA or non-DA.
RESULTS: Dosage adjustment groups and non-DA groups did not differ in reports of clinical infections, but non-DA
subjects had a higher tendency to use antibiotics on Visit 3. Visit 3 FEF25%-75% increased among treated middle tier
(11.83.3%, p=0.0030; tested by mixed model), but not controls (0.32.9%, p=0.94). In top tier, FE25%-75% increased
in DA sets (8.44.4%, p=0.08) and non-DA sets (10.24.2%, p=0.14). In bottom tier, FE25%-75% decreased slightly
in DA sets (-1.02.6%, p=0.68), but increased in non-DA sets (5.12.0%, p=0.02). Improvement in FEV1/FVC at visit
3 was significant among middle tier DA groups, but not in non-DA groups (7.23.3%, p=0.04 vs. -0.20.8%, p=0.84).
CONCLUSIONS: Among CVID patients with moderate, presumed reversible, obstruction; increasing IgG resulted in
an increased FEF25%-75% and FEV1/FVC.
This research was funded by CSL Behring
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Trafficking of lung-migratory cDC2s into the spleen following influenza virus infection
Meagan Jenkins, Holly Bachus, and André Ballesteros-Tato
Department of Medicine, University of Alabama at Birmingham
Trafficking of antigen-bearing, migratory conventional dendritic cells type 1 (cDC1) and type 2 (cDC2) from the lung
into the lung-draining mediastinal LN (mLN) is essential for priming T cell responses to influenza virus. In the absence
of cDC1s and cDC2s, or when these are unable to traffic from the lung into the mLN, T cell responses are compromised,
which highlights the importance of these DC subsets in the generation of T-cell-dependent immunity to influenza.
Importantly, it is generally considered that cDCs shortly die after reaching the mLN and therefore do not recirculate
back to the blood. Nevertheless, DCs purified from the spleen of intransally influenza-infected mice efficiently prime
CD8+ T cell responses. Paradoxically, the two locations are not connected by the lymphatic vasculature and the
intransally-administered antigens do not freely reach the blood circulation. Thus, is not clear how DCs in the spleen
acquire influenza antigens following intranasal infection. Here we show that a fraction of the lung-migratory cDC2s that
reach the mLN following influenza virus infection egress from the mLN, reenter the blood circulation and subsequently
migrate into the spleen to prime CD8+ T cell Responses. Collectively, our results demonstrate a new paradigm of DC
migration, offer new insights into how systemic T cell responses to influenza are initiated, and will ultimately reveal new
strategies to elicit systemic responses to vaccination.

A-51
Myeloid Derived Suppressor Cell-Mediated Inhibition of T Cell Proliferation Is Enhanced By C-Reactive Protein
Rachel V. Jimenez and Alexander J. Szalai
Department of Medicine, University of Alabama at Birmingham
Myeloid derived suppressor cells (MDSC) are key mediators of immune suppression and since their initial discovery in
tumorigenesis evidence for their involvement in other pathologies is growing. Recently, we showed that in mice
experiencing acute kidney injury (AKI), MDSCs accumulate in the kidneys and their depletion is protective against AKI.
C-reactive protein (CRP) has long been used as a biomarker of inflammation and we have showed that CRP plays a
causal role in AKI, i.e. human CRP transgenic mice (CRPtg) have more severe injury compared to CRP knockout mice.
In CRPtg with AKI the exacerbated renal injury is accompanied by increased renal infiltration by MDSCs and depletion
of human CRP expression blunted renal MDSC infiltration and alleviated renal injury. Herein, using an established
protocol for generating MDSCs from bone marrow (BM-MDSC) we present evidence that human CRP modulates
MDSC ontogeny and function. BM-MDSCs are CD11b+ CD11c- F4/80- Ly6C+ Ly6G+ cells with an immature nuclear
morphology and effectively suppress the in vitro proliferation of CD3ε/CD28-stimulated CD4+ T cells, characteristics
similar to MDSCs isolated and FACS-sorted from the kidneys of mice with AKI. When added to bone marrow culture,
human CRP dose-dependently increased the proportion of BM-MDSCs generated, at the expense of the CD11c+
dendritic cell-like population, suggesting a role for CRP in bone marrow myeloid lineage fate commitment. Importantly,
in MDSC:CD4+ T cell co-cultures human CRP enhanced MDSC suppressive action on CD4+ T cell proliferation.
Ongoing work seeks to investigate the MDSC suppressive mechanism(s) potentiated by CRP and to explore whether
this effect requires CRP receptor expression by MDSCs. Future studies will follow in vivo the MDSC:CRP axis in AKI
and cancer.
Funding: F31 DK112646 (RVJ); R01 DK099092 (AJS)
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H3K27me3-specific demethylases restrain B cell differentiation
Anna K. Kania, Christopher D. Scharer, Muyao Guo, and Jeremy M. Boss
Department of Microbiology and Immunology, Emory University
B cell terminal differentiation into antibody secreting plasma cells must be properly regulated to ensure robust humoral
immune responses against foreign but not self-antigens. While the role of transcription factors in this process is wellestablished, the epigenetic enzymes that participate in B cell differentiation is still not fully understood. The histone
modification H3 lysine 27 trimethylation (H3K27me3) is associated with a repressive chromatin state and gene silencing
and is highly dynamic during B cell differentiation. EZH2, the enzyme that deposits H3K27me3, is required for germinal
center B cells and activating mutations occur in many lymphomas. However, the role of active demethylation of
H3K27me3, by enzymes such as UTX and JMJD3, in B cells is still to be elucidated. To determine the requirement of
these enzymes, we stimulated naïve B cells ex vivo in the presence of an H3K27me3 demethylase inhibitor or vehicle
control and assessed B cell differentiation. Inhibition of UTX and JMJD3 increased frequency of CD138+ plasmablasts
after 3 days of ex vivo culture. Plasmablasts generated in the presence of the inhibitor were able to secrete antibodies
and underwent the same number of cell divisions as control cells. Genome wide expression analysis of naïve B cells,
activated B cells, and plasmablasts cultured in the presence or absence of the inhibitor was performed to better
understand how UTX and JMJD3 regulate the transcriptional programming during B cell terminal differentiation. RNAseq revealed a skewing of differentially expressed genes that were repressed following inhibition. Gene Set Enrichment
Analysis (GSEA) revealed that genes involved in NF-kB–mediated TNF-a signaling as well as IL6 and STAT3 signaling
were downregulated in inhibitor treated cells. To validate these results in vivo, Cd19Cre/+Utxfl/flJmjd3fl/fl mice were
generated. Similar to what was observed after inhibitor treatment, genetic deletion of these enzymes led to an increase
in CD138+ plasmablasts. These data support a mechanism by which UTX and JMJD3 promote gene expression by
removal of H3K27me3 and place H3K27me3 demethylases as critical enzymes that regulate the epigenetic dynamics
of B cell terminal differentiation.
Funding source: NIH - AI123733
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GSDMD is critical for autoinflammatory pathology in a mouse model of Familial Mediterranean Fever
Apurva Kanneganti, R. K. Subbarao Malireddi, Pedro H. V. Saavedra, Lieselotte Vande Walle, Hanne Van Gorp, Hiroto
Kambara, Heather Sheppard-Tillman, Peter Vogel, Hongbo R. Luo, Ramnik J. Xavier, Hongbo Chi, and Mohamed
Lamkanfi
Pyroptosis is an inflammasome-induced lytic cell death mode, the physiological role of which in chronic inflammatory
diseases is unknown. Familial Mediterranean Fever (FMF) is the most common monogenic autoinflammatory disease
worldwide, affecting an estimated 150,000 patients. The disease is caused by missense mutations in Mefv that
activate the Pyrin inflammasome, but the pathophysiologic mechanisms driving autoinflammation in FMF are
incompletely understood. Here, we show that C. difficile infection of FMF knock-in macrophages that express a
chimeric FMF-associated MefvV726A Pyrin elicited pyroptosis and gasdermin D (GSDMD)-mediated IL-1β secretion.
Importantly, in vivo GSDMD deletion abolished spontaneous autoinflammatory disease. GSDMD-deficient FMF knockin mice were fully protected from the runted growth, anemia, systemic inflammatory cytokine production, neutrophilia
and tissue damage that characterize this autoinflammatory disease model. This work thus clearly delineates the
dominant contribution of GSDMD-mediated pyroptosis to IL-1β dependent pathology in this mouse model of FMFassociated autoinflammation and suggests that pyroptosis may similarly exert a crucial role in the etiology of other
chronic IL-1-mediated autoinflammatory and autoimmune diseases. Therefore, pyroptosis is established as a critical
in vivo mechanism of autoinflammation, opening up the possibility of pyroptosis inhibition as an anti-inflammatory strategy
in inflammasome-dependent autoinflammatory and autoimmune pathology.
Grant Acknowledgements: Part of this work was supported by European Research Council Grant 683144 (PyroPop)
and the Baillet Latour Medical Research Grant to M.L.
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Exposure to polyriboinosinic polyribocytidylic acid [poly(I:C)] before sensitization does not exacerbate
allergen specific T cells in a mouse model of house dust mite
Katundu Katundu; Beatriz Leon-Ruiz
Department of Microbiology, University of Alabama at Birmingham
Asthma is a noncommunicable respiratory disease that affects as many as 300 million people annually. Exposure to
environmental antigens such as House Dust Mite (HDM) trigger a complex immune response that ultimately leads to
persistent airway inflammation and asthma symptoms. Rhinovirus form a double-stranded (ds)RNA intermediate upon
infection and are closely linked to exacerbations of asthma in infants compared to adults. Thus, we hypothesized that
dsRNA intermediates would exacerbate the activation and differentiation of allergen specific T helper type 2 (Th2) cells
in our mouse model of HDM. We intranasally administered polyriboinosinic polyribocytidylic acid [poly(I:C)], a synthetic
analogue of dsRNA, before HDM sensitization and challenge. We found that intranasal sensitization with HDM
promoted the differentiation and expansion of OVA antigen-specific OTII CD4+ T cells in the draining lymph nodes of
our HDM model compared to the poly(I:C) exposed infants and adults. The amount of IL-4-producing Th2 cells and the
amounts of Th2 cells with high levels of IL-13 production in both the infants and adults were much less compared to
the control group. Because additional cognate interactions with antigen-presenting B cells are essential for the sufficient
development of Th2 cell responses to HDM, we found that the amount of B cells in the poly(I:C) exposed infants and
adults were significantly less compared to control. The activation and differentiation of allergen specific Th2 cells in the
poly(I:C) exposed infants did not differ significantly from those in adults. Thus, our data suggests that treatment with
poly(I:C) before the establishment of allergen specific Th2 cells does not exacerbate the HDM-specific pathogenesis
of allergic asthma.
Acknowledgements: This work was supported by UAB and National Institutes of Health, R01 AI116584
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Monocyte unresponsiveness and impaired TNF-α production limits LPS-induced protection from asthma in
infants
Kamaljeet Kaur and Beatriz Leon-Ruiz
University of Alabama at Birmingham
Background: The transcription factor T-bet regulates differentiation of T cells into Th1 cells, but also suppresses
endogenous Th2 cell-associated program during allergic asthmatic responses. Dendritic cells (DCs) can also express
T-bet, however, much less is known about the expression and function of T-bet in DCs. We have previously shown that
lung-derived CD11b+mDCs from adult mice up-regulate T-bet following house dust mite (HDM)-sensitization in the
presence of LPS. T-bet expression by CD11b+mDCs is required to suppress Th2 differentiation and HDM-driven allergic
responses. However, CD11b+mDCs from infants failed to up-regulate T-bet in low-LPS conditions and therefore failed
to suppress Th2 differentiation. Our findings also elucidated the mechanism of the defect in T-bet upregulation in infant
mice and found that whereas adult CD11b+mDCs up-regulated T-bet in response to TNF-α, which is rapidly induced
after HDM+LPS sensitization, infants failed to induce TNF-α in response to HDM+LPS sensitization and therefore
CD11b+mDCs failed to up-regulate T-bet. Here we aimed at elucidating the mechanism of the defect in TNF-α
production in infant mice.
Methods: Our study aims at elucidating the regulation of TNFα in adult and infant mouse in response to HDM +/- LPS
using flow cytometry.
Results: Monocytes are the principal source of TNF-α in vivo, after (HDM)-sensitization in the presence of LPS in adult
mice. The upregulation of TNF-α was specifically dependent on Toll-like Receptor-4 (TLR-4). In vitro, adult monocytes
produced significantly higher amounts of TNF-α as compared to that in infants in response to LPS stimulation.
Conclusion: Monocytes upregulate TNF-α levels in adult mice in response to LPS administration, which may serve as
a mechanism upstream of T-bet upregulation by DCs, which ultimately leads to suppression of allergic-Th2 responses
upon dose-dependent endotoxin sensitization – a mechanism which is defective in infants.
This work was supported by UAB and National Institutes of Health, R01 AI116584
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High CD8 T Cell Receptor Clonality and Altered CDR3 Properties in Adipose Tissue of Obese Mice
Wyatt J. McDonnell1, John R. Koethe2,3, Simon Mallal1, Mark A. Pilkinton1, Annet Kirabo4, Alyssa H. Hasty3,5, and Arion
J. Kennedy5
1 Center for Translational Immunology and Infectious Disease, Vanderbilt University Medical Center
2 Department of Medicine, Division of Infectious Diseases, Vanderbilt University Medical Center
3 VA Tennessee Valley Healthcare System
4 Division of Clinical Pharmacology, Department of Medicine, Vanderbilt University Medical Center
5 Department of Molecular Physiology and Biophysics, Vanderbilt University School of Medicine
Adipose tissue (AT) CD4+ and CD8+ T cells contribute to obesity-associated insulin resistance. Prior studies have
identified conserved T cell receptor (TCR) V and V chain families in obese AT compared to lean tissue, but the
presence and extent of clonal expansion of specific TCR sequences in obesity has not been assessed. We characterize
AT and liver CD8+ and CD4+ TCR repertories of mice fed low fat (LFD) and high fat diets (HFD) using deep sequencing
of the complementarity-determining region 3 (CDR3) of the TCR chain to quantify clonal expansion, TCR gene
usage, and amino acid content. In AT CD8+ T cells, a HFD reduced TCR diversity, increased public TCR clones, and
selected for TCR CDR3 regions which were less polar and enriched for positively-charged amino acids. We also
demonstrate that AT TCR repertoire sequences alone can distinguish between LFD-fed and HFD-fed mice. We also
found a significant elevation in negatively-charged isolevuglandin (isoLG)-adducted protein content of AT macrophages
of obese mice compared to lean. Our findings demonstrate that HFD is accompanied by clonal TCR expansion favoring
positively charged CDR3s, which may be an antigen-driven response to isoLG-adducted peptide accumulation in
macrophages.
Supported by Tennessee Center for 522 AIDS Research grant P30 AI110527
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PreB cell receptor componenets can affect bone integrity
Mohamed Khass1, Harunur Rashid3, Peter D Burrows2, S. Louis Bridges Jr1, Amjad Javed3 and Harry W Schroeder Jr1
1Department

of Medicine, University of Alabama at Birmingham
of Microbiology, University of Alabama at Birmingham
3Department of Oral & Maxillofacial Surgery, University of Alabama at Birmingham
2Department

B cell development begins in the fetal liver then switches after birth to the bone marrow (BM). During development, B
cells pass through a series of quality control checkpoints that test the integrity and function of their imunoglobulin. The
first checkpoint tests for the formation of pre B cell receptor (preBCR), which requires the successful association of a
surrogate light chain, composed of invariant λ5 and VpreB proteins, with a nascent heavy chain (µHC). B cells and
osteoblasts are in close physical proximity at this stage of development. Reciprocal cross-talk between osteoblast and
BM resident cells is known to occur, however, specific interactions between early B cells and osteoblasts are not known.
We sought to investigate the interplay between early B cell subsets and bone. Homeostasis of bone was analyzed, at
six months of age, in female mutant mice, including those with global deletion of Lambda 5 ( utant mice, including
those with global deletion of Lambda 5 (λ5), membrane bound IgM heavy chain (µMT), and CD19 genes. Analysis of
femurs showed that both trabecular and cortical bone were significantly decreased in λ5 and µMT mutant mice
compared to wild type (WT) controls. The number of both osteoblasts and osteoclasts in both strains decreased relative
to WT. The rate of bone synthesis was evaluated using double calcine injection. Synthesis of both trabecular and
cortical bone decreased significantly in the λ5 mutant mice. Interestingly, deletion of CD19 gene that affects subsets of
splenic mature B cells has minimal effect on bone. Taken together, our data shows that blockage of early developmental
stages of B cells in bone marrow affects osteoblast function and bone synthesis. This suggests that pre B cells in the
bone marrow play an important role in regulating development and maintenance of trabecular and cortical bone.
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The inhibitory checkpoint molecule NKG2A is upregulated on tumor infiltrating NK cells and CD8 T cells in
human head and neck tumors
Michael J. Korrer and Young Kim
Background: Immunotherapy has revolutionized cancer therapy by targeting checkpoint molecules found on
endogenous immune cells. Presently, the most commonly targeted checkpoint molecules are CTLA-4 and PD-1, which
results in response rates of approximately 25% in head and neck squamous cell carcinomas (HNSCC). Natural Killer
Group 2 A (NKG2A) is an inhibitory receptor found on NK cells and CD8 T cells, the receptor for which is HLA-E, a
non-classical MHC molecule often overexpressed in solid tumors. This study aimed to identify if NKG2A is expressed
on tumor infiltrating NK cells and CD8 T cells from human HNSCC tumors as it is a potential therapeutic target.
Results: We analyzed tumor infiltrating NK and CD8 T cells from HNSCC patients with matched PBMC by flow
cytometry and RNA-SEQ for the expression of activating and inhibitory receptors. We found a unique population of
effector memory PD-1+ NKG2A+ CD8 T cells which was absent from the blood. Interestingly, NKG2A+ PD-1+ CD8 T
cells expressed higher levels of both Perforin and Granzyme B. We also determined that the ligand for NKG2A, HLAE, was expressed on CD45+ monocytes and T cells, but not CD45- cells. In mice tumor models, administration of
vaccine adjuvants induced high expression of murine HLA-E (Qa-1) on tumor cells, and when combined with blocking
anti-NKG2A antibody, significantly reduced tumor burden.
Conclusions: This study provides the first characterization of human tumor-infiltrating NKG2A+ PD-1+ CD8 T cells.
We have shown that NKG2A+ CD8 T cells express the highest levels of cytotoxic markers, suggesting an enhanced
capacity to kill tumor cells, yet also the highest levels of checkpoint molecule expression. In vivo tumor models further
demonstrated that combining tumor vaccine with anti-NKG2A antibody can reduce tumor burden. Taken together, we
believe this makes NKG2A an ideal therapeutic target to improve anti-tumor cytotoxic responses in HNSSC.
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Nur77 has a cell intrinsic role in natural killer T cell development and function
Amrendra Kumar1,2, Naveenchandra Suryadevara2, Timothy M. Hill2, Laura E. Gordy2, Jelena S. Bezbradica2, Lan Wu2,
Pankaj Acharya3, Andrew I. Flyak2, Scott W Hiebert3, Luc Van Kaer2 & Sebastian Joyce1,2
1Veterans Administration Tennessee Valley Healthcare System
2Pathology, Microbiology & Immunology, Vanderbilt University School of Medicine
3Department of Biochemistry, Vanderbilt University School of Medicine
Natural killer T (NKT) cells are self reactive, innate-like lymphocytes that respond to self glycolipids under
inflammatory conditions. Nur77, an orphan nuclear receptor family transcription factor, is induced upon self
glycolipid recognition by the T cell receptor very early during NKT cell ontogeny. Nur77 function in NKT cell has not
been explored, however. Nur77 promotes negative selection of conventional T cell. It transcriptionally controls the
development of regulatory T cells (Tregs) and effector CD8 T cells. Thus, we hypothesized that Nur77 initiates an
NKT cell lineage-specific gene expression program and sculpts the semi-invariant NKT cell T cell receptor repertoire.
We found that double positive cells in transgenic mice that overexpressed wild type Nur77 (wtNur77tg) in T lineage
only underwent apoptosis. Consequently, wtNur77tg mice poorly developed mature T and NKT cells. Introgression of
the rearranged Vα14i α-chain gene into wtNur77tg mice (wtNur77tg;Vα14tg mice) rescued NKT cell ontogeny but arrested
development at a precursor stage immediately after positive selection. Residual NKT cells in wtNur77tg;Vα14tg mice
expressed lower levels of PLZF when compared to NKT cells in non-transgenic mice. So also, NKT cells in wtNur77tg;Vα
14tg mice do not respond to glycolipid agonists. These finding are consistent with new global gene expression and insilico analyses. Collectively, our data suggest that Nur77 induction initiates a gene expression program in developing
NKT cells that are critical for developmental progression and function of NKT cells.
Supported by: VA Merit Award BX001444; NIH - R01 AI061721; R01 AI042284
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Changes in homing receptor ligand expression induced by anti-CTLA-4 and anti-PD-1 blockade within the
tumor microenvironment of B16 melanoma
Minyoung Kwak, Amber N. Woods, Ashley L. Wilson, Craig L. Slingluff, Victor H. Engelhard
Despite some therapeutic success gained from advanced melanoma recurrence and survival with checkpoint blockade
therapy by anti-CTLA-4 and anti-PD-1, much is still unknown about its exact mechanism of action within the tumor
microenvironment and why it does not work for all patients. We sought to determine how homing receptor ligand
(HRL) expression on tumor vasculature is changed by the different mechanisms of either checkpoint blockade agent,
and how they effect intratumoral CD8 T cell (CD8) representation. Previous work from our lab found HRL expression on
tumor endothelial cells is induced by CD8 and dependent on their secretion of IFNg. We hypothesized that dual
treatment with anti-PD-1 and anti-CTLA-4 would lead to synergistic increase in expression of HRL on tumor
vasculature through anti-PD-1 allowing continued intratumoral CD8 proliferation while anti-CTLA-4 decreases
intratumoral Tregs. HRL expression and immune cell infiltrate were assessed in a B16F1 murine melanoma model. We
found at day 10, dual treatment with both anti-PD-1 and anti-CTLA-4 induced increased expression of the HRL VCAM1, while CXCL9 trended up compared to monotherapy and control. This was associated with an expanded intratumoral
CD8 population but no change in Tregs with dual treatment. Continued administration of checkpoint blockade therapy
to day 13, however, did not significantly increase HRL expression or intratumoral CD8 representation compared to day
10, while also not changing Tregs. Based on this data we suggest at day 10, the synergy of dual treatment allows the
significant expansion of intratumoral CD8 to promote HRL expression, however by day 13, this synergy is dampened
as anti-CTLA-4 mediates CD8 infiltration that no longer depends on anti-PD-1 activity, resulting in no significant
change in HRL at day 13. Understanding the driving force behind the lack of sustained increase in HRL expression
may identify a therapeutic target to increase responsiveness to checkpoint blockade therapy.
Research funding provided by NIH T32 CA009109
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T-dependent anti-commensal antibodies cooperate with IL-10 to limit susceptibility to inflammatory bowel
disease
Ashley E. Landuyt, Barbara J. Klocke, Keri M. Kemp, Carlene L. Zindl, Daniel F. DiToro, Trenton R. Schoeb, and Craig
L. Maynard
University of Alabama at Birmingham
Inflammatory bowel diseases (IBD) are chronic immune-mediated conditions of the gastrointestinal tract that develop
due to disrupted tolerance toward microbes. As the humoral contribution to IBD remains poorly understood, we sought
to determine the potential role of T-dependent antibodies in prevention of intestinal inflammation using mouse models
of IBD. For this, we utilized mice deficient in inducible T cell costimulator ligand (ICOSL). Icosl-/- mice have T and B
cells, but develop significantly fewer germinal centers and T-dependent antibodies. Icosl-/- mice also have elevated
frequencies of colonic CD4+ cells producing immunosuppressive cytokine IL-10. This suggests increased reliance on
IL-10 for homeostasis during T-dependent antibody deficiency. Therefore, we hypothesized that T-dependent
antibodies and IL-10 synergize to maintain intestinal immune homeostasis. We investigated this by breeding Icosl-/mice with mice deficient in CD4 T cell-derived IL-10 (Il10cKO) to generate Icosl-/-.Il10cKO mice. We found that codeletion of ICOSL and CD4 T cell-derived IL-10 resulted in severe colitis by 4 weeks of age. This early onset colitis was
delayed when Icosl-/-.Il10cKO progeny were fostered from birth by ICOSL- and IL-10 sufficient mice. These results
strongly suggest that maternally-derived T-dependent antibodies transmitted through breast milk are protective against
early onset colitis. We then investigated the importance of this synergy of antibodies and IL-10 throughout the lifespan
by temporarily eliminating IL-10-producing cells from adult mice deficient in T-dependent antibodies. Under these
conditions, Icosl-/-, but not wild type or IgA-/- mice, rapidly developed colitis. Furthermore, IgA coating of commensal
bacteria was similar in wild type and Icosl-/- mice, evidence that IgA function is not deleteriously impaired in the absence
of ICOSL. However, Icosl-/- mice displayed significantly reduced serum IgG and reduced IgG binding of mucosallyassociated microbes. Collectively, our results indicate a novel synergistic relationship between T-dependent IgG
antibodies and IL-10 in preserving intestinal immune homeostasis throughout life.
Acknowledgments: NIH, CCF
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Polarization of innate neutrophils due to Tollip deficiency modulates colonic tumorigenesis
Christina Lee, Yao Zhang, Liwu Li
Virginia Polytechnic Institute and State University
Cancer cells are known to modulate immune cells to cater their uncontrolled growth and advancement. However, the
mechanism behind the cancer cell and immune cell communication/interaction is not well understood. Both pro-tumoral
and anti-tumoral immune cell activities are consistently found in literature. In this study, we aim to identify the potential
interaction of neutrophils with tumor cells and its underlying mechanisms. We have previously identified an inhibitory
molecule, Toll-interacting protein (Tollip), in NFκB pathway which may be involved in the innate immune cell polarization.
We employed the AOM and DSS model to mimic human colorectal cancer in mice, and studied the effect of neutrophils
on murine colon cancer development as well as the role of Tollip in neutrophil polarization. We found that mice with
Tollip knockout have consistently better clinical outcomes and lower polyp formation in the distal colonic region.
Histology stainings (H&E and IF) were carried out to examine tissue markers for colon tumorigenesis and flow cytometry
was performed to characterize neutrophil phenotypes in vivo. In vitro studies were done to investigate the cellular and
molecular mechanisms behind the communication between cancer cell line, MCF10A, and primary neutrophils isolated
from WT and Tollip deficient mice. We observed that Tollip deficient neutrophils exhibit a more potent ability to directly
suppress tumor cell growth as compared to WT neutrophils. Elevated tumor cell apoptosis due to contact with Tollip
deficient neutrophils may account for the tumor cell suppression. Mechanistically, selective miRNAs expressed by Tollip
deficient neutrophils may be responsible for enhanced tumor cell apoptosis. Further research into characterizing the
cellular and molecular pathways involved in communications between the cancer cell and neutrophils involving Tollip
is needed and may hold promise for innate immune cell-based cancer therapies.
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Alteration of TCR Dβ Sequence Content Alters TCR Repertoire and T Cell Development
Michael S Levinson, Aaron Silva-Sanchez, Barry P Sleckman, Yingxin Zhuang, & Harry W Schroeder Jr
University of Alabama at Birmingham
TCRβ diversity (Dβ) sequences are highly conserved, with trout Dβ1 identical to human and mouse. Natural selection
acts on DH to shape immunoglobulin H chain diversity and B cell development. We hypothesized that natural selection
similarly acts on Dβ to bias TCRβ diversity and T cell development. To test this, we created a novel Dβ1 allele (DβYTL)
that replaces Dβ1 with DHDSP2.3. Unlike Dβ1 where glycine predominates in all three reading frames (RFs), DHDSP2.3
RF1 encodes tyrosine, RF2 encodes threonine and valine, and RF3 encodes leucine. Splenic T cells using DβYTL
expressed TCRs enriched at particular CDR-B3 positions for tyrosine, but depleted of leucine. Dβ sequence alteration
impaired thymocyte and peripheral T cell development, and T cell reactivity to an ovalbumin immunodominant epitope.
We conclude that natural selection of Dβ sequence is used to bias and shape the TCR repertoire, facilitating T cell
development and influencing epitope recognition.
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CD206 Positive Renal Resident Macrophages Facilitate Cyst Progression in a Juvenile-induced Cilia Mutant
Mouse Model
Zhang Li, Kurt A. Zimmerman, Cheng Song and Bradley K. Yoder
1Department of Cell, Developmental, and Integrative Biology, University of Alabama at Birmingham
Polycystic kidney disease (PKD) is one of the most common inherited genetic renal diseases affecting about 500,000
people in the United States and 7 to 17.5 million worldwide. It has been reported that abnormalities in the structure or
function of primary cilia result in kidney cyst growth in animal models of PKD and human patients, but the mechanism
of how primary cilia regulate cystogenesis is largely undefined. Recent data suggests that macrophages are associated
with cyst formation in PKD; however, it is not well understood whether there is a specific macrophage subset
responsible for cyst formation considering their phenotypic diversity and functions. Our data indicate that there is a
predominant subset of renal resident macrophages expressing CD206 in juvenile WT mice, which decrease
dramatically as the mice mature into adulthood. To address the involvement of cilia and CD206+ resident macrophages
in cyst formation, our lab utilized a CaggcreERT2;IFT88f/f mouse to conditionally disrupt the ciliogenic IFT88 gene to
cause cilia loss in juvenile mice. Interestingly, our data show that induction of cilia loss in juvenile stages prevents the
normal decrease of CD206+ resident macrophages. Further, these macrophages accumulate during cyst formation
raising the possibility that they contribute to disease pathogenesis. The objectives of my project are to assess whether
the CD206+ macrophages are important in driving cystogenesis and to understand how loss of cilia on tubule epithelium
influence macrophage proliferation, survival, and polarization in the kidney. To accomplish this, we are depleting the
CD206+ macrophages to analyze whether this alters the rate of cyst formation and are performing bulk and single cell
RNAseq to identify and then analyze reciprocal signaling networks between the epithelium and macrophages during
early stages of disease initiation and during cyst progression.
This study is supported by: Polycystic Kidney Disease Foundation 214g16a and AMC21
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Using histone deacetylase inhibitors to improve and prolong CD8+ T cell responses to breast cancer
Mingyong Liu; Tyler R. McCaw; Mei Li, PhD; Dmytro Starenki, PhD; Sara J. Cooper, PhD; Rebecca C. Arend, MD;
Andres Forero, MD; Donald J. Buchsbaum, PhD; Troy D. Randall, PhD
University of Alabama at Birmingham
Immune infiltration in tumors has been associated with an improved clinical outcome, and T lymphocytes are often
critical mediators of this observation. However, they quickly enter a state of dysfunction called “exhaustion” in the tumor
microenvironment. Since T cell exhaustion has been characterized by epigenetic reconstruction, whether progression
of this exhaustion-associated remodeling process can be impaired for cancer treatment requires further study. To
address this, we implanted TS/A murine mammary carcinoma cells orthotopically into syngeneic mice and treated them
with entinostat (ENT), an inhibitor of class I histone deacetylases (HDAC). We found ENT reduced tumor growth, and
this was dependent on CD8+ T cells. Indeed, intratumoral CD8+ T cells from the ENT treated mice were of superior
quality, as they produced elevated IFN TNF and Granzyme B. We also found treatment with ENT reduced the
expression of Eomes while increased that of T-bet and TCF1 in infiltrating CD8+ T cells, which is consistent with a “less
exhausted” phenotype. Interestingly, simply adjusting the timing of ENT administration relative to T cell activation
brought about a pronounced change in drug efficacy. Although starting ENT dosing on day 0 did not affect antitumor
responses, treatment beginning on day 7 led to robustly enhanced tumor control and even tumor eradication in some
mice. Consistent with the idea that the effects of HDAC inhibitors depend on cellular activation status, naïve CD8+ T
cells activated in the presence of ENT in vitro exhibited impaired proliferation, while pre-activated T cells were only
modestly influenced. Collectively, entinostat can potently augment the antitumor capacities of previously activated CD8+
T cells. ENT may therefore be a powerful adjuvant in tumor immunotherapy and combat T cell exhaustion to make
clinical responses more durable.
Funded by: Breast Cancer Research Foundation of Alabama; NIH R01 CA216234 to TDR; P30 CA013148; Medical
Scientist Training Program, NIGMS T32 GM008361
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Glutaminase inhibition increases CD8 T cell effector function
Matthew Madden1, Marc Johnson1, Gongbo Li2, Marco Davila2, Jeffrey Rathmell1
1Vanderbilt University Medical Center
2Moffit Cancer Center, Tampa, FL
T cells dramatically increase their metabolic activity upon activation and activated effector T cell subsets utilize distinct
metabolic programs. Glutaminolysis, the breakdown of glutamine important for anaplerosis and other anabolic
processes, is upregulated on T cell activation. Previous studies demonstrated that inhibition of anabolic pathways, such
as glycolysis and mTORC1 signaling, decreases effector function in CD8 T cells. In contrast, here we show that blocking
glutaminolysis by treatment with glutaminase inhibitor CB839 during activation of murine CD8 T cells increases effector
function. Granzyme B and Perforin levels increase with CB839 treatment, as do effector-associated transcription factors
Tbet and Eomes. Inhibitory receptors Pd1 and Lag3 are also increased, consistent with greater effector differentiation.
Intriguingly, glutaminase inhibition also increases Ki67, Bcl2, and CD62L levels, suggestive of increased proliferation,
survival, and T cell memory. Correspondingly, murine chimeric antigen receptor (CAR) T cells transiently treated with
CB839 sustain higher peripheral blood levels in vivo than non-treated CAR T cells. Overall, our results suggest that
glutaminase inhibition by CB839 increases CD8 T cell effector function as well as in vivo persistence, making
glutaminolysis an attractive target for manipulation in anti-tumor immunity. Future directions include examining
differences of CD8 versus CD4 T cells treated with CB839, glutaminolysis’s role in T cell memory formation in vivo, the
effect of transient CB839 on anti-tumor adoptive cell therapy models, and the mechanism of CB839’s effect on T cell
fate with metabolomic and transcriptomic approaches.
Funding: R01 DK105550 to JR
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LRRK2 expression distinguishes infiltrating bone marrow-derived macrophages from microglia after brain
insult
Tyler Maltbie, Hisham Abdelmotilib, Ravindra Boddu, Ashley Harms, Andrew West
University of Alabama at Birmingham
Mutations in leucine-rich repeat kinase 2 (LRRK2) that augment kinase activity are the most common genetic risk factor
for the development of Parkinson’s disease. However, how these mutations function in disease development and
progression still remains unclear. Mounting evidence suggests LRRK2 acts in pro-inflammatory cascades in immune
cells of the myeloid lineage. Previous work from our laboratory demonstrated that the pathogenic G2019S LRRK2
mutation increases CD68+ myeloid cell expansion in the brain post-insult, while LRRK2 knockout reduces this
expansion. Unfortunately, due to overlapping protein expression profiles, the myeloid populations in the brain (resident
microglia and infiltrating macrophages) are difficult to distinguish with conventional methods. In order to determine
population-specific contributions to the myeloid expansion observed, we utilized genetic reporter mice with Creinducible TdTomato expression driven by the CX3CR1 promoter to fate map the cells responding in the brain. Longlived microglia maintained TdTomato expression while the circulating monocytes dropped TdTomato expression as
they replenished from bone marrow. Post-challenge with a cocktail of interferon gamma and lipopolysaccharide we
observed the predictable CD68 myeloid expansion. Importantly, while CD68+ TdTomato+ cells were found, no
TdTomato+ cells were found expressing LRRK2. Moreover, a significant majority of the CD68+ cells were TdTomatoand expressed LRRK2. We demonstrate, for the first time, a clear differential expression of LRRK2 between microglia
and infiltrating macrophages. These findings indicate that LRRK2 function in bone marrow-derived macrophages may
influence Parkinson’s disease onset by contributing to a chronic pro-inflammatory milieu in the brain in response to
disease pathology. Furthermore, these data suggest cell-specific targeting of LRRK2 kinase activity is a potential
therapy in the treatment of not only Parkinson’s disease, but neuroinflammation in general.
Funding source: R01 NS064934
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Gut microbiota provides real-time modulation of germinal center reactions that impact Plasmodium parasite
burden
Rabindra Mandal and Nathan W. Schmidt
Department of Microbiology and Immunology, University of Louisville
Plasmodium infection is one of the major global health burden. Previously, we reported that gut microbiota modulates
severity of malaria in mice. Knowledge gap remain on how and when gut microbiota regulates immune responses to
modulate the severity of Plasmodium infection. In this study, C57BL/6 mice susceptible to high parasitemia were orally
treated with one of five different antibiotics to modulate gut bacteria and assess their impact on Plasmodium yoelii
17XNL parasitemia. Neomycin had no effect on parasitemia while ampicillin, gentamicin, metronidazole and
vancomycin treated mice had decreased parasitemia compared to untreated mice. Interestingly, while metronidazole
treated mice had reduced parasitemia, gut bacteria composition at the species level was similar in control, neomycin
and metronidazole treated mice. Vancomycin was selected for future studies because it is not absorbed through the
intestines. This precludes a direct effect on Plasmodium, unlike metronidazole that can be absorbed and has known
antiparasitic effects. Treatment of mice with vancomycin at the time of infection and seven-days post infection resulted
in decreased P. yoelii parasitemia suggest dynamic interaction of gut microbiota with immune cells in real-time to
regulate immune responses. Mechanistically, blocking the germinal center reaction with an anti-CD40 ligand antibody
in vancomycin treated mice showed increased susceptibility to P. yoelii as opposed to decreased parasitemia in mice
treated with vancomycin and isotype control antibody. Finally, fecal microbiota transplant from mice susceptible to high
parasite burden into mice resistant to high parasite burden at time of P. yoelii infection or seven-days post infection
resulted in resistant mice developing high parasite burden. These data demonstrate the gut microbiota also provide
real-time modulation of immune responses in mice resistant to high parasite burden. These data raise the possibility of
developing novel therapeutics that modulate gut bacteria, including established bacterial communities, to prevent
severe malaria in humans.
Acknowledgements: This work was supported by the National Institutes of Health, R21 AI113386 and R01 AI123486
to N.W.S.
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Transcriptional burst promotes functional adaptation in neutrophils recruited to cystic fibrosis airways
Camilla Margaroli, Dalia Arafat-Gulick, Haydn T. Kissick, Osric Forrest, Fangxu Sun, Swetha Garimalla, Ronghu
Wu, Greg G. Gibson, and Rabindra Tirouvanziam
Emory University School of Medicine
Georgia Institute of Technology, Atlanta, GA
Rationale: Polymorphonuclear neutrophils (PMNs) are generally viewed as pre-programmed, with a short
lifespan and little opportunity to deviate from their typical fates. In cystic fibrosis (CF) airway disease, PMNs
display complex changes consistent with a distinct, acquired fate. Here we investigated whether this new fate
was linked to de novo transcription.
Results: PMNs migrated to CF airway fluid in vitro (Forrest et al., J Leukoc Biol, 2018), and PMNs collected
from CF airways in vivo increased their RNA content more than 5-fold compared to matched blood PMNs.
Significantly different genes and pathways observed were consistent with: (a) increased survival and reduced
apoptosis, (b) changes in immunological signatures from pro-inflammatory to regulatory, (c) absence of primary
granule protein transcripts. Proteomics analysis of in vitro migrated PMNs validated the observed RNASeq profile,
supporting the notion that transcriptional burst enables PMNs metabolic licensing to the CF airway
microenvironment and downstream functional adaptation, including a refractory state toward bacterial killing.
Conclusions: These results suggest that PMNs survive and adapt in the hostile CF airway environment via
de novo transcription. However, this does not include RNAs for genes expressed in early developmental
stages, for which a transcriptional block may exist. These findings challenge the conventional paradigm that
holds PMNs as short-lived and transcriptionally silent cells, and open exciting avenues for PMN-targeted
therapies in CF.
Acknowledgments: NHLBI R01 HL126603, Center for Pediatric Innovation at Georgia Tech & Emory, and
CF@LANTA RDP Fellowship (funded under US CFF MCCART15A0)
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CD11c-specific FcRIIb Modulates Serum Cholesterol and Triglyceride Levels and Increases Atherosclerosis
in Ldlr-/- Mice
Jennifer Marvin1, Jillian P. Rhoads1, Yanice Mendez-Fernandez2, and Amy S. Major1
1Department of Medicine, Division of Rheumatology and Immunology, Vanderbilt Medical Center
2Department of Biology, Trevecca Nazarene University
Atherosclerosis is a chronic inflammatory disease that underlies two of the leading causes of death – heart attack and
stroke. Cholesterol and in particular, oxidized lipoproteins (oxLDL), are long known contributors to plaque formation.
Interestingly, circulating oxLDL often complexes with specific antibodies to form oxLDL immune complexes (oxLDLICs). Despite knowing that titers of oxLDL-IC correlate with atherosclerosis severity in humans, it is only recently that
oxLDL-ICs were directly implicated in disease pathogenesis. We previously reported that oxLDL-ICs induce greater
pro-inflammatory cytokine production from bone marrow-derived dendritic cells (BMDCs). These cytokines then
induced greater pathogenic TH17 skewing than oxLDL alone. We hypothesized that a potential mechanism for these
observations is immune complex interaction with its canonical receptors, the Fc gamma receptors (FcRs) on DCs.
While activating FcRs are conclusively shown to be pro-atherogenic, the role of the inhibitory FcRIIb in atherosclerosis
is less clear. To investigate the effects of FcRIIb on DCs, we utilized FcgR2bfl/fl mice with a CD11c-cre. We report that
oxLDL-IC stimulation of BMDCs generated from these mice resulted in similar pro-inflammatory cytokine profiles as
controls. Surprisingly, bone marrow chimeras of Ldlr-/- recipients of CD11c-Cre+ FcgR2bfl/fl bone marrow had lower body
masses, spleen masses, and triglyceride and cholesterol levels compared to littermate controls. This more favorable
metabolic profile was associated with a 45% decrease in total atherosclerotic plaque burden. Analysis of total lipids
from the feces of these mice revealed a 25% decrease in excreted cholesterol at baseline and a 45% decrease in
excreted cholesterol and triglycerides in the CD11c-Cre+ group after five weeks of Western diet. Interestingly, BMDCs
generated from the CD11c-Cre+ FcgR2bfl/fl mice expressed 2-fold more of the scavenger receptor CD36 when
stimulated with oxLDL or oxLDL-ICs. Collectively, these results demonstrate a novel role for FcRs on CD11c+ cells in
maintaining cholesterol homeostasis with direct implications on atherosclerosis.
Grant Acknowledgements: VUSM Medical Scholars Program (to JM); VA Merit Grant (to AM) I01BX002968
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SIV persistence in cellular and anatomic reservoirs in ART-suppressed infant rhesus macaques
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Worldwide, nearly two million children are infected with HIV, with breastfeeding as the cause of the majority of
contemporary HIV transmissions. Antiretroviral therapy (ART) has greatly reduced HIV-related morbidity and mortality
in children but is not curative. The main barrier to a cure is persistence of latent HIV in long-lived reservoirs, best
characterized in the resting memory CD4+ T-cells. However, our understanding of the cellular and anatomic sources of
the persistent HIV reservoir during infancy and childhood is limited. The composition of the CD4+ T-cell pool differs in
adults and infants, resulting in potential differences in the makeup of the SIV reservoir. Here, we developed a pediatric
model of ART suppression in orally SIV-infected rhesus macaque (RM) infants, with measurement of virus persistence
in blood and tissues after 6 to 9 months of ART. Cross-sectional analyses were conducted to compare SIV RNA and
DNA levels in adult and infant RMs naïve to treatment and on suppressive ART. This study demonstrates: i) efficient
viral suppression following ART initiation in SIV-infected RM infants with sustained undetectable plasma viral loads on
ART; ii) reduction in SIV RNA and DNA on ART in lymphoid tissues of both infant and adult RMs, but stable levels of
SIV RNA and DNA in the brains of viremic and ART-suppressed infants; and iii) a large contribution of naïve CD4+ Tcells to the total CD4 reservoir of SIV in blood and lymph nodes of ART-suppressed RM infants. These results reveal
important aspects of HIV/SIV persistence in infants and provide insight into strategic targets for cure interventions in a
pediatric population.
Supported by R01 AI133706 and the Emory+Children’s Pediatric Center Seed Grant Program
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A proposed role for Interleukin-6 in the modulation of Th2 asthmatic responses
Erin McLaughlin and Beatriz León, PhD
University of Alabama at Birmingham
The incidence of allergic asthma in the United States is growing each year, with the number of people with asthma
reaching 25 million in 2018. Asthma, like other allergic diseases, typically develops in early childhood, when
sensitization most often occurs. One proposed explanation for the increase in asthma in developed countries is the
hygiene hypothesis, which states that a lack of early childhood exposure to high levels of endotoxin, like LPS in gram
negative bacteria, increases susceptibility to allergic diseases. However, it is not known why this protective exposure
to endotoxin must occur during early childhood or by what mechanism endotoxin yields protection against allergy
development. Our lab has previously examined age-related differences in asthma development comparing adult and
infant C57BL/6 (B6) mice when given house dust mite (HDM) and varying concentrations of LPS. Preliminary data
suggest low doses of LPS given during HDM sensitization prevent Th2 allergic responses (a hallmark of asthma
pathology) in adults, while infants still develop robust Th2 responses. Interestingly, adult B6 mice lacking Interleukin-6
(IL-6) induce strong Th2 responses, like what is seen in infant B6 mice, when given HDM with or without LPS,
suggesting an important role for IL-6 in the LPS-mediated suppression of Th2 responses. It is known that mice do not
produce IL-6 until 4 weeks of age, further suggesting that a lack of IL-6 is involved in the development of allergic
pathologies. We hypothesize that IL-6 influences T cell polarization by modulating the expression of T-bet, a
transcription factor known to inhibit the development of Th2 cells by promoting Th1 cell development. Here, we
investigate the mechanisms by which IL-6 influences T cell responses to HDM with or without LPS.
Funding: R01 AI116584

B-8
AMPKα1 in B cells regulates primary and recall humoral responses and metabolic signaling
Shawna McLetchie, Sung Hoon Cho, Mark Boothby
Vanderbilt University
Activated B cells undergo proliferation, selection, and eventual differentiation into either memory B cells or antibodysecreting plasma cells. Emerging evidence indicates that metabolic programs regulate B cell activation and antibody
responses. However, the metabolic programs that support the durability of plasma cells and the memory B cell
population are unknown. Adenosine monophosphate-activated protein kinase (AMPK) is an evolutionary conserved
serine/threonine kinase that integrates cellular energy status and nutrient availability to intracellular metabolic
pathways. Here we show that the loss of AMPKα1 in B cells leads to an increase in circulating immunoglobulin in
primary responses to a hapten-carrier in vivo. Consistent with the evidence from the primary immunization, the loss of
AMPKα1 in B cells leads to increased secreted IgG when activated by an in vitro culture system. In sharp contrast to
the primary response, memory responses of mice harboring B cells lacking AMPKα1 have a reduced capacity for
eliciting effective humoral immunity. Notably, in recall responses, germinal center B cells, memory B cells, and the
plasma cell population (CD138+TACI+) are diminished in mice that possess AMPKα1-deficient B cells compared to
wildtype control mice. The loss of AMPKα1 from B cells is also associated with impairments in downstream signaling
associated with mTORC1, fatty acid oxidation, and autophagy. Collectively, these findings suggest AMPK plays a role
in regulating primary and recall humoral responses potentially by regulating metabolic programs in B cell subsets.
Funding: R01 AI113292; R01 HL106812; R25 GM062459; T32 CA009592
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Post-transcriptional regulation of Foxp1A is critical for germinal center T follicular helper cell differentiation
Ryan McMonigle1, 2, Yinhu Wang Ph.D.1, Jianlin Geng Ph.D.1, Hairong Wei Ph.D.1, and Hui Hu Ph.D.1
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Germinal center (GC) formation during an immune response is vital for the generation of high-affinity antibodies and
long-lived memory B cells. T follicular helper (Tfh) cells are a subset of CD4 T lymphocytes critical for GC formation.
We have previously identified transcription factor Foxp1 as a critical negative regulator of Tfh cell differentiation. Initial
Tfh cell differentiation is inhibited via the sum of constitutively expressed Foxp1A isoform and T cell receptor stimulation
induced Foxp1D isoform. In this study, we investigated the expression of Foxp1 in CXCR5+ PD-1+ precursor Tfh (preTfh) cells that are dependent on cognate T-B cell interactions to differentiate into CXCR5hi PD-1hi GC-Tfh cells. We
found that Foxp1D was not induced in pre-Tfh or GC-Tfh cells. In addition, Foxp1A expression was progressively
decreased during pre-Tfh to GC-Tfh cell differentiation, without dramatic change in mRNA expression. Retroviral
Foxp1A expression in Foxp1 deficient T cells substantially blocked pre-Tfh to GC Tfh differentiation, resulting in
impaired GC B cell formation. These results suggest that the post-transcriptional down regulation of Foxp1A is critical
for the differentiation of pre-Tfh to GC-Tfh cells. Elucidating the signaling pathway responsible for controlling Foxp1A
levels may provide the opportunity to manipulate Tfh responses in vaccine development and autoimmune disorders.
Funding: MSTP NIH/NIGMS T32 GM008361; NIH/NIAID R01 AI130232
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An In Vitro Primary Human Fallopian Tube Epithelial Model to Study Chlamydial Pathogenesis and Neutrophil
Transmigration
Bryan McQueen, Amy Kiathanapaiboon, Leslie Fulcher, Mariam Lam, Kate Patton, Victoria Madden, Mehmet Kissmer,
Priscilla Wyrick, Catherine O’ Connell, Scott Randell, Toni Darville, Uma M. Nagarajan.
Background. Chlamydia trachomatis (CT) is the most common bacterial sexually transmitted infection worldwide that
can lead to acute pelvic inflammatory disease, chronic pelvic pain, ectopic pregnancy, and/or infertility in women, as a
result of excessive neutrophil recruitment in the upper genital tract. Currently, transformed human cell lines and
mouse models are used to study these pathologies, but a primary human fallopian cell culture model replicating
human infection is not available.
Objective. To develop an in vitro human fallopian tube epithelial (FTE) cell culture model to study the molecular
mechanisms that induce host pathology during CT infections.
Methods. Stromal FTE cells were isolated from fallopian tube explants via salpingectomy from pre-menopausal
women. After 3-5 days expansion, cells were transferred to a 0.4µm PTFE Millicell CM® (upright) or 3µm Polyester
Oxyphen (inverted) membrane. Once confluent, an air-liquid interface (ALI) was established by removing media from
the apical surface. Apical and basolateral secretions were isolated for mass spectrometry. Cultures were characterized
by histology, confocal microscopy, SEM and TEM. Cells were infected with CT clinical strains and induction of
inflammatory responses was analyzed by RT-PCR and RNA sequencing.
Results. Histology and EM revealed polarized secretory and ciliated epithelial cells that closely resembled native
morphology. Additionally, the cells were successfully infected with clinical strains of CT. Apical secretions contained
mucins (MUC9, MUC16, MUC5B and MUC5A), and innate defense proteins (complement, proteases and antiproteases). A number of pro-inflammatory genes were expressed such as C-X-C motif chemokines, TNF, and IL-1.
Further, IPA indicated upregulation of genes associated with fibrosis, immune cell adhesion, interferon signaling, and
IRF signaling. Additionally, we demonstrate PMN transmigration in our inverted model in response to infection and
chemoattractants. Therefore, our model is optimal for studying host pathology in primary human cells that cannot be
studied with current cultures and animal models.
Acknowledgements: TTSA phase II, UNC
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Formation and function of CD49a+ and CD49b+ CD8 T cells in a breast cancer model
Marit Melssen, Robin Lindsay, Anthony Rodriguez, Salwador Cyranowski, Cornelis Melief, Craig Slingluff Jr, Victor
Engelhard
University of Virginia
Integrins CD49a and CD49b can mediate retention of lymphocytes in peripheral tissues by binding to collagens. Their
expression is upregulated on CD8+ tumor infiltrating lymphocytes (TIL) compared to circulating lymphocytes. Little is
known about how expression of these integrins is regulated and the function of the cells expressing them. We
hypothesized that integrin expression marks functionally distinct T cell subsets in the tumor microenvironment (TME),
regulated by differentiation and/or environmental factors. To test this hypothesis CD8 TIL from an implantable P53-/-,
KRAS mutated breast carcinoma model were evaluated for expression of CD49a and CD49b, as well as activation and
exhaustion markers. Different time points during tumor development were used to track CD49a and CD49b expression
over time. We found that at early time points, T cells were predominantly CD49b single positive (SP) or CD49aCD49b
double positive (DP). Later in tumor development CD49b SP cells largely disappeared and CD49a SP cells arose, while
the DP subset remained unchanged. When tumors were treated with FTY720 after initial early development to block
further T cell entry into the TME, the switch from CD49b SP to CD49a SP cells was even more pronounced, suggesting
that CD49b SP cells convert into CD49a SP cells. Interestingly, CD49a SP cells displayed an exhausted phenotype,
indicated by high co-expression PD1 and LAG3, whereas CD49b SP cells did not. Together, these data suggest that
CD8 TIL gain CD49a and subsequently loose CD49b, as they become exhausted in the TME. Future experiments will
address whether this switch is a general feature of the exhaustion process or if factors in the TME are crucial in this
phenomenon. Regardless, our findings raise important questions on the specific function of CD49a versus CD49b and
their potential role in T cell retention, localization and survival in the TME.
Funding: NIH - R21 CA185955 and CLIP grant
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PPARγ+ VAT-associated Tregs are required to suppress anti-tumor responses in the omentum
Selene Meza-Perez, Aaron Silva-Sanchez, Maria de la Luz Garcia-Hernandez, Uma Mudunuru, Thomas S. Simpler,
and Troy D. Randall
University of Alabama at Birmingham
Tumor metastasis to the omentum is associated with poor clinical outcomes. Although the omentum can generate
immune responses due to the presence of the milky spots, the role of this organ in anti-tumor immunity has not been
completely described. By implanting intraperitoneally tumor cells in mice we have found that peritoneal tumors grow
and expand in the omentum causing an increase in regulatory T cells (Tregs) together with the generation of tumor
specific CD8 T cells with an exhausted phenotype. To better understand this phenomenon, we studied a particular
subset of Tregs resident in all adipose tissues, including the omentum, called visceral adipose tissue (VAT)-associated
Tregs. The VAT-associated Tregs are not found in conventional lymphoid organs and are characterized by the
expression of ST2 (IL-33Ra) and the transcription factor PPAR which is essential for its development and function. To
test the role of VAT-Tregs in omental and peritoneal tumor immunity we induced ST2+Treg expansion by treating mice
with the PPARγ agonist drug pioglitazone (PGZ) prior tumor implantation. Interestingly, we found that tumor growth is
accelerated in PGZ treated mice correlating with an increase in activated ST2+ VAT-Tregs as well as an upregulation
in PD-1 expression on tumor-specific CD8 T cells. To corroborate the importance of PPARγ activation on VAT-Tregs
during tumor growth we generated mice with a Treg-specific deficiency in PPARγ (PPARγfl/FoxP3cre) and inoculated
them with tumor cells. We found that PPARγfl/FoxP3cre mice develop significantly smaller or null tumors in omentum
and peritoneal cavity linked to the ST2+ VAT-Tregs reduction together with an increase in effector tumor-specific CD8
T cells. Overall, these data suggest that PPARγ Tregs from omentum, predominantly the ST2+ VAT-Tregs are essential
to suppress anti-tumor immune responses and support tumor growth.
Funding: NIH R01 CA216234 to TDR
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Infectious models reveal a unique role for caspase-7 after cytotoxic lymphocyte attack
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Bacteria often invade host cells to avoid extracellular immune defenses. This strategy can be counteracted by cytotoxic
lymphocytes, such as natural killer (NK) cells and cytotoxic T lymphocytes (CTLs), which hunt down and execute host
cells harboring intracellular pathogens1,2. NK cells and CTLs use perforin to deliver granzyme B, which cleaves and
activates the executioner caspases3. Among these, caspase-3 is considered to be the most critical, while the
physiologic importance of caspase-7 has remained nebulous4. Here, we find a unique role for caspase-7 during perforin
attack by NK cells and CTLs against hepatocyte-invasive Chromobacterium violaceum and Listeria monocytogenes.
NK cells and CTLs triggered the activation of both caspase-3 and -7 in hepatocytes. Remarkably, Casp7–/– mice
phenocopied Prf1–/– mice in their susceptibility to these infections; caspase-3 could not compensate for the loss of
caspase-7. In contrast, Casp7–/– mice remained competent for perforin-mediated defense against actA mutant L.
monocytogenes, which cannot move directly from one infected hepatocyte to the next. Neither was caspase-7 required
during NK cell or CTL attack against murine cytomegalovirus or lymphocytic choriomeningitis virus. Our results suggest
that caspase-7 is not specific for defense against bacteria per se, but rather that caspase-7 targets an aspect of cellular
physiology that counteracts cell to cell spread.
NIH grants: AI097518; AI057141; and AI119073
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IL-35+ B cells establish immunosuppressive network in pancreatic ductal adenocarcinoma
Rahul Mirlekar1,2, Yuliya Pylayeva-Gupta1,2
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Despite advances in our understanding of the mutational landscape in pancreatic ductal adenocarcinoma (PDAC), this
devastating disease is now the third-leading cause of U.S. cancer-related deaths. While recent successes of cancer
immunotherapy have generated considerable excitement, this form of treatment has been largely ineffective in patients
with pancreatic cancer. A major barrier for immunotherapeutic approaches is marked immunosuppression within the
PDAC milieu. We have previously identified a novel role for IL-35 producing B cells in the pathogenesis of pancreatic
cancer. However, little is known about the mechanisms behind IL-35 activity in cancer. Here, we set out to elucidate
molecular and cellular mechanisms by which IL-35 facilitates the emergence of pancreatic cancer. Our results
demonstrate that IL-35, but not IL-10, potentiates PDAC growth. This correlates with induction of regulatory T cells and
suppression of effector T cell activity, suggesting that IL-35 controls endogenous anti-tumor immune responses in
PDAC. Furthermore, while IL-35 is expressed by several immune cell types in PDAC, we show that its expression
specifically in B cells is essential for suppression of anti-tumor T cell responses. Importantly, while PDAC is typically
resistant to anti-PD-1 immunotherapy, we demonstrate robust synergistic reduction in tumor growth when IL-35
deficiency is combined with anti-PD-1 treatment. Insights gleaned from these and further mechanistic studies of IL-35
in PDAC may be expeditiously translated into IL-35 targeted combination immunotherapy.
Funding: AACR-PanCAN Pathway to Leadership Award; V Foundation Scholar Award, NIH Career Enhancement
Award (NCI P50 CA196510)
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Flagellin-reactive CD4+ T cell clonotypes contribute differentially to epithelial barrier disruption in Crohn’s disease
Morgan, Nadine N, Wu, Jiongru, and Mannon, Peter J
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Aberrant adaptive immune responses to flagellin antigens are a hallmark of Crohn’s disease (CD). Anti-flagellin antibody
reactivity predicts disease severity and complication. Our lab has shown a high degree of TCRβ CDR3 clonotype sharing
among (active and inactive) CD patients, some of which are associated with the presence of anti-flagellin antibodies and
some of which are specifically expanded by flagellin antigen exposure. To further elucidate the role of flagellin antigens in
CD, we determined the functional phenotype of flagellin-reactive CD4+ T cells and examined flagellin-reactive CD4+ T cells
ability to induce disruption of the gut epithelial barrier using increased claudin-2 expression as a readout. We hypothesize
that there are differences in the functional phenotype of flagellin-specific CD4+ T cells within (inactive vs active) CD
patients that contribute to CD pathogenesis. To test this hypothesis, PBMCs were stimulated with flagellin antigens (Fla2
and CBir), C. albicans antigen, and polyclonal T cell stimulation (CytoStim). Although we observed increase CD154
expression following stimulation, there was no difference in the percentage and number of CD154+CD4+ T cells between
active and inactive CD patients. Interestingly, CD4+ T cells from active CD patients stimulated with Fla2, CBir1 and C.
albicans displayed a 13-, 4- and 2-fold increase in IFNγ production, respectively, in comparison to antigen stimulated CD4+
T cells from inactive CD patients. Furthermore, when antigen stimulated PBMCs media was added to HT-29 cells only
media from flagellin stimulated active CD patient cells display significantly increased claudin-2 expression. These results
support the notion that flagellin-reactive T cells isolated from an inflammatory milieu can differentially express interferon-γ
and contribute to disruption of the epithelial barrier. Given the connection between specific antigen-reactivity and T cellinduced B cell class switching, these data could be a link that connects the excess risk for severe Crohn’s disease in antiflagellin antibody seropositive patients.
Funding: Institutional IMPACT funds and UAB VA Merit award
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FcγRIIB is a novel coinhibitory molecule on effector CD8+ T cells
Anna B. Morris, David F. Pinelli, Danya Liu, Mandy L. Ford
Emory University
T cells are critical mediators of transplant rejection, and thus are an important target for anti-rejection therapies.
Costimulatory and coinhibitory molecules on CD8+ T cells provide necessary secondary signals for activation. FcγRIIB,
the only inhibitory Fcγ receptor, is known to be expressed by many immune cells, but has not been widely described
on T cells. We discovered that FcγRIIB is upregulated on T cells following alloantigen recognition, and sought to
determine the mechanism by which FcγRIIB inhibits alloreactive CD8+ T cell responses, to determine its therapeutic
potential in transplantation. In an in vivo murine model of transplantation, we monitored survival of minor-mismatched
skin grafts on WT and FcγRIIB-/- animals and found that FcγRIIB-/- animals exhibit accelerated rejection relative to WT
controls (MSTs of 20 vs. 33 days, respectively (p= 0.0002)). Furthermore, we detect a high frequency of CD8+ FcγRIIB+
cells within the effector memory T cell population, compared to central memory and naïve T cell populations (10% vs
3% vs 0.1%), that increases to 30% on antigen-specific CD8+ T cells on day 14 following skin transplantation. When
we pharmacologically inhibit FcγRIIB using a monoclonal antibody, we observed a significant increase in the frequency
of donor-reactive CD8+ T cells in the spleen at day 14 post-transplant (p<0.05). Finally, genetically knocking out FcγRIIB
on antigen-specific CD8+ T cells results in enhanced accumulation of antigen-specific CD8+ T cells at days 14 and 21
post skin transplantation. Based on these experiments, we conclude that FcγRIIB is a novel coinhibitory molecule
expressed on CD8+ T cells that intrinsically modulates T cell activation, and therefore is a potential target for immune
modulation during transplantation.
Funding: NIH/ NIAID R01 AI104699 and R01 AI073707 to MLF
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LSD1 regulates PD-1 expression through interactions with Blimp-1 during acute viral infection
Dennis Neeld, Alexander P. R. Bally, Peiyuan Lu, Parimal Majumder, Benjamin G. Barwick and Jeremy M. Boss
Emory University
During prolonged exposure to antigens, such as during chronic viral infections, sustained T cell receptor (TCR) signaling
via cognate peptide:MHC interactions results in T cell exhaustion mediated in part by the expression of Programmed
cell death protein 1 (PD-1). PD-1 blockade has been implemented in the clinical setting as a promising treatment for
several different forms of cancer and therefore obtaining a complete understanding of the epigenetic mechanisms that
regulate PD-1 is of great value to improving existing therapies. Here, we demonstrate that CD8 positive T cells lacking
lysine-specific histone demethylase 1A (LSD1) expressed approximately 2-fold higher levels of PD-1 mRNA following
TCR stimulation. Antigen specific CD8 T cells lacking LSD1 also showed increased surface levels of PD-1 during acute
infection with LCMV but not during chronic infection. Molecular analysis revealed that Blimp-1, a known repressor of
PD-1, recruits LSD1 for silencing. Although Blimp-1 is able to bind the PD-1 locus during both acute and chronic LCMV
infection, it fails to recruit LSD1 in the chronic setting. LSD1 is responsible for removing activating histone modifications
H3K4me1 and H3K4me2 and our results show that these marks are removed from the PD-1 locus only during acute
infection. During viral infection, loss of DNA methylation is associated with with PD-1 expression. Examination of the
PD-1 locus during acute infection revealed that LSD1 null CD8 T cells had less methylation compared to cells
expressing LSD1 further demonstrating the role of LSD1 in regulating PD-1 expression. Taken together, these results
demonstrate LSD1 downregulates PD-1 by interactions with Blimp-1.
This work was supported by NIH - R01 AI113021
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Extracellular Vesicles from Bone Marrow-Derived Mesenchymal Stromal Cells Support Ex Vivo Survival of
Human Antibody Secreting Cells
Doan Nguyen*, Holly Lewis*, Chester Joyner, Vivien Warren, Haopeng Xiao, Haydn Kissick, Ronghu Wu, Jacques
Galipeau, and F. Eun-Hyung Lee
Emory University
Georgia Institute of Technology
University of Wisconsin-Madison
(*Equally contributed)
Extracellular vesicles (EVs) from bone marrow-derived mesenchymal stromal cells (MSC) are novel mechanisms of
cell-cell communication over short and long distances. MSC have been shown to support human antibody secreting
cells (ASC) survival ex vivo, but whether crosstalk between MSC-ASC occurs via EVs is not known. We evaluated the
role of EVs in ASC survival and IgG secretion. EVs were isolated from irradiated and non-irradiated primary MSC and
were quantified. They were further characterized by electron microscopy (EM) and CD63 and CD81 immuno-gold EM
staining. Human ASC were isolated via FACS and cultured ex vivo with EV fractions, EV-reduced fractions, or
conventional media. IgG Elispots were used to measure survival and functionality of ASC. Contents of EV fractions
were evaluated by proteomics. We saw that both irradiated and non-irradiated MSC secretome preparations afforded
vesicles of a size consistent with EVs. Both preparations appeared comparable in EM morphology and CD63 and CD81
immuno-gold EM. Both irradiated and non-irradiated EV fractions supported ASC function, at 88% and 90%,
respectively, by day 3. In contrast, conventional media maintained only 4% ASC survival by day 3. To identify the
specific factors that provided in vitro ASC support, we compared proteomes of irradiated and non-irradiated EV
fractions with conventional media. Pathway analysis of these proteins identified factors involved in the vesicle-mediated
delivery of integrin signaling proteins. These findings indicate that MSC EVs provide an effective support system for
ASC survival and IgG secretion.
Grant acknowledgements: NIH - R01 AI121252; P01 AI125180; P01 A1078907; U19 AI109962; R01 DK109508; UL1
TR000454
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Factors of the Bone Marrow Microniche that Support Human Plasma Cell Survival and Immunoglobulin
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Human antibody secreting cells (ASC) from the peripheral blood are found during vaccination or infection but rapidly
apoptose unless they migrate to the bone marrow (BM). Yet, the elements of the BM microniche that are required to
sustain plasma cells remain elusive. In this study, we identified unique factors of the BM microenvironment that maintain
human ASC from the peripheral blood for over 50 days in vitro. The critical components of the cell-free in vitro BM
mimic consist of products from primary BM mesenchymal stromal cells (MSC), A PRoliferation-Inducing Ligand
(APRIL), and hypoxic conditions that are involved in the long-lived plasma cell (LLPC) maturation process. Comparative
analysis of protein-protein interactions between BM MSC proteomics with differential RNA transcriptomics of the blood
ASC and BM LLPC identified two major survival factors, fibronectin and YWHAZ. These BM MSC secretome proteins
and hypoxic conditions play a role in LLPC survival utilizing mechanisms that downregulate mTORC1 signaling and
upregulate hypoxia signatures. In summary, we identified fundamental elements of the BM survival niche (MSC
secretome, APRIL, and hypoxic conditions) that are important in maturation of blood ASC to BM LLPC.
Grant acknowledgements: NIH - R01 AI121252; P01 AI125180; P01 A1078907; U19 AI109962; R01 DK109508; UL1
TR000454; U01 AI045969; R21 Al094218, R21 A109601; R37 AI049660; HHSN266200500030C (N01 AI50029)
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Mature anti-insulin B cells survive and present antigen in the absence of Bruton’s tyrosine kinase
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Bruton’s tyrosine kinase (Btk) is a tec-family kinase present in B lymphocytes and innate immune cells. Btk is an
important regulator of autoreactive B cells. In the non-obese diabetic (NOD) mouse model of type 1 diabetes (T1D),
Btk-deficiency is protective against disease development and results in significant loss of anti-insulin IgG, even as total
IgG is preserved. Anti-insulin B cells drive T1D by presenting antigen to autoreactive T cells. In a transgenic model,
conventional Btk-deficiency reduces anti-insulin B cells by 95%, effectively blocking their development. However, the
ability of mature anti-insulin B cells to survive or present antigen without Btk was unknown. We induced deletion of Btk
using a loxP-flanked Btk mouse model paired with tamoxifen-inducible Cre. Surprisingly, these anergic anti-insulin B
cells survive without Btk, as normal numbers of mature B cells were maintained in transgenic Btkflox/Cre-ERT2 animals
after tamoxifen treatment. Btk-negative anti-insulin B cells also remained able to internalize and present antigen to
cognate T cells and to phosphorylate phospholipase Cγ2 in response to anti-IgM. These findings show that though antiinsulin B cells require Btk for their development, it is not required for mature anti-insulin B cell survival. In addition, our
finding that Btk-negative anti-insulin B cells can present antigen may have implications for the use of Btk-inhibition in
autoimmunity driven by this mechanism.
This work was supported by NIH - T32 HL069765, R01 DK084246, R01 AI060729, and P30 A1073961, and the
Department of Veterans Affairs. We would also like to acknowledge the VUMC Flow Cytometry Core.
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IL-10 and ICOS differentially limit T cell responses in the CNS during chronic T. gondii infection
Carleigh O’Brien and Tajie Harris
CNS infection with the parasite Toxoplasma gondii results in ongoing T cell recruitment and chronic inflammation in the
brain, which is required for control of the parasite. It has also been shown that immunosuppressive cytokine signaling
must be maintained during this chronic inflammation to prevent severe immunopathology; however, very little is known
about specific mechanisms promoting regulation of chronic inflammation. ICOS (inducible T cell costimulator),
upregulated after T cell activation, has been shown to promote inflammatory T cell responses during acute infections.
Paradoxically, several studies show an immunosuppressive role for ICOS signaling by promoting IL-10 production from
T cells. Still, the role of ICOS signaling in chronic inflammatory states remains unstudied. We find ICOS expressing T
cells in the brain during chronic T. gondii infection, and blocking ICOS signaling at this stage of infection leads to
increased effector T cell responses and increased immunopathology in the CNS. ICOS-ligand blockade is associated
with higher response to IL-2, shown by increased expression of CD25 and pSTAT5 among the effector T cell population,
along with increased proliferation and Bcl-2 expression, correlating with the expanded number of T cells seen in the
brain. Surprisingly, no changes in IL-10 production are seen with ICOSL blockade, suggesting that ICOS promotes an
IL-10 independent mechanism of T cell regulation. Indeed, blockade of IL-10 signaling during chronic infection, though
also leading to increased numbers of T cells in the brain, is associated with increased costimulatory molecule
expression on infiltrating APCs, as well as increased neutrophil recruitment to the brain, both not seen with ICOSL
blockade. Overall, the expansion of effector T cells observed in the absence of ICOS signaling suggests a unique, T
cell intrinsic mechanism for maintaining local immune suppression in the CNS during chronic infection.
Funded by NIH - T32 AI007496 and R01 NS091067
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Characterization of Low-Density Neutrophils in HIV-1 Infection
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Neutrophils represent the first innate immune cell population recruited to sites of trauma, injury, and infection. Studies
have demonstrated that neutrophils are a heterogeneous population consisting of subpopulations with distinct
phenotype and function. Low-density neutrophils (LDNs) are a subset of neutrophils identified in the peripheral blood
mononuclear cell (PMBC) layer of patients with inflammatory conditions. While the origin and function of LDNs are
unclear, immunosuppressive functions have been ascribed to this population in multiple diseases including cancer and
chronic viral and bacterial infections. In addition, increased frequency of LDNs has been associated with vascular
dysfunction coronary plaque formation. Changes in neutrophil surface marker expression and a general increase in the
number of LDNs have been reported in HIV-1 infection; however, detailed characterization of specific neutrophil
populations in HIV-1 infected individuals compared to uninfected controls has not yet been performed. We have
identified two distinct LDN subpopulations within the PBMC layer of HIV-1 infected patients: a subpopulation
characterized as CD16+CD14dimCD64- suggestive of a mature neutrophil phenotype (mLDN) and a second population
characterized as CD16-CD14-CD64+ consistent with an immature neutrophil phenotype (imLDN). mLDNs exhibit
elevated levels of CXCR2 and CD10 and a lower level of CD66b compared to imLDNs. mLDNs display elevated levels
of CD16, CXCR2, and a lower level of CD62L compared to the major population of normal density neutrophils.
Determination of the relative abundance of the two newly identified LDN subpopulations can be used to monitor disease
progression and increased risk of cardiovascular disease in HIV-1-infected individuals.
Funding: NIH - R01 HL129878; R01 DK108353
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Downregulation of Alloimmunity in Lung Allograft Requires a Balanced Eosinophils/CD8+ T cells Ratio
Oscar Okwudiri Onyema1, Yizhan Guo1, Bayan Mahgoub1, Amir Manafi1, Qing Wang1, Andrew E. Gelman2, Daniel
Kreisel2, Elizabeth A. Jacobsen3, Alexander S. Krupnick1
1Department of Surgery & Carter Immunology Center, University of Virginia
2Department of Surgery, Washington University, St Louis, MO,
3Department of Biochemistry and Molecular Biology, Mayo Clinic, Scottsdale, AZ
Introduction: Recent studies from our laboratory have shown that eosinophils are required for tolerance induction
following allogeneic lung transplantation. However, the reason for eosinophil accumulation in rejected lungs is not well
understood. We therefore explore whether eosinophils have alternative roles in lung graft rejection.
Method: We used orthotopic left lung transplantation of completely MHC-1 mismatched Balb/c (H2Kd) donors to
C57BL/6J (H2Kb) recipients, without co-stimulatory blockade (CSB) immunosuppression at days 4 or 7 post-transplant
(D4 or D7) to study the role of eosinophils in rejection, using two different approaches: a Diptheria toxin dependent
selective depletion of eosinophils in iPHIL mice receiving left lung transplant, and eotaxins dependent mobilization of
eosinophils into lung grafts after transplant, without immunosuppression. Transplanted lung grafts were analyzed
histologically and flow cytometrically on D4 or D7, while transcripts were determined by quantitative PCR. Where
necessary, in vitro mixed leukocyte reaction (MLR) was used to study the interaction of eosinophils with other cells.
Results: The absence of immunosuppression during allogeneic lung transplant leads to graft rejection. As expected,
higher numbers of CD45+ leukocytes, including the T cells and eosinophils were observed in the lung grafts without
CSB immunosuppression. While lower proportion CD8+ T cells was observed in the CSB treated lung grafts, a higher
proportion of eosinophils was observed among the CSB treated group leading to a significantly higher eosinophil to
CD8+ T cell ratio in the lung grafts that received immunosuppression. Ablation of eosinophils in lung allograft recipients
without immunosuppression led to increased T cell proliferation and worsened rejection pathology. As a corollary,
eotaxins dependent mobilization of eosinophils into lung allografts without immunosuppression enhanced the
eosinophil to CD8 T cell ratio and improved graft pathology. In vitro, eosinophils, at a 1:1 or higher eosinophil to CD8 T
cell ratios ameliorated T cell proliferation and differentiation, independent of antigen presenting cells (APC).
Conclusion: Our results show that a critical eosinophil to CD8 T cell ratio is necessary to ameliorate lung graft rejection.
Thus, our study indicates that the accumulation of eosinophils in lung grafts might not be an index of rejection, and
therefore calls for the revalidation of the importance of eosinophils in lung allograft tolerance and rejection.
Grant Acknowledgement: NIH P01 AI116501
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Acarbose promotes anti-tumor immunity and delays renal cancer progression in mice.
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Metastatic renal cell carcinoma (RCC) exhibits high mortality rates and chemotherapeutic resistance. Immune-based
therapies such as high-dose IL-2 and anti-PD-1 are currently in use, but are only efficacious in 20-30% of patients. This
illustrates the importance of additional research aimed at improving patient response rates. Caloric restriction (CR)
generates numerous beneficial outcomes, including enhanced lifespan and chemoprevention. These attributes have
prompted interest in investigating CR and its substitutes as potential cancer therapy adjuvants. Previous findings by
other groups have demonstrated that nutrient deprivation prior to chemotherapy reduces treatment toxicity and may
improve therapeutic efficacy in cancer patients. Recent research from other labs has shown that diets containing calorie
restriction mimetics (CRMs) improve CD8 T cell mediated anti-tumor immunity and can enhance chemotherapeutic
efficacy in mice. Here we examined acarbose, an α-glucosidase inhibitor with CRM properties, in a preclinical model of
kidney cancer. BALB/c mice were fed an acarbose-supplemented or control diet following orthotopic tumor challenge
with syngeneic Renca renal carcinoma cells. Acarbose reduced endpoint tumor weights (p=0.026) and lung metastases
(p=0.023). Flow cytometric analysis at endpoint revealed increased frequencies of activated intra-tumoral CD8 T cells
in mice on acarbose (p=0.027). Acarbose-mediated reductions in tumor burden are immune-dependent, as immunedeficient mice on acarbose exhibited normal tumor progression. These findings suggest that acarbose may exhibit antitumor properties involving CD8 T cells. Future experiments will focus on examining functional capacities of intra-tumoral
CD8 T cells, elucidating mechanisms contributing to tumor reductions, and investigating acarbose in combination with
immunotherapy.
Funding: UAB Pre-Doctoral Training in Obesity-Related Research (T32 HL105349) to RMO; R01 CA181088 to LAN
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IL-6 counteracts IL-2-dependent suppression of T follicular helper cell responses
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T follicular helper (Tfh) cells are a specialized subset of CD4+ T cells that aide in the production of high-affinity antibody
(Ab) responses. In the absence of Tfh cells, there is impairment in the generation of protective Ab responses to
pathogens. In autoimmune patients, however, the expansion of unwanted self-reactive Tfh cells favor auto-Ab
responses and subsequent Ab-mediated pathology. Thus, understanding the factors that regulate the generation of Tfh
cells is critical for developing more efficient vaccination strategies and for designing new therapeutic approaches to
prevent Ab-mediated autoimmune diseases. In this regard, it is generally acknowledged that IL-2 inhibits CD4 T cells
from differentiating into Tfh cells. Conversely, previous studies suggest that IL-6 signaling is required for normal Tfh
cell responses. However, Tfh cells normally differentiate in the absence of IL-6 in some experimental models,
suggesting that IL-6 is not absolutely necessary for Tfh cell formation. Thus, the exact role played by IL-6 in controlling
Tfh cell responses remains elusive. Using an influenza infection model, we found that IL-6 is dispensable for the priming
of influenza-specific Tfh cell precursors, but essential for the maintenance of the Tfh cells at the peak of the influenza
immune response. Mechanistically, our results demonstrate that already differentiated Tfh cells produce large amounts
of IL-2 in the GCs and that intrinsic IL-6 signaling is needed to antagonize the negative impact of IL-2 in the ongoing
Tfh cell response. Collectively, our data demonstrate that IL-6 induces a program that allows for Tfh cells to produce
IL-2 without succumbing to the deleterious effects of IL-2 on Tfh cell differentiation.
Funding sources: NIH R01, LRA
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IRF4 regulates the rate of cell cycle during B cell differentiation
Dillon G. Patterson1, Madeline J. Price1, Qiang Zhang2, Christopher D. Scharer1, and Jeremy M. Boss1
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Cell division is required for the initiation of B cell differentiation, the regulation of isotype class switching, and ultimately
entry of cells into the plasma cell (PC) lineage. Division coupled changes in the expression of transcription factors, such
as interferon regulatory factor-4 (IRF4), that coordinate the PC transcriptional program also occur; however, little is
known regarding how these factors coordinate cell division and exit from the cell cycle after differentiation. To begin to
address this gap in knowledge, we assessed the cell division kinetics of wildtype (WT) B cells responding to the T cell
independent antigen lipopolysaccharide (LPS). Interestingly, we found that WT B cells undergo at least 8 divisions
before differentiating into PCs. Computational modeling of division rates over time defined a proliferative burst between
48 and 60 hours after LPS injection that is characterized by a rapid increase in the rate of cell division. IRF4-deficient
B cells divided but failed to undergo the proliferative burst resulting in fewer activated B cells. Indeed, IRF4 is expressed
at low levels during these divisions before being upregulated in post-mitotic CD138+ PCs after 8 divisions. Notably,
while more than 40% of WT B cells reached division 8+ by 72 hours, IRF4-null B cells appeared to be stalled at divisions
2-5. Taken together, these data suggest that IRF4 regulates the rate of cellular proliferation during B cell differentiation
and that this role may be concentration-dependent.
This work was supported by NIH grant R01 AI123733 to J.M.B.
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T-bet limits the IFNγ-induced feedforward circuitry in inflammatory B cell effectors to promote plasma cell
differentiation
Jessica Peel, Sara Stone, Betty Mousseau, Chris Scharer, Alex Rosenberg, Frances Lund
Department of Microbiology, University of Alabama at Birmingham
Antibody secreting cells (ASCs) are terminally differentiated effector cells generated from mature B cells. While critical
in providing short and long-term immunity through the production of antibody in response to infection and vaccination,
the molecular mechanisms which govern the differentiation of ASCs are still largely unknown. We demonstrated that
the transcription factor, T-bet, which is induced in B cells activated in the presence of inflammatory IFNγ-producing T
cells, is required for ASC development. Interestingly, T-bet does not appear to alter the early steps in the transition of
mature B cells into ASCs but is required for terminal ASC differentiation. Recent studies from other labs reported that
the development of Th1 cells requires T-bet to limit amplification of type I IFN gene circuitry in these cells. Therefore,
we hypothesized that T-bet might play a similar role in the terminal effector differentiation of IFNγ-stimulated B cells to
ASCs. Although T-bet did not regulate expression of IFNα/β or the IFNγR in IFNγ-stimulated B cells, we found that Tbet does repress expression of the IFN-mediated inflammatory gene program and does so, at least in part, by direct
repression of the IFNγR gene. Continued expression of IFNγR by the differentiating B cells allows for sustained
activation of the STAT1 controlled gene program in T-bet deficient B cells and induction of a feedforward inflammatory
loop controlled by inflammation-promoting STAT, IRF and NFκB transcription factors. Importantly, we showed that
sustained activation of this feedforward inflammatory circuitry actively prevents ASC development in normal B cells.
Thus, we conclude that T-bet plays an important role in B cell differentiation in inflammatory settings by repressing
expression of the IFNγR-driven gene network that promotes B cell effector function but prevents full acquisition of the
ASC lineage programming.
Funding: NIH - R01 AI110508
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Pioneer transcription factor BATF controls chromatin accessibility and CTCF-mediated chromatin architecture
in CD4+ T cells
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Pioneer transcription factors are a unique class of proteins that access heterochromatin, facilitate chromatin
accessibility, and recruit other transcription factors to regulate gene transcription. The basic leucine zipper transcription
factor ATF-like (BATF) is a critical factor for the development of T helper cell lineages. While BATF has been proposed
as a pioneer factor in both T and B cells, its molecular functions are incompletely understood. In this study, we have
identified a novel aspect of the pioneer function of BATF in controlling the chromatin landscape in developing effector
T cells. We find that BATF is indispensable for the recruitment of chromatin-organizing complexes containing the DNA
binding factor CTCF and other co-factors such as Oct1 and Ets1 to a subset of enhancer and chromatin-looping nodes
during effector T cell lineage specification. Accordingly, BATF has a unique function in modulating genomic spatial
organization in a CTCF-dependent manner. This study establishes BATF as a bona fide pioneer factor and provides
novel insight into its role as a spatial genome organizer that modulates chromatin accessibility and initiates chromatin
looping for the coordinate and differential gene expression in CD4+ T cells.
Supported by T32 AI007051
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IL-2 enhances IFNγ signals in subpopulations of T and B lymphocytes from treatment naïve relapsing remitting
multiple sclerosis (RRMS) patients
Brandon Pope1, Vishal Sharma2, Molly Boland2, William Meador3, Richard Reynolds4, S. Louis Bridges4, Chander
Raman4
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Multiple sclerosis (MS) is the most common demyelinating disorder where most patients exhibit an undulating relapsing
remitting course of disease progression (RRMS). Dysregulated effector and regulatory arms of the adaptive immune
system contribute to disease progression and severity. Low dose interleukin 2 (IL-2) therapy is being considered for
the treatment of autoimmunity to constrain adaptive effector responses and promote suppressive regulatory T cell
(Treg) activity. In RRMS, others have shown that IFNγ responsiveness leads to loss of Treg function. We tested the
possibility that IL-2 signals will dampen IFNγ dependent STAT activation in subpopulations of effector and regulatory T
and B lymphocytes in a disease specific context. We stimulated PBMC from treatment naïve RRMS or as disease
control, RA patients, with IFNγ and/or IL-2. Using a multi-parameter phospho-flow approach we evaluated the activation
of STAT1, STAT3 and STAT5 in each subpopulation of T and B cells. The data was analyzed using t-SNE and SPADE
visualization tools to interrogate changes in the activation and proportion of cell populations. We found IFNγ stimulation
broadly induced greater activation of STAT1 in MS than in RA within multiple lymphocyte populations. IL-2 costimulation further increased IFN-γ activation in MS but not in RA cell populations, including in Tregs. Our observations
suggest that in MS (1) there are enhanced IFNγ induced effector responses and (2) IL-2 signals synergize with IFNγ
induced STAT1 activation. Thus, low dose IL-2 as a therapy for MS is likely to further exacerbate RRMS pathogenesis
in certain individuals.
Supported by DOD PR151462 and UAB MSTP T32 GM008361
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Local and long-range transcriptional regulation of the Bcl6 locus by Ikaros zinc finger factors
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T follicular helper (TFH) cells play a pivotal role in the humoral immune response by providing help to B cells, resulting
in germinal center formation and the subsequent generation of pathogen-neutralizing antibodies. The development of
TFH cells requires the expression of the transcriptional repressor Bcl-6; however, the mechanisms underlying Bcl6
transcriptional regulation are incompletely understood. Here we identify the Ikaros Zinc Finger (IkZF) transcription
factors Aiolos and Ikaros as novel regulators of Bcl6 expression. We demonstrate that the expression of Aiolos and
Ikaros is upregulated in antigen-specific TFH cells generated in response to both Listeria monocytogenes and influenza
infection. Mechanistically, we find that Aiolos and Ikaros directly associate with the Bcl6 promoter. This association
corresponds with chromatin remodeling events consistent with gene activation including the recruitment of chromatin
remodeling complexes, increased histone acetylation, and RNA polymerase II binding. Additionally, we find that Aiolos
and Ikaros are enriched at a conserved noncoding sequence 273 kb (CNS273) upstream of the Bcl6 transcriptional
start site. CNS273 exhibits a covalent histone modification profile indicative of an active enhancer and is capable of
enhancing Bcl6 promoter activity in an Aiolos-dependent manner. Collectively, these data provide insight into the
multifaceted mechanisms by which Aiolos and Ikaros regulate Bcl6 expression.
Research supported by NIH R56 AI127800
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Progressive upregulation of oxidative metabolism facilitates plasma cell differentiation to a T-independent
antigen
Madeline J. Price, Dillon G. Patterson, Christopher D. Scharer, and Jeremy M. Boss
Emory University
Transitioning from a metabolically quiescent naïve B cell to an antibody-secreting plasmablast requires divisiondependent cellular differentiation. Though cellular processes such as cell division and antibody secretion demand
significant ATP and metabolites, the metabolic processes used to generate ATP during plasmablast formation are not
well described. Here, the metabolic machinery requirements for plasmablast formation were determined. Following Tindependent stimulation with lipopolysaccharide, B cells increased expression of the oxidative phosphorylation
machinery in a step-wise manner. Such activated B cells have increased capacity to perform oxidative phosphorylation,
but showed additional dependency on glycolytic metabolism. Promoting oxidative phosphorylation increased
plasmablast differentiation. Plasmablasts displayed higher oxidative metabolism to support antibody secretion, as
inhibiting oxidative ATP production with oligomycin resulted in decreased antibody titres. Differentiation orchestrated
by Blimp1 was required for this increase in oxidative metabolism as Blimp1-deficient cells proliferate normally, but
neither differentiate to plasmablasts nor upregulate oxidative phosphorylation. Therefore, Blimp1 expression is required
for full metabolic activity, and proliferation alone is insufficient to induce full oxidative phosphorylation. Together, these
findings identify a shift in metabolic pathways as B cells differentiate, as well as the requirement for increased metabolic
potential to support antibody production.
Supported by NIH - R01 AI123733 to JMB
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A reporter cell-based analysis of the effect of Ly49 receptor polymorphism on specific interaction with
MHC class I ligands
PatrykPuchalski, Awndre Gamache and Michael G. Brown
Natural killer (NK) cells are cytotoxic lymphocytes that kill virus-infected or malignant cells. NK lysis of threatening
targets depends onan arrayof polymorphic activation and inhibitory Ly49 receptors expressed in single NK cellsand
the MHC class I (MHC I) molecules they encounter in the host. In MA/My (H2-Dk) or MHC I Dk-engineered C57L
mice (H2-Db), Dk expression confers host resistance during murine cytomegalovirus (MCMV) infection. This
protection also requires NK cells expressing MA/My- or C57L-derived Ly49G2 inhibitory receptor alleles that
specifically bind MHC I Dk. Thus, Ly49G2+ NK cells in these mice rapidly expand and deliver highly effective virus
control during MCMV infection. Curiously, however, host resistance in C57L.H2k/b exceeded that observed in MA/
My.H2k/b mice, which suggested that a C57L-derived MHC-linked locus suppressed Dk-dependent resistance, but
only in the MA/My genetic background. Our previous work also detected a genetic locus linked to the NK gene
complex (NKC) on distal mouse chromosome 6 that modified MCMV control. Ly49G2 receptor polymorphism in MA/
My and C57L might therefore contribute to the suppressive effect of H-2b on MCMV resistance in MA/My.H2k/b
compared to C57L.H2k/b mice. To test this, we generated reporter T cell lines expressing chimeric CD3ζ-Ly49
receptor molecules to assess specific MHC I ligand interactions. We observed that T cell reporters expressing
either MA/My- or C57L-derived Ly49G2 receptor alleles were competent to specifically recognize MHC I Dk.
Ongoing experiments are testing whether these and other Ly49 receptors are competent to recognize other MHC I
D ligands.
Grant funding: R01 AI050072
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CD8 T Cells Responding to Adapted Epitopes Are Enriched in Chronic HIV Infection and Induce Dendritic Cell
Maturation with Enhanced CD4 Infection in vitro
Kai Qin, Sushma Boppana, Ling Yue, Eric Hunter, Anju Bansal, Paul Goepfert
University of Alabama at Birmingham
HIV-1 frequently escapes from CD8 T cell responses as can be predicted by human leukocyte antigen class I (HLA-I)
restricted adaptation. We previously demonstrated that adapted epitopes (AE) compromise CD8 T cell responses
during acute infection and correlate with poor clinical outcomes. Here, we examined the impact of AE on CD8 T cells
responses and the biological relevance of HIV escape during chronic HIV infection (CHI). PBMC from 61 CHI individuals
were used. In contrast to acute infection, NAE and AE response frequency was similar in CHI. Longitudinal analyses
from acute to chronic infection showed increased IFNγ response frequency and magnitude of AE-specific CD8s (p=0.01
and p=0.03, respectively). AE-specific CD8s were more cytotoxic than their NAE counterparts (p=0.02) despite
exhibiting lower antigen sensitivity (p=0.008). The former may be due to the finding that NAE-specific CD8s expressed
higher levels of Tim3 (p<0.05), suggesting a more exhausted phenotype. Nevertheless, sequencing results identified
AE-encoding strains as the dominant species during chronic infection and showed only rare reversion or additional
escape developing from acute to chronic infection. CD8 responding to AE but not NAE induced an inflammatory DC
phenotype which in turn enhanced CD4 T cell infection in vitro. Interestingly, LAG3 expression, known to assist in DC
maturation was increased on AE-specific CD8s (p=0.02). Taken together, AE-specific CD8s are enriched during CHI,
but despite this seemingly increased immune pressure, AE showed rare evidence of reversion or additional escape.
Our data suggests that inferior quality of AE-specific CD8s may confer an advantage to the virus by fostering a DC
mediated CD4 trans-infection.
Acknowledgements: This study is funded by NIH AI064060 to PAG
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Ferritin H Deficiency in Myeloid compartments Dysregulates host energy Metabolism and increases
susceptibility to Mycobacterium tuberculosis infection
Vineel P. Reddy1, Krishna C. Chinta1, Vikram Saini1, Joel N. Glasgow1, Travis D. Hull2, Amie Traylor3, Fernanda ReyStolle4, Miguel P. Soares5, Rajhmun Madansein6, Md Aejazur Rahman7, Coral Barbas4, Kievershen Nargan8,
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Iron is an essential factor for the growth and virulence of Mycobacterium tuberculosis (Mtb). However, little is known
about the mechanisms by which the host controls iron availability during infection. Since ferritin heavy chain (FtH) is a
major intracellular source of reserve iron in the host, we hypothesized that the lack of FtH would cause dysregulated
iron homeostasis to exacerbate TB disease. Therefore, we used knockout mice lacking FtH in myeloid-derived cell
populations to study Mtb disease progression. We found that FtH plays a critical role in protecting mice against Mtb, as
evidenced by increased organ burden, extrapulmonary dissemination, and decreased survival in Fth−/− mice. Flow
cytometry analysis showed that reduced levels of FtH contribute to an excessive inflammatory response to exacerbate
disease. Extracellular flux analysis showed that FtH is essential for maintaining bioenergetic homeostasis through
oxidative phosphorylation. In support of these findings, RNAseq and mass spectrometry analyses demonstrated an
essential role for FtH in mitochondrial function and maintenance of central intermediary metabolism in vivo. Further, we
show that FtH deficiency leads to iron dysregulation through the hepcidin–ferroportin axis during infection. To assess
the clinical significance of our animal studies, we performed a clinicopathological analysis of iron distribution within
human TB lung tissue and showed that Mtb severely disrupts iron homeostasis in distinct microanatomic locations of
the human lung. We identified hemorrhage as a major source of metabolically inert iron deposition. Importantly, we
observed increased iron levels in human TB lung tissue compared to healthy tissue. Overall, these findings advance
our understanding of the link between iron-dependent energy metabolism and immunity and provide new insight into
iron distribution within the spectrum of human pulmonary TB. These metabolic mechanisms could serve as the
foundation for novel host-directed strategies.
Acknowledgements: This work was supported by NIH - R01 AI111940 and R21 AI127182; Bill and Melinda Gates
Foundation PP1130017 to AJCS
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From Inflammatory Cell Death to Immunity — The Key to Clearing Pneumococcal Colonization
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Nasopharyngeal colonization by Streptococcus pneumoniae (Spn) is a requisite precursor to the development of
pneumonia and invasive pneumococcal diseases. Much of the damage incurred during these diseases is the result of
macrophage and epithelial cell death by necroptosis, which is initiated by pneumolysin (Ply), the pore-forming toxin
(PFT) of Spn. Notably, the production and release of this PFT increases when Spn is growing as a biofilm, the prominent
phenotype during asymptomatic nasopharyngeal colonization. Here we tested the hypothesis that Ply-triggered
necroptosis occurs within the nasopharynx during asymptomatic colonization and directly influences the immune
response to Spn. Using wildtype and necroptosis-deficient (MLKL KO) C57BL/6 colonized with Spn strain TIGR4, we
determined that apical epithelial cells of the nasopharynx of wildtype mice die of necroptosis in Spn-associated regions.
Immunofluorescent staining also revealed that CD11c+ immune cells recruit to the submucosa of these localized
necroptotic regions. Additionally, examination of cell debris in nasal lavage (NALF) samples revealed that MLKL KO
mice have diminished epithelial cell sloughing when compared to their wildtype counterparts. In contrast, despite the
lack of necroptosis and decreased levels of IL-33, a powerful alarmin released by dying cells, colonized MLKL KO mice
released higher levels of secreted pro-inflammatory cytokines in NALF, corresponding with nasopharyngeal
neutrophilia. Most importantly, necroptosis deficiency unexpectedly resulted in a decreased rate of bacterial clearance
from the nasopharynx and a dampened Spn-specific serum antibody response. Notably, immunization of mice with
pneumolysin, which results in the generation of toxin-neutralizing antibody, reduced the ability of mice to develop
antibody against PspA during subsequent colonization. Thus, pneumolysin-mediated necroptosis of nasal epithelial
cells is a critical initiator of the adaptive immune response to Spn, and inhibition of this necroptosis results in an
ineffective immune response to colonizing Spn.
Grant acknowledgements: UAB Microbiology Start-Up Funds and NIH - AI114800
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Discrimination of memory B cell subsets based on T-bet programming history during influenza infection
Christopher A. Risley1, Sara L. Stone1, Tian Mi2, Christopher D. Scharer2, Jeremy M. Boss2, Frances E. Lund1
1Department of Microbiology, University of Alabama at Birmingham
2Department of Microbiology and Immunology, Emory University School of Medicine
Generation of memory is a hallmark of the adaptive immune response and represents an effective method by which
the immune system protects against secondary exposure to pathogens. Our lab studies the B cell response during
influenza infection, particularly how the transcription factor T-bet governs B cell-mediated antibody protection. We
previously demonstrated a B cell-intrinsic requirement for T-bet in generating long-lived antibody secreting cells (ASCs)
in response to influenza infection. While we observed no changes in the number of influenza-specific B memory (Bmem)
cells that were present in mice that were selectively deficient in T-bet in B lineage cells (B-Tbx21-/- mice), upon challenge
infection with a heterosubtypic virus these mice were unable to mount a secondary ASC response. These data therefore
demonstrate an important intrinsic role for T-bet in the formation and maintenance of functional effector Bmem cells.
To determine the molecular mechanism(s) by which T-bet regulates effector Bmem cell function, we performed a
transcriptome analysis on sort-purified antigen-specific Bmem cells from day 30 influenza-infected wild-type mice.
Using CXCR3 (a T-bet obligate gene product in B cells) as a surrogate marker, we subdivided the memory cells into
two populations - Bmem cells that had undergone T-bet specific gene programming and Bmem cells that had not
expressed T-bet, at least in the recent past. Using RNA-seq we identified ~2000 genes that are differentially expressed
between the two Bmem populations and many of these genes include known T-bet targets. These data indicate that
CXCR3 can be used as a marker to discriminate between two transcriptionally distinct Bmem subsets that have
undergone differential T-bet-specific programming. The transcriptional profiles of these two Bmem subsets will be
presented.
Funding: NIH - U19 AI109962
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Commensal dysbiosis alters the tumor microenvironment in breast cancer and diminishes efficacy of PD-L1
blockade
Claire Buchta Rosean, Raegan Bostic, Tzu-Yu Feng, and Melanie R. Rutkowski.
Department of Microbiology, Immunology, and Cancer Biology; University of Virginia.
Hormone-receptor positive (HR+) breast cancer is largely non-responsive to checkpoint blockade therapy. Alterations
in the composition of commensal microbes influence the systemic immune environment and can diminish responses
to checkpoint blockade. Reduced diversity of commensal microbes, known as dysbiosis, has been demonstrated in
women with advanced breast cancer and is associated with increases of systemic immunosuppressive mediators that
are detrimental in the context of breast cancer, including prostaglandin E2 (PGE2). This bioactive lipid promotes the
differentiation of myeloid cells that can exert immunosuppressive effects in the tumor microenvironment. In a novel,
clinically-relevant model of HR+ breast cancer, PD-L1 blockade was effective when combined with meloxicam, a drug
that targets PGE2 synthesis through inhibition of COX-2. However, this combination therapy was ineffective in mice
that were previously treated with antibiotics to induce dysbiosis, despite elevated levels of PGE2 in these animals.
Commensal dysbiosis altered the cellular composition within the tumor microenvironment, promoting the recruitment
of suppressive myeloid populations and driving significant and irreversible T cell dysfunction. Importantly, COX-1 also
regulates PGE2 synthesis, and mammary glands from dysbiotic mice showed significantly enhanced COX-1 activity,
suggesting a previously unknown mechanism by which dysbiosis can affect breast tumor progression and resistance
to therapy. Targeting COX-1-mediated PGE2 synthesis resulted in decreased tumor burden only in dysbiotic mice,
suggesting that dysbiosis-induced COX-1-mediated tissue inflammation is sufficient to drive immune suppression in
advanced breast cancer. This work provides important insights on the pre-malignant environment in the breast,
enhances our understanding of the mechanisms driving failure of PD-1/PD-L1 blockade, and identifies novel targets
that may provide clinical benefit for women with breast cancer.
Funding: American Cancer Society IRG-81-001-26, Susan G Komen CCR17483602
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Single-cell RNA-seq reveals early gene expression changes that drive B cell differentiation
Christopher D. Scharer, Tian Mi, Dillon G. Patterson, Sakeenah L. Hicks, Jeremy M. Boss
Emory University
B cell differentiation requires multiple reprogramming events that allow for antibody secretion and can be monitored by
changes in the transcriptome. Since proliferation is required for differentiation, we developed an in vivo adoptive transfer
system that allowed for the tracking of cell division coupled to phenotypic changes during B cell differentiation. B cells
were found to proliferate through at least eight divisions before abruptly acquiring plasma cell phenotypic markers, such
as CD138. These data revealed that there was a minimum number of divisions required before differentiation but did
not reveal why a small fraction of cells ultimately differentiate into antibody-secreting cells. To resolve B cell
differentiation at a finer resolution, we performed single-cell mRNA sequencing (scRNA-seq) on B cells undergoing
differentiation and proliferation 72 hours post-LPS stimulation. At this time point 36% of the cells were CD138+ and
the remaining cells were at various stages of division. In total, we collected data for 8,338 single cells using the 10x
Genomics platform. Using computational algorithms that order cells along differentiation trajectories, termed
pseudotime, we were able to match previously reported RNA-seq patterns isolated from discrete divisions. The
pseudotime analysis revealed two differentiation paths that corresponded to ASC and activated B cells and revealed
gene expression network changes that inform about molecular reprogramming decisions. Importantly, scRNA-seq of
IRF4-deficient B cells differentiating in response to LPS revealed a failure to induce high levels of global transcription.
Moreover, IRF4-deficient B cells failed to induce a differentiation branch of pseudotime. These data reveal the early
transcriptional changes that drive differentiation decisions in the B cell lineage.
This work was supported by R01 AI123733 and P01 AI125180 to JMB
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Activated border-associated macrophages mediate peripheral cell infiltration in an AAV2 α-syn model of
Parkinson disease
Aubrey M. Schonhoff, Gregory P. Williams, David G. Standaert, Ashley S. Harms
University of Alabama at Birmingham
Parkinson disease (PD) is characterized by progressive loss of dopamine producing neurons in the substantia nigra
pars compacta (SNpc) and widespread intracellular inclusions of the protein alpha-synuclein (α-syn). Evidence
highlights the role of the immune system in progression of PD. In both human patients and rodent models, α-syn
pathology is accompanied by microglial activation, T cell infiltration, hyper-reactive monocytes, and increased cytokine
and chemokine release. However, the triggers responsible for initiating this immune response remain poorly
understood. Additionally, many previous studies have not separated microglia from border-associated macrophages
(BAMs, including perivascular, meningeal, and choroid plexus macrophages) and infiltrating cells during analysis,
complicating the study of innate immune mechanisms. To determine the role of BAMs in models of PD, we utilized an
adeno-associated virus (AAV) that overexpresses full-length human α-syn in neurons of the SNpc. We injected this into
transgenic mice in which the first exon of CX3CR1 is replaced with GFP. Using flow cytometry and
immunohistochemistry, we examined tissue resident CX3CR1+ cells (microglia and BAMs) for activation markers and
proliferation. We found that α-syn led to an increase in the number of BAMs and in their expression of MHCII. To
determine the functional role of BAMs, we administered clodronate-filled liposomes into the lateral ventricles to
specifically deplete the BAMs without affecting other cell populations, such as microglia. Depletion of BAMs had an
anti-inflammatory effect, as significantly decreased infiltration of peripheral monocytes and T cells. Additionally, BAM
depletion prevented upregulation of MHCII by microglia. These results demonstrate the importance of BAMs in the
initiation of neuroinflammation and the recruitment of peripheral immune cells subsets in an α-syn PD model.
Funding: T32 GM109780; Michael J Fox Foundation
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Blockade of NAD salvage pathway as a novel antiparasitic therapy for schistosomiasis
Schultz, M.D.1, Dadali, T.1, Muller-Steffner, H.2, Kellenberger, E.3, Sorci, L.4, Botta, D.1 and Lund, F.E.1
1Department of Microbiology, The University of Alabama at Birmingham
2Laboratoire des Systèmes Chimiques Fonctionnels, Université de Strasbourg, Illkirch, France
3Laboratoire d’Innovation Thérapeutique, Université de Strasbourg, Illkirch, France
4Department of Medicine and Surgery, Università Politecnica delle Marche, Ancona, Italy
Schistosomiasis is the third most common parasitic infection worldwide infecting over 200 million people. Treatment of
the disease relies solely on praziquantal which, despite its effectiveness, has an unknown mechanism of action and its
large-scale use in endemic areas poses a high risk for drug resistance. Hence, relying on this single treatment is
unsustainable and risky, and novel antischistosomal drug targets and therapies are desperately needed. A comparative
genome analysis revealed that NAD biosynthesis in S. mansoni occurs solely via the salvage pathway and therefore is
dependent on host-derived NAD precursors. We confirmed the expression of NAD salvage-specific genes in adult
parasites by PCR and hypothesized that blockade of the NAD salvage pathway would impact parasite metabolism and
survival. In vitro incubation of S. mansoni with pharmacological inhibitors of the NAD salvage pathway decreased NAD
levels in adult parasites, which correlated with reduced lactic acid levels, egg production, survival and mobility.
Histological analysis revealed significant damage to the papillae and outer membrane following in-vitro treatment of
adult male parasites. Importantly, in vivo blockade of the NAD salvage pathway decreased egg and worm burden in
mice that were chronically infected with S. mansoni. Furthermore, S. mansoni-infected mice had lower degrees of
splenomegaly and hepatomegaly, and a reduced number and size of granulomas in the liver. In conclusion, our data
show that pharmacological inhibition of the NAD salvage pathway significantly impairs S. mansoni reproduction and
survival both in vitro and in vivo and suggest that targeting the NAD salvage pathway is a promising therapeutic
approach for the treatment of schistosomiasis.
Funding source: T32 AI007051
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T cell response in patients with Idiopathic Pulmonary Fibrosis
Ana PM Serezani, Bruno Pascoalino, Jonathan A Kropski, Timothy S Blackwell
Department of Medicine, Vanderbilt University School of Medicine
Idiopathic Pulmonary Fibrosis (IPF) is a chronic and fatal form of interstitial lung disease of unknown etiology. Injuries
in alveolar epithelial cells initiate a pro-fibrotic and inflammatory response in the lung, but the origin of such injuries in
IPF is largely unknown. We have observed active herpesvirus infection in bronchoalveolar lavage (BAL) fluid from
patient with IPF as well as in asymptomatic at-risk first-degree relatives of patients with familial IPF. Cytomegalovirus
(CMV) and Epstein-barr virus (EBV) antigens were both localized in AEC lining in fibrotic focuses in IPF patients,
suggesting a contribution of herpesvirus to this disease. Given that T lymphocytes are important players in the control
of virus-infected cells, we sought to determine whether T cells in IPF subjects exhibit phenotypic and functional
alterations that could indicate a poor control of herpesvirus. We isolated total peripheral blood mononuclear cells
(PBMC) from age matched healthy donors (n=7) and IPF patients (n=6). Patients were subdivided by CMV- and EBVserum status and lymphocytes were analyzed by flow-cytometry. Percentage of B lymphocytes (CD19+), T cells
(CD3+CD56-), NK cells (CD3-CD56+) and NK T cells (CD3+CD56+) were similar among all groups analyzed. However,
EBV+IPF individuals showed a significant higher proportion of CD4 T cells when compared to the CMV+IPF group. We
also determined the percentage of naïve (CCR7+CD45RA+), central memory T cells (TCM) (CCR7+CD45RA-), effector
memory T cell (TEM) (CCR7-CD45RA-) and terminally differentiated effector memory T cells (TEMRA) (CCR7-CD45RA+).
We observed increased percentage of TEMRA cells in CMV+IPF individuals when compared to PBMC from health controls
or EBV+IPF patients. Interestingly, TEMRA cells in all groups exhibited elevated expression of granzyme B and the
activation/senescence marker CD57. Moreover, the percentage of TEMRA cells expressing granzyme B and CD57 were
significantly increased in CMV+ IPF patients when compared to healthy donors and EBV+IPF patients. Thus, these
results suggest that CMV might drive a disproportional population of terminally differentiated TEMRA cells in the blood of
patients with IPF.
Funding: DOD-CDMRP
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Skin resident macrophages drive detrimental host defense during methicillin-resistant staphylococcus aureus
skin infection in diabetic mice
Stephanie L. Brandt, Soujuan Wang, Seth Winfree, Brian McCarthy, Paul Territo, C. Henrique Serezani
Diabetes associated with uncontrolled hyperglycemia is a risk factor for enhanced susceptibility to skin infections
caused by methicillin-resistant Staphylococcus aureus (MRSA). Key events in MRSA skin infection are neutrophil
recruitment, abscess formation, bacterial clearance, apoptosis, and engulfment of apoptotic cells. Although phagocytes
from people with diabetes exhibit a proinflammatory phenotype, these cells exhibit poor phagocytic antimicrobial
effector function. Macrophages and neutrophils produce the bioactive lipid leukotriene B4 (LTB4) that enhances
phagocyte effector functions through its receptor B leukotriene receptor 1 (BLT1). However, whether uncontrolled LTB4
drives unrestrained phagocyte activation in diabetes is unknown. We hypothesize that skin resident macrophages
contribute to uncontrolled LTB4/BLT1 in diabetic mice, driving poor host defense and tissue injury. Our data show that
diabetic mice produce high levels of LTB4 yet have worse MRSA infection. During MRSA skin infection, diabetic mice
had poor host defense characterized by higher bacterial burdens (measured by IVIS imaging), altered chemokine and
cytokine generation (luminex assay), uncontrolled neutrophil migration and swarming (intravital microscopy), cell death,
and poor abscess formation. These events were restored with daily topical treatment with BLT1 antagonist. Examining
the role of macrophages in diabetic mice, macrophages were depleted prior to infection that resulted in lower LTB4
levels, improved abscess formation and bacterial clearance. Macrophages from diabetic mice also had impaired
engulfment of apoptotic cells, which correlated with elevated expression of "don't eat me" signals SIRPα and CD47.
Together, these data show that macrophages in the skin promote exaggerated LTB4/BLT1 responses impairing
phagocyte activities that could be restored either with macrophage depletion or BLT1 antagonist treatment.
Furthermore, our data suggest that blocking BLT1 actions represents a new class of therapeutic intervention to restore
skin host defense in people with diabetes.
Funding: NIH - HL103777 and R01 HL124159 to CHS; T32 AI060519
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Enhanced interferon gamma response contributes to disease remission in rheumatoid arthritis.
Vishal Sharma, Brandon J Pope, Molly Boland, Richard Reynolds, Dongmei Sun, S. Louis Bridges, and Chander
Raman
University of Alabama at Birmingham
Rheumatoid arthritis (RA) is an autoimmune disease with debilitating bilateral inflammation in multiple joints. Although
newer biologics are very effective in managing RA, critical gaps in immunopathogenic mechanism remain. We recently
showed that increased expression of the interferon gamma (IFNγ) receptor in PBMC associated with RA and increased
radiographic severity. We hypothesized that enhanced IFNγ signaling in specific subpopulations of mononuclear cells
from patients with RA contributes to disease severity. To test this, we collected PBMC from healthy controls (HC) and
RA patients in remission, low disease and moderate disease severity as per American College Criteria. As an
autoimmune disease control, we compared PBMC from treatment naïve multiple sclerosis (MS) patients. We
quantitated classical (JAK/STAT) and non-classical (ERK/MTOR) IFNγ induced signaling in subpopulations of T and B
cells within PBMC using phospho-flow cytometry. For analysis we utilized t-SNE and SPADE data visualization and
clustering tools to interrogate changes in activation and marker expression within and between T and B cell populations.
We observed IFNγ induced activation of STAT1 in CD4+ naïve and central memory T-cells from was greatest in RA
patients in remission and lowest in individuals with moderate disease. IFNγ induced activation of STAT1 in all CD8+ Tcell sub-populations of RA were similar to that from HC. Furthermore, the activation of STAT1 in all CD4+ T-cell
subpopulations in PBMC from MS patients very generally greater than from RA patients and HC. From our results we
infer that that while expression of IFNGR correlates with disease in RA, gain in response to IFNγ is indicative of
treatment response and RA remission.
This work is supported by the DOD W81XWH-16-1-0537

B-44
Immunoprevention of chemical nevogenesis through early recognition of oncogene mutations
M. Asif. Sherwani1, Elizabeth.N. Ergen1, Aditi Jani1, Abdul K. Taufique1, Kevin Yang1, Nabiha Yusuf1,2, Craig A. Elmets1,2
1Department of Dermatology, University of Alabama at Birmingham
2Birmingham VA Medical Center
Background: Melanoma, an aggressive malignancy of melanocytes, is responsible for more deaths than any other
skin cancer. We have developed an in vivo murine model of melanoma in which benign pigmented lesions progress to
become invasive melanomas. Polyaromatic hydrocarbon DMBA (7,12-dimethylbenz(a)anthracene) is applied to the skin
of C3H/HeN mice followed by repeated exposure to either phorbol 12-myristate 13-acetate (TPA) or UVA radiation. We
have observed that this treatment produces a specific activating mutation in the H-ras oncogene, resulting in a protein
that has a single amino acid substitution (leucine for glutamine) at the 61st residue
Methods: Cohorts of C3H/HeN mice were immunized subcutaneously with mutant H-ras or control peptide (100μg/100μl
in PBS). The first immunization was followed with two booster doses of the peptides. Mice were rested for a week, after
which DMBA (0.1%) was topically applied once on their skin followed by biweekly application of TPA for 15 weeks.
Mice were sacrificed at the end of experiment and immune cells were profiled using flow cytometry.
Results: Mice that were immunized with mutant H-ras peptide showed a significant decrease (p<0.001) in development
of melanocytic nevi in comparison to mice that were treated with control peptide. Significant decrease in melanocytic
nevi in mutant H-ras peptide immunized mice was associated with a significant increase in CD8+ IL-17 and IFNγ
producing cells in comparison to CD8+ IL-17 and IFNγ producing cells from mice that were treated with control peptide.
Immunization with mutant H-ras peptide also showed significantly higher percentages of IL-12 and IL-23 producing
dendritic cells.
Conclusion: These findings indicate that immunization with mutant H-ras peptide has a protective effect on the
development of melanocytic nevi.
Grant acknowledgements: T32 AI007051; VA Merit Review award 1 I01 BX003395-01 (Craig A. Elmets); NIAMS R01
AR071157 (Nabiha Yusuf)
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Mitochondrial oxidative phosphorylation regulates the fate decision between pathogenic Th17 and regulatory
T cells
Boyoung Shin1, Gloria A. Benavides2, Jianlin Geng3, Hui Hu3, Victor M. Darley-Usmar2, Sergei B. Koralov4, and Laurie
E. Harrington1
1Department of Cell, Developmental and Integrative Biology, University of Alabama at Birmingham
2Department of Pathology, University of Alabama at Birmingham
3Department of Microbiology, University of Alabama at Birmingham
4Department of Pathology, New York University
Understanding metabolic pathways that regulate Th17 development is important to broaden therapeutic options for
Th17-mediated autoimmune disorders. Here we report a pivotal role of mitochondrial oxidative phosphorylation
(OXPHOS) in lineage specification towards pathogenic Th17 differentiation. Th17 cells rapidly increase mitochondrial
respiration during differentiation, and this is necessary for metabolic reprogramming to high rates of glycolysis and TCA
cycle following T cell receptor (TCR) signaling. Surprisingly, OXPHOS inhibition ablates Th17 pathogenicity in a mouse
model of Multiple Sclerosis by downregulating expression of Th17 pathogenic signature genes, including Il23r, Tgfb3,
and Stat4. Notably, cells generated under OXPHOS-inhibited Th17 conditions preferentially express Foxp3, rather
than Th17 signature molecules, RORγt and IL-17A, and become functionally suppressive regulatory T cells (Treg).
Mechanistically, mitochondrial respiration specifies Th17 fate by promoting the Th17 pioneer transcription factor, BATF,
and STAT3 phosphorylation. Importantly, overexpression of BATF, but not STAT3 hyper-activation, rescues Th17
development when mitochondrial respiration is restricted. Finally, we show BATF induction is partially regulated by
mTORC1 activation, which requires mitochondrial OXPHOS. Together, our data reveal a novel regulatory role of
mitochondrial OXPHOS in dictating the fate decision between Th17 and Treg cells by supporting early molecular events
necessary for Th17 lineage commitment.
This research is supported by NIH R01 AI113007 (to LEH) and AHA 16PRE 29650004 (to BS)
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CD4+ T Cell-derived Interleukin-21 Promotes the Clearance of Enteropathogenic bacteria via Enhancement of
Humoral Immunity and Inhibition of T Follicular Regulatory Cell Development
Daniel J. Silberger1, Carlene L. Zindl1, Carson E. Moseley1, Jeffrey R. Singer1, Craig L. Maynard1, Bruce A. Vallance4,
James J. Moon5, Casey D. Morrow5, David A. Randolph2, & Casey T. Weaver1
1Department of Pathology, University of Alabama at Birmingham
2Department of Pediatrics, University of Alabama at Birmingham
3Cell, Developmental, and Integrative Biology, University of Alabama at Birmingham
4Department of Pediatrics, University of British Columbia, Vancouver, British Columbia
5Center for Immunology and Inflammatory Diseases, Massachusetts General Hospital, Harvard Medical School
Interleukin-21 (IL-21) is important in T-dependent antibody responses and mediates host protection against
opportunistic infections in humans. Despite studies indicating a role for IL-21 during intestinal inflammation it has
primarily been studied during systemic infection and immunization models, thus precisely how it affects homeostasis
and host-defense in the intestinal mucosa is not clear. Moreover, since IL-21 affects both hematopoietic and nonhematopoietic cells, the relative contribution of innate and adaptive lymphocytes towards IL-21-dependent clearance
of the enteric pathogens is not clear. Using bone marrow chimeric mice, we found that expression of the IL-21R by
hematopoietic cells was required for the efficient clearance of the enteropathogen C. rodentium. Using a novel dual
IL-21 reporter/conditional deletion mouse, we show that CD4+ T cells are the dominant source of IL-21 and that IL-21producing CD4+ T cells are required the efficient clearance of C. rodentium. Mice with a conditional deletion of Il21
from T cells (Il21CKO mice) had exacerbated colitis, increased systemic bacterial dissemination, decreased germinal
center (GC) B cells, decreased plasmablasts, and reduced C. rodentium- specific IgG relative to littermate control
animals. In association with impaired humoral immunity, Il21CKO mice exhibited dysregulated T cell development
characterized by an increase in Foxp3+ Tregs in the colon and a reduced ratio of T follicular helper (Tfh) cells to
Foxp3+ T follicular regulatory (Tfr) cells in the draining MLN following infection. Similarly, Il21r-/- mice displayed
increased Tfr cells in the germinal centers of the draining MLNs during infection. These findings demonstrate that T
cells are the primary source of IL-21 during enteropathogenic infection and that IL-21 promotes the clearance of
enteropathogens via enhancement of humoral immunity and inhibition of Tfr cells.
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IL-15 and macrophage-derived Tgf-β drive the expansion of tolerogenic CD103int DCs in the lungs of neonate
mice
Aaron Silva-Sanchez, Selene Meza-Perez, Troy Randall
University of Alabama at Birmingham
Pulmonary infections are one of the main causes of morbidity and mortality in premature and full-term newborns. The
increased susceptibility to infectious diseases of the lungs has been described in several mammal species, including
mice and humans, and is caused in part by the altered functions of the neonatal immune system. Using the murine
model we asked whether lung dendritic cells (cDCs) contributed to the limited immune responses of the neonate.
Normally the lungs of adult mice contain two sets of cDCs characterized by the expression of CD11b+ SIRPa+ (cDC2)
and CD103hi XCR1+ (cDC1) respectively. Unlike adult mice, neonate pups have a large population of tolerogenic cDC1
(XCR1+ CD103int) that are homeostatically activated (CCR7+, CD40+, PDL1+) and do not depend on microbial or TLR
signaling. The presence of the CD103int cDC1 prevents CD4 T cell expansion and effector functions and fail to induce
the differentiation into Tregs (FoxP3+ T cells). Deep sequencing analysis showed a strong correlation with the IL-2 –
stat-5 signaling on CD103int cDC1s, experiments blocking the common-gamma chain family of receptors identified IL15 – IL-15Ra as the most likely mediators of CD103int DC activation. Finally, the expression of aEb7 integrin is sensitive
to the levels of Tgf-β, since the tolerogenic DCs have low levels of CD103 (aE integrin) we asked whether local
production of Tgf-β might be promoting the tolerogenic phenotype of neonatal cDC1s. To test this we examined the
lungs of macrophage-restricted Tgf-β deficient mice and found that these newborn mice failed to accumulate the
CD103int DCs. Overall, our results show that the presence of CD103int cDC1 in newborn lungs prevent CD4 T cells
responses and that the accumulation of these tolerogenic DCs is dependent on IL-15 signaling and macrophagederived Tgf-β.
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An IL-2/STAT5/Eos regulatory axis promotes Th1 differentiation
Bharath K.Sreekumar1,3, Kaitlin A. Read1, Michael D.Powell1,3, Chandra E. Baker1, Jawad Zafar2 R. Emily Martin1, Irving
C. Allen4 & Kenneth J. Oestreich1,3,4
1
Virginia Tech Carilion Research Institute
2Virginia Tech Carilion School of Medicine
3Graduate Program in Translational Biology, Medicine, and Health, Virginia Tech
4Department of Biomedical Sciences and Pathobiology, Virginia-Maryland Regional College of Veterinary Medicine,
Virginia Tech
Members of the Ikaros Zinc Finger Transcription Factor (IkZF) family are known regulators of hematopoiesis, including
the development of CD4+ T helper cell populations. Our recent work established that the IkZF family member Aiolos
cooperates with STAT3 to positively regulate Bcl-6 expression in T follicular helper (Tfh) cells. Given the conservation
between members of the STAT and IkZF families, and their roles in T helper cell development, we hypothesized that
additional IkZF/STAT interactions may regulate the differentiation of other T helper cell subsets. Here, we find that IL2 signaling induces expression of the IkZF factor Eos in Th1 cells. Knockdown of Eos results in a significant reduction
in the expression of signature Th1 genes including Prdm1, Il2ra, and Ifng. Mechanistically, we find that Eos and STAT5
physically interact and form a transcriptional complex that is capable of inducing Prdm1 expression. In support of these
data, we also find that Eos and STAT5 are co-enriched at the regulatory regions of Th1 genes including Prdm1. Taken
together, these findings are suggestive of a novel, cooperative role for the IkZF family member Eos and STAT5 in
regulating the Th1 differentiation program.
Research Supported by: NIH - R56 AI127800
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Expression of homing receptor ligands on B16 melanoma brain tumors following focused ultrasound treatment
Katarzyna Stasiak, Ashley L. Wilson, Colleen Curley, Natasha Sheybani, Aaron Stevens, Timothy N. Bullock, Richard
J. Price, Victor H. Engelhard
The presence of CD8+ T cells in tumors, including melanoma, is correlated with longer patient survival. Cutaneous
melanoma is a malignancy with one of the highest rates of dissemination to the central nervous system (CNS).
Intracranial melanomas are poorly infiltrated with CD8+ T cells, resulting in poor patient prognosis. The entry (homing)
of lymphocytes into different tissues is mediated by interactions between homing receptors on T cells and appropriate
ligands on endothelial cells. Our lab has published that expression of homing receptor ligands, including E-selectin and
VCAM-1, differs based on anatomic location of B16-OVA tumors, and depends upon IFNγ released by intratumoral
CD8+ T cells. However, the expression of homing receptor ligands has not been previously examined on intracranial
implanted melanomas. Surprisingly, expression of VCAM1 and E-selectin occurred on approximately 20% of CD31+
endothelial cells within intracranial melanoma, similar to levels expressed in subcutaneous melanoma, despite the fact
that the tumors were poorly infiltrated with CD8+ T cells, and that E-selectin is normally confined to skin-adjacent
vasculature. To drive additional T cell infiltration, we performed focused ultrasound (FUS) five days prior to tumor
harvest. FUS is a new approach for treatment of CNS malignancies. There is growing evidence that FUS therapy not
only has mechanical effects, like noninvasive and transient opening of the blood brain barrier, but also can modulate
and boost anti-tumor immune responses by unknown mechanism(s). HRL expression and CD8+ T cell infiltration levels
within intracranial melanomas were unchanged following FUS treatment. However, dendritic cell numbers were
increased and their activation state was indicative of greater maturation. FUS does not induce a strong proinflammatory
response that results in HRL upregulation but allow dendritic cells to potentially prime a better immune response. This
suggests a novel mechanism by which FUS activates the immune system and may inhibit tumor growth which we will
continue to explore.
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Selective autophagy:
molecules

A potential mechanism for cytoplasmic antigen presentation by MHC class II

Naveen Chandra Suryadevara1, Amrendra Kumar1,2, Pavlo Gilchuk1, Timothy M. Hill1, & Sebastian Joyce1,2
1Department of Pathology Microbiology & Immunology, Vanderbilt University Medical Center
2Department of Veterans Affairs, Tennessee Valley Healthcare System
The prevailing view suggests that macroautophagy delivers cytoplasmic antigens to the endo/lysosomes for
presentation by MHC class II molecules. Contrary to the prevailing view, we found that the male HY alloantigen and
to some extend the listerolysin O antigen of Listeria monocytogenes, were intact in mice deficient in Atg5-dependent
macroautophagy. This finding suggested that another mechanism is operative for delivering certain cytoplasmic
antigens to the endo/lysosomes. Chaperone mediated autophagy (CMA) is a cellular stress response, which
selectively delivers cytoplasmic proteins to lysosomes for degradation, and is known to deliver cytoplasmic antigens
to the endo/lysosomes. CMA is initiated by the recognition of a KFERQ motif by heat shock cognate chaperone of
70kD (Hsc70), which tethers to LAMP2 and induces its oligomerization into a transmembrane pore. Curiously,
however, neither LAMP2 nor Hsc70 are NTP hydrolases, which leaves open the source of energy for peptide
translocation across the endo/lysosomal membrane. Recent studies have shown that an orphan TAP (transporterassociated with antigen processing)-like protein and a member of the ABC family can transport cytoplasmic peptides
into model vesicles. Hence, we postulated that TAP-L may participate in CMA especially of substrates lacking the
KFERQ motif. As the first step in testing this postulate, we found that mouse TAP-L associates with mouse and
human LAMP2 as does human TAP-L with human LAMP2 and Hsc70. This finding foretells a potential role for TAP-L
in CMA, the mechanism of which is currently under investigation.
Grant acknowledgements: NIH - AI061721, AI042284, HL121139
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Combinatorial STING and TLR adjuvants- A Promising Treatment for Cancer
David Taylor, Michael Korrer, Christian Meyer, Young Jun Kim
Department of Cancer Biology, Vanderbilt University
Adjuvants are essential components of vaccine formulations that promote effective immune responses. Adjuvants with
non-redundant signaling pathways - Toll-like receptor (TLR) stimulation via Myeloid Differentiation Primary Response
88 (MyD88) signaling and cyclic dinucleotides via Stimulator of Interferon Genes (STING) signaling – were combined
to optimize type I interferons to enhance cancer antigen priming. In this study, we test if low doses of combinatorial
STING and TLR adjuvants synergize to increase anti-tumor response by maximizing T-cell priming. This study proposes
to establish a pre-clinical model for studying the immunostimulatory properties of all TLR (1-9)/STING adjuvant
combinations on antigen presenting cells (APCs) by utilizing a novel unbiased synergy framework that quantifies and
distinguishes synergy based on potency and efficacy. Based off the results from the synergy analysis, we can determine
how to dose the superior combinations in-vivo where we measure anti-tumor effects (i.e., tumor volume and T-cell
infiltration) of the combinations therapeutically and prophylactically. Altogether, we hope to understand the mechanism
of the enhanced immunogenicity caused by TLR/STING adjuvant combinations, and in the future, improve clinical
vaccine efficacy.
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Kinetic osmolyte profiles govern signaling and cellular phenotypes
Alexander Thiemicke, Gregor Neuert
Cells in the human body are exposed to hormones, small molecules or different compounds that kinetically change
over time and rarely stay constant. These changes affect signaling molecules and their activation dynamics over time
and determine the response of a cell to extracellular stimulation. However, the majority of biomedical studies ex vivo
or in vitro is performed in environments that may not resemble the kinetic changes occurring in vivo sufficiently and
result in inaccurate interpretations. In this study, we address the question, how kinetically changing environments
change cell physiology and cell signaling. As an example, we choose hyperosmotic stress by NaCl, which has been
shown to be critically involved in physiological and pathophysiological processes in several human tissues. Here we
demonstrate that temporal NaCl concentration gradients differentially regulate cell signaling, the processing of
information within the cell and cell fate. After exposing cells to a linear gradient of increasing NaCl concentration over
a period of at least 4 hours, we find that a concentration of additional 150 mM NaCl (approx. 600 mosmol/kgH2O total
external osmolarity) leads to about 60% reduction of cell viability. In comparison, increasing the NaCl concentration to
the same level by an instant step-like addition is lethal to the cells (>95% reduction of cell viability). We find this to be
the case for a human monocytic cell line as well as for a human lymphoid T cell line. Application of mannitol for
equivalent concentrations and applied for the same gradient times yielded similar results, which indicates that
hypertonicity causes most of the cell death. Currently we are studying the role of stress related signal transduction
pathways and cell biological processes and their regulation upon different kinetic concentrations of NaCl.
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Connexin-43 Is Essential for cGAS Function During Cytosolic DNA-Sensing
Manoj Kumar Tripathy, Yugen Zhang, Wanda Bodnar, Robert S. Hagan, Blossom Damania, Catherine M. O’Connell,
Uma M. Nagarajan
University of North Carolina at Chapel Hill
Background: During intracellular Chlamydia infection, cytosolic DNA is sensed by cyclic GMP-AMP synthase (cGAS),
which catalyzes the synthesis of cGAMP from ATP and GTP. cGAMP is a key mediator of IFN expression during
DNA-sensing and can also transfer to adjacent uninfected cells through intercellular connexin gap junctions to induce
intrinsic immunity. In this study, we investigated the role of the gap junction protein Connexin-43 (CX43) during
Chlamydia infection and DNA sensing in epithelial cells.
Methods: Total IFN transcripts were measured by qRT-PCR following CX43 or other gene specific siRNA mediated
knock-down (KD). Single cell RNA-ISH method view RNATM was used to visualize IFN mRNA in infected HeLa cells.
CX43 localization was studied using IF and confocal microscopy. cGAMP synthesis was measured using functional
bioassay. Inhibition of CX43 hemichannels were performed using specific inhibitor Tat-GAP19.
Results: Using RNA-in situ hybridization, we discovered that CX43 is essential for IFN expression in infected cells
and cells transfected with DNA, a function distinct from its ability to facilitate cGAMP transfer to adjacent cells via
intercellular gap junctions. We showed that CX43 functions upstream of STING activation in cytosolic DNA-sensing
and is not required for IFN expression in RNA-sensing. CX43 also co-localized with transfected DNA and on the
chlamydial inclusion membrane with cGAS, and CX43-depleted cells significantly reduced cGAMP synthesis during
DNA-sensing by cGAS. Further, blocking the transport of small molecules through CX43 hemichannels with inhibitors
reduced IFN expression during infection and in DNA-sensing without changing CX43 expression or its localization
with DNA.
Conclusion: These results uncover a novel role of CX43 in cGAMP synthesis by cGAS during cytosolic DNA-sensing
and IFN expression. Blocking CX43 hemichannels could be another potential target to decrease IFN expression
under pathological conditions.
Funded by NIH/NIAID R01 AI067678 to UN
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Autoreactive-prone CD21lo B cells increased in scleroderma patients with interstitial lung disease
Katherine N. Vowell1, Erin M. Wilfong1, Leslie J. Crofford2, and Peggy L. Kendall1
of Allergy, Pulmonary and Critical Care, Department of Medicine, Vanderbilt University Medical Center
2Division of Rheumatology and Immunology, Department of Medicine, Vanderbilt University Medical Center
1Division

Systemic sclerosis (SSc) is a devastating autoimmune disease characterized by fibrosis of the skin and vital organs.
The pathogenesis of SSc is unknown, but detection of autoantibodies in >90% of SSc patients suggests that B
lymphocytes play a role. Therefore, we explored B cell phenotypes in SSc patients using fluorescence cytometry and
the multi-dimensional unsupervised analysis tool viSNE. We found that compared to healthy controls, SSc patients
had significantly higher proportions of an autoreactive-prone B cell subset identified by low expression of CD21
(CD21lo). Previously, circulating CD21lo B cells were shown to express autoantibodies and were increased in other
autoimmune diseases. When considering the clinical phenotypes of the SSc patients, we found that the frequency of
CD21lo B cells was only increased in SSc patients with interstitial lung disease (ILD). ILD is a complication of SSc that
is associated with increased morbidity and mortality. To our knowledge, this is the first time that a peripheral blood B
cell subset has been identified in association with ILD in patients with a systemic autoimmune disease. We investigated
the signaling properties of these anergic cells and found lower expression of Bruton’s tyrosine kinase (BTK) in CD21lo
B cells compared to normal B cells. This was surprising, as BTK is thought to be overexpressed in autoimmunity, but
may indicate that the anergic state is due in part to suppression of BTK-mediated signaling. Our data suggest that
CD21lo B cells should be investigated for their role in SSc pathogenesis, and for their utility as a biomarker of ILD. In
addition, these findings demonstrate a potential mechanism by which B cell depleting therapy may specifically benefit
SSc patients with ILD.
This work was supported by NIH - T32 AR59039; R01 DK084246; UL1 TR002243; P30 CA68485; DK058404
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Defining the Landscape of HIV-Specific T-Cell Responses in HIV-1 Infected Durably Suppressed Participants
Joanna A Warren1, Shuntai Zhou1, YinYan Xu1, Ilana Trumble1, Katie Mollen1, Julia M. Sung1, Jenn Kirchherr1, Ada
Adimora1, Steven Deeks2, JoAnn Kuruc1, Cindy Gay1, Michael Hudgens1, David Margolis1, Nancie Archin1, Ronald
Swanstrom1, Nilu Goonetilleke1
1School of Medicine, University of North Carolina
2Department of Medicine, University of California, San Francisco
There is no cure for HIV-1, largely because HIV establishes a small but sustained pool of latently infected cells that are
not cleared by antiretroviral therapy (ART). We and others are investigating strategies to firstly reactivate the latent HIV
reservoir and then use T cell immunotherapy to clear reactivated cells. However, the presence of pre-ART T cell escape
variants in the reservoir may limit CD8+ T cell recognition of HIV, and therefore the clearance of the reactivated
cells. In order to design effective T cell immunotherapies to boost and, or induce de novo T-cell responses, we
investigated the landscape of T cell responses in durably suppressed HIV infected participants. HIV-specific T cell
responses in HIV infected durably suppressed (average 5.5 years) participants were examined both crosssectionally and longitudinally (weekly, monthly, and yearly). T cell responses were measured against either
overlapping peptides spanning the HIV clade B consensus proteome, or previously defined optimal CD8+ T cell epitopes
using ex vivo IFNγ ELISpot. Despite long-term viral suppression, HIV-specific T cell responses were maintained,
robust (~2000 SFU /106 PBMCs), and remarkably stable. Power calculations derived from these data suggest
that group sizes as low as six are sufficient to examine the immunogenicity of T cell vaccines. We next mapped HIVspecific T cell responses in HIV durably suppressed participants against the HIV clade B consensus proteome using
ex vivo IFNγ ELISpot. In parallel, replication competent viruses derived from supernatants of autologous resting CD4+
T cells following mitogenic reactivation were sequenced. We detected a wide (1-18 responses) breadth of T cell
responses, with all HIV proteins targeted. We also identified and experimentally confirmed escape variants in the
latent reservoir. On-going studies are focusing on estimating the level, and examining patterns of pre-ART escape
variants, which in turn will inform the design of T cell immunotherapies.
Supported by: UM1 AI126619; NIH Early-Stage Investigators Travel Award; National Institute of Allergy and Infectious
Diseases (NIAID); National Institute of Neurological Disorders and Stroke (NINDS); National Institute on Drug Abuse
(NIDA); National Institute of Mental Health (NIMH)
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Pro-inflammatory iPLA2β - derived lipids (iDLs) contribute to Type I Diabetes development
Tayleur D. White, Alexander J. Nelson, Charles E. Chalfant, Ying Gai Tusing, Sasanka Ramanadham
Department of Cell, Developmental, & Integrative Biology and the Comprehensive Diabetes Center, University of
Alabama at Birmingham
Type 1 Diabetes (T1D) is the result of autoimmune-mediated destruction of pancreatic islet β-cells by activated
autoreactive inflammatory cells, effecting insulin production from β-cells. The Ca2+-independent phospholipase A2β
(iPLA2β) has been reported to participate in multiple biological processes and contribute to several pathologies,
including T1D. The iPLA2β, a member of PLA2 family, hydrolyzes the sn-2 substituent from glycerophospholipid
substrates to yield a free fatty acid, which can be metabolized to bioactive lipids. Although the events leading to T1D
are not completely understood, this study specifically tailors to iPLA2β contribution to β-cell destruction and progression
of T1D. Macrophages participate in autoimmune-mediated destruction of β-cells, and we previously reported that
iPLA2β activation favors M1 pro-inflammatory phenotype. These data suggest iPLA2β -derived lipids (iDLs) are involved
in β-cell death by inducing an inflammatory response and T1D pathogenesis. Thus, we utilized peritoneal macrophages
to evaluate the impact of iPLA2β activation on different lipid pools. Macrophages were treated with either DMSO
(vehicle), IFNγ+LPS (to induce M1 polarization), or IL-4 (to induce M2 polarization). Following a 16h-period, the media
and cell pellet were collected and processed for eicosanoid and sphingolipid classes of bioactive lipids, respectively,
via ultra-performance liquid chromatography-electrospray ionization-tandem mass spectrometry (UPLC ESI-MS/MS).
These analyses revealed that pro-inflammatory lipids of 4-weeks of age (pre-diabetic) NOD were higher both before
and following activation in relation to C57BL/6J mice. However, their abundances showed a decrease in 8 and 15 wkNOD. Continued analyses revealed the production of pro-inflammatory and anti-inflammatory lipids increased and
decreased, respectively, in macrophages of NOD-HET relative to age-matched NOD-WT. Collectively, these data
suggest that iDLs produced by immune cells contribute to the onset of T1D and raise the possibility that iPLA2β and/or
iDLs could be targeted to counteract T1D development.
This work was supported by funding from the ADA, Iacocca Family Foundation, and NIH/NIDDK
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ATP Citrate Lyase and T Cell Fates
Melissa M. Wolf, Gabriela Andrejeva, Matthew Z. Madden, Marc O. Johnson, Diana A. Contreras & Jeffrey C. Rathmell
Metabolic reprogramming is crucial for T cell activation and differentiation into distinct T cell subsets. Effector T cells
rely heavily on aerobic glycolysis while naïve, memory, and regulatory T cells employ oxidative phosphorylation.
Understanding the role of specific metabolic enzymes during T cell differentiation and function could prove important
for targeted immunomodulation in autoimmune disease and cancer immunotherapy. ATP Citrate Lyase (ACLY) is a
cytosolic enzyme that converts mitochondrial derived citrate into acetyl-CoA. Acetyl-CoA is an essential substrate for
fatty acid biosynthesis as well as acetylation reactions that modify proteins, including histones. Here, we sought to
characterize ACLYfl/fl CD4 Cre+ T cell fates in vitro compared to WT T cells, and determine if differences are rescued
by exogenous acetate supplementation to replenish acetyl-CoA. We found that ACLYfl/fl CD4 Cre+ T cells exhibit an
overall decrease in proliferation. However, IFNγ expression was increased in Th1 cells. Interestingly, other effector
CD4 T cell subsets with ACLY knocked out exhibited a decrease in cytokine production. Overall, our results suggest
that ACLY deficiency favors CD4 T cell differentiation into Th1 cells.
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Preferential Development of M2-type Tumor-Associated Macrophages (TAM) in Glioblastoma Patient Derived
Xenolines Resistant to Temozolomide
Woong-Jai Won, Claudia Oliva, and Corinne Griguer
Department of Neurosurgery, University of Alabama at Birmingham
Glioblastoma multiforme (GBM) is the most frequent form of brain tumors, with 5- and 10-year survival rates of only
4.5% and 2.7%, respectively. Standard treatment for GBM includes radiotherapy and concomitant adjuvant
chemotherapy with temozolomide (TMZ). While chemotherapy is commonly used, chemoresistance eventually
develops. We demonstrated that the acquisition of TMZ-chemoresistance is associated with major change in tumor
metabolism from mostly glycolytic to mainly oxidative phosphorylation (OXPHOS). Similarly, tumor-associated
macrophages (TAM) shift to glycolysis when encountering pathogens or inflammatory agents (pro-inflammatory M1
macrophages), but reverse metabolism to OXPHOS under recovery condition (anti-inflammatory, M2 macrophage).
Here, we hypothesize that during acquisition of TMZ resistance, OXPHOS-TMZ resistant tumors predispose the
infiltration and development of a M2 anti-inflammatory and immunosuppressive phenotype and thus develop to a more
aggressive tumor. In flank-xenograft nude mice using a pair of TMZ-sensitive and TMZ-resistant patient-derived
xenolines, multi-color flow cytometry analysis of tumor cell isolates showed that TMZ-resistant GBM tumors induced
preferentially M2-type TAM (CD45+CD11b+Ly6C-Ly6G-CD206+), while TMZ-sensitive ones more exclusively develop
M1-type TAM (CD45+CD11b+Ly6C-Ly6G-CD38+CD206-). Immunohistochemistry analysis in frozen section confirmed
a M2- phenotype (CD206+CD45+CD11b+). In addition, we observed that infiltration of myeloid cells and M2-type TAM
are located at the periphery of the tumor to which myeloid cells are very closely bound, while infiltration is not present
in the center of tumor. In conclusion, we showed that TMZ-resistant GBM tumor more strikingly attracts myeloid cells
to the tumor than TMZ-sensitive counterpart, and preferentially differentiates into M2-type TAMs with lack of M1-type
macrophages, showing that TMZ-resistant glioma preferentially induces immunosuppressive environments in tumor.
Supported by NIH- AI2016677 and AI2017731
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Deficiency of SOCS3 Leads to Brain-targeted EAE by Enhanced Neutrophil Activation via G-CSF/STAT3
Signaling
Zhaoqi Yan, Wei Yang, Luke Parkitny, Sara A Gibson, Kevin Lee, Forrest Collins, Hongwei Qin and Etty N. Benveniste
Department of Cellular, Developmental and Integrated Biology, University of Alabama at Birmingham
Dysregulation of JAK/STAT signaling is associated with many pathological conditions, including Multiple Sclerosis (MS)
and its mouse model, experimental autoimmune encephalomyelitis (EAE). Suppressors Of Cytokine Signaling (SOCS)
are a family of proteins that act as negative regulators of the JAK/STAT pathway, and SOCS3 is critical for the inhibition
of STAT3 activation. We previously demonstrated that specific deletion of SOCS3 in myeloid cells (SOCS3 ∆LysM) results
in a severe, non-resolving brain-targeted form of EAE. We observed preferential neutrophil infiltration in the cerebellum.
However, the exact function of neutrophils in the pathology of this brain-targeted EAE is unclear. Here we demonstrate
that SOCS3-deficient neutrophils exhibit enhanced STAT3 activation and a hyper-activated phenotype in response to
G-CSF in vitro. RNA-seq and Gene Set Enrichment Analysis (GSEA) reveals a unique gene expression profile and
several pathways related to neutrophil activation in SOCS3-deficient neutrophils in response to G-CSF. Functionally,
G-CSF priming leads to increased ROS production mediated by TNF-α and GM-CSF. Formation of neutrophil
extracellular trap (NET) is also increased in SOCS3-deficient neutrophils after G-CSF stimulation. At peak of EAE,
neutrophils from the cerebellum of SOCS3∆LysM mice also show an overtly activated phenotype, such as altered surface
markers, excessive production of reactive oxygen species (ROS) and degranulation. Neutralization of G-CSF in vivo
dramatically reduced the incidence and severity of atypical EAE phenotype. Neutrophil infiltration, degranulation, and
overall oxidative stress is reduced in the cerebellum after G-CSF neutralization. Overall, this work demonstrates that
SOCS3 deficiency in neutrophils leads to atypical EAE by enhanced neutrophil activation via G-CSF/STAT3 signaling.
Acknowledgement: This work was supported by National Institutes of Health NS057563 (to E.N.B)
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Protein Kinase 2 (CK2) is Required for CD4+ T Cell Function in the Pathogenesis of Colitis
Wei Yang, Sara A. Gibson, Zhaoqi Yan, Hongwei Qin and Etty Benveniste
Department of Cell, Developmental and Integrative Biology, University of Alabama at Birmingham, Birmingham, AL
Crohn’s disease (CD) is one of the major forms of inflammatory bowel disease (IBD), characterized by chronic
inflammation of the gastrointestinal tract. CD is associated with aberrant Th1 and Th17 responses accompanied by
high levels of IFNγ and IL-17, respectively. Protein kinase CK2 is a highly conserved serine-threonine kinase that is
involved in several signal transduction pathways, including the JAK/STAT, NF-κB, PI3K/Akt/mTOR and Wnt pathways.
Inhibition of CK2 kinase activity by small molecule inhibitor (CX-4945) or genetic deletion of CK2α in CD4+ T cells shifts
the balance between Th17 and Tregs. However, the function of CK2 in the pathogenesis of colitis is unknown. Here,
we demonstrate that CD4+ T cells from CK2αfl/fl dLck-Cre mice failed to induce wasting disease and intestinal
inflammation, accompanied by lower levels of inflammatory cytokines and chemokines in the serum, and decreased
IL-17+, IFNγ+ and IL-17+/IFNγ+ CD4+ T cells in the spleen and colon. Furthermore, CK2α controls CD4+ T cell
accumulation in the spleen and colon through a cell-intrinsic manner. Thus, our data suggest that CK2α contributes to
the pathogenesis of colitis, and that inhibition of CK2 kinase activity may be a novel therapeutic treatment for patients
with CD.
Funding support: NIH - R01NS057563 (ENB); R01 CA194414 (ENB); NMSS RG-1606-24794 (HQ)
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Enhanced Mucosal Immune homeostasis and Neutrophil Function due to Deletion of PHLPP
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Southern Medical University, China
Despite emerging interests in innate immune programming/memory involving neutrophils in complex mucosal immunity,
the mechanisms underlying neutrophil reprogramming dynamics related to mucosal defense are not well understood.
Employing a novel model of PHLPP deficient mice, we examined how neutrophils deficient in PHLPP may uniquely
modulate immune defense and the host response during acute colitis. We found that PHLPP-/- mice were protected
from DSS-induced septic colitis characterized by minimal body weight-loss, alleviated colon tissue destruction and
reduced clinical symptoms. PHLPP-/- neutrophils have elevated immune functions as compared to WT neutrophils,
reflected in enhanced migratory capacity towards chemokines fMLF, MIP1-α and LTB4, elevated phosphorylation of
AKT, STAT1 and ERK, as well as enhanced bacterial killing function. Further, adoptive transfer of PHLPP deficient
neutrophils to WT mice is sufficient to potently alleviate the severity of DSS-induced colitis. Our data reveal that PHLPP
deficient neutrophils can be uniquely reprogrammed to a state conducive to enhanced anti-bacterial defense and
inflammation resolution. As a consequence, PHLPP-/- neutrophils can effectively transfer mucosal immune protection
in mice subjected to acute colitis. Our findings hold significant and novel insights into the mechanisms by which
reprogrammed and memory neutrophils can be effectively used to treat acute colitis.
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Metabolic inhibition of microbiota-reactive CD4 T cells for the prevention and treatment of inflammatory bowel diseases
Qing Zhao, PhD and Charles O. Elson, MD
Department of Medicine, University of Alabama at Birmingham
Microbiota-reactive CD4 T memory (TM) cells are generated during intestinal infections and inflammation, which can
potentially serve as a reservoir for pathogenic CD4 T effector (TE) cells, and thus drive the progression of inflammatory
bowel diseases (IBD). Unlike TE cells, TM cells keep a low rate of metabolism and thus are impervious to many immune
therapies. Inhibition of antigen-specific CD4 T cell metabolism during cell activation by targeting key metabolic regulators
such as mTORC and AMPK will lead to cell death and anergy, and favor the generation of regulatory T (Treg) cells. Thus
we hypothesize that metabolic inhibition of microbiota-reactive CD4 T cells could decrease the pathogenic TM reservoir and
serve as a promising immunotherapy of IBD. We show that application of metabolic inhibitors during activation of CD4 T
cells led to dampened CD4 T cell survival and anabolism, but enhanced induction of Treg cells in vitro. In vivo,
simultaneous metabolic inhibition during microbiota antigen encounter significantly impaired TM formation with an
increased Treg/TE ratio. And metabolic inhibition during TM re-activation ablated microbiota-specific CD4 T cells. This
approach also successfully prevented the development of intestinal inflammation in a T cell transfer colitis model,
decreasing microbiota-specific TM cells and their differentiation into pathogenic TE cells in the gut. Our results suggest
that targeting the metabolism of microbiota-reactive CD4 T cells serves as a method to eliminate pathogenic CD4 TM and
induce Treg cells, thus it has promise as an immunotherapy for the prevention and/or treatment of IBD.
This work was supported by National Institute of Health, P01 DK071176

B-63
Nature of T cell epitopes in lupus antigens determines autoantibody initiation and diversification
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Systemic lupus erythematosus (SLE) is a systemic autoimmune disorder with complex autoantibodies. The origin and
the diversification of of SLE-related autoantibodies are not known. In this study, mapping of HLA-DR3 restricted T cell
epitopes in SmD1 (SmD), a SLE-related autoantigen revealed multiple intramolecular and intermolecular cross-reactive
epitopes. The response to SmD was polyclonal. Multiple candidate epitope mimics were identified in commensal and
environmental bacteria. Certain bacterial epitope mimics shared B cell epitopes with the relevant SmD peptide.
Bacterial peptides with mimic epitopes and SmD peptides induced autoantibodies to lupus-related antigens including
dsDNA and to different tissues. HLA-DR3+ blood donors made more SLE-related autoantibodies. Thus SLE-related
autoantibodies are likely generated from responses to commensal and/or environmental microbes. The unique
antigenic structures of the lupus-related autoantigens provide the structural basis for T and B cell epitope spreading
and autoantibody diversification. In addition to the clarification of the pathogenesis of SLE, these results have
implications in our understanding of other autoimmune diseases.
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Primary cilia regulate innate and adaptive immune cell accumulation following sterile injury
Kurt Zimmerman, Cheng Song, Zhang Li, Nancy-Mize Gonzalez, Michal Mrug, and Bradley K. Yoder
University of Alabama at Birmingham
Primary cilia are microtubule based appendages that protrude from the cell surface and regulate signaling pathways in
response to changes in the microenvironment. Mutations in ciliary associated proteins lead to renal cystic disease that
is characterized by epithelial cell expansion, fibrosis, and end stage renal disease. To study the importance of primary
cilia on tubule epithelium in regulating immune cell accumulation in cystic disease, we utilize mice with a conditional
mutation in intraflagellar transport protein 88 (Ift88). Following sterile injury (ischemia reperfusion (IR) injury), these
mice develop renal cysts within 2-3 weeks. We hypothesize that mice with a conditional mutation in Ift88 will have a
prolonged and dysregulated immune cell response following injury resulting in excess production of cytokines that
increase immune cell accumulation, thus promoting renal cyst formation. In support of our hypothesis, our data show
that conditional Ift88 mice have a prolonged increase in the number of neutrophils, bone marrow derived monocytes,
tissue resident macrophages, and T cells in the kidney following injury compared to injured control mice. qRT-PCR
analysis of kidney tissue at different time points following IR injury shows increased expression of MCP-1, CSF-1,
CXCL-1, and CX3CL1 in conditional Ift88 mice compared to controls. Further analysis of sorted renal epithelial cells
reveals enhanced expression of CSF-1 and CCL20 in injured Ift88 epithelium compared to controls. Finally, to confirm
a pathogenic role for immune cells, we used pharmacological (CSF1R inhibitor) and genetic approaches (RAG1-/-) to
target resident macrophages and T cells in our injured conditional model of renal cyst formation. Our data shows that
inhibition of resident macrophages and depletion of T cells reduces renal cystic disease. Collectively, these data
indicate that loss of primary cilia on epithelial cells leads to abnormal immune cell accumulation and that these cells
promote cyst formation following sterile injury.
Funding: PKRF grant 214g16a; UAB School of Medicine AMC21 grant; NIH - T32 AI007051; NIH - R01 DK115752;
NIH - R01 DK097423
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Functional heterogeneity of naïve CD4+ T cells
Wendy Zinzow-Kramer and Byron Au-Yeung
Lowance Center for Human Immunology, Department of Medicine, Emory University
Prior to their activation with peptides derived from foreign proteins presented by MHC Class II (pMHC), unactivated
naïve CD4+ T cells experience weak TCR signals in response to self-pMHC (basal TCR signals). Using a reporter of
antigen receptor signaling (Nur77-GFP), we aimed to determine whether naïve CD4+ cells experiencing weak or strong
basal TCR signaling are functionally distinct. We find that naïve, unactivated CD4+ cells express varying levels of the
Nur77-GFP reporter transgene, even if they express identical transgenic TCRs such as the OT2 or AND TCR.
Expression of Nur77-GFP correlated with CD5, another marker of basal TCR signaling. Subpopulations of cells
expressing the lowest, highest, and intermediate levels of GFP were sorted and stimulated with anti-CD3 antibodies or
cognate peptide and antigen presenting cells. We predicted that the cells with the strongest basal TCR signaling (GFP
high) would exhibit hallmarks of T cell activation most robustly. Instead, we show that the GFP high naïve CD4+ cells
give rise to the fewest IL-2 secreting cells and undergo less proliferation. In contrast, GFP high naïve cells had the
highest propensity to express the transcription factor FoxP3. We propose that naïve CD4+ cells experience varying
amounts of TCR signaling in response to self-pMHC. Where naïve cells exist on this spectrum of basal TCR signaling,
which in turn influences the functional responses of naïve CD4+ cells when they are stimulated with foreign agonist
pMHC.
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Co-stimulation with IFN and TLR7 fine-tunes the output of antibody secreting cells
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T-bet is a transcription factor that drives the differentiation, function, migration and survival of effector and memory cells
in multiple lymphocyte lineages by regulating the transcriptional programs that respond to type 1 inflammatory signals.
Despite the large volume of knowledge on the role of T-bet in T cell differentiation, little is known about its role in B cell
differentiation. Expansion of T-bet+ B cells has been observed in blood from individuals chronically infected with malaria
or HIV, vaccinated for influenza or suffering from autoimmune disorders, such as systemic lupus erythematosus (SLE),
suggesting that this B cell subset is pathogenic. We set out to identify the mechanisms involved in the development of
these potentially pathogenic T-bet+ B cells and hypothesized that these cells represent pre-antibody secreting cells
(ASCs) that respond to vaccination by producing antibodies and pathogenic auto-antibodies in SLE patients. Due to
the difficulty in obtaining Tbet+ B cells from patients, we developed an in vitro culture system capable of generating
ASCs from naive human B cells, both in a T-bet-dependent and a T-bet-independent manner. This system consists of
BCR crosslinking, TLR7 ligation and the addition of an IFNγ-containing cytokine mix. We used this cell culture system
to study the influence of IFNγ on the generation of T-bet+ B cells and to determine the capacity of these cells to
differentiate into ASCs. Interestingly, the addition of IFNγ following BCR crosslinking and TLR7 ligation induced the
generation of Tbet+ B cells in vitro. These in vitro-generated T-bet+ B cells exhibited increased proliferation and
differentiation into ASCs compared to B cells that lack T-bet expression. In conclusion, we report the development of a
simple and efficient in vitro culture system that will facilitate phenotypic and functional studies of T-bet-dependent ASCs,
and which could be adapted for the discovery and testing of novel autoimmune therapies.
Funding: U19 AI109962; P01 AI125180

