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It has been suggested that there is a strong association between chronic inflammation and 
cancer. In fact, it has been shown that patients with inflammatory bowel disease (IBD) often 
develop colorectal cancer. However, there are no animal models to establish such a connection, 
because in most cases the induction of chronic inflammation requires co-administration of a 
mutagen. In our studies, we generated mice deficient in PACAP (pituitary adenylate-cyclase 
activating polypeptide), which is a neuropeptide with strong anti-inflammatory properties. In this 
sense, it has been previously shown that PACAP has therapeutic potential for the treatment of 
multiple autoimmune inflammatory conditions such as multiple sclerosis, rheumatoid arthritis or 
IBD. In the absence of PACAP, we predicted that mice would develop enhanced inflammation, 
and possibly cancer. Thus, we tested the response of PACAP deficient (KO) mice vs. WT to 
three cycles of 2.5% dextran sulfate sodium (DSS) in the drinking water. This treatment induces 
colon inflammation similar to IBD in humans, but in WT mice only rarely leads to the 
development of invasive colorectal tumors. In our studies, PACAP KO mice displayed 
significantly greater clinical symptoms of colitis and increased colon inflammation than the WT 
mice. Indeed, the histopathological scores and the levels of IL-1β and IL-6 were higher in 
PACAP KO vs. WT. Moreover, 60% of the PACAP-deficient mice, but no WT mice developed 
aggressive colorectal tumors. These results not only prove a role of endogenous PACAP as a 
protective peptide against inflammation, but also demonstrate a new murine model of 
inflammation-associated colorectal cancer without the requirement of a carcinogen.   
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CD4+ T cell Restriction to Donor and Host Elements in MHC -Disparate 

Allogeneic Chimeras  
 

Jessica Ashley Allen, Gabriel Tsao, and Judith A. Shizuru 
 

Stanford University School of Medicine, Blood and Marrow Transplant Division 
 

T cell restriction is primarily confined to the MHC-alleles expressed in the selecting 
thymus.  However, numerous studies demonstrate exceptions to this dependence, and 
suggest that functional restriction within the T cell repertoire is not determined solely by 
thymic microenvironment.  The mechanism by which this non-thymic restriction arises 
remains unclear.   
 
Here we examine functional restriction of CD4+ cells in full and mixed MHC-disparate 
bone marrow chimeras.  Purified hematopoietic stem cells were transplanted after 
lethal or sub-lethal irradiation into in fully MHC-mismatched, C57BL/6 (H-2b) into 
BALB/c (H-2d), or haploidentical, C57BL/6 x SWR/J (H-2b/q) into BALB/c x SWR/J (H-
2d/q) mouse pairs.  Six weeks after transplantation, mice were challenged with hen egg 
lysozyme and ovalbumin in Complete FreundÕs Adjuvant.  Lymph node cells were 
harvested and proliferation to specific MHC-restricted peptides was measured.   
 
Previous work from our lab shows that functional T cell responses in full MHC-
disparate chimeras can be limited to donor-restricted cells. Here we observed that 
host-restricted responses were partially rescued in vitro through supplementation of the 
culture with host antigen presenting cells (APCs).  This finding suggests that the MHC 
expressed on APCs during an immune response may be the key determinate of 
functional T cell restriction.  In further support of this hypothesis, T cells from mixed 
chimeras, where APCs expressing both MHCs were present, were able to mount 
responses to peptides presented on either donor or host MHC.  There was no 
restriction of donor-derived T cells to proliferate to only donor-restricted peptides, and 
likewise host-derived T cells responded to peptides presented on both MHC types.  
Donor- and host-derived B cells both mounted functional antibody responses, 
suggesting that CD4+ T cells were able to induce class switching on B cells expressing 
donor or host MHC.  
 
These data suggest that radiation-resistant thymic epithelial cells alone do not 
determine restriction through positive selection. Previous work by us and others 
suggests that bone marrow-derived cells can mediate positive selection.  We are 
currently examining the possibility that thymic cells select for a promiscuous T cell 
repertoire that would allow T cells to respond to peptides presented on a range of MHC 
present during an immune response.   
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Cytomegalovirus (CMV) infection of immunocompetent individuals leads to a lifelong state of 
latency that is controlled in part by CD4+ T cells. CMV utilizes multiple immuno-modulatory 
strategies that contribute to its successful persistence; among these is the downmodulation of 
the costimulatory molecules B7.1/CD80 and B7.2/CD86 on the surface of infected antigen 
presenting cells. We wished to examine the role of B7 molecules in controlling CMV-specific 
adaptive immunity. In B7 deficient mice, MCMV-specific CD4+ and CD8+ T-cell responses that 
peak shortly after control of acute infection were all significantly decreased. The 
immunodominance hierarchy of the T cell responses changes as MCMV moves into the 
persistent phase of infection, with these cells displaying an effector-memory phenotype. 
Remarkably, the Òpersistent phaseÓ CD8+ T-cell response was unaltered in B7.1/B7.2 deficient 
mice at the later times, whereas memory CD4+ T cell responses remained impaired. The viral 
titers in lungs and salivary glands of B7.1/B7.2 deficient mice are 8-10 fold higher, due to the 
decreased CD4+ T cell responses. Moreover, infection with a mutant MCMV lacking the B7-
downmodulating genes lead to increased CD4+ T cell responses, and enhanced viral control. 
Ultimately, viral replication in salivary glands was never controlled in B7.1/B7.2 deficient mice, 
and lead to premature death, suggesting that B7 costimulation of CD4+ T cells is critical to 
establish viral latency.  
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Neonatal experimental infection induces tolerance to Helicobacter pylori  
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FoxP3 Instability In vitro and In vivo  
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Type 1 diabetes (T1D) is an autoimmune disease that results from the T-cell mediated 
destruction of insulin-producing pancreatic islet ! cells.  The female non -obese diabetic (NOD) 
mouse model of T1D is the most widely used animal model for the spontaneous development of 
T1D, as this form of T1D has a similar pathology to the human disease. Murine iNKT cells 
express an invariant V"14 -J"18 TCR that pairs with a V!2, V!7, or V!8.2 chain. This invariant 
TCR recognizes glycolipid antigens in the context of CD1d present on antigen presenting cells. 
Upon activation by antigen, iNKT cells release several immunomodulatory cytokines that 
mediate their function. One well-characterized glycolipid antigen known to activate iNKT cells in 
mice and humans is " -galactosylceramide (" -GalCer C24:0/C18). Administration of " -GalCer to 
NOD mice protects them from T1D, although the mechanism(s) of protection are not completely 
understood. In an attempt to better define the mechanism, our lab is collaborating with Dr. Paul 
B. Savage (Brigham Young University, Salt Lake City, UT), who supplied us with 5 " -GalCer 
structural derivatives: C24:0/C9 (PBS-20/OCH), C24:0/C13, C24:0/C6 (PBS-23), C16:0/C18 
(PBS-24), and C8:0/C18 (PBS-25). PBS-20, PBS-22, PBS-23 and PBS-24 are less potent 
activators of iNKT cells as determined by cell surface expression of CD69 and the presence of 
intracellular IFN-# and IL-4 2 hr after i.p injection. In vitro, these glycolipids cause iNKT cell 
proliferation and secretion of IL-4, IL-13, IFN-#, and TNF-" but to a lesser extent than " -GalCer. 
Only PBS-25 is similar to " -GalCer in its ability to stimulate iNKT cell proliferation and cytokine 
secretion. Despite these differences in iNKT cell activation, treatment of NOD mice with PBS-
20, PBS-22, PBS-23 and PBS-24 resulted in protection against T1D, whereas PBS-25 
exacerbated disease. These data indicate that minor alterations to the glycolipid structure have 
profound impacts on iNKT cell activation, its downstream immunomodulatory properties and 
ultimately the ability of these cells to prevent T1D.  
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Naturally occurring regulatory T cells (nTreg cells) are crucial for the maintenance of peripheral 
tolerance. We have previously shown that a key mechanism of their suppressive action is based 
on a contact-dependent transfer of cyclic AMP (cAMP) from nTreg cells to responder T cells. 
Herein we further elucidate the important role of cAMP for the suppressive properties of nTreg 
cells. Prevention of cAMP degradation by treatment with the phosphodiesterase 4 (PDE4) 
inhibitor rolipram led to strongly increased suppressive potency of nTreg cells for Th2 cells in 
vitro and in vivo. In vivo, the application of nTreg cells in a strictly Th2-dependent preclinical 
model of asthma had only a marginal effect. However, the additional treatment with rolipram in 
the presence of nTreg cells led to a considerable reduction of characteristic asthma symptoms 
in a prophylactic as well as therapeutic model. Detailed analyses revealed that rolipram caused, 
in the presence of nTreg cells, a synergistic increase of cAMP in lung-resident responder Th2 
cells. In summary, these data emphasize our observation that cAMP is crucial for nTreg cell-
based suppression. Moreover, these data clearly demonstrate that PDE4 inhibition can be 
exploited for the treatment of allergic and auto-aggressive immune responses by enhancing 
nTreg-mediated suppression in vivo. 
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Cationic lipid -DNA complex, a novel adjuvant, enhances th e adaptive immune response 

to influenza vaccine  
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Current influenza vaccines have limited effectiveness against influenza viruses of different 
subtypes from those used in the vaccine. Our laboratory is interested in using cationic lipid-DNA 
complex (CLDC) as a novel adjuvant for boosting the quantity and quality of the adaptive 
immune response to inactivated influenza vaccines. CLDC consists of a non-coding plasmid 
DNA that is rich in CpG motifs and that is encapsulated in cationic and neutral lipids, which 
mostly likely interact with antigens electrostatically. Using the murine model we found that 
immunization with CLDC and inactivated-influenza viruses induced strong neutralizing antibody 
and CD4 and CD8 T-cell responses, as well as heterosubtypic immunity, i.e., protection to a 
viral subtype not contained in the vaccine. These immunostimulatory responses were 
independent of the Toll-like receptor 9, which is stimulated by unmethylated CpG motifs. In vitro 
studies suggest that conventional (cDCs) and plasmacytoid (pDCs) mounted robust interferon-
alpha induction after the addition of CLDC, which was blocked by the addition of bafilomycin, an 
inhibitor of endosomal acidification. Confocal microscopy revealed that CLDC internalized into 
cDCs, pDCs, or macrophages (RAW 264.7 cells) co-localized with EEA-1, an early endosomal 
marker. We speculate that CLDC may require endosomal acidification to leave the endosome 
and enter into the cytoplasm where it may stimulate innate immune responses via the 
inflammasome or some other cytoplasmic sensor. In support of this model, in vitro stimulation of 
cDCs with CLDC induced the secretion of IL-1β, an indicator of inflammasome activation. In 
progress are studies to determine the role of caspase-1, a common downstream effector of the 
inflammasome, in CLDC adjuvant responses. These studies will further elucidate the role that 
the inflammasome may play in mediating the effects of DNA-containing adjuvants and may also 
contribute to the design of a more effective vaccine for influenza. This work was supported by 
an NIH/NIAID grant: U01 AI-074512. CB was supported by Immunobiology training grant: 
5T32AI07290.  
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Long-term survival of tissue transplant is dependent, at least in part, on regulatory T cells 
(Tregs).  The mechanisms by which Tregs are induced are still being elucidated.  In particular, 
the role of cross-presentation of antigens by dendritic cells appears to be important in regulating 
of CD8+ T cell tolerance (cross-tolerance).  Such cross-tolerance has recently been shown to 
control auto-reactive T cells.  However, it is unclear if it plays a role in regulating reactivity to 
antigens on transplanted tissues. 
 
We have established an experimental system for studying immune responses to an MHC class I 
(MHC I) molecule that is expressed only in restricted populations of epithelial cells.  This system 
involves 3 types of transgenic mice:  KAL mice and KQ mice, which express transgenic H-2Kb 
and transgenic GPI-linked H-2Kb in a subset of skin epithelial cells, and BM3 mice, which 
express an allogeneic anti- H-2Kb TCR.  BM3 mice reject acutely C57BL/10 skin and KAL skin.  
In contrast, only 25-30% of BM3 mice acutely reject KQ skin.  Immunohistochemistry studies 
show that KAL skin grafts undergoing rejection are infiltrated by ~10 times more CD8+ T cells 
than CD4+ T cells.  In contrast, the KQ skin grafts that are accepted by BM3 mice are infiltrated 
by very few CD8+ T cells but are replete with CD4+ T cells.  These disparate ratios are not 
found in the draining lymph nodes of the graft recipients:  flow cytometry studies show that BM3 
recipients of KQ skin have abundant numbers of CD8+ T cells. 
 
Using PCR with transgene-specific primers indicate that draining lymph nodes of BM3 recipients 
of KQ skin grafts have donor-derived DNA in 90% of cases.  This chimerism is somewhat 
dependent on CD4+ T cells and/or B cells since ~57% of BM3rag-/- recipients of KQ skin have 
donor-derived cells in their lymph nodes. 
 
Flow cytometry studies show that lymph nodes and spleen from BM3 recipients of KQ skin, but 
not of C57BL/10 skin, have CD4+CD25+FoxP3+ regulatory T cells. Thus, tolerance to KQ skin 
correlates with the presence of Tregs. Interestingly, BM3rag-/- recipients of KQ skin also have 
CD4+CD25+FoxP3+ regulatory T cells, albeit in smaller numbers.  These data indicate that donor 
skin-derived CD4+CD25+FoxP3+ Tregs cells can establish residence in graft recipients.  These 
cells may contribute to the chimerism detected by the PCR studies. 
 
A major difference between the H-2Kb in KAL and KQ mice is its tether to the membrane.  In 
KAL mice, the molecule has a proteinaceous membrane spanning region.  In the KQ mice, the 
H-2Kb molecule is tethered via a GPI-linkage.  Our data suggest that the GPI linkage impedes 
the ability of the KQ H-2Kb molecule to be cross-presented to promote immune recognition by 
BM3 T cells.  Of particular interest is the cellular mechanism of cross-presentation.  While 
phagocytic uptake of apoptotic cells has long been considered to be required for cross-
presentation, new studies have indicated that exosomes may also mediate cross-presentation.  
A new project in the lab is directed at determining if keratinocyte-derived exosomes can mediate 
cross-presentation of H-2Kb and/or GPI-tethered H-2Kb in vivo and influence graft fate. 
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Humanized transgenic mice reproduce the disease evolution in severe RA  
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Rheumatoid arthritis (RA) is an autoimmune disease in humans that is strongly associated with 
certain HLA class II alleles. These alleles all share a particular stretch of positively-charged 
amino acids (the shared epitope) situated in the antigen binding groove of the MHC class II 
molecule.  HLA-DRA/DRB1*0401 is the most common of these class II molecules.  Over ten 
years ago, we generated HLA-DR*0401 transgenic mice in an attempt to better understand the 
mechanism of this disease association. However, the HLA-DR*0401 transgenic mice did not 
develop inflammatory arthritis spontaneously.   
During active disease, fibroblasts and synoviocytes in the synovial joints of human RA patients 
express HLA class II, whose expression is usually limited to only professional antigen 
presenting cells (APC). With the idea of lowering the threshold for triggering arthritis, we 
generated transgenic mice that express human CIITA (class II transactivator, the master 
regulator of the class II presentation pathway) under the control of the rat collagen II promoter, 
which would direct the expression of the transgene to the synovial joints. These mice, produced 
on the DBA1/J genetic background, also did not develop arthritis spontaneously.  But, upon 
stimulation with a very low dose of bovine collagen type II (Co-II), CIITA transgenic mice 
developed an inflammatory arthritis syndrome somewhat similar to collagen-induced arthritis 
(CIA). However, in contrast to conventional CIA, CIITA mice did not recover after the period of 
acute disease.  They continued to have low grade disease activity (similar to uncontrolled RA in 
humans) with progressive bone loss, and developed severe erosions as well as extra-articular 
manifestations such as rheumatoid nodules and pneumonitis (also seen in human RA patients). 
To understand the role of DR*0401 in the development of RA, we have now extended this 
transgenic model by introducing the same CIITA transgenic construct into the humanized HLA-
DR*0401 transgenic mice. To allow for in vivo monitoring of disease progression, we have also 
added a luciferase transgene targeting active inflammatory sites of disease. Thus, we generated 
DBA1 transgenic mice that express Firefly luciferase (Luc) driven by a minimal Drosophila 
promoter and three tandem NF-kB binding sites, targeting activated lymphocytes, NK cells, 
macrophages, dendritic cells, and granulocytes in the inflammatory infiltrates.   
Preliminary arthritis induction experiments demonstrating the ability of this new in vivo imaging 
system will be shown from studies in humanized HLA-DR*0401, CIITA, Luc  transgenic mice. 
These mice develop very severe inflammatory arthritis after triggering with Co-II/CFA, as well 
as, after sublethal irradiation treatment and adoptive transfer of CD4+ T cells from Co-II-
immunized syngeneic donor mice.  
We expect that this new humanized arthritis model will be much more predictive for efficacy of 
new drugs for RA in humans, since it, in contrast to the conventional CIA model, also represents 
the chronic phase of the human disease.   
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Galectin -1 exposure during monocyte -derived dendritic cell differentiation results in 

dendritic cells with tolerogenic potential.  
 

Margaret H. Chang1, Jennifer A. Fulcher1, Mabel Pang1, Linda G. Baum1, Benhur Lee1,2 
 

1Pathology and Laboratory Medicine, UCLA, Los Angeles, CA 
2Microbiology, Immunology and Molecular Genetics, UCLA, Los Angeles, CA 

 
 
Dendritic cells are a dynamic population consisting of functionally distinct subsets in varying 
stages of differentiation and activation.  Galectin-1 is a galactoside-binding lectin with pleiotropic 
immunomodulatory functions.  We previously showed that galectin-1 acts as an endogenous 
activator of immature human monocyte-derived dendritic cells (MDDCs).  However, galectin-1 is 
also present at high concentrations in many sites of peripheral dendritic cell differentiation, and 
could affect monocyte to dendritic cell differentiation.  Here, we demonstrate that galectin-1 
exposure during MDDC differentiation results in dendritic cells with a tolerogenic phenotype.  
MDDCs differentiated with cytokines (GM-CSF/IL-4) in the presence of galectin-1 showed 
increased MHC class II expression, restricted CD80 and CD86 co-stimulatory molecule 
expression, and high inhibitory molecule PDL-1 expression, compared to normal cytokine 
differentiated MDDCs in the absence of galectin-1.  In fact, a single pulse of galectin-1 at the 
monocyte stage, even for a 10 minute duration, was sufficient to skew the phenotype of the 
resultant cytokine differentiated MDDCs to a tolerogenic phenotype at day 5.  These dendritic 
cells secreted high levels of IL-10 but not IL-12, and were also anergic to further maturation-
inducing stimulus.  Additionally, MDDCs differentiated with galectin-1 preferentially stimulated 
the production of CD4+CD25+FoxP3+ regulatory T cells.  Our findings show that monocytes 
exposed to galectin-1 during the DC differentiation process exhibit phenotypes consistent with 
tolerogenic DCs.  Thus, galectin-1 has varying effects on dendritic cell function depending on 
the differentiation and activation state of the cell.  Indeed, galectin-1 may modulate immune 
responses through educating dendritic cell regulators. 
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MicroRNA -155: Upstream Regulation and Downstream Target Elucidation  

 
Aadel Chaudhuri  

 
California Institute of Technology 

 
 Mammalian microRNAs (miRNAs) are emerging as key regulators of the immune system. Here 
we report a strong upregulation of miR-155 and it's primary transcript, Bic, after treatment of the 
mouse macrophage cell line, RAW264.7, with LPS. Bic and miR-155 are LPS primary response 
genes, as determined by cycloheximide studies. Inhibitor and I$B"  dominant negataive assays 
indicate that the miRNA and its primary 
 transcript depend on both the NF$B and JNK pathways for LPS-mediated induction. 
Intraperitoneal injection of LPS into mice leads to a strong increase of miR-155 in the bone 
marrow, and correlates with a granulocyte/monocyte (GM) expansion. Enforced expression of 
miR-155 in mouse bone marrow cells via an MSCV-based retroviral vector causes GM 
proliferation in a manner reminiscent of LPS treatment. To determine 
 which genes mir-155 regulates, Raw 264.7 cells were stably transfected  with a mir-155 
expressing vector, and a microarray showed downregulation of 1080 genes. Of these, 89 
contained conserved mir-155 binding sites as determined by Targetscan 4.0. Among these were 
ten genes relevant to hematopoiesis. We found by qPCR, luciferase assay and Western blot 
that mir-155 downregulates expression of all ten of  these genes 20-70%. Mutating conserved 
mir-155 binding sites within the UTR abolished the majority of this repression. We are currently 
determining which of these target genes are relevant to the myeloproliferative disorder we see 
in mice overexpressing miR-155 in their hematopoietic compartment. 
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Comparison of NF -kB Regulation on Na•ve and Anergic Primary T Lymphocytes  

 
Paúl E. Clavijo and Kenneth Frauwirth 

 
Department of Cell Biology and Molecular Genetics; University of Maryland; College Park; MD 
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T cell stimulation triggers a signal cascade that causes the activation of various transcription 
factors. From these transcription factors NF-$B is especially important because it is necessary 
for expression and secretion of the T cell growth factor IL-2.  NF-$B is composed of the protein 
subunits p50, p52, p65, c-Rel, and RelB which form dimers that bind via the $B domain.  In 
resting T cells, the NF-$B complex remains in the cytosol bound to the inhibitory molecule I$B.  
Once the T cell is activated, I$B is degraded and the NF-$B complex is translocated into the 
nucleus where it binds to the IL-2 promoter to initiate transcription.  Interaction of T cells with 
Antigen Presenting Cells without costimulation causes a state of hyporesponsiveness called 
anergy.  It has been observed that proliferation and Il-2 production dramatically decreases in 
anergic cells.  In this study we are interested in comparing the regulatory pattern of NF-$B 
proteins p65, p50, and c-Rel in anergic primary T lymphocytes. 
 

We compared in vivo anergy induction by analyzing cell proliferation and Il-2 production in PBS 
and 2C peptide injected mice cells. Data showed a %90% decrease in 2C peptide injected mice 
cells.  Then we analyzed levels of the kB inhibitor (IkBa), NF-kB subunits p65, c-Rel, and p50, 
and the phosphorylation levels of p65.  Our data showed a decrease in the levels of IkBa at 10 
minutes of stimulation in na•ve cells; however the levels of IkBa in anergic cells remained at 
basal levels after 15 minutes of stimulation.  We also observed an increase in the levels of total 
p65 at 5 and 15 minutes of stimulation in na•ve cells, but in anergic cells we observed an 
increase in the levels of p65 only at 15 minutes.  The levels of c-Rel in na•ve cells increase at 15 
minutes of stimulation while in anergic cells its levels increase at 5 minutes of stimulation.  We 
also observed that the levels of p50 in na•ve cells increased after 5 minutes of stimulation while 
in anergic cells its levels increased at 15 minutes of stimulation.  Our data also showed that the 
levels of phosphorylation of p65 in na•ve cells decreases after 15 minutes, however in anergic 
cells p65 phosphorylation decreases at 5 minutes of stimulation.  Then, we wanted to analyze 
NF-kB DNA binding activity.  We used an EMSA/ELISA method that measures binding of NF-kB 
to an immobilized oligonucleotide containing a NF-kB consensus sequence.  Here we found that 
the NF-kB p65 subunit bids to the consensus sequence at 15 minutes of stimulation on na•ve 
cells while in anergic cells it binds to the NF-kB consensus sequence at 15 minutes of 
stimulation but in a much lower amount. 
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Regulatory T cell suppression is potentiated by target T cells in a cell contact,  

IL-35- and IL -10-dependent manner  

 
Lauren W. Collison, Meenu R. Pillai, Vandana Chaturvedi and Dario A. A. Vignali 

 
Department of Immunology, St. Jude ChildrenÕs Research Hospital, Memphis, TN 38105 

 
 
Regulatory T cells (TR) are believed to suppress effector T cell (TN) proliferation in vitro in a 
contact-dependent, cytokine-independent manner, based in part on experiments in which TR 
and TN are separated by a permeable membrane.  We show that the production of interleukin-
35 (IL-35), a novel inhibitory cytokine expressed by natural TR, increases substantially following 
contact with TN.  Surprisingly, TR were able to mediate potent suppression of TN across a 
permeable membrane when placed in direct contact with TN in the upper chamber of a 
Transwell plate.  Suppression was IL-35 and IL-10 dependent, as shown by the use of IL-35 
or IL-10 TN and IL-10 addition or neutralization.  In addition, by utilizing TN that were unable to 
be activated due to fixation or inappropriate V! stimulation, we show that T N activation was 
required for maximal potentiation of TR suppression.  Interestingly, both TN  and effector T cells 
(Th1 or Th2 polarized cells) are capable of potentiating TR suppression in a cell contact 
independent manner.  These data suggest that it is the ÔinductionÕ of suppression, rather than 
the ÔfunctionÕ, of TR that is obligatorily contact-dependent.  Moreover, they provide evidence that 
IL-10 is key for maximal regulatory activity, as seen across a Transwell membrane, providing 
a potential explanation for the previously reported conflicting in vitro and in vivo data. 
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Age-Dependent T and B Cell Phenotypes Defined by Multicolor Flow Cytometry  

 
Matthew Crabtree, MS, Alice Wiedeman, Gordon Cohen, MD, Anne Stevens, MD, PhD 

 
Seattle Children's Research Institute, Department of Immunology 

 
Background  
In the treatment of congenital heart disease, surgeons often remove the thymus to facilitate 
cannulation of the great vessels. Thymectomy in animal models can lead to immunodeficiency 
or autoimmune diseases, but the long-term immunological outcome of humans after 
thymectomy has not been studied in detail. Early signs of immune dysregulation may be 
detected by multiparametric phenotypic analysis long before clinical signs or symptoms occur.  
Before beginning a study of thymectomized patients -- ranging from newborns to adolescents-- 
it is essential to first investigate the effects of age upon functional branches of immunity. 
 
Methods  
Using flow cytometry, four panels were developed to assay specific functional leukocyte subsets 
in human peripheral blood, including: "§ T lymphocytes (memory vs. na•ve), and #&T 
lymphocytes; regulatory T lymphocytes; B lymphocyte maturation stages and class-switching; 
NK and NKT cells.  Healthy subjects aged 9 to 45 years old were studied. 
 
Results  
In T lymphocytes, CD31, a marker of recent emigration from the thymus that has previously 
been correlated with T Cell Receptor Excision Circle (TREC) numbers, decreased with age. 
Switched memory B cells (CD19+IgM-IgD-CD27+) appeared to increase with age while total 
CD19+ B cell counts decreased.  Regulatory T cells, as defined by the fraction of CD4+ T 
lymphocytes with the phenotype CD25+Foxp3+CD127-, decreased with age. 
 
Conclusions  
Phenotypic analysis of B and T lymphocyte developmental and functionally-defined subsets 
may serve as a valuable tool for detecting immune dysregulation in patients with thymectomy, 
as well as those with autoimmunity, immunodeficiency, or transplantation, even before clinical 
signs of are present.  However, the age of the subject has a strong effect on lymphocyte subset 
frequencies. These results can help put into context observed lymphocyte subset frequencies 
with respect to the patientÕs age. Age-matched controls will be essential components to all 
immunophenotyping studies.   
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Th17 Mediated Autoimmunity to Collagen V Causes Acute Rejection Pathology and 

Adventitial Fibrosis in B6 Heart Isografts  
 

Melanie Dart1, Melissa Keller2, Jean Kwun1, Drew Roenneburg1, Jose Torrealba2, Daniel 
Greenspan2, and William Burlingham1 

 
1Department of Surgery, University of Wisconsin-Madison; 2Department of Pathology and 

Laboratory Medicine, University of Wisconsin-Madison 
 

We have previously reported that lung transplant recipients with pre-transplant cellular immunity 
to collagen V (colV) have a significantly higher likelihood of experiencing primary graft 
dysfunction.  Additionally, those who develop colV immunity post-transplant have a 10-fold 
greater risk of developing severe bronchiolitis obliterans syndrome than those who remain col 
V-unresponsive. Recent studies in our laboratories have indicated that autoimmunity to colV is 
correlated with advanced cardio-vascular disease in patients undergoing coronary bypass 
surgery; these findings were confirmed in the ApoE-/- mouse model of atherosclerosis.  The 
common theme in both lung and heart studies was that the colV-specific cellular immune 
response was Th17 (IL-17) and monocyte (TNF-" and IL1!) dependent.  We hypothesize that 
Th17 autoimmunity to colV in heart transplant recipients is a major driving force behind chronic 
allograft vasculopathy.  As a first step toward testing this hypothesis, C57BL.6 mice were 
immunized with bovine colV or control antigens hen egg lysozyme (HEL) or tetanus toxoid (TT) . 
Two weeks post immunization some mice were tested for immunity using the trans-vivo delayed 
type hypersensitivity (TV-DTH) assay;others were given a heterotopic heart isograft.  ColV 
immunized graft recipients experienced pathology characterized with higher rejection scores, 
increased graft infiltration, and fibrosis in the adventitial regions of the vessels compared to HEL 
controls.  These same areas of fibrosis also stained brightly for colV, whereas heart isografts 
from control HEL recipients showed very weak staining for colV.  TV-DTH swelling responses to 
colV could be blocked with addition of antibodies directed against IL-17, IL-1!, and TNF -".  In 
contrast, cells from HEL and TT immunized mice produced a positive DTH response to their 
respective immunogen, which could be blocked with antibodies to IFN-γ.  Splenocytes from 
colV-sensitized mice also produced more IL-17 to specific antigen compared to cells from HEL 
or TT sensitized mice when assayed by ELISpot. We conclude that Th17-mediated immunity to 
colV causes rejection pathology in a heart isograft.  We propose that alloreactivity in heart 
allografts, analogous to plaque deposition in coronary vessels during CAD, provides the 
additional inflammatory stimulus needed to potentiate autoimmunity to cryptic col V epitopes 
leading to progressive vascular-occlusive disease. 
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IL-4 Receptor ! (IL4R!) and STAT6 regulate the severity of 

inflammation but are not absolutely required in a murine model of 
asthma where WT Th2 -effectors are provided  

 
 

Preeta Dasgupta1,2, Svetlana Chapoval1,2, Elizabeth Smith1, Nancy 
Noben-Trauth3, Ann Kelly-Welch1, Achsah D. Keegan1,2 

 
 

1Center for Vascular and Inflammatory Diseases, Marlene and Stewart 
Greenebaum Cancer Center and 

2Department of Microbiology and Immunology, University of Maryland 
School of Medicine, Baltimore, MD 21201, USA 

3The Universities at Shady Grove, Rockville, MD 20850, USA 
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CD31 (PECAM-1) expression in the human thymus: a complex patte rn.  

 
Marc Douaisi *, Lance Hultin #, Beth D. Jamieson #, and Christel H. Uittenbogaart * 

 
*University of California AIDS Institute and Department of Microbiology, Immunology and 
Molecular Genetics, University of California Los Angeles, Los Angeles, California, USA; 

#University of California AIDS Institute and Department of Medicine, David Geffen School of 
Medicine, University of California Los Angeles, Los Angeles, California, USA 

 
Na•ve CD4+ T cells in the peripheral blood expressing both CD45RA and CD31 are described 
as cells that have recently exited the thymus and have not yet undergone extensive 
proliferation. Therefore it is assumed that in the human thymus every CD4+CD8- mature 
thymocyte expresses CD45RA and CD31. However CD31 expression during T cell 
differentiation in the thymus has not been extensively characterized. Using 7-color flow 
cytometry to examine post-natal human thymocytes, we found that CD31 is expressed on the 
majority of thymocyte subsets. However, CD31 expression varies considerably at different 
stages of T cell development. CD31 expression is highest on thymic T cell precursors; indeed 
CD31, in combination with CD34 and CD45RA, is a marker of the immature CD4 single positive 
(ISP) stage of development. CD31 expression then becomes, and remains, low until it is 
expressed at high levels during the CD4+CD8+ double positive stage when thymocytes commit 
to the CD4+ or CD8+ single positive T cell lineages.  
 
Surprisingly, the CD31 expression pattern on mature CD4+ and CD8+ single positive thymocytes 
is totally different. Although mature CD8+CD4- thymocytes uniformly express CD31 at high 
levels, mature CD4+CD8- thymocytes have a more complex expression pattern. In fact, the most 
intriguing of our findings is that CD4+CD45RA+, in contrast to CD8+CD45RA+, mature 
thymocytes do not form a uniform population, but include both CD31+ and CD31- cells.  
 
Conclusions:  Our finding that a subset of na•ve mature CD4+ T cells exiting the thymus to the 
periphery lack CD31 is contrary to the current dogma that all recent thymic emigrants express 
CD45RA and CD31. This finding has implications for studies of normal human T cell 
development, T-cell homeostasis and T cell regeneration after bone marrow transplant and in 
diseases like HIV infection. 



2009 Midwinter Conference of Immunologists (Cumulative Poster Abstracts) 
Page 19  

 
Presenter:  Doyle,  Colleen  

 
Characterization of B cell Lines Expressing anti -HIV Broadly Neutralizing Antibodies  

 
Colleen M. Doyle, A. Byron Cooper, David Nemazee 
 
The Scripps Research Institute, Department of Immunology and Microbial Sciences.  La Jolla, 
California 
 
B cells producing broadly neutralizing antibodies against HIV are rare and difficult to activate 
with the immunogens tested thus far.  To generate a vaccine that elicits broadly neutralizing 
antibodies it is crucial to understand how B cells with these specificities can be activated and 
produce protective antibodies.  To address this, we have generated B cell lines that express two 
broadly neutralizing specificities b12 and 4E10.  Importantly, using these B cell lines we are able 
to evaluate the signaling characteristics and activation status of B cells expressing broadly 
neutralizing specificities.   We have evaluated basal signaling capacity of these receptors as 
well as their responses to several known immunogens.  We have also evaluated the cell lines 
for expression of activation markers and surface Ig expression.  Our results suggest that B cells 
expressing neutralizing specificities signal through the B cell receptor and respond to receptor 
cross-linking by various antigens.     



2009 Midwinter Conference of Immunologists (Cumulative Poster Abstracts) 
Page 20  

 
Presenter:  Epel degui, Marta  

 
CD40L in the HIV viral envelope induces the expression of activation induced cytidine 

deaminase (AID) in B cells through a direct interaction with CD40.  
 

Marta Epeldegui, Scott Kitchen, Justin de la Cruz, Jerome Zack, Christel H. Uittenbogaart  and 
Otoniel Martinez-Maza 

 
*University of California AIDS Institute and Department of Microbiology, Immunology and 
Molecular Genetics, University of California Los Angeles, Los Angeles, California, USA 

 
NHL is a common AIDS-associated cancer.  NHL is thought to occur due to errors in Class 
Switch Recombination (CSR) and Somatic Hypermuation (SHM); both of these events occur in 
Germinal Center (GC) B cells.  Activation Induced Cytidine deaminase (AID) is an enzyme 
required for both CSR and SHM.  CD40L (in T cells) classically induces AID expression by 
interacting with CD40 (in B cells); this interaction occurs in the GC. Since errors in both CSR 
and SHM lead to molecular lesions that occur in NHL, it is thought that AID plays a central role 
in the genesis of these cancers.  It has been shown by us and others that several oncogenic 
viruses (EBV, HCV, HPV) can induce AID expression.  We have also shown that AID mRNA 
expression in PBMC is elevated prior to AIDS-NHL diagnosis.  Additionally, several studies 
have shown that exposure of B cells to HIV can result in their activation.  Based on this, we 
assessed the ability of HIV to induce AID expression in peripheral human B cells from healthy 
donors.  We hypothesized that the HIV virion itself might be inducing AID expression, through a 
direct interaction between the virus and B cells involving the ligation of CD40 on B cells by virus-
associated CD40L, as it is known that CD40L is incorporated into the HIV envelope membrane.  
We observed that HIV grown in PBMC induces AID mRNA expression in B cells and that these 
virions express CD40L.  Additionally, we created HIV that does not express CD40L, as well as 
HIV that does contain CD40L, by transfecting non-T cells with an HIV molecular clone and/or a 
CD40L construct.  Only viruses expressing CD40L induced AID expression in B cells.  AID 
expression in B cells exposed to viruses expressing CD40L was abrogated by anti-CD40L 
blocking antibody, but not by exposure to AZT, suggesting that infection of B cells by HIV was 
not involved in the induction of AID expression.  We also observed that CD40L is present in HIV 
virions isolated from the plasma of HIV+ subjects, so CD40L is present in envelope of HIV 
virions in vivo. In conclusion, HIV virions that express CD40L in their envelope membrane 
induce AID expression in B cells, and this induction is due to a direct interaction between 
CD40L on virions and CD40 on B cells.  Also, HIV infection of the B cells does not play a role in 
this induction.  CD40L expressing viruses induced AID expression at both the mRNA and 
protein level.  These findings are of great interest as they confirm a direct role of HIV in B cell 
activation, and in the induction of a gene (AID) that plays a central role in NHL development.  
Therefore, HIV has the potential to contribute to NHL development through a direct interaction 
with B cells. 
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The Nur77 family contributes to clonal deletion and central tolerance  

 
Marlys S. Fassett, John Stockton, Christophe Benoist & Diane Mathis 

 
Section on Immunology and Immunogenetics, Joslin Diabetes Center and Harvard Medical 

School, Boston, MA 02215 
 
Defective deletion of autoreactive thymocytes contributes to the pathogenesis of many 
autoimmune diseases, but its molecular underpinnings are little known.  Among the set of genes 
that repeatedly arise in screens for clonal deletion candidates is the pro-apoptotic transcription 
factor Nur77.  Previous attempts to study thymocyte differentiation in Nur77KO mice were 
limited in scope and complicated by potential compensation by the related genes Nurr1 and 
Nor-1.  Our closer analysis of thymocyte differentiation in Nur77KO mice revealed subtle but 
consistent defects in multiple T cell receptor: antigen double transgenic systems.  We further 
investigated the Nur77/Nor-1/Nurr1 gene family by generating Nor-1 ÔknockdownÕ mice, which 
stably express a Nor-1-specific shRNA transgene.  These compound Nur77KO.Nor-
1knockdown mice reveal that the Nur77 family plays an important role in thymocyte 
differentiation and in the prevention of autoimmune disease.  
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Modulation of OCIL/CLR -B ligand for the inhibitory NKR -P1B NK cell receptor in 

response to genotoxic stress  
 

Jason Fine, Aruz Mesci, Peter Chen and James Carlyle1 

 
1Sunnybrook Research Institute, University of Toronto, ON, Canada 

 
 
Supported by OGSST (2005) & NSERC CGS-M:PGSD3 (2006:2007-2010) awards (to 
JHF), an HFSP CDA award (to JRC), and an Operating Grant from the CIHR. 
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Recognition of cellular lipids by Human Natural Killer T Lymphocytes  

 
Lisa M. Fox1, Daryl Cox2, Xiaohua Wang1, Xiuxu Chen1, Natacha Veerapen3, Rachel M. 

Ndonye4, Amy R. Howell4, Gurdyal S. Besra3, William H. Hildebrand2, and Jenny E. Gumperz1 

 

1Department of Medical Microbiology and Immunology, University of Wisconsin-Madison, 
Madison, WI 53706 

2Department of Microbiology and Immunology, University of Oklahoma Health Sciences Center, 
Oklahoma City, OK 73107 

3School of Biosciences, University of Birmingham, Birmingham, United Kingdom 
4Department of Chemistry, University of Connecticut, Storrs, CT 06269 
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Reciprocal NFAT1 and NFAT2 nuclear localization in anergic T cells is determined by 

sub -optimal calcium signaling  
 

Kenneth Frauwirth and Mathangi Srinivasan 
 

Department of Cell Biology and Molecular Genetics and Maryland Pathogen Research Institute, 
University of Maryland, College Park, MD 20742 

 
T cell anergy is an important mechanism of peripheral tolerance.  Using an in vivo anergy 
model, we found that anergic T cells displayed reduced calcium signaling, which correlated with 
a defect in NFAT nuclear localization, compared to responsive cells.  Surprisingly, stimulation of 
anergic, but not responsive, T cells resulted in nuclear translocation of NFAT2.  This ÒanergicÓ 
localization pattern of NFAT1 (cytosolic) and NFAT2 (nuclear) could be mimicked by stimulating 
naive T cells with either limiting calcium conditions or partial inhibition of calcineurin.  Thus, sub-
optimal calcium signaling leads to a preferential activation of NFAT2.  This phenomenon was 
not due to the activation of NFAT kinases or regulation of nuclear export.  Further, conditions 
that favored NFAT2 activation failed to support T cell proliferation or IL-2 production.  Thus, 
moderate changes in calcium signaling may regulate gene expression patterns by affecting the 
selection of NFAT isoforms.  Future work will focus on identifying specific NFAT1 and NFAT2 
target genes, and the possible role of NFAT2 in regulating anergy-specific genes.  This work 
was supported by a K01 award (CA092156-01) to K.F. 
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ÒGlioma Transcription Factors Regulate CD4+ T -Cell Differen tiationÓ 
Robert L. Furler 1*, Ruth Getachew 2, & Christel H. Uittenbogaart 1 

1University of California-Los Angeles; Los Angeles, CA, USA; 2University of California-Berkeley; 
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Activation -induced cytidine deaminase expression correlates with antibody titers in 

response to Flu vaccine: A putative prognostic factor  
 

Furman, David*, Shen-Orr , Shai*,** Adachi, Keishi***, Newell, Evan*, Davis, Mark*,*** 
 

*Microbiology and Immunology, School of Medicine, Stanford University 
** Stanford Center for Biomedical Informatics Research 

*** Howard Hughes Medical Institute 
 
Activation-induced cytidine deaminase (AID) is a B cell-specific enzyme essential to regulate 
class switch recombination, somatic hypermutation, and gene conversion. In this work we have 
hypothesized that the capability to mount a protective antibody response to the Influenza 
vaccine is linked to AID expression levels in blood B cells. Forty five volunteers ages 19 to 64, 
including 9 placebo, were enrolled in a randomized, double-blinded, placebo controlled trial to 
test the Trivalent Inactivated Influenza vaccine (CSL limited TIV). Subjects were drawn at 0 (visit 
1), 5 (visit 2), and 21 days (visit 3) after vaccination. Antibody titers were assessed by the 
Hemagglutinin Inhibition assay at visit 1 and visit 3. PBMCs were obtained by density-gradient 
centrifugation and AID expression was measured by flow cytometry. The influenza shot induced 
more than 40% seroconversion and more than 80% seroprotection. No significant 
seroconversion or seroprotection was induced by placebo. We have found that AID is 
expressed only in antigen-experienced B cells (CD19+ CD27+) and that baseline AID 
expression levels positively correlate with the antibody fold change for the three strains of the 
virus. We also show a significant variation in AID expression levels due to vaccination. 
Strikingly, the TIV induces AID down-regulation in individuals with high AID baseline levels, and 
AID up-regulation in individuals with low AID baseline levels. No significant variation in AID 
levels was observed in the placebo group. 
In conclusion, we have found that AID expression levels could be a good predictor of the 
antibody response to the TIV. 
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Preformed CD40 ligand in helper T cells is sufficient for antigen -specific B cell 

activation  
 

Gardell, J.L., Parker D.C., and Koguchi, Y. 
 

Department of Molecular Microbiology & Immunology, Oregon Health & Science 
University, Portland, OR 97239, USA 

 
Preformed CD40 ligand (CD40L) exists in the secretory lysosomes of effector and memory T 
cells and can be rapidly mobilized to the cell surface within minutes following antigen 
recognition (Koguchi, Y., Blood. 2007, Vol 110, pp. 2520-2527). We developed a functional 
assay in order to determine whether preformed CD40L is sufficient for activation of antigen-
presenting B cells. DO11.10 TCR transgenic T cells were polarized to Th1 effector cells in vitro 
and plated with a mixture of bystander and peptide-pulsed antigen-presenting B cells. Activation 
of B cells was measured by increased expression of MHC class II and CD86. Cyclosporin A 
(CsA) completely blocks de novo production of cytokines and CD40L, but does not block the 
mobilization of preformed CD40L. Therefore CD40-dependent B cell activation due to preformed 
CD40L could be measured in CsA-treated cultures. Antigen-pulsed and bystander B cells were 
distinguished by labeling these cells with different concentrations of CFSE (2.5 uM and 0.3 uM). 
We found that peptide-pulsed antigen-presenting B cells can be activated by preformed CD40L, 
while bystander cells do not obtain help from preformed CD40L. CD40 knockout B cells were 
used to show that the activation of antigen-presenting B cells requires the preformed CD40L-
CD40 interaction. Although this B cell activation was dependent on CD40L-CD40, a neutralizing 
antibody to CD40L only partially blocked B cell activation by CsA-treated, antigen-specific T 
cells at a concentration that completely blocked B cell activation by co-culture with fibroblasts 
overexpressing CD40L. This may be due to the inability of the antibody to access the contents 
of the immunological synapse in Th1 cells due to the tight ring of adhesion molecules outside 
the central supramolecular activation cluster. CD40L may be delivered inside the cSMAC in the 
same way that CD8 T cells deliver lytic granules in targeted cell killing. Th1 effector cells may 
use preformed CD40L to rapidly activate antigen-specific B cells during transient interactions in 
an active immune response. 
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B Cell Subsets as APCs in T regulatory cell induction  
 

Katelynne Gardner Toren,  Erin Martin, Susan E. Murray, and David C. Parker 
Department of Molecular Microbiology and Immunology 

Oregon Health and Science University 
 
  Dendritic cells in a steady state have been shown to be effective as antigen presenting 
cells (APC) in inducing peripheral tolerance to self antigens. B cells, the only other APC 
expressing high levels of MHC class II and ICAM-1, can also act as tolerizing APC. We have 
looked at the different subsets of B cells, including follicular, marginal zone, and B-1 B cells, for 
their potential roles in tolerance induction. Because others have demonstrated that the ability of 
dendritic cells to induce tolerance depends at least in part on conversion of na•ve CD4+ T cells 
to Foxp3+ regulatory T cells owing to expression of programmed death 1 ligand (PD-L1), we 
have begun to examine the expression of PD-L1 on these B cells subsets and their ability as 
APC to induce FoxP3 expression in na•ve T cells in vitro. Our initial experiments indicate that 
both Foxp3+ induction and expression of PD-L1 vary among the B cell subsets. We hope that 
these experiments will clarify the role of B cell subsets as APC in peripheral tolerance and the 
mechanisms through which this occurs. 
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Human CD4 + T-cell recent thymic emigrants are identified by protein tyrosine kinase 7  

have reduced imm une function  
 

Christopher J. Haines,1 Thierry D. Giffon,1 Li-Sheng Lu,1 Xiaowei Lu,2 Marc Tessier-Lavigne,2  

Douglas T. Ross,3 and David B. Lewis1 
 

1Department of Pediatrics and the Immunology Program, 2Department of Biological Sciences 
and Howard Hughes Medical Institute, and 3Department of Biochemistry, Stanford University, 

Stanford, California  94305 

L.-S. LuÕs present address is Medarex, Inc., Milpitas, CA  94043; X. LuÕs present address is 
Department of Cell Biology, University of Virginia, Charlottesville, VA  22908; M. Tessier-

LavigneÕs present address is Genentech, Inc., South San Francisco, CA  94080; D. RossÕs 
present address is Applied Genomics, Inc., Burlingame, CA  94010 

 
 
CD4+ recent thymic emigrants (RTEs) comprise a clinically and immunologically important T-cell 
population that indicates thymic output and that is essential for maintaining a diverse αβ-TCR 
repertoire of the na•ve CD4+ T-cell compartment. However, their frequency and function are 
poorly understood because no known surface markers distinguish them from older non-RTE 
na•ve CD4+ T cells. Here we demonstrate that protein tyrosine kinase 7 (PTK7) is a novel 
marker for human CD4+ RTEs. Consistent with their recent thymic origin, human PTK7+ RTEs 
contained higher levels of signal joint T-cell receptor gene excision circles (sjTRECs) and were 
more responsive to interleukin (IL)-7 compared to PTK7'  na•ve CD4+ T cells, and rapidly 
decreased following complete thymectomy. Importantly, CD4+ RTEs proliferated less and 
produced less IL-2 and interferon-gamma than PTK7- naive CD4+ T cells after αβ-TCR/CD3 and 
CD28 engagement. This immaturity in CD4+ RTE effector function may contribute to the 
reduced CD4+ T-cell immunity observed in contexts in which CD4+ RTEs predominate, such as 
in the fetus and neonate, or following immune reconstitution. The ability to identify viable CD4+ 
RTEs by PTK7 staining should be useful for monitoring thymic output in both healthy individuals 
and in patients with genetic or acquired CD4+ T-cell immunodeficiencies. 
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A role of CRIg and CR3 in complement -mediated phagocytosis in tissue resident 

macrop hages  
 

Jeannie Q. He*, Nick N. Gorgani*, Kenneth J. Katschke Jr.*, Karim Y. Helmy*, Hongkang Xi*, 
Micah Steffek†, Philip E. Hass‡ and Menno van Lookeren Campagne* 

 
Department of Immunology*, Protein Engineering   and Protein Chemistryà, Genentech Inc., 

South San Francisco, California 
 

The complement system plays a critical role in host defense and immune homeostasis by 
clearance of pathogens and immune complexes from the circulation. Complement activation 
results in coating of these particles with complement components that in turn serve as ligands 
for phagocytic receptors on macrophages.   While tissue resident macrophages play an 
important role in complement-mediated clearance, the receptors coordinating this process have 
not been well characterized. We identified a subpopulation of peritoneal macrophages 
characterized by high expression of CRIg, a recently discovered complement C3 receptor. 
Macrophages expressing CRIg showed significantly increased binding and subsequent 
internalization of complement-opsonized particles compared to CRIg negative macrophages. 
CRIg internalized monovalent ligands and was able to bind to complement-opsonized targets in 
the absence of divalent cations, which differs from the ! 2-integrin complement receptor CR3 that 
requires Mg2+ and polyvalent ligands for activation of the receptor. While CRIg dominated in 
immediate binding and phagocytosis of complement-coated particles, CRIg and CR3 
contributed independently to subsequent particle phagocytosis. CRIg thus identifies a subset of 
tissue resident macrophages capable of increased phagocytosis of complement C3-coated 
particles, a function critical for immune clearance. 
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CD4+ recent thymic emigrants are biased to the T H2 effector lineage  

 
Deborah W. Hendricks, Tamar Boursalian and Pamela J. Fink 

 
Department of Immunology, University of Washington, Seattle, WA 

 
The peripheral T lymphocyte pool in young animals is comprised of mature CD4+ and CD8+ T 
cells, and a significant proportion of newly differentiated cells that have recently left the thymus. 
Our lab utilizes the RAG2p-GFP transgenic mouse model, which allows us to study recent 
thymic emigrants (RTEs) from unmanipulated mice expressing Green Fluorescent Protein 
(GFP) under the control of the RAG2 promoter 
 
CD4+ RTEs are phenotypically and functionally distinct from their mature na•ve (MN) 
counterparts. Stimulated RTEs are unable to sustain calcium influx, show aberrant expression 
of early activation markers, exhibit diminished IL-2 production, and display reduced proliferative 
capacity compared to MN T cells. We now show that RTEs are deficient in their production of 
the TH1 cytokine IFN-γ and the TH17 cytokine IL-17, and in their commitment to the Foxp3+ 
regulatory lineage. TH0 CD4+ RTEs exhibit defects in both IFN-γ and IL-4 production. 
Interestingly, IL-4 production by TH2 CD4+ RTEs is higher than by MN T cells, suggesting that 
CD4+ RTEs are biased towards the TH2 lineage.  
 
Consistent with these functional defects, T-bet levels are lower in activated CD4+ RTEs 
compared to MN T cells, as is the expression of other TH1-associated molecules, including IL-
12Rβ1, CXCR3 and IRF1. RTE proliferative defects do not dictate their distinct TH effector 
lineage commitment, as they undergo sufficient rounds of division to differentiate successfully. 
While CD4+ RTEs receive the same signals as MN T cells, they translate them differently, 
resulting in a distinct functional profile. These functional defects may help prevent autoimmunity, 
but may deleteriously affect neonatal immune responses. 
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Identification of an immunodominant Tul4 epitope in both primary and memory 

respon ses in F. tularensis infected mice.  
 

Lucinda Hensley1, Pamela McPherson2, Denise Skrombolas2, Michael Valentino2,  
Matthew Woolard1, John Frelinger2, and Jeffrey Frelinger1 

 
University of North Carolina at Chapel Hill, Chapel Hill, NC1 

University of Rochester, Rochester, NY2 
 

 
Tul4 is a 17-kDa lipoprotein expressed by the live vaccine strain of Francisella tularensis (F. 
tularensis LVS).   Tul4 genes have identical sequences in all known strains of Francisella spp.  
A proliferative T cell response to the Tul4 protein has been demonstrated in humans vaccinated 
with F. tularensis LVS.  Recently it has been suggested that Tul4 directly interacts with TLR2 
and is a major mediator of proinflammatory effects of F. tularensis infection.      
We tested a library of T cell hybridomas produced from C57BL/6 mice immunized with F. 
tularensis LVS for reactivity to recombinant Tul4 protein and found that 5 of the initial 21 FT 
reactive hybridomas screened reacted to recombinant Tul4 protein.  We screened these hybrids 
against a series of nested deletions of Tul4 produced as DHFR fusion proteins in E. coli and 
identified 2 different patterns of reactivity.  One reacted with the amino terminal portion of Tul4; 
the other in the carboxy region.  Hybridomas from B6 mice immunized with the full length 
recombinant Tul4 protein resulted in hybridomas with the same reactivity pattern as those 
derived from Francisella infected mice.  The Tul4 specific hybridomas were IAb restricted.  The 
same hybrids were also stimulated by extracts of the ShuS4 strain of F. tularensis.  
 The minimal epitope recognized by one group of hybrids consists of amino acids 86-99 
(RLQWQAPEGSKCHD) of the Tul4 protein.  Using intracellular cytokine staining for IFNg and 
FACS analysis of T cells from mice at 7 days post inoculation with F. tularensis LVS we have 
shown that reactivity to the 86-99 peptide comprises a significant proportion of the acute T cell 
response to infection.   In addition ICC staining for IFNg  in T cells from mice which had been 
allowed to clear infection has shown that this epitope is also significant in the memory/recall 
immune response to F. tularensis LVS in B6 mice.   
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MHC class II derived recombinant T cell receptor ligands alter the response of 

pathogenic C D4+ T cells in human celiac disease  
 

Jianya Huan1,2, Stig Tollefsen3, Roberto Meza-Romero2, Jeffery L. Mooney1, Halina Offner1,2, 
Arthur A. Vandenbark1,2, Ludvig Sollid3 and Gregory G. Burrows1,2 

 
1Departments of  Neurology, Oregon Health & Science University, Portland, OR 97239; 

2Neuroimmunology Research, Veterans Affairs Medical Center, Portland, OR 97239; 3Institute 
of Immunology, University of Oslo, Oslo, Norway 

 
 
Celiac disease (CD) is a disorder of the small intestine caused by intolerance to wheat gluten 
and related proteins in barley and rye. This inflammatory autoimmune disorder has a complex 
genetic etiology involving both innate and adaptive immune responses. The vast majority of 
patients with CD express histocompatibility leukocyte antigen (HLA)-DQ2. CD4+ T cells play a 
central role in the pathogenesis of CD by recognizing peptides deamidated by tissue 
transglutaminase (TG2) and propagating a cascade of inflammatory processes that damage 
and eventually destroy the villous tissue structures of the small intestine. In previous studies, we 
demonstrated that MHC class II-derived Recombinant T cell receptor Ligands (RTL) can treat T 
cell mediated autoimmune disorders such as experimental autoimmune encephalomyelitis 
(EAE) and experimental autoimmune uveitis (EAU), animal models for human multiple sclerosis 
and uveitis, respectively. RTL treatment induced a long-term T cell tolerance against pathogenic 
antigens.  In the current study, we produced a family of recombinant HLA-DQ2-derived RTLs 
with and without covalently linked gluten peptide (termed RTL800, RTL802, RTL801, RTL803, 
respectively). RTL803 bearing covalently tethered "2 -gliadin-61-71 peptide showed a 
remarkable ability to block antigen-specific T cell proliferation and inhibit IFN-# secretion in 
human DQ2 restricted "2 -gliadin specific T cell clones obtained from patients with celiac 
disease. The results from our in vitro studies suggest that HLA-DQ2 derived RTL could 
significantly inhibit and perhaps reverse the intestinal pathology caused by T cell mediated 
inflammation and their associated production of proinflammatory cytokines. These results 
support the clinical application of this novel class of peptide/MHC class II constructs in patients 
with celiac disease. 
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Th17/monocytes Responses to Allo - and Tissue -Specific A uto -Antigens in Human Kidney  
Transplants  

 
Debra Hullett, Melanie Dart, and William Burlingham 

 
Department of Surgery, University of Wisconsin-Madison, Madison WI 53792 

 
Objective: To test a new paradigm of renal transplant chronic rejection based on a failure of self-  
tolerance to control Th17 responses to kidney-specific autoantigens.  Background & 
Significance:  
Classically, Th1/T-bet+ T cells orchestrate delayed-type hypersensitivity (DTH) to pathogens,  
autoimmunity, and allograft rejection.  We recently reported that bronchiolitis obliterans  
syndrome (BOS) after lung transplantation, although initiated by humoral and cellular immunity  
to HLA, was much more strongly correlated with Th17- and monocytes-dependent autoimmunity  
to the lung matrix antigen collagen V.  If a similar mechanism of immune response to non-  
polymorphic tissue-specific antigens is found to be as powerful a risk factor in chronic renal graft  
failure, strategies to reinforce self-tolerance may be warranted to prevent tubular  
atrophy/interstitial fibrosis.  Hypothesis: Post-transplant cellular immunity to donor alloantigens  
evolves from a Treg-kidney-specific autoimmunity leading to epithelial-mesenchymal transition  
(EMT) resulting in tubular atrophy/interstitial fibrosis.  Results: C57Bl/6 mice were immunized  
with human collagen IV in complete FreundÕs adjuvant (CFA) subcutaneously and boosted 2  
weeks later.  Splenocytes were harvested and injected into the footpad of na•ve mice along with  
antigen and swelling was measured pre- and 24 hours post-injection.  A significant swelling  
response to collagen IV was observed that was inhibited by antibodies directed against IL-1β,  
TNF-α, and IL-17.  This swelling response was not inhibited upon addition of anti-IFN-γ  
antibody.  These results suggest the development of a Th17 response.  To determine a direct 
role  
for a monocytes-dependent Th17 in EMT, rat renal proximal tubular cells (NRK52E) were co-  
cultured with collagen IV primed CD4 and/or CD11b/c purified cells with or without antibodies  
directed against cytokines.  After 72 hours, cultured cells were fixed and examined for the extent  
of EMT by changes in E-cadherin and SMA expression.  EMT was observed in cultures  
containing the collagen IV primed CD4 T cells alone or in combination with  CD11b/c   
monocytes/macrophages . Importantly, EMT was inhibited in the presence of antibodies 
directed against IL-1β, TNF-α, and IL-17 but not IFN-γ.  Control na•ve CD4 T cells and CD11b/c 
cells did not induce EMT.  These results demonstrate a role for a monocytes-dependent Th17 
response in EMT and suggest that approaches such as reinforcing tolerance to renal tissue-
specific autoantigens prior to transplantation, and development of Th17 and monocytes-targeted 
drug therapies to prevent EMT will become feasible.  
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Indoleamine 2,3 Dioxygenase (IDO): Arbiter of Immune Privilege  

Burles A. Johnson III, Babak Baban, Phillip R. Chandler, David J. Kahler, Madhav Sharma, 
David H. Munn, Alexander J. Muller1, James B. DuHadaway1, George C. Prendergast1                            

& Andrew L. Mellor 

Immunotherapy & Cancer Centers, Medical College of Georgia, Augusta GA 30912, and the 
1Lankenau Institute for Medical Research, Wynnewood, Philadelphia PA 19096 

The paradigm that inflammation is necessary to stimulate adaptive immunity is well established. 
Paradoxically, inflammation associated with tumors and some chronic infections induces 
suppression that paralyzes natural T cell immunity, effectively creating local Ôimmune privilegeÕ 
in affected tissues. Immune privilege established by developing malignancies and infectious 
pathogens also blocks vaccine immunotherapy where it matters, at local sites where these 
agents of disease thrive and resist vaccine-induced adaptive immune responses. Thus, 
malignancies and persistent infections exploit regulatory processes to create robust immune 
privilege at sites of chronic inflammation, necessitating more nuanced, combination therapies to 
break local tolerance, as well as stimulating effective immunity. 

Dendritic cells (DCs) are critical mediators between the innate and adaptive immune systems, 
and inflammation causes DCs to mature and migrate to local draining lymph nodes (dLNs) 
where they stimulate antigen-specific T cell responses. However, minor subsets of plasmacytoid 
DCs (pDCs) in humans and mice respond to inflammatory cues by expressing the T cell 
suppressive intracellular enzyme indoleamine 2,3 dioxygenase (IDO), which catalyzes oxidative 
tryptophan catabolism. IDO-competent pDCs express IDO in response to interferons (IFNs), 
and ligands that bind to CD80/86 (B7) and Toll-like receptors (TLRs) induce IDO indirectly by 
stimulating pDCs to express IFN type I (IFNα). We have identified rare populations of CD19+ 
pDCs competent to express IDO in mouse tissues. Tumor growth and topical exposure to a pro-
inflammatory chemical with tumor promoting properties induce CD19+ pDCs to express IDO, 
and block T cell responses to antigens encountered in inflamed draining lymph nodes (dLNs). 
Moreover, IDO+ pDCs stimulate regulatory CD4+CD25+ T cells (Tregs) to acquire potent 
suppressor activity via IDO at these sites. Thus IDO+ pDCs and Tregs cooperate to create 
potent suppressive microenvironments that block T cell responses to antigens encountered at 
sites of inflammation. The relationship between inflammation and IDO-mediated 
immunosuppression in local tissues will be described by reference to recent studies on the 
effects of local inflammation on IDO-competent pDCs.  
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Defining the function of the TCR constant domains  

 
Michael S. Kuhns, Andrew T. Girvin, Evan W. Newell, Johannes B. Huppa, Lawrence O. Klein, 

Bjorn F. Lillemeier, K. Christopher Garcia and Mark M. Davis 
 

The Department of Microbiology and Immunology and the Howard Hughes Medical Institute, 
Stanford University School of Medicine, Palo Alto, CA 94305 

 
 
 

Per first author, abstract not available on the website.  
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Visualizing Thymocyte Migration and Selection in the Medulla  

 
Ena Ladi, Marie LeBorgne, Ivan Dzhagalov, Ellen Robey 

 
Department of Molecular and Cellular Biology, UC Berkeley, Berkeley, California 

 
To establish tolerance, developing thymocytes must be screened for self-reactivity before 
exiting the thymus. However, the mechanism by which a thymocyte searches the medulla and 
antigen-presenting cells for self-antigens has not been elucidated. We have developed a cut 
thymic lobe preparation that allows us to document thymocyte migration within the medulla by 
two-photon laser scanning microscopy. We find that the migration of medullary thymocytes is 
more rapid than that of cortical thymocytes. In addition, medullary thymocytes migrate through 
constrained random walk that is limited to sub-domains within the medulla that are 20 to 70 um 
in size.  As they migrate, medullary thymocytes make short and dynamic contacts with dendritic 
cells.  In response to negative selection signals, medullary thymocytes migrate significantly 
slower and form longer lasting contacts with dendritic cells. Comparison of the speed of 
polyclonal medullary thymocytes with those of thymocytes expressing fixed positive selecting T 
cell receptors reveals a population of relatively slow thymocytes that may correspond to cells 
undergoing negative selection. Together our data uncover features of the scanning strategies 
used for negative selection and suggest that a substantial portion of medullary thymocytes is 
actively receiving negative selecting signals. 
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TSLP Modulates the Balance  between Th1 and Th2 Responses in the Skin  

 
Ryan P. Larson,yq Miyuki Omori, q Masanori Iseki,q and Steven F. Ziegler yq 

 
yDepartment of Immunology, University of Washington, Seattle, WA 98195.  qImmunology 

Program, Benaroya Research Institute Seattle, WA 98101 
 
Thymic stromal lymphopoietin (TSLP) is an IL-7 related cytokine produced by epithelial cells in 
response to tissue damage, inflammation, or TLR ligation. Overexpression of TSLP in mouse 
skin or lung leads to the development of atopic dermatitis and asthma, respectively; suggesting 
that TSLP is sufficient for the development of these diseases, however, these models fail to 
elucidate which cell types are acted on by TSLP. Furthermore, it has been hypothesized that 
TSLP inhibits aberrant Th1 responses and promotes Th2 responses by inhibiting the production 
of IL-12 family members and inducing OX40L expression by dendritic cells (DC). Here we 
demonstrate a requirement for TSLP receptor signaling in a Th2 model of contact 
hypersensitivity (CHS), and also a role for TSLP in the inhibition of a Th1-type CHS response. 
TSLP receptor deficiency significantly inhibits the development of Th2-type CHS induced by the 
irritant dibutyl phthalate in combination with the hapten fluorescein isothiocyanate (FITC). 
Specifically, FITC-sensitized TSLPR-/- mice do not experience swelling or eosinophilia at the site 
of challenge; nor do they experience increased serum IgE, all hallmarks of Th2-type CHS 
observed in WT mice.  The reduced CHS response is due in part to the significant reduction in 
frequency and number of skin-derived antigen-bearing FITC+CD11c+ DC in skin-draining lymph 
nodes 24 hours post FITC sensitization of TSLPR-/- mice. Furthermore, skin-derived TSLPR-/- 
FITC+CD11c+ DCs are reduced in their ability to drive proliferation of na•ve antigen specific 
CD4+ T cells compared to WT FITC+CD11c+ DCs. These results suggest TSLP acts directly or 
indirectly on skin-resident DCs resulting in accumulation of antigen bearing skin-derived DC in 
skin draining lymph nodes and also programming DC to induce efficient proliferation of na•ve 
CD4 T cells into Th2 effector cells.  Recent publications have shown that TSLP can act on 
CD4+ T cells to drive Th2 differentiation; however, we have found that there is no requirement 
for CD4+ T cells to respond to TSLP for the development of FITC-induced CHS.  Additionally, 
TSLPR-/- mice experience an enhanced Th1-type CHS response to the Th1-inducing contact 
sensitizing agent 2,4-dinitrofluorobenzene, compared to WT. These results support a role for 
TSLP acting on DC in vivo resulting in the development of Th2 allergic response and potentially 
playing a regulatory role by inhibiting Th1 CHS responses. 
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Identification and Characterization of Vstm3 as an inhibitory me mber of the CD28 family  

 
Steven D. Levin, Cameron S. Brandt, Edward D. Howard, Janet Johnston, Eric M. Chadwick, 

Angela Hammond,  David W. Taft,  Luanne Hebb, Anitra Wolf, Thomas R. Bukowski, Mark 
Rixon, Craig D. Ostrander, James W. West, Katherine Lewis, Zeren Gao, Wenfeng Xu, and 

Fred Ramsdell 
 

ZymoGenetics, Inc., 1201 Eastlake Avenue East, Seattle, Washington USA 98102 
 
Members of the B7-CD28 family play critical roles in the response of T lymphocytes.  We have 
identified a transmembrane protein designated Vstm3 that has the gene structure of a member 
of the CD28 family, has two immunoreceptor tyrosine inhibitory motifs (ITIMs) in its cytoplasmic 
domain, and is expressed on a subset of T cells and most NK cells.  Antibodies against this 
molecule antagonize multiple aspects of T cell activation including proliferation and cytokine 
production indicating it plays an inhibitory role in T cell activation.  We have also identified a pair 
of counter-structures for this protein.  These counter-structures are the previously identified 
proteins CD155 and CD112, which are expressed on activated antigen presenting cells.  CD155 
and CD112 also bind to the activating receptor CD226 and hence this extended family of 
interacting proteins forms a network of molecules similar to the well characterized CD28-
CTLA4-CD80-CD86 network.  A soluble form of Vstm3 binds to CD155 and CD112 and disrupts 
their ability to trigger an activating response through CD226, and hence antagonizes immune 
responses in vitro and in vivo.  On the other hand, an antibody that specifically blocks Vstm3 
interaction with CD155 and CD112 tends to enhance T cell responses both in vitro and in vivo.  
Finally, mice that lack Vstm3 are significantly more sensitive to the development of autoimmune 
diseases.  Our data indicate that this novel member of the CD28 family negatively regulates T 
cell responses, but that it represents one part of an Òextended familyÓ of molecules that serve 
opposing functions in the regulation of T cell activation. 
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Differential consequences on T cell mediated immune responses by neutralizing the two 

differential pathways of IL -6 receptor activation in vivo . 
 

Rami Lissilaa1, Vanessa Buatois1, Suzanne Herren1, Giovanni Magistrelli1, Florence Guilhot, 
Greg Elson1, Marie Kosco-Vilbois1 and Walter Ferlin1. 

 

1NovImmune S.A.  14, chemin des Aulx, CH-1228 Plan-les-Ouates, Geneva, Switzerland 
 
 
Interleukin-6 (IL-6) is a pleiotropic cytokine which plays a pivotal role in chronic inflammatory 
diseases, acute phase responses and is a major lymphocyte stimulatory factor. IL-6 mediates its 
biological activities by binding to its cognate membrane-bound non-signaling receptor α-chain 
(mIL-6R"). Expression of mIL -6R" is limited to mainly monocytes, hepatocytes, neutrophils an d 
select T- and B-cell subsets. The binding of IL-6 to IL-6R" induces the homodimerization and 
the subsequent phosphorylation of the ubiquitously-expressed signal transducing protein gp130 
(also known as IL-6Rβ chain). This signalling event, defined as cis-signalling, induces the 
transcription factors STAT1 and STAT3 by Janus Kinases (JAK1, 2 and TYK2). Interestingly, 
many of the inflammatory properties assigned to IL-6 are believed to be mediated via the 
naturally occurring soluble receptor (sIL-6Rα). IL-6 forms an agonistic complex with sIL-6R" and 
induces cellular responses to cells which normally would not respond to IL-6 alone. This 
process is defined as trans-signalling resulting in similar downstream phosphorylation events 
described above and, thus, potentially induces IL-6-mediated activation of a much larger range 
of cells. 
Here we describe the generation of two monoclonal antibodies (mAbs), 2B10 and 25F10, that 
bind to both described forms of the IL-6Rα chain. The 2B10 mAb recognizes the putative IL-6-
binding site on IL-6Rα and, thus, inhibits the formation of active IL-6/IL-6Rα complex (IL-6Rc). 
Using in vitro assays, we show that 2B10 blocks the IL-6 cis-signalling via the mIL-6Rα and the 
trans-signalling by inhibiting the formation of active IL-6Rc. 25F10, on the other hand, binds an 
epitope outside the IL-6-binding pocket and is only able to block the trans-IL-6 signalling 
pathway. We have investigated with the use of these mAbs, the consequences of blocking the 
two IL-6 signalling pathways in vivo. Our data demonstrate a  differential consequence on T cell 
antigen-dependant B cell responses. Furthermore, using the mouse model of collagen induced 
arthritis (CIA), we demonstrate that mIL-6Rα-mediated signalling is obligate to induce disease. 
Data will be presented dissecting the mechanisms that may be responsible for the above 
findings. 
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Isolation and characterization of zebrafish dendritic cells  

 
Geanncarlo Lugo-Villarino, Valerie Wittamer, David Traver 

 
Section of Cell and Developmental Biology, University of California, San Diego, 9500 Gilman 

Drive, Natural Sciences Building 6104, La Jolla, CA, 92093 
 

Dendritic Cells (DCs) are antigen-presenting cells with immunostimulatory function and capable 
of activating na•ve lymphocytes. In mammals, DCs are derived from the bone marrow and 
distributed throughout the body tissues where they are located in sites suitable for the encounter 
of pathogens. Although DCs are crucial in initiating innate as well as specific immune 
responses, their identity and function in the zebrafish are unknown. In this study, we report the 
isolation and characterization of putative DCs in zebrafish. Using an approach that combines 
flow cytometry and fluorescently labeled lectins, we are able to enrich and isolate DCs from 
different tissues. Cytochemical and ultrastructural analyses demonstrate that zebrafish DCs 
exhibit multiple dendrites extending in different directions from the cell body, various body 
shapes, a kidney-shaped nucleus, and a clear cytoplasm devoid of granules. In addition, we 
show that enriched zebrafish DCs express both major histocompatibility complex class II and IL-
12, and are potent stimulators in mixed leukocyte reaction assays. Furthermore, by using 
fluorescently labeled bacteria we report that DCs are able to phagocytose bacteria in vivo, 
similarly to their mammalian counterparts, demonstrating the functional capacity of these cells in 
zebrafish. Altogether, this study suggests that the cellular constituents responsible for antigen 
presentation are remarkably conserved from zebrafish to mammals.  
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Nucleotide -binding and oligomerization domain (NOD) -deficient T cells show 

dysreg ulated T cell responses  
 

Marianne M. Martinic1, Christoph Huber1, Philippe Krebs2, Terri Thinnes1, Amanda L. Gavin1 
 

1Department of Immunology and Microbial Science and 2Department of Genetics, The Scripps 
Research Institute, La Jolla, CA 
 
Nucleotide-binding and oligomerization domain (NOD)-like receptors NOD1 and NOD2 are 
innate immune receptors recognizing microbial peptidoglycans in the cytosol. So far, no studies 
have addressed the role of NOD signalling in the adaptive immune response. We have 
analyzed T cell development, phenotype and function in NOD1/NOD2 single- and double-
knockout (DKO) mice. 
Interestingly, DKO but not single-deficient mice exhibited significantly elevated levels of 
activated and cytokine-secreting T cells and had strong leukocytic infiltration into lung tissue. 
Treatment with antibiotics, however, reversed these phenotypes indicating an endemic microbial 
environment was activating NOD-deficient T cells. Mixed bone marrow chimera experiments 
extended this observation. DKO T cells showed overall dysregulated T cell responses due to 
both environmental and intrinsic influences. Importantly, while the DKO environment drove 
excessive activation of NOD-deficient T cells, it had no influence on B6 T cells. In addition, 
NOD-deficient CD8+ T cells expressed lower CD8 levels independent of their activation status, 
location or microbial environment. 
In summary, these findings show the strong impact of NOD signalling on the adaptive T cell 
response. Dissecting the mechanisms explaining the dysregulated DKO T cell response will 
allow for a better understanding and treatment of inflammatory diseases linked to NOD 
mutations in humans. 
 
We thank the Swiss National Science Foundation (MMM) and NIH grant RO1AI067403 (ALG) 
for financial support. 
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Imaging B cell induced tolerance Induced by TLR -4 activated B cells In Vivo  
 

Melanie Matheu1, Yan Su2, Ian Parker1, David W. Scott2, 3, and Michael Cahalan1 
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2Center for Vascular and Inflammatory Diseases and 3Departments of Surgery and Microbiology 
and Immunology, University of Maryland School of Medicine, Baltimore, MD 21201 

 
 
B cells, functioning as APCs, can provide signals to T cells either to activate immunity or to 
induce a specific hyporesponsive state (tolerance). Following retroviral transduction with 
peptide-IgG, activated B cells are highly tolerogenic for epitopes fused with the IgG. Here we 
show that activation with LPS, but not CpG, leads to efficient tolerogenic presentation of peptide 
by B cells expressing OVA under the actin promoter. Analysis by two-photon microscopy 
demonstrated that LPS-stimulated B cells established contact and formed long-lived T:B 
conjugate pairs that last up to 50 minutes. B cells led the T cells with the characteristic lower 
speed of B cells for the duration of the contact. In the same imaging experiments, differently 
labeled CpG-activated B cells that do not induce tolerance did not form long-lasting contacts; 
interaction times were similar to those of control B cell:T cell interactions. Blocking CTLA-4 in 
vivo is a well established mechanism for disrupting B cell-mediated tolerance. Treatment with 
CTLA-4 blocking antibody decreased mean interaction times between tolerogenic B cells and 
antigen-specific T cells, such that contact durations were reduced to those seen in control 
conditions and between CpG stimulated B cells and antigen-specific T cells. These data 
suggest that B cell-induced tolerance cannot be initiated by activation via TLR9 receptors, and 
that long-lived CTLA-4-dependent T:B contacts occur primarily at the edge or outside of the B 
cell follicle and are necessary for the establishment of tolerance. (Supported by NIH grants 
AI035622, HL061883 and GM41514).  
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Deletion of integrin αvβ8 in dendritic cells protects mice from experimental autoimmune 
encephalomyelitis  

 
Andrew C. Melton1, Samantha L. Bailey-Bucktrout2, Mark A. Travis1, Brian T. Fife2, Jeffrey A. 

Bluestone2, Dean Sheppard1 
 

1Lung Biology Center, 2Diabetes Center, Department of Medicine, University of California, San 
Francisco 

 
 
The cytokine transforming growth factor-β (TGFβ) plays a key role in immune homeostasis and the 
development of autoimmune disease.  Because TGFβ can promote or inhibit T cell-mediated 
inflammation depending on the surrounding cytokine milieu, control of TGFβ activity is under tight 
regulation. Nearly all TGFβ is produced and secreted in a latent complex of bioactive TGFβ non-
covalently associated with its latency-associated peptide. Within the immune system, a major 
mechanism of latent TGFβ activation is the binding of integrin αvβ8 on dendritic cells (DCs) to the 
latency-associated peptide. Transgenic mice that lack integrin αvβ8 on DCs spontaneously develop 
autoimmune disease and colitis by 4 to 6 months of age. The aim of this study was to determine 
whether the spontaneous autoimmune phenotype of mice lacking αvβ8 on DCs would predict the role 
of αvβ8 in an experimental autoimmune disease model. C57bl/6 mice lacking αvβ8 on DCs were 
immunized with MOG35-55 to induce experimental autoimmune encephalomyelitis (EAE).  Mice lacking 
αvβ8 on DCs showed no clinical signs of EAE.  FACS analysis of the CNS showed very few T cells and 
a marked reduction in the percentage of TH17 and regulatory T cells when compared to controls at 
peak disease.  H&E staining of spinal cords also showed little, if any, inflammatory infiltrate.  These 
results suggested that mice lacking αvβ8 on DCs are protected from EAE due to failure of T cell help in 
the initialization of an attack on the CNS.  To determine whether MOG-reactive T cells are defective in 
mice lacking αvβ8 on DCs, we performed a in vitro recall assay by isolating lymphocytes 7 days after 
MOG immunization and culturing them with MOG peptide.  MOG-induced proliferation of lymphocytes 
from mice lacking αvβ8 on DCs was dramatically reduced.  To determine whether this defect was due 
to a failure of endogenous MOG-reactive T cell clonal expansion after MOG immunization, we stained 
lymphocytes with a MOG-specific tetramer. Primary expansion of tetramer positive cells was the same 
in control mice and mice lacking αvβ8 on DCs. These results suggest that deletion of αvβ8 on DCs 
impairs T cell proliferation upon secondary antigen stimulation, but has no effect on the primary 
expansion MOG-reactive T cell clones.  Taken together, these findings suggest that integrin αvβ8-
mediated TGFβ activation by dendritic cells participates in the development of autoimmune disease by 
programming T cells for an appropriate response to secondary antigen stimulation.  
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The Regulation and Function of the TSLP Receptor in the Airway Epithelium  
 

Michael Miazgowicz, Mark Headley, Steve Ziegler 
 
 
 
 Epithelial cells of the airway and lung have been shown to participate actively in the 
response to both pathogenic and allergenic environmental stimuli.  In particular, the airway 
epithelium is a potent source of thymic stromal lymphopoetin (TSLP), a cytokine that is strongly 
associated with asthma and other atopic pathogenesis.  In the lung, TSLP acting in concert with 
an antigenic stimulus is capable of inducing hallmarks of the asthmatic response: eosinophilia 
and inflammatory cell infiltrates, sub-epithelial fibrosis, goblet cell hyperplasia and mucus 
production, airway hyperresponsiveness, and Th2 cytokine and chemokine production. 
 TSLP production by airway epithelial cells is known to be NF-(B dependent.  
Surprisingly, we have found that factors known to upregulate TSLP is also capable of 
upregulating the heterodimeric TSLP receptor.  Stimulation with either TNF-( or infection with 
Sendai virus results in the upregulation of both TSLPR and IL7R on a human airway epithelial 
cell line as well as primary murine airway epithelium.  These same stimulatory conditions, in 
combination with the Th2 cytokine IL-4, furthermore result in the upregulation of TARC and 
CXCL5, chemokines associated with airway inflammation.  Upregulation of these chemokines 
can be inhibited by the addition of an anti-TSLP monoclonal antibody, indicating a role for TSLP 
signaling in the expression of these genes by the airway epithelium. 
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Simultaneous detection of many T -cell specificiti es using combinatorial tetramer staining  
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The direct detection of antigen-specific T cells using tetramers of soluble peptide-major 
histocompatibilty complex (pMHC) molecules is widely used in both basic and clinical 
immunology.  However, the number of specificities that can be assessed simultaneously has 
been a major limitation. Here, we describe and validate a method using combinations of 
fluorescent pMHC tetramers to simultaneously detect large numbers (%15) of T cell specificities 
in a single sample. 
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In vivo  co-localization of antigen and CpG within dendritic cells  
is associated with the efficacy of cancer immunotherapy  

 
S. Nierkens1,2, M.H. den Brok2, R.P.M. Sutmuller2, O.M. Grauer2, E. Bennink2, J. Wagenaars2, 

C.G. Figdor2, T.J.M. Ruers2 and G.J. Adema2 
 

1 La Jolla Institute for Allergy and Immunology, La Jolla, CA. 
2 Department of Tumor Immunology, Nijmegen Centre for Molecular Life Sciences, Nijmegen 

University Medical Centre, The Netherlands. 
 
 
Immunostimulatory CpG motifs act as potent stimulators of dendritic cells (DCs) and facilitate 
the activation of cytotoxic CD8+ T lymphocytes (CTL). CpG is therefore of great interest as 
cancer vaccine adjuvants. While animal models have provided clear evidence that CpG 
enhances anti-tumor immunity, clinical setbacks have recently been reported for the use of CpG 
in human cancer trials. It is of note however that in murine studies CpG is mostly provided along 
with the antigen or in close proximity to tumor antigens, whereas in clinical studies CpG is 
administered independently of antigen release. In the present study, we investigated whether 
these differences in CpG administration regimens could be responsible for a differential 
modulation of CpG-stimulated immune responses and subsequent clinical outcomes after 
cancer immunotherapy. 
We applied cryo surgery as an instant in situ tumor destruction technique and were thus able to 
exactly time the in vivo release of tumor antigens relative to the administration of CpG. CpG was 
administered via different routes or in different timing regimens as applied in patients. It was 
found that mice treated with cryo ablation and peri-tumoral CpG injections were better protected 
from tumor outgrowth after re-challenges than mice treated with CpG intravenously or 
subcutaneously distant from the tumor. Interestingly, we were able to show that the timing of 
CpG administration crucially affects co-localization of antigen and CpG within EEA-1+ and 
LAMP-1+ DC compartments in vivo. Moreover, antigen/CpG co-localization was directly 
correlated with the ability of DCs to cross-present antigen, activation of tumor-specific CTLs and 
induction of protective anti-tumor immunity.  
We conclude that the failure or success of CpG as vaccine adjuvants depends on co-
localization of antigen/CpG within DCs and hence on the timing and location of CpG 
administration. These data will aid in the design of future immunotherapeutic strategies for 
cancer patients. 
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Thymidine kinase 1 (TK1) an enzyme essential to function and control of the nucleotide salvage 
pathway, has shown potential as a diagnostic and prognostic serum marker for breast cancer. 
TK1 exhibits significantly increased serum levels in breast cancer patients compared with 
control non-cancer patients. We have recently shown that TK1 has also been found in a 
membrane bound form on the surface of cancer cells. The purpose of this study was to 
establish if early detection of tumors could be achieved by staining histological slides for the 
presence of TK1. We developed a monoclonal antibody (Mab) against TK1 and used it to stain 
histological breast tissue from cancer and non-cancer patients.  Results indicated significant 
differences in staining between cancer and control tissues. Independent pathologists confirmed 
that the Mab specifically stained breast tumor tissue and not normal breast tissue.  Further 
studies utilizing a progressive tissue array of breast tumor tissue from ÒnormalÓ to stage 4 
Òinfiltrating with lymph node metastasisÓ were conducted to investigate the potential of the TK1 
monoclonal to specifically identify tumor tissue.  Over one hundred individual cancer cases were 
screened via immunohistochemical tissue array.  Results from this study showed that not only 
did TK1 exhibit up-regulation in breast tumor tissue, but also that localization was unique and 
potentially indicative of cancer stage and progression.  Using the progressive tissue array, the 
first signs of moderate staining were seen at the Òsclerosing adenosisÓ/Òatypical hyperplasiaÓ 
stages. Staining intensity progressed through all stages of tumor tissue including the most 
aggressive tumor, the Òinfiltrating lobular cancerÓ stage 4, where the staining was significantly 
concentrated.  From the development of tumor tissue through all the progressive stages of 
breast cancer, the TK1 levels shown by specific Mab staining were significantly up-regulated. 
These results confirm the diagnostic potential of using a Mab to TK1 to specifically identify 
tumor tissue. In addition this staining was able to distinguish between fibro adenomas and stage 
1 breast tumors, Further studies are ongoing to confirm specificity relative to other tumor types 
and determine possible specific treatment options utilizing the TK1 monoclonal antibody. 
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Nasopharyngeal carcinoma (NpC), a malignancy associated with Epstein-Barr virus (EBV) 
infection, is often diagnosed at an advanced stage.  This significantly curtails patient survival 
and impacts strongly on the patientÕs immune cells.  

Based on our work with a human glioma model, we hypothesize that a panel of biomarkers can 
be assembled to characterize NpC.  Our corollary hypothesis states that such a carefully crafted 
panel of molecular  biomarkers (e.g., mitotic biomarkers: securin, survivin and MCM2) will define 
incidence, early detection, and  NpC tumor progression during therapeutic intervention.  
Expectations are that this strategy holds strong promise for prevention and cure of NpC. 

Specifically, our research approach seeks to identify certain biomarkers from viral EBV origin, 
immune cells involved in NpC immune surveillance, as well as patient tumor tissues and 
assessment of related diseases.  Taken together, the signatures of these biomarkers will be 
endowed with some degree of congruency, or sense of a coordinated language (i.e., ÒvotesÓ).  
Biomarker ÒvotingÓ will then permit to outline a broad coordinated molecular map for the 
molecular and epigenetic characterization of each individual patientsÕ NpC tumor. This 
molecular map will include immune surveillance signatures (e.g., CD21+, CD8+CD38+; 
FoxP3+).  

We draw on the process of contrasting biomarker voting signatures in health and disease, 
including markers of B and T cells that are commonly altered in EBV infection. We utilize auto-
proteomic contrast, which takes advantage of current advances in human proteome profiling to 
proffer the possibility of having individual baseline proteomic profiles using local body fluids 
(e.g., saliva, nasal secretions, sputum) or systemic fluids (e.g., plasma, serum, cerebrospinal 
fluid).  Taken together, the data serve to unravel a personalized molecular map for high-risk 
NpC patients, and regular check-up monitor for new or impending manifestations of NpC. 
Critical changes in the molecular and immune biomarker voting profile provide a secure 
assessment of incidence and early detection through a two tier molecular map that monitors on 
one end molecular changes to cancer, and the other immune profiling associated with these 
changes. 
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Objective: The programmed death ligand-1 (PD-L1) is a family member of B7 transmembrane 
proteins expressed on antigen presenting cells (APC) thought to maintain peripheral T cell 
tolerance. We have previously reported deficient expression of PD-L1 on APC in active 
systemic lupus erythematosus (SLE). The expression of PD-L1 was restored during lupus 

remission on both CD14
+

CD11c
+ 

monocytes (Mo) and CD14
low

CD11c
+ 

myloid dendritic cells 
(mDC). Because cells from SLE patients exhibit abnormally high rates of apoptosis and caspase 
activity, we proposed that elevated caspase activity in SLE may be involved in down-regulation 
of PD-L1. Alternatively, PD-L1 expression could be transcriptionally-regulated by lupus-specific 
signals.  
Methods: Using flow cytometry and quantitative realtime RT-PCR analyses, we assayed 
expression of PD-L1 in PBMC from pediatric SLE and healthy subjects at protein and mRNA 
levels after 24 hours in culture in the absence of specific stimulation.  
Results: PD-L1 mRNA expression varied 50X between subjects, and did not correlate with 
protein expression on APC in either healthy controls or lupus patients. The caspase inhibitor 
OPH did increased surface PD-L1 expression on mDC and Mo in SLE patients, some to levels 
higher than controls, while at the same time blocking apoptosis.  
Conclusions: The expression of PD-L1 surface expression in APC appears to be regulated 
post-translationally by caspases. How PD-L1 mRNA is regulated and how this affects protein 
expression remains to be explored. These results suggest that regulation of PD-L1 through 
divergent pathways may lead to dysfunction of T cell tolerance in SLE. 
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Defining the role of miRNAs in the neonatal immune response  
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Human infants are highly susceptible to infection with intracellular pathogens, including 
cytomegalovirus (CMV), herpes simplex virus (HSV), and mycobacterium tuberculosis.  
Impaired ability to mount a Th1 CD4+ T cell response is largely responsible for this 
susceptibility.  When stimulated in vitro with anti-CD3, na•ve CD4+ T cells from infants 
demonstrate reduced calcium flux, both in intensity and proportion of cells responding, as 
compared to na•ve CD4+ T cells from adults.  Because miRNAs play an important role in 
development and can regulate T cell sensitivity to TCR stimulation, we performed a screen for 
miRNAs that are differentially expressed between na•ve CD4+ T cells from infants (obtained 
from umbilical cord blood) and adults.  These small, noncoding RNAs regulate gene expression 
by preventing translation of mRNA into protein or by promoting degradation of the mRNA.   Let-
7b, which is implicated in a number of cancers, was among the miRNAs more highly expressed 
in cells from umbilical cord blood (p=5.5*10-6), with a fold change of 23.5.  Let-7b is predicted to 
target a number of genes that may affect the immune response: dicer, a protein necessary for 
miRNA processing; cyclins; Fas ligand; IL-2; and IL-13.   We are currently validating the 
difference in let-7b expression, and have performed gene expression profiling to compare na•ve 
CD4+ T cells from infants and adults with CD4+ single positive thymocytes and adult recent 
thymic emigrants.  We predict that na•ve CD4+ T cells from infants will share characteristics with 
CD4+ single positive thymocytes and recent thymic emigrants.  These results will give us insight 
into the development of the immune system. 



2009 Midwinter Conference of Immunologists (Cumulative Poster Abstracts) 
Page 52  

 
Presenter:  Peters, Anna  L. 
 
An EB V-encoded mimic of CD40, Latent Membrane Protein 1, accelerates autoimmunity 

in B6.Sle1 mice  
 

Anna L. Peters1, Gail A. Bishop1,2,3,4 
 

1Medical Scientist Training Program and Immunology Graduate Program and Depts. of 
2Microbiology and 3Internal Medicine, University of Iowa, Iowa City, IA 52242 and 4VA Medical 

Center, Iowa City, IA 
 
Reactivation of Epstein-Barr virus (EBV) is associated with flares of systemic lupus 
erythematosus (SLE). Latent Membrane Protein 1 (LMP1) is a viral oncogenic mimic of CD40 
signaling encoded by EBV.  LMP1 is expressed upon viral reactivation in peripheral blood 
mononuclear cells from SLE patients with active disease, but is undetectable in healthy controls 
(A.J. Gross, et.al. 2005).  Transgenic mice generated by our lab express a chimeric molecule 
consisting of the extracellular and transmembrane domains of mouse CD40 (mCD40) and the 
intracellular domain of LMP1 (mCD40-LMP1tg) (L. Stunz, et.al. 2004). mCD40-LMP1tg mice 
develop lymphosplenomegaly, increased frequency of GC B cells, and anti-dsDNA Abs, but do 
not develop glomerulonephritis.  To test whether LMP1 can cooperate with other genes to 
enhance propensity to autoimmunity, we bred mCD40-LMP1tg mice with two lupus-prone 
strains of mice, B6.Sle1 or B6.Sle3, to generate LMP1+Sle1+/+, LMP1+Sle3+/+, and non-tg 
littermates (LM).  LMP1+Sle1+/+ mice display lymphosplenomegaly, increased frequency of GC B 
cells, elevated CD4:CD8 ratio in the spleen, and elevated levels of anti-histone Abs when 
compared to LMP1+Sle3+/+ and non-tg LM, from 4 to 12 months of age.    These data suggest 
that LMP1 cooperates with genes in the B6.Sle1 locus, but not with genes in the B6.Sle3 locus, 
to exacerbate autoimmunity.  Future directions include examining kidney sections for evidence 
of glomerulonephritis, and screening serum for elevated pro-inflammatory cytokines by multiplex 
bead array.  As transient LMP1 expression has been seen in the blood of SLE patients during 
disease flares, these results are significant in suggesting that such expression may exacerbate 
autoimmune disease.   
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TH-17 cells play an essential role in EAE, but their route of entry into the CNS and their 
contribution relative to other effector T cells remain to be determined. The chemokine receptor 
CCR6 was found to be required for migration of TH-17 cells into the CNS since CCR6-KO mice 
did not develop EAE and adoptive transfer of small number of wild-type na•ve T cells was 
sufficient to induce recruitment of inflammatory cells in the CNS and to reconstitute disease 
susceptibility. The large cellular infiltrate at the peak of the disease, however, consisted almost 
entirely of CCR6-KO TH1 and TH-17 cells, indicating that CCR6-dependent entry into the CNS of 
a first wave of TH-17 cells triggers initial inflammation and recruitment of a second wave of T 
cells which can be independent of CCR6. The findings that the CCR6 ligand CCL20 was 
constitutively expressed in epithelial cells of choroid plexus and that CCR6-KO T cells adhered 
to activated, but not resting, endothelial cells of the parenchymal vasculature indicate that these 
two migratory events occurs in anatomically distinct sites. These results point to a critical role of 
CCR6 in initiation of EAE and suggest that the CCR6-CCL20 axis may represent a brain-
specific homing determinant for T cell immune surveillance in the brain. 
 
Supported by European UnionÐfunded International Graduate Program in Molecular Medicine. 
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microRNAs (miRNAs) are small (20-22nt), non-protein coding RNAs that regulate gene 
expression by blocking translation and/or mRNA degradation.  Experimental evidence supports 
a role for miRNAs in cancer and metastasis, and more specifically in the regulation of many 
biological processes including cell survival, proliferation and apoptosis.  miRNAs also function in 
hematopoiesis and in the development of immune responses.  In B cells, miRNAs regulate 
genes involved in the pro to pre B cell transition and also function in germinal center reactions.  
However, the importance of miRNAs in transitional, marginal zone and mature B cells has not 
been studied.  We have sought to define and understand the importance of miRNA-mediated 
regulation of gene expression in these cells.  miRNA profiles have demonstrated that 
transitional B cells express higher levels of several miRNAs, including miR-322, miR-351, miR-
363 and miR-503.  In order to identify genes regulated by these differentially expressed 
miRNAs, we are comparing gene expression patterns in these B cell subsets with 
computationally predicted miRNA targets.  We will then experimentally validate the miRNA-
mediated repression of gene expression and examine the functional significance of this 
regulation.  Our findings will contribute to understanding mechanisms regulating B cell 
development and immune homeostasis.      
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Activation of Ras proteins underlies functional decisions in diverse cell types. Two molecules, 
RasGRP and SOS, catalyze Ras activation in lymphocytes. Binding of active Ras to SOSÕ 
allosteric pocket markedly increases SOSÕ activity establishing a positive feedback loop for 
SOS-mediated Ras activation. Integrating in silico and in vitro studies, we demonstrate that 
digital signaling in lymphocytes (cells are ÒonÓ or ÒoffÓ) is predicated upon feedback regulation of 
SOS. SOSÕ feedback loop leads to hysteresis in the dose-response curve, which can enable a 
capacity to sustain Ras 
activation as stimuli are withdrawn and exhibit ÒmemoryÓ of past encounters with antigen. Ras 
activation via RasGRP alone is analog (graded increase in amplitude with stimulus). We 
describe how complementary analog (RasGRP) and digital (SOS) pathways act on Ras to 
efficiently convert analog input to digital output.  Numerous predictions regarding the impact of 
our findings on lymphocyte function and development are noted. 
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In humans and mice naturally occurring regulatory T cells (nTregs) are a thymus-derived subset 
of T cells, crucial for the maintenance of peripheral tolerance by controlling not only potentially 
autoreactive T cells but virtually all cells of the adaptive and innate immune system. Here we 
show that co-culture of dendritic cells (DC) and nTregs results in an immediate increase in 
cAMP content transferred via gap junctions accompanied by a rapid downregulation of 
costimulatory molecules (CD80, CD86). Concomitantly, inhibitory surface molecules of DC are 
upregulated (B7-H3, B7-H4). Additionally, nTreg-derived IL-10 inhibits the cytokine production 
(IL-6, IL-12) of dendritic cells. Hence, our data indicate that nTregs effectively control exuberant 
immune responses by directly modulating the stimulatory capacity of DC via a sophisticated 
action of inhibitory signals. 



2009 Midwinter Conference of Immunologists (Cumulative Poster Abstracts) 
Page 59  

 
Presenter:  Schubmehl, Heidi  
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Medicine at UCLA, University of California, Los Angeles, Los Angeles, CA 
BACKGROUND : Due to improvements in surgical techniques and immunoprophylaxis regimens, liver transplantation 
is standard of care and a durable form of treatment for most patients with irreversible liver disease.  However, 
unexpected premature graft failure in recipients who do not have identifiable risk factors for graft loss continues to 
negatively impact long-term patient and graft survival. While United Network for Organ Sharing data demonstrate a 
marked improvement in one year graft survival in patients transplanted 1997-2002 versus those transplanted 1992-
1996, no comparable improvement in five-year graft survival could be detected for recipients transplanted in the most 
recent era1. Human leukocyte antigens (HLA) are six proteins coded in the major histocompatability complex (MHC) 
that allow for immune self-tolerance and foreign antigen recognition. Matching donor:recipient HLA decreases the 
likelihood of rejection of most solid organ transplants. Unique among transplanted organs, matching is not required 
for successful liver transplantation; it is postulated that sinusoidal space and portal tract lymphocytes induce donor-
specific host T-cell tolerance2. The role of non donor-specific anti-HLA in the pathophysiology of liver graft 
dysfunction has not been well studied. Non donor-specific antibodies are present in 50% of low-risk (nulliparous, non 
transplanted, non transfused) controls, likely due to non-specific responses to environmental antigens3. MHC class I-
related chain A (MICA) are surface glycoproteins on epithelial, endothelial, and fibroblast cells. In non-liver transplant 
recipients, expression of anti-MICA has been correlated with premature graft loss4,5. There is no such published 
evidence for the role of anti-MICA in liver graft dysfunction or loss. Recent evidence has shown that anti-MICA 
expression may be associated with liver allograft rejection although a causative role has not been identified6. 
METHODS: An IRB-approved protocol was undertaken in which HLA and MICA antibody titers of adult recipients with 
graft survival greater than 20 years (LTS) were measured and compared with titers of recipients with graft survival 
less than three years (STS). In addition, episodes of biopsy-proven acute rejection (BPAR) were recorded for 
subjects in each group.  RESULTS:  Of 12 subjects studied (9 LTS/ 3 STS), 56% and 78% of LTS expressed 
significant titers of HLA class I and class II antibodies, respectively. However, only 33% expressed anti-MICA [Figure 
1]. Interestingly, of LTS, BPAR rates were lowest in subjects expressing anti-MICA (67% versus 83%) [Table 1]. Of 
STS, 33% expressed anti-HLA class I, 33% class II, and 0% anti-MICA. 67% of STS anti-MICA negative patients had 
BPAR. 

DISCUSSION: By examining the expression profile of anti-HLA and anti-MICA in subjects with LTS, we may be better 
able to identify patients at risk for immune-mediated graft dysfunction and shortened graft survival. Uzunel, et al, refer 
to unpublished data that indicate that anti-MICA neither impede liver graft survival nor mediate BPAR6. It is possible 
that anti-MICA serve to protect liver allografts from immune-mediated injury. The activation of a small population of 
lymphocytes, #& T-cells, has been implicated in the pathophysiology of renal and heart transplant rejection. Anti-
MICA, known to block #& T-cell activation, may thus reduce the risk of rejection. Studies of additional LTS subjects, 
characterization of donor-specific versus non donor-specific antibodies, identification of circulating and intra-graft T-
cell populations, and evidence of microchimerism will be necessary to further characterize the protective potential of 
anti-MICA antibodies in liver transplant recipients. 
1. Futagawa Y, Terasaki PI, Waki K, Cai J, Gjertson DW. Am J Transplant. 2006 Jun;6(6):1398-406. 
2. Crispe IN, Giannandrea M, Klein I, John B , Sampson B, Wuensch S. Immunol Rev. 2006 Sep 13; 213: 101-118. 
3. Morales-Buenrostro LE, Terasaki PI, Marino-V‡zquez LA, Lee JH, El-Awar N, Alberœ J. Transplantation. 2008 Oct 27;86(8):1111-
5. 
4. Zou Y, Stastny P, SŸsal C, Dšhler B, Opelz G. N Engl J Med. 2007 Sep 27;357(13):1293-300.  
5. Terasaki PI, Ozawa M, Castro R. Am J Transplant. 2007; 7: 408Ð415. 
6. Uzunel M, Kasimu H, Joshi M, Ge X, Liu J, Xu B, Jaksch M, Jorns C, Nowak G, Sumitran-Holgersson S. Liver Transpl. 2008 Nov 
24;14(12):1793-1802. 

Table 1: Percent of Subjects with BPAR Based 
on Anti -MICA Expression  

 Anti-MICA Positive Anti-MICA Negative 
LTS 67% 83% 
STS N/A 67% 
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Herpesvirus entry mediator (HVEM) interacts with the TNF ligands LIGHT and Lymphotoxin, 
and with the immunoglobulin (Ig) domains of B and T lymphocyte attenuator (BTLA), CD160 
and herpes simplex virus-1 glycoprotein D (gD), and therefore shows an unusual complexity in 
ligand interactions. The crystal structures of mouse BTLA and of human BTLA bound to human 
HVEM show that BTLA adopts the fold of an I-set Ig domain, and that BTLA interacts with 
HVEM similar to gD. Here we show that key solvent exposed residues of human BTLA clustered 
at one face of the molecule are critical in the binding of human HVEM. In addition, a monoclonal 
antibody raised against human BTLA that blocks binding to human HVEM recognizes one of the 
residues in this region. We show that a Cytomegalovirus (CMV) mimic of HVEM, ORF UL144 
from human or rhesus monkey host strains, also bind human BTLA. Interestingly, UL144 from 
human CMV does not bind CD160, while UL144 from Rhesus UL144 does. The binding of 
human CMV UL144 to human BTLA requires these clustered residues, indicating a conserved 
binding mode between mammalian and viral proteins. We are continuing mutation analysis of 
HVEM and UL144 to determine the regions that distinguish binding between ligands. We are 
also currently evaluating signaling downstream of BTLA and the glycophosphoinositide linked 
protein CD160 in response to HVEM or UL144 binding. Together, these results help to further 
define how an Ig domain can interact with a TNF receptor, and provide insight as to how BTLA 
signaling may be activated with HVEM binding. 
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Dendritic cells (DCs) are professional antigen presenting cells that are present as sentinels in 
the periphery. At least two major subclasses of DCs are observed in the cutaneous tissue - 
epidermal Langerhans cells (LCs) and dermal dendritic cells (DDCs). The distinct role of these 
DC subclasses is not very well understood. Using intravital two-photon microscopy in transgenic 
mice expressing EYFP under the promoter of the CD11c, LCs and DDCs could be differentiated 
by their morphology and loci. LCs exhibited more dendritic processes, and were present 
between 0-40 um beneath the surface of skin, whereas DDCs had fewer dendritic processes, 
and were present between 40-100 um below the surface of skin. DDCs were more dynamic 
compared to the LCs.  Moreover, the distribution of DDCs and LCs were non-uniform at different 
sites. Numbers of LCs were more inside footpads compared to ear, whereas, DDCs were not 
present within 0-300 um inside the footpad. Upon stimulation with Th1 adjuvants like LPS and 
CpG or Th2 adjuvants like papain, dynamics of these DCs were differentially altered. Both Th1 
and Th2 adjuvants stimulated movement of DDCs towards peripheral lymphatics, but Th2 
adjuvants stimulated greater number of DDCs to move, and with higher average velocities. On 
the other hand, Th1 adjuvants stimulated motility of LCs 24 hrs after stimulus, an effect that was 
absent upon Th2 stimulation. Immunization via footpad using both Th1 and Th2 adjuvants 
induced greater antigen-specific T cell proliferation compared to immunization via ear. However, 
production of IFN-γ was similar under these conditions. Immunization with papain induced IL-4 
prodcution in T cells, however, IL-4 production was significantly reduced upon immunization via 
the footpad, compared to ear. These results collectively show that the efficacy of immune 
polarization is dependent upon the dynamics and distribution of LCs and DDCs at the site of 
immunization. 
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Antigen -Ig Transduced B -cells Tip the Balance Between Antigen -Specific Regulatory T 
cells and Responder Cells  

Jonathan Skupsky1,3, and David W. Scott2,3. 

MD/PhD Program1,Departments of Surgery and of Microbiology and Immunology2, Center for 
Vascular and Inflammatory Diseases3, University of Maryland School of Medicine, Baltimore, 

MD 21201 

 

Antigen-specific tolerance can be induced via B-cell delivered gene therapy.  This process 
involves transduction of an antigen-IgG1 construct to B-cells, and has been used to treat a 
number autoimmune disease models.  Importantly, removal of CD4+CD25+ regulatory cells will 
prevent the induction and adoptive transfer of tolerance, suggesting that regulatory T cells (T-
regs) may be recruited as a major mechanism of tolerance.   To further characterize the 
underlying mechanism linking tolerogenic B-cells and T-regs, we made use of the FoxP3-GFP 
knock/in mouse (Immunity 22:329-41, 2005) that has been crossed to TCR transgenic DO11.10 
and DO11.10/Rag2-/- mice.  Following the kinetics of FoxP3 induction, we found that maximum 
tolerogenic effect can be seen 12 days following treatment.  Additionally, we found that two 
mechanisms likely drive tolerance, both an increase in antigen-specific FoxP3+ T-regs and a 
selective loss of antigen-specific responder cells.  These changes in the regulatory cell pool 
work synergistically to shift the lymphocyte balance towards a tolerogenic phenotype. 

Supported by NIH HL061883-09, T32 HL007698-15, and AHA pre-doctoral fellowship 
0815219E. 
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Tolerogenic dendritic cells in chronic helminth infection  
 

KA Smith and RM Maizels. 
 

Institute of Immunology and Infection Research, University of Edinburgh, United Kingdom. 
 
 
Parasites have evolved many effective mechanisms to manipulate an immune response and 
prevent expulsion from the host.  Most notably, some gut helminths can also downregulate T 
cell responses to inflammatory stimuli including asthmatic and allergic reactions through 
stimulation of Foxp3+ regulatory T cells.  A key question is how gut helminth infections can 
modulate dendritic cell function to selectively down-regulate effector T-cell populations.   
 
We determined the phenotypic changes in DC populations in the gut draining (mesenteric) 
lymph nodes in a chronic model of gut helminth infection and found that infection was 
associated with a significant change in the proportion of CD11c(lo) DCs to CD11c(hi) DCs.  
CD11c(lo) DCs from both na•ve and infected mice have an immature tolerogenic phenotype and 
produce low levels of IL-12p40 and IL-6 in response to TLR stimulation. Na•ve CD11c(lo) DCs 
were able to present OVA peptide and induce DO11.10 CD4+ T cell proliferation, but far less 
efficiently than CD11c(hi) cells from the same mice.  In DC:T cell co-cultures CD11c(lo) cells 
were able to induce significantly higher percentages of DO11.10+CD4+Foxp3+ T cells from 
na•ve DO11.10 CD4+ T cells in the presence of TGF-beta when compared to CD11c(hi) cells.  
This induction was significantly reduced in the presence of increased OVA peptide or the 
retinoic acid receptor antagonist LE540.   Helminth-exposed CD11c(lo) DCs were also able to 
polarise na•ve DO11.10 CD4+ T cells towards IFN-gamma, IL-4 and IL-10 but not IL-17 
production, whereas naive CD11c(hi) DC supported high levels of IL-17, IL-10 and lower levels 
of IL-4.    We hypothesise that the expansion of tolerogenic plasmacytoid DCs within the MLN is 
intrinsically linked to chronic helminth persistence and may stimulate generation of regulatory T 
cells in vivo. 
 
Research funded by the Wellcome Trust 
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Genetic support for the role of Erk in lymphoprolif erative disease in mice  
 

Connie L. Sommers1, Michihiko Miyaji1, Rishi Surana1, Wenmei Li1, Robert L. Kortum1, Kevin D. 
Woolard2, R. Mark Simpson2, and Lawrence E. Samelson1 

 
1Laboratory of Cellular and Molecular Biology, National Cancer Institute, National Institutes of 
Health, Bethesda, MD 20892; 2Laboratory of Cancer Biology and Genetics, National Cancer 

Institute, National Institutes of Health, Bethesda, MD 20892 
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B cell s ÒtransducedÓ with TAT -fusion proteins can induce tolerance and protect NOD 
mice from diabetes  

 

Yan Su1, Xin Li1, Jonathan Skupsky1, David W. Scott1, 2 

Center for Vascular and Inflammatory Diseases1, Departments of Surgery and of Microbiology 
and Immunology2, University of Maryland School of Medicine. Baltimore, MD 21201 

 

Autoimmunity results when immune tolerance to self-antigens is broken. We have previously 
shown that retrovirally-transduced B cells are excellent tolerogenic antigen-presenting cells 
(APC) capable of inducing specific tolerance to self-antigens in multiple models of autoimmune 
diseases.  As an alternative to retroviral transduction, we generated two TAT (transactivator 
protein of HIV) fusion proteins, TAT-Ovalbumin (OVA) and TAT-B9-23 (an insulin peptide), to 
promote rapid antigen transport, processing and presentation by B cells.  The TAT protein can 
efficiently transport fused cargo such as macromolecules, peptides or proteins into cells.  In the 
current study, LPS-activated B cells were treated with TAT-OVA or control fusion protein, 
washed and injected into na•ve or OVA protein-primed recipients.  All na•ve mice were 
challenged with OVA in CFA 7 days later. We found that TAT-OVA pulsed B cells were 
tolerogenic APC in OVA protein primed but, interestingly, not in na•ve mice.  We next tested 
whether this protocol could modulate type 1diabetes in NOD female mice.  Thus, NOD mice 
received TAT-B9-23 or control fusion protein in B cells at 10 weeks of age.  We found that 
diabetes onset was delayed in NOD mice that received B cells pulsed with TAT-B9-23, 
suggesting this as a feasible therapy for type 1 diabetes.  Together, our results indicate that 
TAT fusion protein pulsed B cells might suppress autoreactive T cells.  We are currently testing 
the hypothesis that TAT-mediated B cell presentation of antigen leads to tolerance via activation 
induced cell death. (Supported by NIH grants RO1 AI035622 and DK068343) 
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Pathogenic dissection of autoimmune pancreatitis in HLA-DR*0405 humanized NOD 
mice  
 

Hsiang-Hsuan Sung1, Tobias Freitag2.3, Candace Cham1, Georg F. Beilhack5, Ivana 
Durinovic-Belló1, Salil D. Patel1, Roderick T. Bronson5, Detlef Schuppan2, Grete 
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1 Department of Microbiology and Immunology, Stanford University School of Medicine, 
Stanford, CA 94305, USA; 2 Division of Gastroenterology, Beth Israel Deaconess Medical 

Center, Harvard Medical School, Boston, 02215 MA, USA; 3 Department of Bacteriology and 
Immunology, Haartman Institute, 00014 University of Helsinki, Finland; 4 Department of 

Medicine, Stanford University School of Medicine, Stanford, CA 94305, USA 
5 Department of Pathology, Harvard Medical School, Boston, 02115 MA, USA 

 
 

Autoimmune pancreatitis (AIP) is characterized by prominent lymphocytic infiltration with 
associated fibrosis and organ dysfunction, which underlies 5-11% of cases of chronic 
pancreatitis in humans.  In Oriental populations, genetic susceptibility to AIP is strongly 
associated with the HLA-DRB1*0405/DQB1*0401 haplotype, However, further dissection of 
the responsible HLA allele (DR or DQ) was precluded due to linkage disequilibrium of these 
alleles in human. Here we report that humanized NOD mice with HLA-DRA*0101 , 
DRB1*0405 dimers as the only MHC class II molecules can develop clinical AIP similar to 
humans. Disease may at low frequency occur spontaneously, but can at high frequency be 
triggered by sublethal irradiation followed by syngenic T cell transfer, which leads to complete 
atrophy of the exocrine pancreas within less than 20 weeks. Pancreas histology shows 
destructive infiltration of the exocrine tissue with CD4+ and CD8+ T cells, B cells and 
macrophages, as well as variable degrees of fibrosis. Mice with complete pancreatic atrophy 
may have fatty stools, reduced serum lipase activity and up to 20% body weight loss. Our 
results suggest a pathogenic role of HLA-DR*0405 in AIP, but the detailed mechanisms 
remain unclear. In order to further explore the dynamic movement of autoreactive T cells in 
vivo, we have generated syngeneic mice carrying a luciferase reporter gene under control of 
the minimal drosophila promoter driven by 3 NFkB sites. These mice not only provide a 
convenient model for in vivo imaging of the pathogenic processes in AIP, but are also 
potentially useful for similar studies in other autoimmune diseases such as type 1 diabetes. 
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A novel thymus specific gene ISC4 plays a critical role in positive  
selection in the thymus  

 
Harumi Suzuki, Hiroyo Oda and Michael S. Patrick 

 
Department of Pathology, International Medical Center of Japan, Shinjuku, Tokyo, 

Japan 
 
 
 
To identify and study new genes involved in T cell development, we analyzed EST databases 
and selected several genes based upon their thymus restricted expression.  In the present 
study, we focused on one of these thymus-specific genes named ISC4.  ISC4 has orthologues 
in multiple vertebrates, contains no known protein motifs, and has no known function. Real-time 
PCR analyses showed that ISC4 mRNA expression was restricted to lymphoid tissues and T 
cells, with highest expression in double positive thymocytes. By fluorescent microscopy using 
ISC4 specific antisera, we found that ISC4 protein exists in the cytosolic compartment of the 
cell. To elucidate the precise function of ISC4, we generated ISC4 deficient mice. In thymi of 
these mice, total cell number was not significantly altered, however, generation of both CD4 and 
CD8 single positive T cells were severely inhibited. Consequently, the number of CD4 and CD8 
single positive T cells in spleen and peripheral blood was reduced. However, growth and IL-2 
production of mature CD4 T cells upon TCR stimulation were not affected in the absence of 
ISC4. Negative selection in male HY-TCR Tg was not altered in the KO. In summary, we 
identified a novel gene called ISC4 that plays a critical role in positive selection but not in beta 
selection and negative selection of thymocytes. 
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PACAP receptors: promising therapeutic targets for multiple sclerosis  
 
Yossan-Var TAN, Catalina Abad, Robert Lopez, Hongmei Dong, Alice Lee, Shen Liu and James 

A. Waschek 
 

UCLA - NPI - Semel Insitute - Los Angeles - USA 
 
 
Autoimmune demyelinating diseases affecting the white matter in the brain such as multiple 
sclerosis (MS) are among the most common diseases of the central nervous system, afflicting 
over 2.5 million people worldwide, with women affected three times more frequently than men. 
The causes for these diseases are unknown. Currently treatments have been designed to slow 
the progression of disability as well as reduce the severity and frequency of exacerbations, but 
no treatments have been shown to have any impact on primary progressive disease. Thus, 
there is a great need for a better understanding of these diseases, and for new therapeutic 
strategies. With respect to the latter, an increasing body of work suggests that pituitary adenylyl 
cyclase-activating peptide (PACAP), a peptide produced in the nervous and immune systems, is 
a potential new therapeutic target for the treatment of MS and other immune-based diseases 
such as rheumatoid arthritis and CrohnÕs disease. Indeed, PACAP administration has been 
shown to reduce dramatically the clinical and pathological features in mouse models of MS.. 
Given the therapeutic of PACAP, we have studied the immunoprotective role of endogenous 
peptide in the experimental autoimmune encephalomyelitis (EAE) model of MS using PACAP-
deficient mice. We found that these mice are hypersensitive to EAE induction, with enhanced 
Th1 and Th17, and reduced Th2 and Treg responses. If we are to exploit the PACAP receptors 
(PAC1, VPAC1 and VPAC2) as therapeutic targets for multiple sclerosis and other inflammatory 
diseases, it will be very important to determine which specific effects that are mediated by 
PACAP, VIP, and their receptors on immune and other cell types. Thus, we will investigate the 
KO transgenic models further to determine the mechanisms responsible for the EAE induction. 
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Essential requirement of Cbfb2 isoform protein for repressing IL -4 mediated allergic 

disorder by regulating TGFb signals via interacting with Smad4 protein.  
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Induced T regulatory cells form kinapses after antigen recognition  
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Upon antigen recognition, signaling and adhesion molecules at the interface between T cells 
and antigen presenting cells (APC) are organized into distinct domains.  This supramolecular 
organization, termed the immunological synapse (IS), has functional relevance in T cell 
signaling and likely plays a role in the delivery of effector molecules to target cells.  Although the 
structure of the IS has been described for na•ve CD4+ cells and subsets of helper T cells, the 
structure of IS formed by T regulatory (Treg) cells interacting with APC presenting their cognate 
antigen has not been described.  Understanding these interactions is crucial, as Tregs are 
known to alter the levels of costimulatory molecules on APC that they come into contact with.  
Here we describe IS formed by induced Tregs (iTregs) interacting with supported planar lipid 
bilayers containing peptide-loaded I-Ek, ICAM-1 and CD80.   We find that in the absence of 
CD80, iTregs initially form symmetric IS, but quickly transition to highly motile kinapses with an 
accumulation of ICAM-1/LFA-1 at the leading edge and no large scale clustering of MHC/TCR 
interactions.  This behavior was antigen-specific, and occurred over a range of antigen 
concentrations.  The formation of kinapses is reminiscent of the structures formed by na•ve T 
cells on lipid bilayers, but iTregs move more rapidly and stop to form symmetric IS less 
frequently than na•ve T cells.  When high, but not low, levels of CD80 were added to the lipid 
bilayers, the iTregs showed a marked reduction in speed and stopped more frequently.  Thus, 
iTregs form motile kinapses upon antigen recognition, and alter their behavior in the presence of 
CD80.  This behavior could play a role in the efficient modulation of APC function by antigen-
specific Tregs.      
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A new pathway of immune -regulation: Retinoic acid and TGF -β  induce CD 8ααCD4 
double positive T cells that express a suppressed phenotype.  
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The Intraepithelial lymphocytes (IELs) represent the first line of immune cells that come in 
contact with luminal antigens. Intestinal IELs are a heterogeneous group that can be divided in 
conventional single-positive (SP) CD8 and CD4 T cells and non-conventional T cells including 
TCRγδ, CD8αα+TCRαβ and CD4+CD8αα double positive (DP) lymphocytes. Common 
characteristics of non-conventional IELs include the expression of the homodimer CD8αα and 
their association with regulation of gut inflammation. However, the conditions that lead to the 
differentiation of specific IEL subsets remain largely unknown. We have previously shown that 
the vitamin-A metabolite retinoic acid (RA), which is abundantly present in the gut, promotes 
TGF-β-dependent induced regulatory T cell (iTreg) differentiation and suppresses the 
development of pro-inflammatory Th17 cells. Here we describe an alternative pathway induced 
by TGF-β and RA. We found that the combination of these cytokines also induces DP 
CD4CD8αα T cells. The requirement of RA for the induction of DP IEL was confirmed in vivo in 
B6 mice kept under vitamin-A deficient diet (VAD). Additionally, VAD RAG-/- mice showed 
impaired induction of DP population after transfer of na•ve CD4+T cells (transfer model of 
experimental colitis). Although similar, the developmental pathway of iTreg and DP cells also 
displayed distinct features. While IL-4 efficiently suppressed Foxp3 induction in the presence of 
TGF-β and RA, it enhanced development of DP cells. Furthermore, we found a reciprocal 
expression of CD8αα and Foxp3 by CD4+ T cells in the IEL compartment both in unchallenged 
B6 mice as well as after transfer of na•ve CD4+ T cells into RAG-deficient mice. Importantly, 
CD8αα expression also inversely correlated with IL-17 production and RORγt expression in vitro 
and in vivo. Under Th17 promoting conditions the in vitro induction of CD4CD8αα  was blocked. 
In addition, analysis of conventional SP CD4 IELs in the transfer model of colitis indicated that 
they represent a pro-inflammatory population, resembling Th17 cells, while DP CD4CD8αα 
seem to constitute a unique population lacking inflammatory function, but expressing members 
of the TGF-β family, LAG-3 and NK-inhibitory receptors suggesting a distinct differentiation 
pathway for these cells. In sum, we found that the combination of RA and TGF-β induces a 
population with a distinct developmental pathway to iTreg and Th17 cells, associated with 
expression of inhibitory genes. 
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Clinical remission induced by epitope -specific therapy in rheumatoid arthritis is 
associated with T cell immune deviation from pro -inflammatory (Th1/Th17) to regulatory 

phenotype (Th2/Treg).  
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Introduction:  Modulation of epitope-specific immune responses would represent a major 
addition to available therapeutic options for many autoimmune diseases. Immune therapy in a 
Phase II trial of rheumatoid arthritis patients with a pro-inflammatory epitope from the heat 
shock protein dnaJ (dnaJP1) led to clinical improvement and an immune deviation from pro-
inflammatory to tolerogenic T cell function. Clinical efficacy correlated with a significant 
reduction in TNF" and an increase in IL -10 production by T cells in response to dnaJP1 in vitro. 
The objective of this work was to further dissect the immunological mechanisms related to the 
immune deviation by the mucosal peptide-specific immunotherapy. Immune deviation was 
examined by analyzing T cell lineage commitment of isolated T cell populations to pro-
inflammatory (TH-1/TH-17) and regulatory (Th2/Treg) pathways.  
Methods:  Patients used are clinical responders (ACR20 response) and were treated with 
dnaJP1 and Hydroxycholoroquine (HCQ), n=3. PBMC from each time-point (T0 and Tend) were 
incubated for 24 hours with dnaJP1 (10ug/ml) or for 48 hours with plate bound anti-CD3CD28 
(1ug/ml anti-CD3, 2ug/ml anti-CD28). Non-adherent cells were used to enrich T cells by MAC 
sorting. T cells were FACS sorted on CD4CD127+ (Teff) and CD4CD25+CD127- (Treg). An 
aliquot of both populations as well as antigen presenting cells (APCs) were collected for 
Taqman real-time PCR. Another aliquot of Teff was used for post-FACS sort analysis on 
intracellular cytokine staining and surface receptors associated with Th17 cells (IL-17A, IL12R 
(IL12p70), IL23R (IL12p19)). The remainder of the APCs and Teff were cultured with the 
isolated Treg group. CFSE was added to the Teff cells and cultured for a total of 5 days with 
anti-CD3/CD28.  At the end of the 5 day culture, cells were analyzed by FACS and the resultant 
suppression assay data was analyzed using ModFit LT software. 
Results:  Downregulation of TH-17 associated markers, IL-23R, IL-12R and intra-cellular IL-17, 
was seen in Teff cells at Tend with in vitro anti-CD3CD28, as measured by FACS. Gene 
expression by TaqMan confirmed the downregulation of TH-17 markers, RORC (p<0.05) and IL-
17A, in Teff cells at Tend in both anti-CD3CD28 and dnaJP1 stimulation. Besides diminished 
TH-17 phenotype, a deviation in cell lineage from a TH-1 to a TH-2/tolerized cell type was seen 
in Teff. Measured by downregulation of Tbet (anti-CD3CD28 only) and TNF", and an 
upregulation of GATA-3 and IL-10 production. An immune deviation in the cytokine production 
of APCs supported the T cell lineage shift for Teff. Shown by an upregulation of the inducing 
cytokine IL-4 for GATA-3, while the inducing cytokine IL-12 for T-bet was downregulated. Treg 
function was assessed by Teff suppression, Treg cells from Tend showed an increased 
suppression of Teff than Tregs isolated at To (11.88% vs 39.32% Teff suppression, anti-
CD3CD28 stimulation, n=2). 
Conclusions: Immune therapy with dnaJP1 led to clinical improvement and immune tolerance 
induction. These data suggest that clinical response by epitope-specific therapy is mediated by 
a immune deviation in T cell lineage commitment of Teff, from a pro-inflammatory (TH-1/TH-17) 
to a tolerogenic (TH-2/tolerized) phenotype, as well as increased suppressive capability of Treg. 
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Human CD4 T cells targeting type 1 diabetes (T1D) autoantigens are believed to be pathogenic. 
Yet there is no direct evidence of their pathogenic effects. The simultaneous availability of 
purified autoreactive T cells with single antigen specificity and of human islets from unrelated 
donors allowed testing their pathogenicity using an in vivo model. Two T1D recipients of 
pancreas-kidney transplants had strong peripheral blood CD4 T cell responses to glutamic acid 
decarboxylase (GAD), defined by cell surface staining with HLA-DR tetramers presenting the 
GAD peptide 557I. For the first patient (HLA-DR4/6), 15x103 DR4 (DRB1*405)-restricted GAD-
autoreactive CD4 T cells were implanted under the kidney capsule (UKC) of a nude mouse 
together with islets from an HLA-mismatched donor (HLA-DR3/8).  Control mice received islets 
together with 15x103 irrelevant CD4 T cells reacting with a influenza hemagglutinin peptide or 
islets only. Grafts were retrieved after 7 days. Hematoxylin/eosin staining revealed normal grafts 
in control mice. Most islets were severely damaged in the mouse that received GAD-
autoreactive T cells, with preserved glucagon but dramatically reduced insulin staining. Both 
stains were preserved in control mice. For the second patient (HLA-DR4/3), 6x103 DR4 
(DRB1*402)-restricted GAD-autoreactive CD4 T cells were implanted UKC in a streptozotocin-
induced diabetic nude mouse together with islets from an unrelated donor [HLA-DR17(3)/X]. 
Control diabetic mice received islets together with 30x103 IL-2 stimulated CD4 T cells (not 
enriched in any antigen specificity) or islets alone. Control mice became normoglycemic within a 
week while the mouse injected with GAD autoreactive T cells remained hyperglycemic for the 
follow-up. The analysis of its graft revealed loss of insulin staining and islet destruction, which 
was not observed in control mice. Thus, using a humanized islet transplant model based on co-
transplantation of tetramer-purified T cells and islets, we present in vivo evidence of the 
pathogenic effects of human, autoreactive CD4 T cells. Our findings are relevant to both 
spontaneous disease and its recurrence after transplantation. 
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immunotherapy.  
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Due to mechanisms of self-tolerance, many tumor specific CD8 T cells exhibit low avidity for 
tumor antigens and would benefit from strategies that enhance their numbers and effector 
function.  Here we demonstrate that the combined use of 2 different types of immune adjuvants, 
one that directly targets the CD8 cell, IL-2/anti-IL-2 complexes, and one that targets the innate 
immune system, poly(I:C), can achieve this goal. Provision of IL-2 complexes was found to 
enhance the effector function of low avidity tumor specific T cells, yet this was insufficient to 
achieve tumor eradication. The addition of poly(I:C) further increased the accumulation of 
granzymeB expressing effectors within the tumor and resulted in tumor eradication. This 
strategy presents many of the benefits of whole body irradiation, including the provision of high 
levels of homeostatic cytokines, enhanced expansion of effector cells relative to regulatory T 
cells, and provision of inflammatory cytokines, and is therefore likely to serve as a strategy for 
both tumor vaccines and adoptive immunotherapy of cancer. 
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Introduction:  FOXP3+ regulatory T cells (Treg) are highly enriched in the synovial fluid of 
patients with Juvenile Idiopathic Arthritis (JIA). The presence of these cells seems to be 
protective, as high numbers of Treg correlate with a more benign course of disease1. However, 
despite numerous Treg present at the inflammatory site, the immune response in the synovium 
is not sufficiently controlled, leading to chronic inflammation. 
 
Objective:  We questioned why Treg in the synovium fail to restrain inflammation. Therefore, 
we measured Treg mediated suppression of cytokine production in cells cultured from the 
synovial fluid, and compared it to Peripheral Blood Mononuclear Cells (PBMC) of patients and 
healthy controls (HC). 
 
Methods:  Using Ficoll-Paque density gradient centrifugation, Synovial Fluid Mononuclear Cells 
(SFMC) and PBMC were isolated. Subsequently, Treg were FACS sorted as 
CD4+CD25+CD127low cells and co-cultured with unsorted SFMC/PBMC in the presence of 
"CD3. At day 4, cytokine production in the culture supernatant was measured by Luminex. 
Suppression of cytokine responses by Treg was calculated as the difference in cytokine levels 
between cultures with and without Treg. 
 
Results:  Treg mediated inhibition of cytokine production was significantly reduced in SFMC 
cultures, whereas it did not differ between PBMC cultures of JIA patients and HC. This shows 
that suppression of cytokine responses is impaired locally; at the site of inflammation, in JIA 
patients. To investigate the cause of this incomplete regulation, synovial fluid derived Treg were 
added to effector cells from the peripheral blood of the same patient. In these cultures normal 
levels of suppression were found, indicating that synovial Treg are not deficient in their 
regulatory capacity. In contrast, when peripheral blood derived Treg (PB-Treg) were co-cultured 
with SFMC, inhibition of cytokine production was abrogated, showing that effector cells from the 
synovial fluid are resistant to Treg mediated suppression. 
 
Conclusion:  These data demonstrate that regulation of cytokine responses is impaired at the 
site of inflammation in patients with JIA, due to increased resistance of effector cells to 
suppression. Future therapies, aimed to limit inflammation in these patients, should target this 
increased resistance of synovial effector cells to facilitate, Treg mediated suppression. 
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Anti tumor responses depend on type 1 immunity, which is severely impaired in mice deficient 
for the T-box expressed in T cells (T-bet) transcription factor.  Both T-bet-deficient (T-bet-/-) NK 
and CTL show defective function which can be overcome by strong stimuli due to the 
expression of eomesodermin, another member of the T-box family.  The effective response from 
T-bet-/- mice to viral infection and tumor initiation corroborates with these findings.  However, T-
bet-/- animals fail to control cancer metastasis and are therefore highly susceptible to tumor 
spread.  The mechanism of T-bet-dependent resistance to metastatic disease is not known.  
Here we show that T-bet plays a role in inhibiting cancer metastasis by regulating the longevity 
and function of NK cells.  Our data demonstrate that the absence of a proper innate immune 
response driven by NK cells in T-bet-/- mice precludes the initiation of a potent adaptive 
response to tumors.  Adoptive transfer of wildtype activated NK cells protects T-bet-/- animals 
after melanoma challenge showing that reconstitution of the NK compartment in these mice is 
sufficient to mediate a significant reduction in tumor burden.  Transfer of T-bet-/- A-NK cells fails 
to do so, due to their reduced in vivo survival, inefficient lysis of cancer cells and poor IFN-γ 
production.  Taken together, these results show for the first time an irreplaceable role for T-bet 
in the NK-mediated cross-talk between innate and adaptive immune responses to metastatic 
disease. 
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Th17 and regulatory T (Treg) cells play opposite roles in autoimmune diseases. However, the 
mechanisms underlying their proper migration to inflammatory tissues are unclear. In this study, 
we report that these two T cell subsets both express CCR6. CCR6 expression in Th17 cells is 
regulated by TGF-! and requires two nuclear  receptors, ROR  and ROR . Th17 cells also 
express the CCR6 ligand CCL20, which is induced synergistically by TGF-! and IL -6, which 
requires STAT3, ROR  and IL-21. Th17 cells, by producing CCL20, promote migration of Th17 
and Treg cells in vitro in a CCR6-dependent manner. Lack of CCR6 in Th17 cells reduces the 
severity of experimental autoimmune encephalomyelitis and Th17 and Treg recruitment into 
inflammatory tissues. Similarly, CCR6 on Treg cells is also important for their recruitment into 

inflammatory tissues. Our data indicate an important role of CCR6 in Treg and Th17 cell 
migration. 
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Since its initial emergence in 1981, HIV/AIDS has claimed the lives of more than 20 million 
people world-wide, and today 33 million people are living with the virus. An effective vaccine is 
urgently needed. Anti-HIV broadly neutralizing antibodies (bNAbs) are a special class of 
antibodies that are capable of potently neutralizing HIV isolates across multiple clades and 
subclades. Passive immunization with these anti-HIV bNAbs has been shown to protect animals 
against chimeric simian-HIV (SHIV). By modifying the long-lived hematopoietic stem cells 
(HSCs) with lentiviral vectors carrying engineered bNAb genes, we are pursuing a novel gene 
therapy approach to combat HIV by making human B cells programmed to produce these anti-
HIV bNAbs. When transplanted into animals, we hypothesize that the engineered HSCs will 
provide a life-long supply of HIV-specific B cells and anti-HIV bNAbs; in effect, a ÒStem Cell 
VaccineÓ for HIV.  In order to program HSCs to produce B cells of pre-defined anti-HIV 
specificity, one needs to supply both the anti-HIV B-cell receptor (BCR) and the soluble antibody 
genes, which are accomplished in nature by complex alternative splicing events difficult to 
implement in the context of a lentiviral vector.  We have overcome this obstacle by developing a 
novel ÒSynthetic SwitchÓ antibody gene that mimics the function of the membrane-bound BCR 
and secretory antibody. Furthermore, by using the Synthetic-Switch approach, we are able to 
produce Òisotype-switchedÓ anti-HIV cells without the need for complex DNA rearrangement. 
The Synthetic-Switch antibody thus enables us to capture the essential functions of the roughly 
2-Mbp immunoglobulin loci in a compact 10kb lentiviral vector.  Herein we describe the general 
framework of the anti-HIV stem cell vaccine, and present data on the ability of the Synthetic-
Switch constructs to direct efficient production of functional anti-HIV B cell receptors and 
secretory anti-HIV bNAbs. We are studying the ability of these constructs to direct anti-HIV B 
cell development and antibody production using in vitro culture models of human B-
lymphopoiesis, and a humanized mouse model of in vivo development. This work represents 
the successful first steps toward a novel anti-HIV stem cell vaccine.  
 



2009 Midwinter Conference of Immunologists (Cumulative Poster Abstracts) 
Page 83  

 
Presenter:  Zhang, Ai -Hong  
 

B-cell Delivered Gene Therapy for Tolerance Induction in EAE:  
Role of Antigen -specific B Cells  

Ai-Hong Zhang1, Xin Li1, Olusegun O. Onabajo1, Elika Farrokhi1, Yan Su1, Jonathan Skupsky1, 
and David W. Scott1,2 

Center for Vascular and Inflammatory Diseases1, and Depts of Surgery and of Microbiology and 
Immunology, University of Maryland School of Medicine, Baltimore, MD 212011, 2 

 
We have previously shown that significant prevention and suppression of experimental 
autoimmune encephalomyelitis (EAE) can be achieved in an antigen-specific manner using B 
cells retrovirally transduced with CNS antigens (Xu B, etc. Clin Immunol 111: 47, 2004).  It is 
well established, however, that B cells expressing Ig receptors specific for a known autoantigen 
have been reported to be pathogenic in autoimmune disease models.  While B cells from 
immunized mice can serve as tolerogenic antigen-presenting cells (APC), this result begs the 
question of whether antigen-specific B cells can be transduced as tolerogenic APC since such 
cells are still relatively rare.   In this study, we have tested the hypothesis that retrovirally-
transduced antigen-specific B cells can confer tolerance induction in MOG35-55 induced mice 
EAE.  Thus, myelin oligodendrocyte glycoprotein (MOG)-specific BCR B cells ("MOG B cel ls) 
from transgenic mice (Litzenburger T etc. JEM 188: 169, 1998) were used in this study. Splenic 
B cells were activated with LPS and transduced with a retroviral vector encoding MOG35-55 in 
frame with IgG (MSCV-MOG35-55-Ig-GFP= MOG-Ig), or control vector encoding OVA323-339 
(MSCV-OVA323-339-Ig-GFP=OVA-Ig).  As previously reported, MOG-Ig transduced splenic B cells 
from na•ve B6 mice (B6 B cells) were highly tolerogenic.  However, adoptive transfer of 10(10 6 
MOG-Ig transduced "MOG B cells before (pretreatm ent condition) or after (treatment condition) 
EAE induction in B6 mice failed to ameliorate the disease.  Immunized mice that received 
transduced or even non-transduced "MOG B cells develop a more rapid onset and greater 
clinical scores of EAE, confirming that "MOG B cells are indeed pathogenic.  To determine the 
threshold of tolerance, we reduced the number of "MOG B cells by mixing transduced "MOG B 
cells with transduced B6 B cells. Ten (10 6 MOG-Ig-transduced B cells containing 10% "MOG B 
cells still failed to protect mice.  In contrast, inhibition of the disease was seen when only 1% 
transduced "MOG B cells were used in either pretreatment or treatment condition, as compared 
with the same profile of B cells transduced with the control vector.  FACS analysis showed that 
"MOG B cells expressed increased levels of MHC class II molecule (I -Ab) after LPS activation 
(MFI: 159 versus 257); expression of co-stimulatory molecule B7.2 after activation with LPS was 
also greatly increased (MFI: 39.8 versus 181). These data suggest that transduced "MOG B 
cells have the ability to present peptide-Ig on MHC class II molecule to CD4+ T cells, which is 
necessary for tolerance induction (Su Y etc. J Immunol. 181:1153, 2008).  Interestingly, 
adoptive transfer of  10(10 6 transduced B cells containing 10% FACS sorted GFP+ MOG-Ig-
transduced "MOG B cells significantly decreased the disease severity, compared with the 
disease in mice that received same amount of transduced B cells containing 10% non-sorted 
"MOG B cells ( p<0.001). Collectively, these data lead us to conclude that even in the presence 
of low number of pathogenic antigen specific B cells, specific tolerance induction still can be 
achieved by using genetically modified B cells.  This observation encourages us to continue 
developing methods to overcome clinical limitations in the use of autologous B-cells to treat MS 
patients.  Whether pathogenic B cells themselves could be transduced to be tolerogenic 
requires further investigation.  (Supported by NIH grant RO1 AI035622 and a pre-doctoral 
fellowship from the AHA) 
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      LL-37, an anti-bacterial peptide derived from the precursor, human cathelicidin (hCAP18), 
was first identified in neutrophils and later shown to stimulate immune responses in neutrophils, 
monocytes, and epithelial cells. We have previously shown that among 21 neutrophil surface 
receptors, including FPRL1 and P2X7, previously proposed as LL-37 receptors, only CXCR2, a 
potent chemokine receptor for neutrophil migration, was down regulated. We show here that LL-
37 functions similarly to the CXCR2 specific chemokines NAP-2 and GROα in terms of MPO 
release, receptor down-regulation, and intracellular calcium mobilization ([Ca2+]i) on freshly 
isolated (annexin V negative) neutrophils.  Neutrophils pretreated with IL-8, a chemokine that 
binds both CXCR1/2, completely blocked the [Ca2+]i response to LL-37, while LL-37 also 
partially inhibited 125I-IL-8 binding to neutrophils. SB225002, a selective CXCR2 antagonist, 
blocked LL-37 induced [Ca2+]i of neutrophils and migration of both neutrophils and CXCR2 
transfected RBL-2H3 cells, further supporting its specificity towards CXCR2.  Moreover, 
confocal studies reveal that CXCR2 but not CXCR1 (the other major IL-8 receptor) was 
internalized in LL-37 treated neutrophils. Combining these results with our previous study 
(Zhang, et al, J Leukoc Biol, 2008:84:780-8), we conclude that LL-37 utilizes CXCR2 as a 
functional receptor on annexin V negative human neutrophils, but causes secondary necrosis 
on aged, annexin V positive neutrophils. 
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Background.  Atherosclerosis is the leading cause of death in western society. Tobacco smoke 
(TS) is an independent risk factor for atherosclerosis. In the USA, tobacco cigarette 
consumption is about 2800 per adult per year and about 20% of adults smoke. Recently, 
smoking is on the rise again, especially in students in grades 8-12. Moreover, with the 
recognition that inflammation is the pathogenesis of atherosclerosis, attention has focused on 
infectious agents, most notably, Chlamydia pneumoniae (Cpn). Cpn infection is found in a high 
proportion (86%) of atheromatous lesions of coronary arteries from young adults (15-34 years 
old), but not in age-sex-matched controls without atherosclerosis. This suggests a prolonged 
time in which TS and Cpn may interact in vivo to potentiate human disease. However, little 
information is available regarding the combined role of TS and Cpn in atherosclerosis.    
Aim of the Study.  1). To determine whether smoke and Cpn infection interact to exaggerate  
atherosclerosis in a mouse model? 2). To examine the immune mechanisms of atherosclerosis 
facilitated by TS exposure and Cpn infection. 
Results and discussion. We are the first group to develop a novel mouse model showing that 
the combination of tobacco smoke and Cpn infection induces the most advanced atherosclerotic 
plaque. Due  to the large number of smokers and the high prevalence of Cpn infection, this 
animal model strongly represents human disease. Furthermore, atherosclerosis driven by Th1 
cytokine in our mice model recapitulates human atherosclerosis, which is also Th1 dominant 
disease. Therefore, our mouse model can be used to study the pathogenesis of atherosclerosis 
induced by TS and Cpn. We show that TS and Cpn combine in a unique way to exacerbate 
atherosclerosis in a mouse model by increasing severity of inflammatory plaque, enhancing 
infiltration macrophages and CD4+ T cells, and augmenting expression of inflammatory 
chemokine receptors (CCR2, CCR5 and CXCL2) and Th1 cytokines (IFN-# and IL-6), and 
molecules (OX40L, MyD88, NOD2).  The finding of up-regulating OX40L (over 100 times) and 
MyD88 (over 40 times) by TS and Cpn is striking since, to our knowledge, this is the first report 
to connect these two molecules to atherosclerosis induced by TS and Cpn. OX40L is mainly 
expressed by APCs, such as macrophages; and its ligand, OX40, is expressed on activated T 
cells. Previous studies have shown OX40L could be detected on both mice and human 
atherosclerotic lesions and interruption of OX40/OX40L pathway by OX40L antibody could 
attenuate high fat diet induced atherosclerosis in LDLR-/- mice, indicating the involvement of 
OX40L in atherosclerosis in general. The high levels of OX40L expressed by antigen presenting 
cells in the plaque may recruit more OX40 expressing T cells to the plaque and aggravate the 
formation of plaque. The enhanced expression of MyD88, an adaptor molecule of TLRs, in mice 
exposed to TS and infected with Cpn indicates that TLRs/MyD88 are one of the inflammatory 
pathways related to atherosclerosis driven by TS and Cpn.  


