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IL-6 Mediates Elevation Of Acute-Phase 
Proteins But Does Not Affect Adipose Tissue 
Inflammation In Obesity Induced By High-
Fat Feeding In Mice 
Maria Pini, Davina H. Rhodes, Giamila 
Fantuzzi, Univ of Illinois at Chicago, 
Kinesiology and Nutrition, Chicago, IL 
 
Obesity is associated with adipose tissue (AT) 
inflammation, increased levels of acute-phase 
proteins and chronically elevated levels of IL-6. 
To assess the role of IL-6 in modulating obesity-
induced AT inflammation and hepatic acute-
phase response, we induced obesity by high-fat 
diet (HFD) in WT and IL-6 KO mice. Feeding a 
HFD for 13 weeks induced a comparable degree 
of obesity, hyperleptinemia, hyperglycemia and 
hyperinsulinemia in WT and KO mice compared 
to their respective chow-fed lean controls. A 
significant increase in mRNA expression of 
adhesion molecules (VCAM-1 and ICAM-1), 
markers of macrophage infiltration (CD68 and 
CD206), cytokines and chemokines (TNF alpha, 
IL-1Ra, CXCL2, CCL2, CCL11) was observed 
in obese compared with lean mice irrespective of 
genotype. No significant differences between 
obese WT and KO mice were observed for any 
of the parameters evaluated. In contrast to lack 
of effects on AT inflammation, IL-6 deficiency 
was associated with a significant reduction in 
hepatic mRNA expression and circulating 
protein levels of serum amyloid A (SAA), a 
major acute-phase reactant. These results 
indicate that the chronic increase in IL-6 levels 
associated with obesity does not significantly 
modulate AT inflammation but is responsible for 
mediating induction of the hepatic acute-phase 
response. 
Supported by NIH grant DK083328.  
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Immunosenescent Macrophages Cannot 
Control Streptococcus Pneumoniae 

Colonization, Resulting In Invasive 
Pneumococcal Disease 
Dawn Bowdish, Jennie Johnstone, Alicja 
Puchta, McMaster University, Pathology & 
Molecular Medicine, Hamilton, ON 
 
Over 90% of pneumonia deaths occur in the 
elderly, the majority due to Streptococcus 
pneumoniae.  Although age is a risk factor for 
many infectious diseases, the exceptionally high 
burden of S. pneumoniae infection that occurs 
despite vaccination, implies that there are S. 
pneumoniae specific defects in host defence. 
Colonization of the nasopharynx, which is 
generally asymptomatic and transient, is an 
essential pre-requisite to infection and is 
controlled in large part by resident and recruited 
macrophages. We have developed a mouse 
model of S. pneumoniae nasopharangyeal 
colonization using clinical isolates with varying 
invasive capacity and have compared innate 
immune responses between young (8-10wk) and 
aged mice (14mo+).  Aged mice have higher 
bacterial loads in the nasopharynx and develop 
fulminant pneumonia when colonized with S. 
pneumoniae strains that are non-invasive in 
young mice indicating that they are unable to 
contain colonization in the nasopharynx. We 
have recent unpublished data that suggests that 
recognition and containment of S. pneumoniae 
colonization by macrophages is mediated by 
non-opsonic receptors, a process that appears to 
be impaired in macrophages from aged mice. 
Interestingly recognition by non-opsonic 
receptors is essential for downstream immune 
events such as cytokine production and antibody 
production and may surpass the importance of 
the Toll like receptors during the aging process.  
In order to confirm the importance of these 
processes in humans we will monitor the 
kinetics of S. pneumoniae colonization in a 
cohort of nursing home patients.  
This work is supported by grants awarded by the 
CIHR, NIH and Institute for Infectious Disease 
Research. 
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The Role Of ICAM-3 In The Removal Of 
Apoptotic Cells 
Andrew Devitt, Elizabeth Torr, Leanne Thomas, 
Aston University, School of Life & Health 
Sciences, Birmingham, UK  
 
Damaged, aged or unwanted cells are removed 
from the body by an active process known as 
apoptosis.  This highly orchestrated programme 
results in cell disassembly and the exposure of 
‘flags’ at the dying cell surface that permit 
recognition and removal by viable cells 
(phagocytes).  Efficient phagocytic removal of 
dying cells is essential to prevent inflammatory 
and autoimmune disorders.    
Relatively little is known of the molecular 
mechanisms underlying changes at the apoptotic 
cell surface.  We have previously shown that 
ICAM-3 (a heavily glycosylated, leukocyte-
restricted Immunoglobulin Super-Family 
member) undergoes a change of function as cells 
die so that it acts as a molecular ‘flag’ to mediate 
corpse removal. Our work seeks to characterise 
apoptosis-associated changes in ICAM-3 and 
define their role in ICAM-3’s novel function in 
apoptotic cell clearance.  
Here we extend earlier studies to show that 
apoptotic cell-associated ICAM-3 functions, at 
least minimally, to tether apoptotic leukocytes to 
macrophages via an undefined receptor.  Whilst 
CD14 has been suggested as a possible innate 
immune receptor for apoptotic cell-associated 
ICAM-3, we demonstrate ICAM-3 functions for 
apoptotic cell clearance in the absence of CD14. 
 Our data additionally indicate, that during 
apoptosis, leukocytes display early changes in 
cell surface glycosylation and a marked 
reduction in ICAM-3, a change that correlates 
with a reduction in cell volume.  This reduction 
in ICAM-3 is explained by cell surface shedding 
of microparticles (‘apoptotic bodies’) that 
contain ICAM-3.  Such microparticles, released 
from apoptotic leukocytes, are strongly 
chemoattractive for macrophages.  In addition, 
microparticles from ICAM-3-deficient 
leukocytes are significantly less chemoattractive 
than microparticles from their ICAM-3-replete 
counterparts.  

Taken together these data support the hypothesis 
that ICAM-3 acts as an apoptotic cell-associated 
ligand to tether dying cells to phagocytes in a 
CD14-independent manner.  Furthermore our 
data suggest that released ICAM-3 may promote 
the recruitment of phagocytes to sites of 
apoptosis.    
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Impaired Bacterial Clearance In Cutaneous 
Wounds From Aged Mice Is Associated With 
Decreased Neutrophil Accumulation 
Aleah L Brubaker, 1Juan L Rendon, 2John 
Karavitis, 3Mashkoor A. Choudhry, 4Elizabeth J 
Kovacs5, 1Loyola University Medical Center, 
Stritch School of Medicine, Maywood, 
IL;2Loyola University Medical Center, BSTI, 
Maywood, IL;3Loyola University, Maywood, 
IL;4Loyola University Chicago , Stritch School 
of Medicine, Maywood, IL;5Loyola University, 
Surgery, Maywood, IL 
 
Advanced age is associated with an impaired 
innate immune response which increases 
susceptibility to infection, contributing to 
delayed dermal wound closure and elevated rates 
of wound dehiscence in the elderly population. 
To further determine the role of innate immune 
dysfunction in the age-associated inadequate 
response to wound infection, young (10-12 
weeks) and aged (18-20 months) BALB/c mice 
were subjected to 3mm dorsal punch wound 
before receiving Staphylococcus aureus (100-
125 CFU/wound). At 24 hours after injury and 
infection, bacterial colonization within the 
wound was elevated 45-fold (p<0.05) in aged 
mice compared to young mice. By 72 hours, the 
bacterial burden at the injury site was 
significantly increased (p<0.0003) in aged mice 
(6.63x105 CFU/mL) in contrast to young mice 
(1.36x105 CFU/mL). At 24 hours after wound 
alone or wound and infection, the percentage of 
neutrophils at the injury site remained constant 
in young mice (~20%). In contrast, aged mice 
demonstrated a 42% decrease in neutrophil 
accumulation in wounded tissue following injury 
and infection as compared to dermal injury alone 
(p<0.04). Moreover, in response to cutaneous 
injury and infection, neutrophil CXCR2 
expression was reduced ~19% in aged mice 
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(p<0.03) as compared to young.  Together, these 
data suggest aberrant neutrophil function as a 
contributor to reduced bacterial clearance which 
may subsequently impair dermal wound closure. 
This work is supported by the NIH 
R01AG018859 (EJK), T32AA013527 (EJK), 
F31AA017027 (JK), R01AA015731 (MAC), 
Ralph and Marian C. Falk Research Trust and 
the MD/PhD Program at Stritch School of 
Medicine.  
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Innate and Adaptive Immune Responses in 
the Pathogenesis of Septic Shock 
Steven Opal, Brown University, Division of 
Biology and Medicine, Providence, RI 

Septic shock is widely recognized as a state of 
systemic immune dysregulation and 
coagulopathy produced by invasive 
microorganisms and/or their microbial products.  
What is less clear is the most appropriate 
intervention to re-establish control over these 
dysregulated host inflammatory networks once 
the process has begun.  Early therapeutic 
strategies to eliminate the microbial infection, 
re-establish effective blood flow and prevent or 
treat organ dysfunction are the traditional 
management approaches for septic shock.  
 Direct interventions targeting the early events in 
innate immune activation during sepsis have not 
yet been successful clinically. A large phase III 
international trial with a specific MD2-TLR4 
inhibitor has just been completed and the results 
of this clinical trial should be available soon.  
Major problems with this approach have been 
the short time interval available to intervene 
effectively and the multitude of interacting 
inflammatory networks that are activated 
simultaneously in sepsis.  An alternative strategy 
now gaining favor is directed at the counter anti-
inflammatory response to sepsis. Many septic 
patients rapidly develop significant 
immunosuppression and a number of novel 
agents are now available to attempt to re-

establish immune competence.  The treatment of 
clinical septic shock will not be easy and will 
likely necessitate a personalized medicine 
approach to optimally manage the complexity of 
sepsis.   
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The Innate and Adaptive Immune Response 
to Shock/Trauma 
Stephen F Lowry, UMDNJ-Robert Wood 
Johnson Medical School, Dept. of Surgery, New 
Brunswick, NJ 
 
Severe traumatic injuries and burns elicit nearly 
uniform activation of innate immune system 
modules. Although the proximal inciting 
mechanism(s) has not been clearly identified, 
much evidence points to alarmin molecular 
pattern recognition as an essential signal.  
Several early and persistently expressed 
transcriptional themes in immune cells point to 
Toll-like receptor 4 (TLR4) activation as a 
principal pathway for early innate immune 
activation. In addition to molecular 
pattern/alarmin signals, the immune response to 
traumatic challenge may also be modified by 
other interacting systems, including efferent 
neuro-endocrine influences. The innate immune 
response may also be shaped by pre-existing 
organ specific and systemic host allostatic 
factors. The traditional view of acquired 
“immune paralysis” resulting sterile injury 
implies an altered Th1/Th2 ratio. The innate 
response may also be modulated by subsets of 
regulatory T-cells (Treg).These interactions are 
better defined in animal models of injury than 
among injured humans. In addition, other Treg 
populations (Th17) may modify both innate and 
adaptive responses. The confounding influences 
of the clinical care environment will be 
discussed in the context of this existing 
knowledge of the innate and adaptive immune 
interface.  
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Heterogeneity And Pathogenesis In Francislla 
Tularensis Subspecies Novicida. 
Yanyan Li, 1Mark Pelletier, 2Scott A Shaffer, 
3David R Goodlett, 4David A Rasko, 5Xiaoyuan 
Wang, 6Robert K Ernst7, 1University of 
Maryland, Baltimore, Department of Microbial 
Pathogenesis, Baltimore, MD; 2University of 
Maryland - Baltimore, Department of Microbial 
Pathogenesis, Baltimore, MD; 3University of 
Washington, Department of Medicinal 
Chemistry, Seattle, WA; 4University of 
Washington, Department of Medicinal 
Chemistry, Seattle, WA; 5University of Maryland 
School of Medicine, Department of 
Microbiology & Immunology, Baltimore, MD; 
6Jiangnan University, State Key Laboratory of 
Food Science, Wuxi; 7University of Maryland, 
Baltimore, Department of Microbial 
Pathogenesis, Baltimore, MD 
 
Francisella tularensis, an intracellular Gram-
negative pathogen causes the disease tularemia 
in animals and humans. Lipopolysaccharide 
(LPS), a major component of the bacterial outer 
membrane plays an essential role in maintaining 
membrane integrity and is a key factor in host 
innate immune recognition. The lipid A 
component of LPS from Francisella subspecies 
is different from those of classical enteric 
bacteria in terms of its structure and biological 
activities. Interestingly, Francisella synthesize 
lipid A with an altered distribution of fatty acids 
in response to growth at environmental (21ºC) 
versus host (37ºC) temperatures. Mass 
spectrometric analysis clearly shows that this 
heterogeneity is due to alterations mainly at the 
N-linked hydroxy fatty acids present on the 
diglucosamine backbone of lipid A. In this 
study, we indentified two N-acyltransferase 
enzymes, designed as LpxD1 and LpxD2 present 
in the genomes of all Francisella subspecies. 
These two enzymes share 34% amino acids 
homology.  
LpxD1 and LpxD2 deletion mutant strains were 
made by allelic exchange. Complete lipid A 
structural analysis showed that the LpxD1 

enzyme preferentially added a 18-carbon 
hydroxy fatty acid at 37ºC, whereas the LpxD2 
enzyme added a 16-carbon hydroxy fatty acid at 
21ºC. Heterologous expression of the individual 
enzymes in E. coli confirm that these 
acyltransferases added long chain fatty acids to 
the lipid A backbone. Transcriptional analysis 
using microarray and real-time PCR confirmed 
that the individual acyltransferase genes were 
regulated similarly as observed for the structural 
analysis (eg lpxD1 is up regulated at 37ºC and 
lpxD2 is up regulated at 21ºC). Finally, to 
evaluate the potential role of these enzymes in 
pathogenesis, we tested both deletion mutants in 
mice using a subcutaneous route of infection. 
LpxD1-null mutants were attenuated in mice and 
can protect mice from lethal wild-type 
challenge. This stain may be useful for 
immunization against tularemia.  
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Promoting Resolution of Inflammation: A 
Novel Genus of Pro-Resolving Chemical 
Mediators 
Charles N Serhan, BWH and Harvard Medical 
School, CET & RI, Dept of Anesth, Periop & 
Pain Med, Boston, MA 
 
Mechanisms in timely resolution of the acute 
response can give new insights in host defense. 
Using a systems approach with self-limited 
inflammatory exudates to map tissue events, cell 
traffic and identification of protein and chemical 
mediators, we identified new families of potent 
bioactive lipid-derived mediators, coined 
resolvins and protectins in resolving exudates 
using lipid mediators lipidomics.  Each of these 
pro-resolving mediators controls the duration 
and magnitude of acute inflammation in vivo 
with stereospecific sites of action in the pico- to 
nanogram range. The mapping of these 
endogenous resolution circuits provides new 
avenues to harness uncontrolled inflammation 
and consider the molecular basis of many 
inflammation-associated diseases (C Serhan et al 
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Appropriate TAT fusion-proteins were 
administered intratracheally, 2 hr after initiation 
of lung injury.  After additional 2 hr, we 
collected bronchoalveolar lavage (BAL) fluids 
and separated BAL cells and BAL supernatants. 
We determined vascular permeability index after 
injury in the presence and absence of each TAT 
protein.  Lung injury caused a significant 
increase in vascular permeability index which 
was further increased by administration of TAT-
Hsp27 as compared to TAT-vector control.  
Concomitant with increased neutrophil 
recruitment, H&E staining of lung tissue 
sections demonstrated that TAT-Hsp27 
administration exacerbated edema and 
hemorrhage in the lung tissue as compared to 
control animals treated with or without injury.  
TAT-Hsp27 transduction after initiation of lung 
injury enhanced neutrophil survival as 
demonstrated by increased Akt phosphorylation 
in BAL PMNs compared to TAT-control treated 
lung injured animals. Increased neutrophil 
survival induced caspase-3 activation in lung 
tissue from lung injured animals treated with 
TAT-Hsp27 but not TAT-control proteins.  In 
addition, we demonstrated enhanced release of 
C-reactive Protein (CRP) in BAL supernatants 
obtained from injured animals treated with TAT-
Hsp27 compared to injured animals treated with 
TAT-control protein.  Furthermore, PAI 
expression was enhanced in injured animals 
treated with TAT-Hsp27 compared to TAT-
control protein. These results demonstrate an 
important role for Hsp27 in regulating Akt 
activation and neutrophil apoptosis. Thus, 
Akt117-128 peptides can be used as therapy to 
treat imflammatory diseases by promoting 
neutrophil apoptosis to ameliorate neutrophil-
mediated organ injury.      
Supported by NIAID R01AI075212-01A1  
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NALPs and Innate Immune Recognition of 
Infectious Agents 

Jenny Ting, University of North Carolina at 
Chapel Hill, Lineberger Comprehensive Cancer 
Center 
 
A rapidly emerging field is the study of a large 
family of mammalian genes encoding proteins 
with a conserved nucleotide-binding domains 
(NBD) and leucine-rich repeats (LRR).  This 
family has been referred to as the NLR family. 
This family of genes is found in all mammalian 
species examined, and even preserved in sea 
urchins.   
In this talk, the role of NLR proteins in 
regulating host response to microbial pathogens 
will be discussed.  The range of microbes that is 
sensed by NLRs include bacteria, virus, fungi 
and parasites.  A common mechanism is likely 
to be involved.  In addition recent evidence 
indicates a strong role for these proteins in the 
regulation of inflammation, cancer and 
autoimmunity through changes in the adaptive 
immune response.    
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Resolvin E1 Regulates Activation of Human 
Platelets in Response to ADP 
Gabrielle Fredman, 1Thomas E. Van Dyke, 
2Charles N. Serhan3, 1Brigham and Women's 
Hospital, Anesthesia, Boston, MA;2Boston Univ 
Dental Sch, Periodontology/Oral Biol, Boston, 
MA;3HIM, Dept of Anesth/Periop & Pain Med, 
Boston, MA 
 
Cardiovascular diseases are the leading cause of 
death in the Western World. Results from 
several clinical studies indicate that diets rich in 
marine fish omega-3 polyunsaturated fatty acids 
(PUFA) such as eicosapentaenoic (EPA) can 
reduce the risk of coronary events.  Resolvin E1 
(RvE1) is a potent EPA-derived specialized pro-
resolving mediator biosynthesized during 
resolution of acute inflammation. RvE1 exhibits 
organ-protective actions in vivo and acts on 
specific cell types such as platelets.  Here, we 
investigated the ability of RvE1 to regulate 
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equally susceptible to endotoxin induced sepsis, 
and as expected no difference in the number of 
leukocytes in the peritoneal cavity was observed 
at 6 or 18 hours post intraperitoneal injection of 
LPS.  Moreover, there was no detectable 
difference between WT and CD93-/- mice in 
proinflammatory cytokine/chemokine levels in 
peritoneal lavage fluid as assessed by Luminex 
multiplex cytokine array and ELISA.  These 
measurements included CCL21, which has been 
suggested to be a mediator of elevated leukocyte 
recruitment in the CD93-/- mice.  TG induced 
peritonitis resulted in greater leukocyte 
recruitment into the peritoneal cavity compared 
to endotoxin induced inflammation, whereas 
proinflammatory cytokine levels were more 
upregulated in septic mice.  Taken together these 
data indicate that CD93/sCD93 regulates 
leukocyte infiltration, however CD93’s role in 
proinflammatory cytokine/chemokine 
production remains unclear.  
 
This work was supported by Research Support 
Funds Grant, Indiana University School of 
Medicine and NIH NIAID R56 1R56AI080877-
01A1 to SSB.  
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Micro-RNAs Expressed by Subsets of 
Myeloid-derived Suppressor Cells 
Zack Howard, 1Joost J Oppenheim, 2Anna 
Trivett, 3Julian S. Butcher4, 1NIH/NCI/CCR, 
Laboratory of Molecular Immunoregulation, 
Frederick, MD;2Chief/Molec Immunoregulation 
, NCI/FCRDC /Bldg 560/ Rm 21-89A, Frederick, 
MD;3NIH/NCI/CCR, Laboratory of Molecular 
Immunoregulation, Frederick, 
MD;4NIH/NCI/CCR, Laboratory of Molecular 
Immunoregulation, Frederick, MD 
 
Myeloid derived suppressor cells (MDSC) are 
components of the suppressive immune system 
that can be increased by either infection or tumor 
growth.  Murine MDSC can be divided into 
monocytic-MDSC (Mo-MDSC) or neutrophlic-
MDSC (PMN-MDSC) based on surface 
expression of Ly6C or Ly6G respectively.  
However, a marker defining human MDSC’s 
remains to be identified because humans lack the 
genes for the Ly6G/C surface markers.  Further 

CD11b+Ly6G+ or Ly6C+ cells can be purified 
from naïve animals, but they lack suppressive 
activity.  Thus better markers and/or more 
knowledge of the molecular basis for MDSC 
function is needed in order to define the human 
MDSC subset and target them for therapeutic 
intervention. Therefore, we isolated 
CD11b+Ly6C+ or CD11b+Ly6G+ splenocytes 
from naive Balb/c or mice bearing 4T1, and 
performed microRNA array analysis comparing 
the naïve CD11b+Ly6C+, CD11b+Ly6G+ to 
tumor-bearing CD11b+Ly6C+ and 
CD11b+Ly6G+ cells.  From the arrays we 
identified 6 differentially expressed 
microRNAs.  One microRNA, miR-155, was 
elevated in both tumor subsets, which was 
anticipated.  Three microRNAs, namely 
miR141*, miR340-5p and mmu-miR-883a-5p, 
were confirmed.  Since mmu-miR-883a-5p is 
only expressed in mice, we have focused on 
miR141* and miR340-5p, which are expressed 
in many species including human.  MiR340-5p 
is highly expressed by murine tumor PMN-
MDSC and also highly expressed by the human 
cell line HL60.  MiR141* is highly expressed by 
tumor MDSC and has previously been shown to 
be highly expressed by solid tumors, where it is 
thought to regulate migration of tumor cells 
through both SMAD and PTEN pathways.  
These data lead to the hypothesis that miR141* 
and mir340-5p are select markers of functional 
MDSC.  
 Z01BC010707  
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Resolvin D1 specific binding with neutrophils 
and monocytes and identification of pro-
resolving receptors  
Sriram Krishnamoorthy, 1Nan Chiang, 1Antonio 
Recchiuti, 1Rong Yang, 1Charles N Serhan2, 
1Brigham and Women's Hospital, Harvard 
Medical School, Anesthesiology, Boston, MA; 2 

HIM, Dept of Anesth/Periop & Pain Med, 
Boston, MA 
 
Pro-resolving mechanisms in acute inflammation 
are essential for host defense and the return to 
homeostasis. Resolvin D1 (RvD1; 7S , 8R , 17S -
trihydroxy-4Z , 9E , 11E , 13Z , 15E , and 19Z -
docosahexaenoic acid) is a newly discovered 
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CONCLUSIONS: Partially oxidized 
phospholipids of MVs represent an early 
endogenous danger signal and elucidate the 
pervasive role of TLR4 signalling in 
inflammation.  
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Microvesicles are a Common Means of 
Macrophage Activation by Pathogens and 
Tumor 
Peter A Keyel, 1Olga Tkacheva, 2Simon 
Watkins, 3Adriana Larregina, 4Russell D. Salter5, 
1University of Pittsburgh, Immunology, 
Pittsburgh, PA;2University of Pittsburgh, 
Dermatology, Pittsburgh, PA;3University of 
Pittsburgh, Cell Biology and Physiology, 
Pittsburgh, PA;4University of Pittsburgh, 
Dermatology, Pittsburgh, PA;5Univ of 
Pittsburgh, Dept Immunol, Pittsburgh, PA 
 
Immunomodulatory microvesicles are produced 
by a wide variety of cells, including tumor cells. 
These microvesicles are important for shaping 
the local immune response. Recently, we found 
that microvesiculation can also be induced by 
treatment of cells with sublytic doses of the 
bacterial toxin streptolysin O. In order to 
determine how these microvesicles can activate 
macrophages, we examined bone-marrow 
derived macrophages treated with microvesicles 
by immunohistochemistry and FACS. We find 
that these microvesicles are endocytosed by 
macrophages, which upregulate CD69, and 
costimulatory molecules CD80 and CD86 in 
response to microvesicle treatment. Furthermore, 
we find that these microvesicles induce foam 
cell formation in macrophages, and this is 
enhanced by TLR activation. Microvesicles 
spontaneously shed by tumor cells similarly 
induce activation of costimulatory molecules 
and foam cell formation, while synthetic 
liposomes only induce foam cell formation. We 
find a common correlate of foam cell formation 
between tumor-shed, toxin-derived and synthetic 
microvesicles to be cholesterol content. Finally, 
foam cell formation can occur in a novel skin 
model of macrophage activation. These data 
suggest that microvesicles derived from tumors 
or induced by pathogens modulate local 
macrophage function and phenotype in vivo. 

 
Supported by NIH grants R01AI072083 and 
T32CA82084 
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Chloride Transport into the Neutrophil 
Phagosome 
Guoshun Wang, LSU Health Sciences Center, 
Depts of Medicine, Genetics and Microbiology , 
New Orleans, LA 
 
Chloride is the most abundant physiological 
anion. The most recognized functions of this 
anion include regulation of cell volume, 
intracellular pH, fluid secretion and stabilization 
of resting membrane potential. However, 
polymorphonuclear neutrophils use this anion 
for a special function to produce hypochlorous 
acid (HOCl), the active component in bleach, for 
microbial killing. Myeloperoxidase (MPO), an 
enzyme preferentially expressed in neutrophils, 
catalyzes this reaction at a rate of ~134 mM/min 
which accounts for ~90% of oxygen consumed 
by neutrophils during oxygen burst. Therefore, 
considerable amounts of chloride are required 
for the biosynthesis. However, how this anion is 
transported to the phagosomal lumen is not fully 
understood. Using the self-ratioable fluorescent 
probe specific for chloride anion, we measured 
chloride dynamics within phagosomes in 
response to extracellular chloride changes by 
quantitative fluorescence microscopy.  Under the 
experimental conditions used, normal 
neutrophils showed rapid phagosomal chloride 
uptake with an initial influx rate of 0.31+0.04 
mM/sec (n=5).  GlyH-101, an inhibitor of the 
cystic fibrosis transmembrane regulator (CFTR), 
decreased the rate of uptake in a dose-dependent 
manner. Neutrophils isolated from cystic fibrosis 
(CF) patients showed a significantly slower rate 
of chloride uptake by phagosomes, having an 
initial influx rate of 0.043+0.012 mM/sec (n=5). 
Interestingly, the steady state level of chloride in 
CF phagosomes was ~26 mM, significantly 
lower than that of the control (~68 mM). 
Because CFTR transports chloride as well as 
other halides, we conjugated an iodide-sensitive 
probe as an independent approach to confirm the 
results. The dynamics of iodide uptake by 
neutrophil phagosomes were monitored by flow 
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The apoptosis in neutrophils from both patients 
and matched healthy donors was investigated by 
Annexin V staining, and the mitochondrial 
damage was measured by tetramethylrhodamine 
ethyl ester (TMRE). The degree of spontaneous 
apoptosis in neutrophils was determined after 6 
and 20 hours of incubation, whereas the 
microbe-induced apoptosis was investigated 6 
hours after incubation with the bacteria 
Staphylococcus aureus . The protein levels of 
Mcl-1 and the phosphorylation status of Akt and 
ERK were investigated using Western blotting.   
The patients had significantly delayed 
spontaneous, as well as microbe-induced, 
apoptosis compared to controls. The patients 
showed both increased phosphorylation and 
increased levels of Akt but not ERK. Moreover, 
the levels of the anti-apoptotic protein Mcl-1 
were increased in the patients compared to the 
control subjects. Blocking the activation of Akt, 
accelerated the spontaneous apoptosis.   We find 
that the combined NLRP3 and CARD-8 
polymorphisms are associated with delayed 
spontaneous as well as microbe-induced 
apoptosis. This can be explained by the finding 
that the patients show increased 
levels/phoshorylation of Akt and Mcl-1, 
resulting in an anti-apoptotic profile. Increased 
knowledge regarding the interplay between 
inflammasomes and apoptosomes is required to 
understand the regulatory mechanisms behind 
the apoptotic process during immunological 
homeostasis and inflammatory condition in these 
patients.  
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Dimerization of TIR Domains Underlies the 
Immunosuppression Caused by Brucella 
TcpB and its Principle can be Used for the 
Design of Potent TLR Signaling Pathway 
Inhibitors 
Ota Fekonja, Roman Jerala, National Institute of 
Chemistry, Laboratory of Biotechnology, 
Ljubljana, Slovenia 
 

OBJECTIVES: Cells participating in innate 
immune system respond to pathogen associated 
molecules by activating Toll-like receptor (TLR) 
signaling pathways leading to the inflammatory 
response. Excessive and/or inappropriate TLR 
signaling pathway activation can on the other 
hand lead to different autoimmune or chronic 
inflammatory disease development including 
sepsis, rheumatoid arthritis and systemic lupus 
erithematosus. TLR and TIR-domain containing 
adaptor interactions represent potential sites for 
specific TLR signaling pathway inhibition. 
Expression of proteins with TIR domains is used 
by bacteria and viruses to suppress activation of 
TLR signaling response to infection. 
RESULTS: We demonstrate that beyond 
containing a simple TIR domain TcpB of 
Brucella utilizes dimerization in order to block 
TLR activation. Surprisingly, fusion of tandem 
TIR domains of human TLRs and MyD88 
adaptor inhibits activation, similar to the 
monomeric TIR domain but leads to the 
constitutive activation of TLR signaling pathway 
at overexpression. Based on the principle of 
TcpB we were able to design a TIR domain 
containing protein that has no constitutive 
activation and is superior to any described TIR-
domain-containing protein in inhibiting TLR 
activation.  Additionally, those properties of 
dimeric TIR domain proteins provide an 
additional insight into the molecular mechanism 
of intracellular TLR signaling pathway. 
CONCLUSIONS: We reveal the contribution of 
segments enabling dimerization of TIR domains 
for their efficient inhibition and show that 
principles of inhibition by bacterial TCPs can 
successfully be used for constructing inhibitors 
with TIR domains which have potential 
therapeutic use for treatment of inflammatory 
diseases.  
 
This research was supported by the Slovenian 
Research Agency.  
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The genus Yersiniae includes the enteric 
pathogens, Yersinia pseudotuberculosis (Yps) 
and Yersinia enterocolitica (Ye), as well as 
Yersinia pestis (Yp), the causative agent of the 
plague. These species alternate between 37ºC, 
the temperature of the mammalian host, and 
ambient temperatures in the external 
environment (21ºC). This shift in growth 
temperature induces changes in the number and 
type of acyl groups on the lipid A portion of 
lipopolysaccharide (LPS) of all three species. 
One specific modification, the addition of 
palmitate (C16 fatty acid) is present in both Yps 
and Ye, but not in Yp. The addition of palmitate 
to lipid A requires the acyltransferase enzyme, 
PagP. Genomic analysis of the pagP gene in the 
different Yersiniae backgrounds identified a 
premature stop mutation near the end of the gene 
in Yp that was not present in any of the other 
Yersinia strains. We hypothesized that this 
mutation results in a non-functional enzyme 
being synthesized and subsequently repaired the 
gene sequence to that present in Yps or Ye using 
site directed mutagenesis.  
Following gene repair in KIM and CO92 
backgrounds, lipid A isolated after growth at 
37ºC showed a hexa-acylated structure rather 
than the normal tetra-acylated structure that 
included the addition of two C-16 fatty acids 
located piggyback at the 2 and 3’ position on the 
glucosamine backbone. Additional analytical 
and chromatographic analysis confirmed that the 
Yp PagP enzyme was responsible for the 
addition of both palmitate residues. In vitro 
proinflammatory responses (human 
macrophages or cells expressing human TLR4) 
using palmitoylated hexa-acylated LPS showed 
an increase in inflammation mediated through 
the TRIF/TRAM arm of the TLR4 pathway, as 
compared to tetra-acylated Yp LPS. Finally, in 

vivo studies in mice (BALB/cJ or mice with 
human TLR4-MD2 receptors)demonstrated no 
difference in virulence between the pagP-
repaired or wild type Yp strains (KIM or CO92). 
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Evolutionary Insights into the Innate Immune 
Response from the Purple Sea Urchin 
Jonathan P. Rast,1 Eric Ho,2 Katherine M 
Buckley,3 Cynthia Messier-Solek,4 Guizhi 
Wang4, 1Sunnybrook Health Sciences Centre, 
Molecular and Cellular Biology, Toronto, ON; 
2Sunnybrook Research Inst., University of 
Toronto, Toronto, ON; 3University of Toronto, 
Department of Immunology, Toronto, ON; 
4Sunnybrook Research Inst., University of 
Toronto, Toronto, ON 
 
The purple sea urchin genome sequence reveals 
a highly complex repertoire of innate immune 
receptors which is unlike that of vertebrates or 
other well-characterized invertebrates.  
Nonetheless a large set of important 
hematopoietic and immune regulators are shared 
between vertebrate and sea urchin immunocytes, 
suggesting that the divergent protective 
strategies of these two deuterostome groups are 
integrated within conserved developmental and 
functional regulatory mechanisms.  We approach 
the problem of understanding the relationships 
among these systems from the viewpoint of gene 
regulatory networks.  The sea urchin embryo and 
larva provide a morphologically simple 
experimental model in which to characterize 
immune gene regulation in the context of an 
intact organism.  The feeding larva has several 
types of immunocytes that undergo a 
characteristic pattern of cell migration in 
response to a gut-associated bacterial infection.  
A distinctive program of immune gene 
expression accompanies this response.  Early 
after bacterial exposure, IL-17 genes are 
expressed transiently in the gut epithelium.  
Hours later immunocytes move to the gut and 
express a suite of regulatory and effector genes.  
With this simple system we are developing an 
immune gene regulatory model that will provide 
a causal framework to characterize organism-
level control of gut immune reactions and the 
resolution of these responses. This approach will 
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be used to determine what aspects of the gut-
associated immune system are conserved among 
deuterostomes and how these conserved 
regulatory programs interface with divergent 
recognition and effector mechanisms.  Gene 
expression profiles suggest that immunity in the 
sea urchin larva represents a minimal version of 
what is present in the more complex adult.  
Further regulatory mechanisms are likely 
intercalated into the system as complexity 
increases in both this ontogenetic system and 
during evolution.  This work is supported by the 
Canadian Institutes for Health Research and by 
the Natural Sciences and Engineering Research 
Council of Canada. 
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Filopodia-localized NADPH Oxidase 4 in 
Regulating Metabolic Stress-induced Hyper-
responsiveness of Monocyte Chemotaxis and 
Macrophage Recruitment  
Chi Fung Lee,1 Qingwei Zhao,2 Sarah Ullevig,3 

Reto Asmis4, 1UTHSCSA, Biochemistry, San 
Antonio, TX; 2UTHSCSA, SHP, San Antonio, 
TX; 3UTHSCSA, Biochemistry, San Antonio, TX; 
4UTHSCSA, Dept of Clinical Sciences, San 
Antonio, TX 
 
Monocyte chemotaxis and macrophage 
recruitment are critical for inflammatory 
processes and tissue repair but also mediate 
atherogenesis. We previously showed that 
hyperlipidemia and hyperglycemia promote thiol 
oxidative stress, enhance monocyte 
responsiveness to MCP-1-induced chemotaxis in 
vivo, increase macrophage recruitment and 
accelerate atherosclerotic lesion formation. We 
now investigated the molecular mechanism 
involved in the hyper-responsiveness of 
monocyte and macrophage induced by metabolic 
stress.  In THP-1 monocytes stimulated for 24 h 
with 0.1 mg/ml human LDL plus 25 mM D-
glucose (LDL+HG), we observed induction of 
Nox4, a novel inducible NADPH oxidase we 
identified in monocytic cells, increased 

intracellular H2O2 levels and acceleration of 
MCP-1-induced chemotaxis. Adenovirus-
mediated Nox4 over-expression sensitized THP-
1 monocytes to MCP-1-induced cell migration, 
simulating the effect of metabolic stress. 
Conversely, siRNA-mediated Nox4 knockdown 
suppressed LDL+HG-induced intracellular H2O2 
formation and accelerated chemotaxis. Confocal 
microscopy and immunoprecipitation studies in 
human monocyte-derived macrophages 
(HMDM) revealed that Nox4 co-localized with 
its dimerization partner, p22phox, and associated 
with proteins involved in the formation of active 
focal adhesions, including phospho-FAK, and 
paxillin. Interestingly, Nox4 also associated with 
F-actin cytoskeleton in the leading edge of 
filopodia-like structures in HMDM and actin 
associated with Nox4 was S-glutathionylated. 
Diet-induced dyslipidemia and hyperglycemia in 
mice increased macrophage recruitment into 
MCP-1-loaded Matrigel plugs implanted into 
these mice. Macrophages from metabolically 
stressed mice showed a 4.9-fold increase in 
Nox4 expression and a 66 % increase in protein-
S-glutathionylation compared to macrophages 
from control mice.  
Collectively, these results suggest that Nox4-
derived H2O2 plays a role in coordinating 
migration through post-translational 
modifications of protein thiols. In summary, our 
data support a novel Nox4-dependent 
mechanism by which metabolic disorders 
enhance monocyte chemotaxis and macrophage 
recruitment. This novel pathway is likely to 
contribute to the formation and progression of 
atherosclerotic lesions.  
   
Supported by AHA 10PRE3460002 to CFL, 
NIH HL070963 and AHA 0855011F to RA  
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MMP-9 Regulates Inflammatory Gene 
Expression in the Aging Left Ventricle 
Ying Ann Chiao,  Rogelio Zamilpa,  Jianhua 
Zhang,  Merry Lindsey, University of Texas HSC 
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The Effect of T-cell Immunoglobulin and 
Mucin Domain 3 (Tim 3) Pathway Inhibition 
in Anti-tumor Immunity Differs According to 
Tumor Developmental Stage 
Min-yeong Woo,1 Mi Jin Lee,2 Sun Park3, 1Ajou 
University School Of Medicine , Microbiology, 
Suwon;2 Ajou University School Of Medicine , 
Suwon;3 Ajou University School Of Medicine , 
Microbiology, Suwon 
 
T cell immunoglobulin and mucin domain 3 
(Tim-3) plays an important role in Th1-mediated 
immune response, however its role in anti-tumor 
immune response remains to be elucidated. In 
this study we wanted to know whether inhibition 
of Tim-3 pathway enhances the efficacy of 
preventive or therapeutic tumor vaccine. Using 
Lewis lung carcinoma (3LL) cells expressing 
Tim-3 extracellular domain, we showed that 
Tim-3 pathway inhibition increased efficacy of 
preventive tumor vaccine but not of therapeutic 
tumor vaccine. Further, we demonstrated that 
Tim-3 pathway inhibition in early stage of tumor 
development suppressed tumor growth and 
increased mouse survival rate. However, Tim-3 
pathway inhibition did not affect frequencies of 
CD4+CD25+Foxp3+ T cells as well as 
CD11b+Gr1+ cells. Our results suggest that 
Tim-3 pathway inhibition may modulate anti-
tumor immunity depending on the tumor 
developmental stage. Funding resources: a 
Korea Science and Engineering Foundation 
(KOSEF) grant (R13-2003-019) through the 
Chronic Inflammatory Disease Research Center 
(CIDRC) and the Korean Health R & D project, 
Ministry of Health and Welfare, Republic of 
Korea (A080228)  
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From Bedside to Bench: A Translational 
Study of Blood Cells and Inflammatory 
Cytokines in PFAPA syndrome  
Martina Sundqvist, Anna Karlsson, Kelly Brown, 
Per Wekell, Stefan Berg, Anders Fasth, Karin 
Sävman, Medicine, Rheumatology, Gothenburg 

 
PFAPA (Periodic Fever, Aphthous Stomatitis, 
Pharyngitis and Adenitis) syndrome is a disease 
of unknown etiology and while rare, every 
paediatrician will likely encounter one case of 
PFAPA during their career. PFAPA primarily 
affects preschool children. Autoinflammatory 
attacks occur with remarkable periodicity every 
2-8 weeks. The recurrent episodes have a major 
impact on the daily life of the family. At present, 
there are no known biomarkers for PFAPA, thus 
the diagnosis is based on clinical phenotype, 
detailed case history and the exclusion of other 
diseases.  
To advance the pathophysiological 
understanding of the disease, our study tracked 
blood cell and serum cytokine levels during both 
afebrile and febrile phases of PFAPA. A cohort 
of ten patients (median age of 4.9 years) 
participated in this study. Controls were 
recruited among otherwise healthy children 
scheduled for routine surgery. Blood cells and 
serum cytokines were analysed by complete 
blood cell count (CBC) analysis and multiplex 
ELISA.  
We identified a significant difference in absolute 
cell counts for five blood cell types; novel 
findings include increased monocytes and 
decreased eosinophils during the febrile episode 
and increased thrombocytes in the afebrile 
interval. Relatively modest levels of 
inflammatory cytokines were present in sera yet, 
sera concentrations of nine cytokines were 
distinctly different between PFAPA patients and 
controls.  
The identification of dysregulated blood cells 
and serum cytokines is an initial step towards the 
identification of biomarkers of PFAPA disease 
and/or players in disease pathogenesis that will 
potentially improve the diagnostic process, 
treatment, and quality of life for children with 
this disease. Future investigations are required to 
conclusively discern which mediators are 
associated specifically with PFAPA syndrome.  
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neutrophils and the impact of adenosine thereon 
in order to identify genes responsible for the 
activities attributed to adenosine. 
Methods. Blood neutrophils obtained from 
healthy volunteers were stimulated in the 
absence or presence of a specific agonist of the 
A2A receptor, CGS 21680. Dorsal air pouches 
raised on wild type and A2A-ko mice were 
injected with LPS and exudates were collected. 
Gene expression was monitored using real-time 
PCR and ELISA was used to measure cytokine 
levels in cell-free supernatants. 
Results. 1) Stimulation with multiple rather than 
single classical agonists generated a gene 
expression profile closer to that obtained in vivo. 
2) Engagement of the A2A receptor affected the 
expression of a subset of these genes. Adenosine 
had comparable impact in vitro and in vivo. 
Conclusions. Multi-pronged stimulation of 
neutrophils may generate gene expression 
profiles that are more representative of real-life 
situations and allowed identification of a greater 
number of genes under specific control of the 
A2A receptor. These results increase our 
knowledge of the anti-inflammatory potential of 
adenosine and should contribute to improved 
treatment of inflammatory conditions. 
Support. This work received support from the 
Canadian Institutes of Health Research (CIHR 
grant IMH-102820 to MP). MP is a senior 
investigator with support from the Fonds de la 
Recherche en Santé du Québec (FRSQ).  
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Evaluation of the effect of alpha-defensins 
human neutrophil peptides on neutrophil 
apoptosis 
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Tamura, 5Michimasa Hirata6, 1Juntendo Univ 
School of Medicine, Host Defense & 
Biocghemical Research, Tokyo;2Juntendo Univ 
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Tokyo;3Juntendo Univ Sch Med, Host Defense & 
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Antimicrobial peptides (alpha- and beta-
defensins, and cathelicidins) possess the potent 
antimicrobial activities against invading 
microorganisms and contribute to the innate host 
defense. They not only exhibit potent 
bactericidal activities against Gram-negative and 
Gram-positive bacteria but also function as 
immunomodulatory molecules by inducing 
cytokine and chemokine production, and 
inflammatory and immune cell activation. 
Neutrophil is a critical effector cell in host 
defense against microbial infection, and its 
lifespan is regulated by various pathogen- and 
host-derived substances. We previously revealed 
that human cathelicidin LL-37 and human beta-
defensin (hBD)-3 suppress neutrophil apoptosis 
via the actions on P2X7 nucleotide receptor and 
CC chemokine receptor (CCR) 6, respectively. 
Here, to further evaluate the role of human 
alpha-defensins in innate immunity, we 
investigated the action of human neutrophil 
peptides (HNP)-1~-3 on neutrophil apoptosis.   
Neutrophil apoptosis was assessed using human 
blood neutrophils based on the morphological 
changes. Of note, HNP-1 most potently 
suppressed neutrophil apoptosis among HNP-
1~-3, accompanied with the downregulation of 
truncated Bid (a proapoptotic protein), 
upregulation of Bcl-xL (an antiapoptotic protein), 
and inhibition of mitochondrial membrane 
potential change and caspase 3 activity. 
Interestingly, a selective P2Y6 antagonist 
MRS2578 abolished the suppression of 
neutrophil apoptosis induced by HNP-1 as well 
as UDP (a P2Y6 ligand).   
Collectively, these observations suggest that 
HNPs, especially HNP-1, can not only kill 
bacteria but also modulate (suppress) neutrophil 
apoptosis possibly via the P2Y6 signaling. 
Considering their antiapoptotic action, 
antimicrobial peptides (LL-37, hBD-3 and HNP-
1) are expected to exert an advantageous effect 
on host defense against bacterial infections by 
prolonging the lifespan of neutrophil, a major 
phagocyte engaged in the killing of invaded 
bacteria.  
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Adenosine A2A Receptor Signaling Switches 
M1 Macrophages to a Novel M2-like 
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autophagy defect characterized by increased 
numbers of autophagosomes, impaired clearance 
of damaged proteins, accumulation of defective 
mitochondria and lowered pathogen clearance. 
Alveolar macrophages were obtained from 
nonsmoking and smoking volunteers.  Cells 
from nonsmoking individuals were cultured with 
and without cigarette smoke extract (CSE) and 
cells from smokers were studied at baseline.  
Autophagy vesicle formation was studied using 
the autophagy marker, LC3-II, and transmission 
electron microscopy. Autophagy function was 
evaluated by studying protein aggregate 
clearance (polyQ-luciferase vector and ubiquitin 
complex analysis), mitochondrial health (JC-1 
and microscopy) and delivery of pathogens to 
lysosome (FITC labelled bacteria and 
Lysotracker staining). The experiments 
performed on both normal CSE exposed alveolar 
macrophages and smoker’s macrophages found 
the following smoking related changes: 1. 
Increases in the number and size of 
autophagosomes.  2.  Decreased clearance of 
aggregated proteins. 3. Accumulation of 
dysfunctional mitochondria.  4.  Impaired 
trafficking of bacteria to lysosomes.  In these 
studies, smoking-induced changes in the process 
of autophagy led to an accumulation of 
autophagic vesicles and a decrease in autophagy 
clearance functions. The autophagy/lysosomal 
degradative pathway has a number of known 
pharmaceutical interventions.  The identification 
of an autophagy defect in alveolar macrophages 
from smokers suggests their possible efficacy in 
smoking-related lung diseases. FUNDING 
SOURCE :NIH R01 HL079901, NIH RO1 
HL079901 and NCRR UL1 RR024979-03S4 to 
MM and NCRR  UL1 RR024979-03S4, NCRR 
KL2RR024980 to AG and SH.  U. of Iowa, 
NCRR UL1RR024979. Its contents are solely 
the responsibility of the authors and do not 
necessarily represent the official views of NIH.  
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The Tissue Kallikrein Family: Expression of 
New Members in the Human Neutrophil 
Alejandro Lizama,1 Daniela Nualart,1 Carola 
Matus,1 Kanti D. Bhoola,2  Pamela Ehrenfeld1, 
Carlos D. Figueroa1, 1Universidad Austral de 
Chile, Anatomy, Histology & Pathology, 

Valdivia; 2Asthma and Allergy Research 
Institute, Perth 
 
The human tissue kallikrein family comprises a 
group of 15 serine proteases [HK1 (KLK1) to 
HK15 (KLK15)] that has a differential 
distribution in cells and biological fluids. The 
most studied tissue kallikrein (HK1), is a 
kininogenase so termed because it has the 
capacity to release the kinin peptides from 
endogenous protein substrates called kininogens. 
Kinins are proinflammatory peptides that 
modulate neutrophil activity by activating the 
kinin B1 receptor. Other members such as HK6 
and HK13 are associated to degradation of 
extracellular matrix components. The current 
study was designed to elucidate whether other 
members of the tissue kallikrein family, apart of 
HK1 are expressed in human neutrophils.  
Neutrophils, isolated from peripheral blood of 
clinically healthy donors were used to determine 
the expression of the fifteen members of the 
family. When neutrophil homogenates were 
analyzed by Western blot, immunoreactive 
HK12 was absent, whereas the remaining 
members were present and displayed the 
expected molecular mass that ranged between 25 
to 70 kDa. By contrast, conventional RT-PCR 
using well characterized primers showed that 
mRNA expression was restricted to the 
occurrence of KLK1, KLK4, KLK10, KLK14 and 
KLK15 genes indicating that immunoreactive 
protein levels do not necessarily correspond with 
the spectrum of mRNAs. With brightfield 
immunocytochemistry HK1, HK2, HK3 and 
HK13 kallikreins showed an intracellular 
cytoplasmic granular pattern whereas HK4, HK6 
and HK10 have a preferential distribution of 
immunoreactivity on the neutrophil cell 
membrane. In support, protein structure analysis 
of the various kallikreins predicted the existence 
of transmembrane domains for HK4 (residues 7 
to 24), HK5 (residues 7 to 29) and HK8.  
Our results demonstrate for the first time the 
expression of fourteen members (HK2 to HK15) 
of the tissue kallikrein family, apart from HK1, 
in the human neutrophil, and suggest that they 
may enhance neutrophil activity as well as 
influence microenvironment components in 
inflammatory disorders.  
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Interaction of the Mycobacterial Lipoamide 
Dehydrogenase with components of the 
Macrophage Endosomal System 
Ting Yu Angela Liao, University of British 
Columbia, Medicine, Vancouver, BC 
 
Studies from our laboratory have demonstrated 
that mycobacteria secrete mycobacterial 
lipoamid dehydrogenase (LpdC) within the 
macrophage and that LpdC translocates to the 
phagosomal membrane where it physically 
interacts with host actin-binding protein coronin-
1. Aberrant and prolonged retention of coronin-1 
on the phagosomal membrane was shown to 
contribute significantly to phagosome 
maturation arrest, which ultimately allows 
survival and persistence of pathogenic 
mycobacteria within the macrophage.. Defining 
how LpdC retains coronin-1 on the phagosome 
is therefore critical to understanding Mtb 
pathogenesis mechanisms.  
We are currently investigating LpdC’s ability to 
bind to phosphatidylinositol phosphates (PIPs). 
PIPs play important roles in the cells including 
cell signaling, membrane trafficking, and 
phagosome maturation and it is previously 
known that pathogenic bacteria employ different 
strategies to interfere with the host PIP 
metabolism.  For example, Legionella 
pneumophila uses PIPs as membrane anchor 
through the production of PIP binding proteins 
and Shigella flexineri produces PIP metabolizing 
enzymes that directly modulate the host cell PIP 
levels. The interaction between PIP and LpdC 
therefore is potentially important in Mtb 
pathogensis.  
We performed protein lipid overlay (PLO) assay 
and found that LpdC bind to a variety of PIPs 
with the highest affinity to PI3P. We then 
generated LpdC fragment proteins covering the 
full length of LpdC and identified the PI3P 
binding site. PI3P recruits specific downstream 
effector proteins and regulate trafficking 
pathways through proteins such as EEA1 and 
p40phox. EEA1 is an important regulator of 
vesicle fusion and promoter of phagosome 
maturation while p40phox is an essential 
component of the NADPH oxidase (NOX). We 
therefore hypothesize that LpdC inhibits 

phagosome maturation by competing with EEA1 
for PI3P and inhibits NOX assembly by 
interfering with PI3P-p40phox interaction. We 
are also investigating whether the PI3P binding 
domain of LpdC overlaps the coronin binding 
domain and this will help us understand whether 
PI3P play a role in coronin-LpdC interactions on 
the phagosome membrane.  
These key domains in the LpdC molecule that 
alter phagolsysosome fusion can be proposed as 
potential drug target.  
 
Research Support: CIHR and TB-Vets 
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Intracellular sorting of chitinase-like protein 
SI-CLP requires interaction of GGAs with 
novel binding motif in the cytoplasmic tail of 
stabilin-1 
Julia Kzhyshkowska, Jingjing Zhang, Vladimir 
Riabov, Alexei Gratchev, University of 
Heidelberg, Medical Faculty Mannheim, 
Mannheim 
 
Macrophages are major source of secreted 
chitinase-like protein that combine both growth 
factor and cytokine functions and serve as 
biomarkers for chronic inflammation and 
carcinogenesis. The lysosomal chitinase-like 
protein SI-CLP has been identified by us as 
intracellular ligand for stabilin-1. Stabilin-1 is a 
unique scavenger receptor that combines 
endocytic and intracellular sorting functions in 
macrophages. We showed, that Stabilin-1 
mediates sorting of newly synthesized SI-CLP 
from TGN  to the lysosomal secretory pathway.- 
A DDSLL motif in the cytoplamsic tail of 
stabilin-1 interacts with GGA adaptors; however 
deletion of DDSLL reduces but does not 
abrogate this interaction. Here we identified a 
novel GGA-binding site EDDADDD in the 
cytoplasmic tail of stabilin-1. Deletion of 
EDDADDD impaired, and deletion of both 
DDSLL and EDDADDD sites abrogated 
interaction of stabilin-1 with GGAs. Surface 
exposure of stabilin-1 and stabilin-1-mediated 
endocytosis of acLDL, SPARC, and PL were 
neither affected by the deletion of DDSLL or 
EDDADDD nor by the deletion of both. At the 
same time both GGA-binding sites were 
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necessary for the intracellular sorting of SI-CLP 
performed by stabilin-1. Our data indicate that 
novel GGA-binding site EDDADDD is essential 
for stabilin-1-mediated intracellular sorting , but 
is not required for endocytosis. In conclusion, 
stabilin-1 requires co-operative action of both 
GGA-binding sites for targeting of SI-CLP to 
the secretory lysosomal pathway in alternatively 
activated macrophages  
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Ion Transport and Myeloperoxidase-
mediated Oxidation in Phagolysosomes 
Isolated from Human Neutrophils 
Richard G Painter, Martha L Aiken, Guoshun 
Wang, LSU Health Sciences Center, New 
Orleans, Medicine, Genetics & Microbiology, 
New Orleans, LA  
 
A method is described for rapid, high yield and 
functional isolation of phagosomes from human 
neutrophils. Paramagnetic latex microspheres 
were opsonized with antigen-antibody 
complexes and C3b, and phagocytozed by the 
cells. After homogenization by nitrogen 
cavitation, the bead-laden phagosomes were 
isolated magnetically. The phagosomes 
recovered were relatively free of cytosolic 
contaminants. Specific protein markers 
associated with this organelle such as lysosomal-
associated membrane protein-1 (LAMP-1), 
myelo-peroxidase (MPO) and lactoferrin (LF) 
were enriched ~13.1, ~4.6 and ~7.6 fold, 
respectively. When FITC-dextran was included 
in the phagocytosis medium, more than half of 
the isolated phagosomes retained the fluorescent 
label after isolation, indicative of complete 
membrane enclosure. The isolated phagosomes 
showed a robust NADPH oxidase activity and 
were capable of acidifying via the vacuolar-
ATPase (V-ATPase) proton pump. The 
acidification was facilitated by chloride co-
transport stimulated by a cAMP anolog, which 
involves the cystic fibrosis transmembrane 
conductance regulator (CFTR) chloride channel. 

The MPO oxidation system was able to iodinate 
the proteins covalently conjugated to the 
phagocytosed beads. Uptake of radioactive 
iodide by the isolated phagosomes and the 
subsequent MPO-mediated protein iodination 
was blocked by chloride channel inhibitors, 
including the CFTR-specific inhibitor 
CFTR(inh)-172. The functional inhibition by 
CFTR(inh)-172, together with the demonstration 
of CFTR physical association with isolated 
phagosomes by immunostaining and immuno-
blotting, supports the hypothesis that CFTR 
plays an important role in the transport of 
halides into the phagosomal lumen. The 
phagosomal preparations can be obtained in less 
than one hour, retain critical ion transport and 
enzymatic functions, and thus, should be 
valuable for future functional studies. This work 
was supported by the NIH-R01AI72327 grant to 
GW. This work is dedicated to the memory of 
our coworker and friend, Martha L. Aiken, who 
died prior to its completion. 
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A simple rapid method for the isolation of 
neutrophils from mouse bone marrow or 
blood using a rapid, column-free negative 
enrichment method that does not require 
density centrifugation 
Jodie Fadum, Maureen Fairhurst, Terry Thomas, 
Karina L McQueen, STEMCELL Technologies 
Inc, Research & Development, Vancouver, BC 
 
Neutrophils are phagocytic leukocytes that act as 
a first line of defense against infection.  Their 
main function is to eliminate deleterious agents, 
however they also play a role in inflammatory 
diseases such as rheumatoid arthritis.  In mouse, 
neutrophils have been defined by their Gr-1 
expression. GR-1 reacts with a common epitope 
on both Ly6G and Ly6C antigens. Recently it 
has been shown that inflammatory mouse 
monocytes share the GR-1 antigen through 
expression of Ly6C, but not Ly6G. Therefore it 
is important that neutrophils be distinguished 
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from other cell types when assessing cell 
function.      Although murine models are 
extensively used in the investigation of various 
inflammatory diseases, a simple, reliable method 
by which viable neutrophils can be isolated has 
not been developed.  Here we describe an easy 
and rapid method for the enrichment of 
neutrophils from mouse BM or peripheral blood 
that does not require a density gradient and 
yields highly purified, viable cells.  BM was 
harvested from femurs and tibia by crushing the 
bones.  Blood was collected with heparin and 
red blood cells were removed by ammonium 
chloride lysis.  The neutrophils were then 
enriched using immunomagnetic, column-free 
negative selection (EasySep®).  Briefly, 
unwanted cells were specifically labeled with 
dextran-coated magnetic particles using a 
cocktail of bi-specific tetrameric complexes.  
The sample was placed in a magnet and the 
supernatant containing untouched neutrophils 
was collected.  Purity of CD11b+Ly6G+ cells, as 
assessed by flow cytometry, was 84±5% from 
BM (n=23) and 85±5% from blood (n=3). On 
average, 1x107 neutrophils were recovered from 
1x108 total BM start cells, while 4x105 

neutrophils were recovered from 1x107 total start 
lysed blood cells (or approximately 2x105 
CD11b+Ly6G+ cells per mL of blood).  This 
protocol will provide easy access to BM or 
blood neutrophils for further study of immune 
and inflammatory responses.  
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Rac Regulation of NADPH Oxidase in 
Phagocytic Leukocytes: More to the Story 
than p67phox.  
Melody Yu Zeng,1 Christophe M Marchal,2 Gary 
M Bokoch,3 Mary C. Dinauer4, 1Indiana 
University School of Medicine, Indianapolis, IN; 
2Indiana University School of Medicine, 
Pediatrics, Indianapolis, IN; 3Scripps Res Inst, 
Dept of Immunol - IMM 14/R211, La Jolla, CA; 
4Indiana Univ School of Medicine, Wells Ctr for 
Pediatric Research, Indianapolis, IN 
 
In the superoxide-generating NADPH oxidase 
(NOX) family, NOX 1,2, and 3 have been 
shown to require the Rho GTPase Rac for 
oxidase activation.  Interestingly, a Rac binding 

site was identified and found only in these 3 
NOX members in a recent study, where NADPH 
oxidase activation in human neutrophils was 
found severely impaired when Rac-Nox2 
interaction was blocked with a TAT-peptide(J 
Biol Chem, 2008, 283,12736-46).  In the current 
study, we expressed a NOX2 with a point 
mutation  Tyr 425Ala in the Rac binding site in a 
human promyelocytic cell line lacking 
endogenous NOX2.   Superoxide production by  
the mutant expressing granulocytes stimulated 
with either phorbol ester, fMLP, IgG-opsonized 
latex beads, or serum-opsonized zymosan, was 
severely impaired. Assembly of the NADPH 
oxidase on plasma membrane, including Rac 
translocation, appeared normal in NOX2 mutant 
– expressing cells stimulated with PMA. 
However, translocation of Rac to phagosome 
membrane was decreased in the mutant cells, 
suggesting a possible supporting role for Rac-
NOX2 interaction in recruiting or retaining Rac 
on phagosome membrane.  Analysis of INT 
reduction in permeabilized PLB-985 
granulocytes showed that electron transfer from 
cytosolic NADPH to FAD on the mutant Nox 2 
was drastically reduced, consistent with a 
regulatory role of Rac in this initial step of 
electron transfer for superoxide generation.  
Additionally, the defective oxidase activity 
could not be rescued by expression of either a 
constitutively active Rac1Q61L or 
overexpression of  WT Rac1 in COSPhox cells 
expressing this mutant NOX2.  Taken together, 
this study supports a model previously proposed 
for Rac participation in each of the two electron 
transfer steps through flavocytochrome 
b(Diebold and Bokoch, Nature Immunology, 
2000, 2, 211-5), and provides additional 
evidence that Rac regulates NADPH oxidase 
activation in phagocytic leukocytes through a 
direct interaction with NOX2 in addition to its 
interaction with p67phox.  
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Impact of Slc11a1 on long term exposure to 
cigarette smoke for the development of 
bladder cancer 
Agnes A Awomoyi,1 Susan Gauthier,2 William 
P. Lafuse,3 Mark Da Wewers,4 Philippe Gros5, 
1Ohio State University, Columbus, OH; 2McGill 
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University, Biochemistry, Montreal; 3Ohio State 
Univ, Dept of Molec/Virol & Immunol, 
Columbus, OH; 4Davis Heart and Lung 
Reserach Institute, Internal Medicine, 
Columbus, OH; 5Center for the Study of Host 
Resistance , Biochemistry, Montreal, OH 
 
Bladder cancer is the fourth most common 
cancer in men in the United States. Cigarette 
smoking is thought to contribute to bladder 
cancer. However, the etiology of bladder cancer 
and how cigarette smoke causes bladder cancer 
remains unknown. While aryl amine carcinogens 
such as 2-naphthylamine and 4-aminobiphenyl; 
in cigarette smoke pass from the lungs into the 
blood and are concentrated and excreted by the 
kidneys into the bladder, nicotine and other 
small molecule enhancing agents in cigarette 
smoke quickly cross the blood – brain barrier 
and stimulates the release of many chemical 
messengers and neurotransmitters such as 
dopamine contained within synaptic vesicles.  
Our hypothesis is that Slc11a1 is a key 
determinant of cigarette smoke - nicotine 
addiction dependent bladder cancer 
development.  Nicotine mediates its effects by 
acting on nicotine acetylcholine receptors in the 
brain. Smoking reduces upregulation of gamma - 
aminobutryic acid receptor (GABAA) receptors 
which function in inhibitory synapses. Genetic 
linkage studies of more than 600 families of 
smokers with nicotine addiction demonstrated 
linkage with GABA-B receptor subunit 2 
(GABAB-2) and the GABA receptor associated 
protein (GABARAP) genes. GABARAP belong 
to a new microtubule associated protein (MAP) 
family, encoding very similar proteins, which 
participate in complex clustering, targeting and 
degradation of GABAA receptors on post 
synaptic membranes of neurons. Thus, 
cumulative effect of long-term exposure to 
environmental risk factors, coupled with 
inherited genetic and epigenetic factors which 
are associated with nicotine addiction should 
increase the risk of development of bladder 
cancer.  Bone marrow derived macrophages 

were made by continuous culture in MCSF for 7 
days and thereafter stimulated with nothing or 
with the TLR-2 agonist Pam 3CSK4 for 8 hours. 
Global gene expression profiling was performed 
using the Illumina mouse WG-6 v2.0 beadchip 
microarray.  Basal levels of post synaptic 
receptors such as gamma – aminobutyric acid 
receptor subunit alpha 4 (Gabra4), gamma- 
aminobutryic acid receptor subunit gamma 1, 
(Gabrg1), cholinergic receptor muscarinic 4 
(Chrm4), cholinergic receptor muscarinic 3 
(Chrm3), neuronal acetylcholine receptor 
subunit 2 (Chrnb2), and the glycine receptor 
alpha 4 (Glra4) were higher in Slc11a1+/+ 
BMDMs. In addition, basal levels of exosome 
and neuronal lysosomal genes were higher in 
Slc11a1 -/- BMDMs whereas levels of synaptic 
vesicles and releasers of neurotransmitters were 
lower in Slc11a1 -/- BMDMs. 
Following treatment with the TLR2 agonist 
Pam3CSK4, there was down regulation of 
expression of these inhibitory synaptic receptors 
in Slc11a1 +/+. However, treatment with 
Pam3CSK4 had no significant effect on 
Slc11a1-/- BMDMs which were already low at 
basal levels.  Of note, is that the basal level of 
GABA receptors and the GABA receptor 
associated proteins (Gabarap, Gabarapl1 and 
Gabarapl2) are inversely correlated. Whereas, 
the basal level of Gabarap and GABA receptor 
associated protein like 1 (Gabarapl1) were 
higher in Slc11a1-/- than in Slc11a1 +/+ 
BMDMs the reverse is the case for GABA 
receptors. 
We provide preliminary data to suggest a role 
for Slc11a1 in small molecule - nicotine 
addiction dependent bladder cancer 
development. 
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Glycine-induced Enhancement of Neutrophil 
Bactericidal Activity 
Dong-Keun Song, Chang-Won Hong, Taek-
Keun Kim, Hyo-Yeon Jo, Ashraful Hasan, Jun-
Sub Jung, Ju-Suk Nam, Hallym Uniersity. 











84 
 

ortholog of GPR40 in neutrophils bovine was 
detected. In conclusion, oleic acid increases 
intracellular calcium release, CD11b expression 
and superoxide production, nevertheless reduces 
the peroxide production and L-selectin shedding. 
Taken altogether, the results suggest a potential 
role of oleic acid on innate immune response 
during lipomobilization in cattle. 
Supported by grant from IFS (B/4720-1), 
Fondecyt 1090401 and DID-UACH.  
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HUMAN C1Q DEFICIENCY IS LINKED 
TO AUTOIMMUNE DISORDERS 
Juliette van den Dolder, Hycult Biotech, R&D, 
Uden, The Netherlands 
 
C1q forms together with C1r and C1s the C1 
macromolecule, the first component of the 
classical complement pathway. The formation of 
an antibody–antigen complex (immune complex; 
IC) is the principal way of activating the 
classical pathway of the complement system. 
C1q triggers the activation process when it 
docks onto antibodies within these immune 
complexes. In this way, C1q acts to bridge the 
innate and adaptive immune systems. Interaction 
of immune complexes with C1q induces a 
conformational change within the C1 complex, 
which results in activation of the classical 
pathway. C1q functions as recognition unit by 
binding to the heavy chain of IgG or IgM (Fc 
gamma and Fc micro) provided that the 
immunoglobulins are bound to their antigen. 
Furthermore, C1q can bind to apoptotic blebs, 
where it activates the classical complement 
pathway and mediates phagocytosis. As such, 
C1q promotes the clearance of apoptotic cells 
and subsequent exposure of auto-antigens, 
thereby preventing stimulation of the immune 
system. C1q is predominantly produced by 
macrophages but also by follicular dendritic 
cells, interdigitating cells and cells of the 
monocyte-macrophage lineage. C1q deficiency 
has a profound effect on host defense and 
clearance of immune complexes. Inherited C1q 
deficiency is also associated with the 
development of systemic lupus erythematosus 
(SLE). In the case of C1q deficiency, SLE is 
found in  90% of reported cases. C1q plays a 

role in the prevention of  autoimmunity by 
facilitating the physiological clearance and 
processing of apoptotic debris. Absence of C1q 
may cause autoimmunity by impairment of the 
clearance of apoptotic cells. Low C1q levels are 
associated with proliferative glomerulonephritis 
(WHO class III and IV). Furthermore, C1q 
concentrations decrease prior to clinical 
manifestations of flares of the disease. Low C1q 
levels have also been shown to predict the 
histopathological outcome of lupus nephritis. A 
single nucleotide polymorphism in the C1QA 
gene results in decreased C1q serum levels and 
has been linked to photosensitive Lupus-specific 
skin disease, subacute cutaneous lupus 
erythematosus (SCLE). At Hycult Biotech we 
have developed a reliable ELISA to measure 
C1q as well as C1q-IC in serum, plasma and 
BALF.  
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Propionate Induces Granules Release and 
Increases the Chemoattractant Response in 
Bovine Neutrophils 
Daniella Carretta, Pablo Alarcon, Ivan 
Conejeros, Maria Hidalgo, Rafael A. Burgos, 
Universidad Austral de Chile, Institute of 
Pharmacology, Valdivia  
 
Propionate is a short chain fatty acid (SCFA) 
produced under normal physiological conditions 
in the rumen of cattle. It is also involved in the 
inflammatory process and bovine neutrophil 
function via calcium release, reactive oxygen 
species and intracellular pH changes, however 
up today there is no evidence if propionate can 
induces granules release or exert a priming 
effect. Propionate has also been characterized as 
ligand for the G-protein coupled receptors, 
GPR41 and GPR43, thus it is possible that 
receptor dependent mechanisms may underlie 
some of these effects in bovine neutrophils. In 
this study, we assessed the effect of propionate 
on granules release, neutrophil responses such as 
calcium mobilization and the expression of 
GPR41 and GPR43 in bovine neutrophils. The 
release of the neutrophil enzymes matrix 
metalloproteinase 9 (MMP-9) and 
myeloperoxidase (MPO) was determinated by 
zymography, western blot and enzymatic assay. 
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Finally, to asses the expression of GPR41 and 
GPR43 mRNA we used RT-PCR. We have 
found that treatment of bovine neutrophil with 
0.3 mM propionate induced MMP-9 release and 
at 30 mM increased the MPO release. We also 
found that propionate enhaced MMP-9 release 
induced by IL-8. We demostrated using Fluo-
3AM loaded neutrophils that 30 mM propionate 
enhaced the calcium flux induced by 100 nM 
PAF. We assessed ERK1/2 and p38 MAPK 
phosphorylation by  western blot and flow 
cytometry. We observed that propionate induces 
a rapid (5 minutes) phosphorylation of p38 
MAPK and ERK 1/2. We also demostrated the 
expression of SCFA receptors GPR41 and 
GPR43 mRNA in bovine neutrophils. These 
results support the existence of a link between 
volatile fatty acid metabolism and the control of 
inflammatory and inmune response in bovines.  
This research was supported by Fondecyt 
1090401, DID-UACH. 
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TLR4 Plays a Role in Inflammatory 
Tolerance But Not in Impaired Bacterial 
Clearance in Mice after CLP 
E.D. Murphey, Edward Sherwood, Univ of 
Texas Medical Branch, Dept of Anesthesiology, 
Galveston, TX  
 
Mice subjected to cecal ligation & puncture 
(CLP) have impaired ability to clear a 
subsequent bacterial challenge. Because cecal 
contents have a high LPS content, we conducted 
this study to determine if TLR4 played a role in 
the impaired innate immune response after 
abdominal contamination with cecal contents. 
Wild-type (WT) and TLR4-/- mice (C3H/ScNJ) 
received i.p. injections of heat-killed cecal 
contents isolated from mice and normalized for 
LPS (50ug per injection). 5 days later, the mice 
were challenged with live Ps. aeruginosa (1 x 
108 cfu i.v.) and sacrificed 6 hours later. Plasma 
cytokines were measured; and spleens were 
aseptically excised, homogenized, and cultured 

overnight for quantification of Pseudomonas 
colony-forming units (cfus). 
 WT mice subjected to abdominal contamination 
with heat-killed cecal contents had more 
Pseudomonas bacterial cfu's in spleen tissue 
(*5.2 x 104 vs 1.8 x 104); lower serum IFNg (*70 
± 15 vs 192 ± 43); lower serum TNFa (*82 ± 14 
vs 166 ± 14); and higher serum IL-10 (*348 ± 43 
vs 183 ± 42) than in WT control mice. TLR4-/- 
mice subjected to abdominal contamination also 
had higher numbers of Pseudomonas cfu's in 
spleen tissue than control TLR4-/- mice(*4.8 x 
104 vs 1.9 x 104). However, TLR4-/- mice 
subjected to abdominal contamination did not 
differ in the serum IFNg, TNFa, or IL-10 
response to the Pseudomonas challenge. 
TLR4 did not appear to play a role in the 
impairment of bacterial clearance after 
abdominal contamination with cecal contents. 
However, TLR4 did contribute to the suppressed 
proinflammatory and amplified anti-
flammatory response to the Pseudomonas 
challenge in mice with previous abdominal 
contamination.  (Supported by NIH-NIGMS). 
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TLR4 differentially utilizes adaptor 
molecules MyD88 and TRIF to shape the CD4 
T cell response to Hemagglutinin B from 
Porphyromonas gingivalis 
Dalia E Gaddis,1 Jenny Katz,  Suzanne M 
Michalek3, 1University of Alabama at 
Birmingham, Microbiology, Birmingham, 
AL;2University of Alabama at Birmingham, 
Pediatric Dentistry , Birmingham, AL;3Univ 
Alabama At Birmingham, Dept of Microbiology, 
Birmingham, AL 
 
Porphyromonas gingivalis isa Gram-negative 
anaerobic bacterium and one of the main 
etiological agents contributing to adult chronic 
periodontitis. Immunization with recombinant 
Hemagglutinin B (rHagB), a virulence factor of 
the bacterium can render protection against bone 
loss following infection in an experimental 
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International (Saint-Constant, QC, Canada) 
show differential susceptibility to and course of 
adjuvant-induced arthritis (AA). The AA model 
results in chronic inflammatory stress, 
simulating the human experience of rheumatoid 
arthritis, a T-cell mediated autoimmune disease. 
Due to the high degree of interconnectivity 
between the hypothalamic-pituitary-adrenal 
(HPA) axis and the immune system, we 
hypothesized that SD rats from the two vendors 
would differ at the level of both the 
neuroendocrine and immune system, following 
AA induction. Functional immune status was 
assessed in adulthood following injection of 
Complete Freund’s Adjuvant (CFA) to initiate 
AA. High (1.2 mg) and low (0.3 mg) doses of 
CFA were tested in all animals, and two 
additional doses (0.6 mg in Charles River and 
0.2 mg in Harlan) were selected based on the 
initial responses to the high and low CFA doses. 
 Harlan rats exhibited a greater incidence and 
greater severity of AA, compared to Charles 
River animals, as demonstrated by a greater 
attenuation of weight gain, higher clinical scores 
and increased paw swelling at both the high and 
low CFA doses.  In addition, Harlan animals 
exhibited greater corticosterone (CORT) 
responses to inflammatory challenge, with 
CORT levels increasing as AA severity 
increased. Overall, our findings indicate that 
there are vendor differences at the level of the 
neuroendocrine-immune response to 
inflammation. Future analyses will examine 
levels of pro- and anti-inflammatory cytokines in 
plasma as well as local cytokine levels in the 
affected hind paw joints and in the brain in order 
to further investigate the mechanism underlying 
this altered immune function in SD rats from the 
two vendors.  
NIH/NIAAA AA007789 to JW, NIH/NIMH 
MH081797 (Project 2) to JW, GGM, MSK and a 
University Graduate Fellowship to TB. 
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Delphinidin induces calcium mobilization and 
the production of IL-2 through of the store-
operated calcium entry in T cells. 
Evelyn L. Jara,1 M. Angélica Hidalgo,1 Juan L. 
Hancke,1 Carlos J. Villalobos,2 Rafael A. 
Burgos1, 1Universidad Austral de Chile, Inst. of 
Pharmacology, Fac. of Veterinary Science, 
Valdivia; 2Universidad de Valladolid and CSIC, 
Institute of Molecular Biology and Genetics 
(IBGM), Valladolid 
  
Delphinidin is an anthocianidin frequently 
consumed in the diets which however been 
suggested to exert a number of beneficial actions 
on human health. This molecule has 
demonstrated multiple biological properties 
including antioxidant and anti-inflammatory 
activities. Their properties have been studied in 
numerous cell types but is unknown their effect 
on T cell biology. In the present study, we 
determined that delphinidin increase the 
production and expression of interleukin-2 (IL-
2) in T cells via “Store-operated calcium Ca+2 
entry” (SOCE). First, by using BAPTA and 
EGTA, we observed that delphinidin increased 
cytosolic-free Ca2+ by releasing Ca+2 from 
intracellular store and by increasing Ca+2 entry 
in a dose-dependent manner in Jurkat cells, by 
spectrofluorimetrics experiments and images 
analyses. Next, we tested the efficacy of several 
putative SOCE inhibitors such as 2-
aminoethoxydiphenyl borate (2-APB), N-(4-
[3,5-bis(trifluoromethyl)-1H-pyrazol-1-
yl]phenyl)-4-methyl-1,2,3-thiadiazole-5 
carboxamide (BTP-2) and gadolinium (Gd3+) on 
Ca +2 entry induced by delphinidin. BTP2, 2-
APB and Gd+3 reduced significantly the calcium 
entry stimulated by delphinidin in a dose-
dependent manner.  
To asses if SOCE contributes to the IL-2 
production induced by delphinidin, we treated 
the Jurkat cells and lymphocytes with a putative 
SOCE inhibitor such as BTP2. BTP2 
significantly decrease the IL-2 production 
induced by delphinidin at concentration of 1 
µM, 5 µM and 10 µM in both cell types. 
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Bacterial lipopolysaccharide (LPS) is recognized 
by the innate immune system of vertebrates via 
an elaborate mechanism involving the 
membrane Toll-like receptor 4 (TLR4) and the 
co-receptors LBP, CD-14 and MD-2. Small 
molecules selectively targeting these receptors 
have great potential as new therapeutic agents 
and are unique molecular tools to study the 
process of LPS sensing and signaling by means 
of a “chemical genetic” approach. In this 
communication we present the synthesis and the 
biological characterization of new small 
molecules, derived from natural sugars, that are 
active on the TLR4-mediated LPS signaling. 
Cationic glycolipids (CGL) have been developed 
by our group, that inhibit lipopolysaccharide 
(LPS) and lipid A-induced cytokine production 
in innate immunity cells1, 2. CGL are also active 
in inhibiting septic shock in vivo and other 
syndromes caused by TLR4 activation, such as 
chronic pain and neuropathic pain 3. 
Biochemical in vitro studies with purified TLR4, 
MD-2 and CD14 receptors indicated that these 
molecules inhibit the TLR4 pathway by 
selectively antagonizing the endotoxin binding 
to CD14 4. The discovery of another class of 
synthetic glycolipids with a disaccharide 
scaffold and negatively charged sulfate or 
phosphate groups, active as mild agonists of 
TLR4, will be also described. These molecules 
selectively target the MD-2 receptor and are 
promising leads for the development of nontoxic 
vaccine adjuvant and immunotherapeutics.  
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Regulation of proteinase-activated receptor-2 
by Fc-gamma receptors in human 
neutrophils: Elucidation of a major signaling 
pathway for TNF-alpha generation 
Marc Pouliot, Stéphanie Lagarde, Cynthia 
Laflamme, Emmanuelle Rollet-Labelle, Louis 
Marois, Paul H. Naccache, Laval University, 
Microbiology-Infectiology & Immunology, 
Quebec City, QC  
 
Proteinase-activated receptors (PAR-1 to PAR-
4) regulate cell survival and proliferation as well 
as lipid mediator, cytokine and neuropeptide 
release. They can also induce all of the 
symptoms of inflammation. Understanding of 
the direct impact of PARs on leucocyte activities 
remains incomplete.  
Objectives. To decipher the events that control 
PAR expression in human neutrophils and to 
identify PAR-dependent cellular responses.  
Methods. Gene expression in blood neutrophils 
from healthy donors was measured by real-time 
PCR; cell-surface expression was monitored 
using FACS; involvement of signal transduction 
pathways was assessed with specific inhibitors; 
release of soluble factors was quantified using 
ELISA.  
Results. Expression of PAR-2 and PAR-3 
mRNA was constitutive. Stimulation of 
neutrophils with opsonized bacteria (Bop) 
specifically up-regulated cell surface expression 
of PAR-2, independently of transcription or de 
novo protein synthesis. Primary granules were 
identified as the main source of pre-formed 
PAR-2 readily mobilized at the surface upon 
fusion with the plasma membrane. Cellular 
response to PAR-2 activation, measured as 
changes in intracellular calcium concentration, 
was enhanced in PAR-2 up-regulated cells. 
Increases of cell-surface PAR-2 and cell 
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responsiveness were dependent specifically on 
the engagement of immunoglobulin (Ig)-binding 
(Fc-gamma) receptors. PAR-2 activation 
induced the generation and release of tumor 
necrosis factor (TNF)-alpha. Among the various 
conditions tested, PAR-2 activation was the 
most potent stimulator of TNF-alpha secretion.  
Conclusions. Contact between neutrophils and 
IgG-coated particles up-regulates PAR-2 surface 
expression; PAR-2 activation appears to be one 
of the strongest signals for TNF-alpha 
generation by neutrophils.  
Support. This work received funding from the 
Canadian Institutes of Health Research (CIHR, 
IMH-102820) and the U.S. National Institutes of 
Health (R01 AR052614). MP is a senior 
investigator with support from the Fonds de la 
Recherche en Santé du Québec (FRSQ).  
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IL-18 induced immune cell apoptosis in 
female mice but not in male mice during 
lethal endotoxemia 
Michiko Aoyama,1 Makoto Miyoshi,2 Takahiro 
Ueda,3 Mariko Terashima,4 Makoto Usami,5 Joji 
Kotani6, 1Kobe University Graduate School of 
Health Science, Biophysics, Kobe; 2Kobe 
University Graduate School of Health Science, 
Biophysics, Kobe; 3Hyogo College of Medicine, 
Emergency and Critical Care Medicine, 
Nishinomiya; 4Hyogo College of Medicine, 
Emergency and Critical Care Medicine, 
Nishinomiya; 5Kobe University Graduate School 
of Health Science, Biophysics, Kobe; 6Hyogo 
College of Medicine, Emergency and Critical 
Care Medicine, Nishinomiya 
 
Introduction Delayed-granulocyte-apoptosis is 
implicated in persistent inflammation, while 
induced bone-marrow-cell-apoptosis leads to 
immunosuppression. Although, it is  known that 
female gender develop sepsis less frequently 
than male. Serum IL-18 levels correspond to 
severity of systemic inflammation.  

Objective The purpose of this study was to 
elucidate gender differences in response to LPS 
stimulation and the effects of IL-18 on 
granulocyte dynamics and its apoptosis. 
Material and Methods Male and female wild-
type (WT) and IL-18 knockout (KO) mice were 
injected intraperitoneally with LPS. Bone 
marrow (BM) cells, peripheral blood and 
peritoneal cells were then collected at 0, 18 and 
24 hrs after injection. Apoptosis was assessed by 
annexin V staining and each cell population was 
defined by staining with granulocyte-specific 
Gr-1, B-lymphocyte specific B220 and 
macrophage specific F4/80 antibodies using 
three-color-flow cytometry.  
Results The survival rate was approximately 40, 
60, 80 and 80% in WT male, KO male, WT 
female and KO female mice, respectively. The 
numbers of BM cells were decreased in both WT 
and KO mice irrespective of gender. The 
apoptosis of BM cells (myeloblast, immature 
cell and B-lymphoblast) and peripheral cells 
(neutrophils and lymphocytes) in WT female 
mice were significantly higher than in WT male 
mice. The number of neutrophils in the 
peritoneal cavity in WT female mice was 
significantly lower than in WT male mice, and 
the apoptosis of peritoneal neutrophils, 
macrophages and lymphocytes in WT female 
mice were significantly higher than in WT male 
mice. Such apoptotic tendency in WT female 
mice was not seen in KO female mice while 
there was no difference between WT and KO 
mice in male gender.  
Conclusion IL-18 seems to play a pivotal role in 
apoptosis induction of lymphocyte and 
neutrophils in BM, blood and peritoneal cavity 
in female but not in male mice.  
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A Novel Isolation Method for Macrophage-
like Cells from Mixed Primary Cultures of 
Adult Rat Liver Cells 
Hiroshi Kitani, 1Takato Takenouchi, 1Mitsuru 
Sato, 1Miyako Yoshioka,2 Noriko Yamanaka2, 
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might be in part through regulation of these 
receptors. 
Conclusions: We provide evidence that 
LILRA2-mediated effects on monocytes 
significantly differ from that of LPS, and 
LILRA2 strongly and selectively regulates LPS-
mediated monocyte activation and IgG-
dependent phagocytosis. Down-regulation of IL-
12 production after LILRA2 activation may 
prompt to a Th2 immune response observed in 
lepromatous leprosy. 
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Crosstalk between the toll-like receptor-4 
(TLR-4) and angiotensin-II in the activated 
hepatic stellate cells 
Hiroshi Fukui, Yusaku Shiroi, Hitoshi Yoshiji, 
Tatsuhiro Tsujimoto, Hideto Kawaratani, 
Ryuichi Noguchi, Kosuke Kaji, Yosuke Aihara, 
Nara Medical University, Dept of 
Gastroenterology, Endocrinology , 
Kashihara/Nara, Japan  
 
[Aim] The role of Toll-like receptors (TLRs) 
and TLR ligands in the pathophysiology of liver 
fibrosis has been proposed. Angiotensin-II (AT-
II) induces the proliferation and transforming 
growth factor-b (TGF-b) production in the 
hepatic stellate cells (HSC), which plays a 
pivotal role in the liver fibrogenesis. It has been 
reported that AT-II  up-regulated TLR-4 and 
LPS-induced several gene expressions in several 
types of cells. However, the possible interaction 
between AT-II and TLR-4 in the liver fibrosis 
development has not been elucidated yet. The 
aim of the current study was to examine the 
cross talk between AT-II and TLR-4 in the 
activated HSC, and possible mechanisms 
involved in it.  
[Methods] We used the rat activated HSC line 
(T-6) to elucidate the effect of AT-II on several 
indices including TLR-4, MyD88, NF-kb, and 
TGF-b expressions. The effect of AT-II and LPS 
on the proliferation of HSC was also examined.  

[Results] AT-II significantly augmented the 
TLR-4 mRNA expression in a dose- and time-
dependent manner, and these effects were almost 
attenuated by ARB. We also observed that AT-II 
markedly increased the mRNA of MyD88 and 
NF-kb, and these effects were also suppressed 
by ARB. The LPS-induced augmentaion of 
MyD88 and NF-kb expression were 
synergistically increased with the treatment of 
AT-II. The AT-II-induced augmentaion of TGF-
b expression was synergistically increased with 
the treatment of LPS. The proliferation of 
activated HSC was significantly stimulated by 
AT-II in a dose-dependent manner but not by 
LPS. ARB attenuated these effects of AT-II on 
MyD88, NF-kb and proliferation of HSC  
 [Conclusion] AT-II exerts a close cross talk 
with innate immunity system in the activated 
hepatic stellate cells. AT-II and TLR-4 signaling 
cascades may co-ordinate in the progression of 
liver fibrosis.  
  
143 

 
Enhancement of Toll-Like Receptor 4 
activation by a TLR4 antagonist 
Athmane Teghanemt,1 Theresa Gioannini,2 

Jerrold Weiss3, 1University of Iowa, 
Inflammation Program, Coralville, IA; 
2Department of Veterans Affairs Medical Center, 
Coralville, IA; 3University of Iowa, Department 
of Microbiology, Coralville, IA 
 
Monomeric complexes of hexaacylated 
meningococcal lipooligosaccharide (LOS) 
bound to wild-type (wt) human MD-2 
(LOS·MD-2wt) are potent TLR4 agonists.  In 
contrast, the mutant complex LOS·MD-2F126A, is 
a potent TLR4 antagonist with <1% the agonist 
activity of LOS·MD-2wt.  LOS·MD-2wt and  
LOS·MD-2F126A as well as MD-2wt and MD-
2F126A without bound LOS bind to Flag-TLR4 
ectodomain (TLR4-ecd) with virtually identical 
affinity as judged by: 1) Scatchard analysis of 
binding of [3H]LOS·MD-2wt and of 
[3H]LOS·MD-2F126A to TLR4-ecd (kd of 98 and 



112 
 

89  pM, respectively); and 2) similar dose-
dependent inhibition of [3H]LOS·MD-2wt 
binding to TLR4-ecd by added unlabeled 
LOS·MD-2wt, LOS·MD-2F126A, MD-2wt, and 
MD-2F126A.  Added MD-2wt or MD-2F126A 
produced closely similar dose-dependent 
inhibition of activation of HEK/TLR4 cells by 
low concentrations (20 pM) of LOS·MD-2wt, 
with nearly complete inhibition at 1 nM MD-2 
(TLR4-reactive monomer).  At 1 nM, LOS·MD-
2F126A also inhibited TLR4 activation by 20 pM 
LOS·MD-2wt.  Remarkably, however, at lower 
concentrations (60-180 pM) that were sub-
saturating for TLR4, added LOS·MD-2F126A, but 
not sMD-2 alone, increased TLR4 activation 
induced by 20 pM LOS·MD-2wt.  Increased 
TLR4 activation by 20 pM LOS·MD-2wt + 60-
180 pM LOS·MD-2F126A (vs. 20 pM LOS·MD-
2wt alone) was statistically significant (p < 
0.001) and as great as that induced by doubling 
the amount of added LOS·MD-2wt to 40 pM.    
These findings suggest that occupation of TLR4 
by LOS·MD-2F126A, while insufficient alone to 
induce increased TLR4 dimerization and 
activation, can induce formation of hetero-
dimeric ternary complexes (i.e., LOS·MD-
2wt·TLR4/ LOS·MD-2F126A·TLR4) that are active 
and result in increased TLR4 activation when 
levels of TLR4-activating wt LOS·MD-2 
complexes are limiting.  These findings seem 
most consistent with a model in which the 
magnitude of TLR4 activation is determined by 
the surface density of potentially interacting 
ternary (ligand·MD-2·TLR4) complexes and the 
probability of ternary complex interaction can be 
modulated by the structural properties of the 
ligand (endotoxin)·MD-2 complex.     
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TLR4 and sphingosine 1-phosphate receptors 
cooperate to increase adhesion molecule 
expression and leukocyte-endothelial 
adhesion 
Isabel I Fernandez,1 Ana Duenas,2 Olga 
Barreiro,3 Francisco Sánchez-Madrid,4 Carmen 
Garcia-Rodriguez1, 1IBGM, Valladolid; 2Unidad 
de Investigacion, Valladolid; 3Centro Nacional 
de Investigaciones Cardiovasculare, Madrid; 

4Centro Nacional de Investigaciones 
Cardiovasculare, Madrid 
 
Background and aims: Toll-like receptors (TLR) 
are innate receptors that can sense molecular 
patterns present in pathogens as well as 
endogenous molecules. We have previously 
demonstrated in human monocytes -
macrophages the attenuation of TLR2 signalling 
by the inflammatory lipid mediator sphingosine-
1-phosphate (S1P) through receptors 1 and 2, 
which could explain some of the S1P anti-
atherogenic effects. Since leukocyte adhesion to 
the endothelium via adhesion molecules such as 
ICAM-1, VCAM-1 and E-selectin is an 
important event in the initiation of 
atherosclerosis , our goal was to investigate 
whether the TLR-S1P receptors crosstalk had an 
impact on leukocyte-endothelial adhesion . 
Methods: Human endothelial cells from arterial 
(HAEC) and venous (HUVEC) origins were 
treated with a combination of S1P and TLR 
ligands. The expression of adhesion molecules 
was analyzed by Western blot and flow 
cytometry. The adhesion of human peripheral 
blood mononuclear cells to endothelial cell 
monolayer was evaluated using a flow chamber 
analysis. 
Results : Cell treatment with LPS and S1P 
significantly enhanced the expression of ICAM-
1 and E-selectin, as well as leukocyte-
endothelial adhesion, compared with the effect 
of the ligands alone . On the contrary, no 
cooperation was observed when a TLR2/TLR1 
ligand was used. Next, to elucidate which 
signaling cascades and S1P receptor subtype 
were involved in the TLR4-S1PR cross-talk, we 
used a pharmacological approach that showed 
differences between arterial and venous cells. In 
HUVEC, the cooperative effect was attenuated 
with ERK and p38 inhibitors, sensitive to 
pertussis toxin, and not blocked with antagonists 
of S1P receptor subtypes 2 and 3, while in 
HAEC, the effect was pertussis toxin-insensitive 
and significantly reduced by blocking S1PR3.  
Conclusions: In summary, data demonstrate that 
TLR4 and S1P receptors cooperate to increase 
adhesion molecule expression and leukocyte-
endothelial cell adhesion, and the signaling 
cascades and the S1P receptor involved in the 
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Biostatistics, Columbus, OH; 8School of 
Medicine, Biology and Genetics, Philadelphia, 
PA; 9Ohio State Univ, Dept of Molec/Virol & 
Immunol, Columbus, OH; 10Davis Heart and 
Lung Reserach Institute, Internal Medicine, 
Columbus, OH; 11Center for the Study of Host 
Resistance , Biochemistry, Montreal 
The Solute Carrier family 11 member 1 protein, 
(SLC11A1); functions to flux metal cations 
across the phagolysosome membrane. SLC11A1 
links infections, autoimmunity and cancers and 
is implicated in the susceptibility to these 
diseases in humans. Our hypothesis is that 
expression of SLC11A1 due in part to 
transcriptional regulation causes ionic 
perturbations to determine cell fate: in 
accordance with the notion that depletion of 
cytosol of ions antagonizes cell survival and 
promotes cell death. MCSF derived 
macrophages were stimulated with purified 
TLR-2 agonist : Pam3CSK4. Responsiveness to 
treatment was determined by comparing 
microarray gene expression profiles for Slc11a1-

/- and Slc11a1+/+ BMDMs using the Illumina 
mouse WG 6 V 2.0 beadchip. Slc11a1-/- 
BMDMs were globally refractory to treatment 
and were bioactive at basal levels, by contrast, 
Slc11a1+/+ were responsive to treatment and 
were quiescent at basal levels. In human cells, 
we used SLC11A1 specific RNAi to 
demonstrate that SLC11A1 influences IL-1 beta 
release which involves a Pyrin-Inflammasome 
Complex. In addition, based on our Slc11a1 
microarray gene expression profiling analysis, 
we show that Slc11a1 regulates p62 
sequestosome-1 at basal levels. p62 gene 
expression was higher for Slc11a1-/- BMDMs, 
Similarly, in Slc11a1-/- macrophages, and at 
basal levels, expression of alternatively activated 
macrophage markers (M2), tumor associated 
macrophage markers (TAM), endoplasmic 
reticulum stress inducers, regulatory T cell 
inducers, AIM2 and DNA damage response 
activators were higher. We propose that IL-1beta 
released whether in exosomes or secreted 
vesicles should interact with its receptor on 

adjacent cells, activates the NF-KB pathway for 
p62 interactions with polyubiquitinated TRAF6. 
Interactions with speckle or aggresome dwelling 
p62 would facilitate cell death or survival. Now  
we know that all of these processes are regulated 
by SLC11A1 at least at the transcription level. 
Challenge of Zinc repleted BMDC with BCG 
caused reduction of DC cell numbers which was 
accompanied by significant higher hydrogen 
peroxide levels in protein lysates. These data 
implies that SLC11A1 influences cell fate 
desicions and suggests a broader role for 
SLC11A1 than earlier known. 
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Sphingosine-1-Phosphate regulates Human 
Lymphocyte Functioning via Sphingosine 
Kinase-1 Activation and Autocrine Signalling 
Maria El Ketelaar, Hjalmar Ro Bouma, Frans 
Kroese, Robert Henning, University Medical 
Centre Groningen, Clinical Pharmacology, 
Groningen  
 
Sphingolipids represent an important class of 
bioactive membrane lipids that play a major role 
in regulating key cellular functions such as 
activation, cell cycle regulation and migration. 
The sphingolipid Sphingosine-1-phosphate 
(S1P) is an important regulator of lymphocyte 
functioning. Previous studies revealed the effect 
of S1P acting via the S1P-type 1 receptor (S1P1) 
on the migration of lymphocytes. However, 
downstream signalling routes in lymphocyte 
function following S1P1 activation remain to be 
elucidated. Therefore, we investigated the role of 
a self-enhancing autocrine signalling loop acting 
via S1P1, Sphingosine Kinase1 (SPHK1) and 
the ATP-binding cassette transporter C1 (ABC-
C1) mediated S1P export, on lymphocyte 
proliferation, migration and activation in vitro. 
Isolated human lymphocytes were treated with 
S1P or the specific S1P1 agonist SEW-2871 with 
or without inhibition of the S1P1, SPHK1 or 
ABC-C1. S1P induced a concentration 
dependent increase in proliferation and 







120 
 

ATP, also a dose-dependent observation. Lactate 
dehydrogenase cytotoxicity assays revealed no 
significant cell death, except with the highest 
concentration of PMB used alongside all other 
stimuli. These data suggest that PMB can 
enhance the inflammasome response to BCC 
LPS, a phenomenon that may contribute to the 
hyper-inflammatory phenotype of CF in vivo. 
We are currently repeating the experiments with 
colistin (polymyxin E). This research is 
supported by CIHR.  
 
157 

 
The Innate Immune System and the 
Clearance of Apoptotic Cells 
Leanne Thomas, Andrew Devitt, Aston 
University, School of Life & Health Sciences, 
Birmingham, UK 
 
Apoptosis, programmed cell death, is used by 
multicellular organisms to remove cells that are 
in excess, damaged or diseased. Activation of 
the apoptosis programme generates "eat me" 
signals on the surface of the apoptotic cell that 
mediate recognition and clearance by the innate 
immune system. CD14, a pattern recognition 
receptor expressed on macrophages, is widely 
known for its ability to recognise the pathogen-
associated molecular pattern lipopolysaccharide 
(LPS) and promote inflammation. However, 
CD14 has also been shown to mediate binding 
and removal of apoptotic cells in a process that 
is anti-inflammatory suggesting CD14 is capable 
of producing two distinct, ligand-dependent 
macrophage responses. Whilst the molecular 
basis for this dichotomy has yet to be defined it 
is clear that CD14 is a point of interest on the 
macrophage surface where we may study ligand-
specific responses of macrophages.  Our work 
seeks to define the molecular mechanisms 
underlying the involvement of CD14 in the non-
inflammatory clearance of apoptotic cells.   Here 
we used three different differentiation strategies 
to generate macrophages from the monocytic 
cell line THP-1.  The resultant macrophage 
models were characterised to assess the 
expression and function of CD14 within each 
model system.  Whilst each macrophage model 
shows increased levels of surface CD14 
expression, our results demonstrate significant 

differences in the various models’ abilities to 
respond to LPS and clear apoptotic cells in a 
CD14-dependent manner.  TLR4 levels 
correlated positively with LPS responsiveness 
but not CD14-dependent apoptotic cell clearance 
or anti-inflammatory responses to apoptotic 
cells.  These observations suggest CD14-
dependent apoptotic cell clearance is not 
dependent on TLR4.   Taken together our data 
support the notion that the CD14 ligand-
dependent responses to LPS and apoptotic cells 
derive from changes at the macrophage surface.  
The nature and composition of the CD14-co-
receptor complex for LPS and apoptotic cell 
binding and responses is the subject of further 
study.     
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Allelic mRNA expression imbalance in 
Inflammasome related genes 
Agnes A Awomoyi,1 Audrey Ca Papp,1 Gloria 
Smith,1 Wolfgang Sadee,1 Mark Da Wewers2, 
1Ohio State University, Pharmacology, 
Columbus, OH; 2Davis Heart and Lung 
Reserach Institute, Internal Medicine, 
Columbus, OH 
 
Multiprotein complexes, termed inflammasomes 
are assembled in a stimulus dependent manner 
for the activation of caspase-1 and ultimate 
release of the endogenous pyrogen, interleukin-
1beta and interferon inducing factor, IL-18. 
Because IL-1beta and IL-18 are central to the 
innate host response, dysregulated 
inflammasome functioning is associated with 
numerous diseases and disorders including 
autoinflammatory diseases, autoimmunity and 
leukemias. Therefore, naturally occurring 
genetic variations within any of the components 
of the inflammasome have potential to modulate 
the activation and assemblage of this complex. 
One important variation that , our knowledge, 
has not yet being systematically investigated in 
the context of inflammasome function is the 
possibility that regulatory polymorphisms in 
specific inflammasome genes may result in 
altered mRNA expression , which is detectable 
as an allelic mRNA expression imbalance in 
subjects heterozygous for a marker SNP in the 
transcribed exonic region of the genes. This so 
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simple structural motifs of pathogen-associated 
molecular patterns (PAMPs) displayed on the 
microbial surface, to achieve such precision in 
self-nonself recognition, remains unclear. We 
show that PAMP-recognition receptors (PRRs) 
in the blood can either act alone (eg. 
hemoglobin) to counter the pathogen or form an 
interactome (eg. plasma lectins) to become 
formidable forces against the invading microbe. 
During an interactome formation, a 
leading/principle PRR recognizes and binds 
PAMPs while it simultaneously recruits protein 
partners onto the pathogen chemo-landscape. 
Through protein-protein interaction, the 
interactome collectively increases its affinity for 
the PAMP by 1000-fold to overcome the 
pathogen effectively.  Furthermore, the host 
enlists different combinatorials of PRRs to 
distinguish different groups of invading 
microbes. Notably, the clustering of PRRs is 
potentiated by serine-proteases, with a 
possibility of specific cleavages and 
conformational changes to the PRRs. Such a 
frontline defense strategy has been entrenched 
for several hundred million years, from 
invertebrates to humans.   
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Sushi antimicrobial peptides attenuate 
multidrug-resistant gram negative bacteria 
Bow Ho, Jeak Ling Ding, National University of 
Singapore, Microbiolog and, Biological 
Sciences, Singapore 
 
The emergence of multi-drug resistance (MDR) 
gram negative bacteria (GNB) like 
Acinetobacter baumannii, Pseudomonas 
aeruginosa and Helicobacter pylori is of 
growing concern. The use of lipopolysaccharide 
(LPS) binding cationic antimicrobial peptides 
(AMPs) that induce detergent-like lysis of 
microbes presents a promising solution against 
such MDR pathogens. By targeting conserved 
LPS of GNB membranes, resistance to AMPs 
could be avoided. Sushi peptides, derived from 
the LPS binding domains of Factor C (serine 
protease) isolated from amoebocytes of the 
horseshoe crab, Carcinoscorpius rotundicauda 
have been shown to possess high affinity for the 

lipid A moiety of LPS and exhibit prominent 
bactericidal action. Upon the initial electrostatic 
association of peptides to GNB membrane 
targets, Sushi peptides are hypothesized to 
bacteriolyse in three stages: (1) disruption of 
outer membrane, (2) permeabilization of inner 
membrane and (3) disintegration of both 
membranes. In this study, the antimicrobial 
efficacy of Sushi peptides were investigated 
against clinical isolates of MDR A. baumannii, 
P. aeruginosa and H. pylori. Various 
bactericidal assays were applied to examine the 
AMP-bacteria interactions, and characterize the 
mechanism of action by these peptides. 
Bioinformatics tools were used in order to relate 
chemical and physical properties of these AMPs. 
Finally, these peptides were analyzed for their 
ability to attenuate LPS-host interactions and 
were shown to be specific against GNB. 
(The study is supported by Ministry of 
Education Grant No. T208B3107)  
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Tumor-induced myelopoiesis improves 
survival to polymicrobial sepsis 
Alex G Cuenca, Robert D Winfield, Kindra M 
Kelly-Scumpia, Matthew J Delano, Philip Ol 
Scumpia, Dina C Nacionales, Philip A Efron, 
Lyle L Moldawer, University of Florida College 
of Medicine, Department of Surgery, 
Gainesville, FL  
 
Objective: The mechanism by which tumor-
induced adaptive immune suppression occurs 
has been ascribed to multiple cell populations, 
including the expansion of CD11b+Gr-1+ 
myeloid-derived suppressor cells (MDSCs). As 
many investigators have attributed MDSCs to 
deleterious effects on host immunity, we 
examined the role of MDSCs in survival to 
polymicrobial sepsis during tumor growth.  
Methods: Six to eight week old Balb/C mice 
were injected subcutaneously with either 7 x 103 
4T1 or 66C4 mammary carcinoma cells. 4T1 
and 66C4 bearing mice with similar primary 
tumor burden and non-tumor bearing (NT) mice 
were subjected to cecal ligation and puncture 
(CLP) and followed for survival. In a second 
experiment, Gr-1+ splenocytes were harvested 
and enriched from 4T1 and NT mice and 
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