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A. Statement of Hypothesis and Specific Aims:

Sepsis due to the complications of bacterial infection and endotoxin in the blood is the leading
cause of death in intensive care units in the United States. The death rate from this condition
ranges between 30 and 70 percent under the best of care ' Bas1cally, sepsis is caused by an over-
reaction of the body’s host defenses to severe bacterial infection®. However, the mechanisms
that regulate this process are largely unknown and represent a major gap in our knowledge.

This project focuses on preventing the pathology of sepsis, including disseminated intravascular
coagulation (DIC), acute respiratory distress syndrome (ARDS) and multiple organ failure
(MOF). Our laboratory studies a receptor called Trigging Receptor Expressed in Myeloid cells
(TREM)-Like transcri Pt 1(TLT-1) that is exclusively found on platelets in the peripheral blood
of mice and humans™ . Platelets play an integral part in thrombin generation and clot formation,
and by controlling thrombin activation, influence the outcomes of sepsis. There are several lines
of evidence to suggest that TLT-1 can be used to manipulate platelets to regulate the
coagulopathy leading to DIC, ARDS and MOF. First, TLT-1 is only found on platelets making
it a target for controlling platelet activation. Second, we can demonstrate that engaging TLT-1
can inhibit thrombin mediated platelet activation in vitro, implying that it can reduce thrombin
and fibrin production in vivo. Third, a 17 amino acid stretch of TREM family member TREM -1
with substantial structural homology to a 17 amino acid stretch found in TLT-1 greatly reduces
mortality from sepsis in mice> °. Fourth, preliminary data in TLT-1 null mice demonstrate that
removal of TLT-1 exacerbates the body’s response to the Shwartzman reaction, which correlates
with the progression of sepsis and DIC in humans. These results have been interpreted by us and
others to show that the 17 amino acids of TREM-1 may be affecting TLT-1 function. And, in
fact, we can demonstrate that the 17 amino acids of TLT-1 can be used to decrease the mortality
associated with sepsis. Below, we develop the hypotheses that therapeutics targeting TLT-1 can
be used to improve outcomes in sepsis. This project addresses the hypothesis that TLT-1
plays a prominent role in the progression of sepsis and can be used as a therapeutic target
in the treatment of septic patients. We will show that inhibition of TLT-1 extracellular
domain/ligand interactions can be used as a treatment for sepsis alone and synergistically with
the therapeutic targeting of other members of the TREM locus. Furthermore release of the
extracellular domain in the plasma can be used to clinically diagnose the progression of sepsis.
We have developed two specific aims to test this.

Aim 1: Pre clinically qualify therapeutics against TLT-1 and other TREM family
members: We will (i) determine if peptides representing the LP17 of TLT-1 will affect
progression of sepsis after cecal ligation and puncture; (ii) investigate whether targeting multiple
members of the TREM locus during sepsis have synergistic effects

Aim 2: Demonstrate that TLT-1 can be used as a marker for the development of DIC,
ARDS, and Sepsis. We will (i) develop an ELISA and dot blot assay to identify the TLT-1
extracellular domain in the blood; (ii) identify human cohorts suffering from various stages of
sepsis, including DIC and ARDS; and evaluate them for the presence of TLT-1 in the plasma
using dot blot and ELISA.

At the conclusion of this project, we will have demonstrated that TLT-1 plays a prominent role
in the progression of sepsis and that TLT-1 can be used as a marker for the progression of sepsis.
We will have also developed new reagents with therapeutic potential.

B. Background

The wound healing process is a delicate balance between the inflammatory and hemostatic
processes. Traumatic injuries or bacterial infection can greatly alter this balance, leading to
systemic activation of inflammation and coagulation® ’. Based on the current paradlgm in which
the inflammatory response launches coagulation processes into anarchy, it is logical to
hypothesize that if we can control the “cytokine storm”, we can control the outcomes in sepsis.
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Centered on this principle, several clinical trials have been designed to control the inflammatory
response. These include trials on Tissue Necrosis Factor (TNF)-a., the general inflammatory
process, IL-1b and bacterial endotoxin. However each of these attempts have produced less than
desirable results. If patients are already suffering from a coagulopathy when diagnosed with
sepsis, then treatments focusing on the coagulation pathway may give more promising results.
Current literature supports this hypothesis® and suggest a shift in treatment regimens toward
those that focus on coagulation or both inflammation and coagulation pathways.

The TREM Locus: We continue to uncover new players in the progression of the inflammatory
response. A newly uncovered locus is emerging as a prominent factor in the amplification of
sepsis. The triggering receptors expressed in myeloid cells (TREM) represent six genes on
human chromosome six. Many of these genes are conserved in mice, making them excellent
targets for study. Work by two independent laboratories has defined a role for TREM-1 in
sepsis. Bouchon et al. has shown that a TREM-1-Fc fusion protein decreases mortality 85% in
the murine end0t0X1c shock model of sepsis, even after a 4-hour delay in the addition of the
fusion protein’. Gibot et al. further defined this model by aligning the murine and human
TREM-1 extracellular domain and identifying a stretch of 17 amino acids (LP17) that were
highly homologous. They found that the addition of the LP17 peptide to mice in the endotoxin
model of sepsis decreased mortality 100%, and 75% in the more stringent cecal ligation and
puncture model of murine sepsis’. Furthermore, the presence of the TREM-1 soluble fragment
shows a positive correlation with the progression of pneumonia or sepsis in patients'’. These
results suggest LP17 is an attractive therapeutic target in the inflammatory response durlng
sepsis.

The final characterized member of this locus, and the focal point of this study, is called TLT-1
and, is found in mice and humans®. Our characterization of TLT-1 demonstrated that it is
abundant, specific to the platelet and megakaryocyte lineage, and is sequestered in the platelet
alpha granules. U]pon platelet activation with thrombin or LPS, TLT-1 is translocated to the
platelet surface® '*. TLT-1 contains a v-set Ig type- _extracellular domain, a transmembrane
region and a cytoplasmlc tail that contains a membrane distal immunoreceptor tyrosine-based
inhibitory motif (ITIM) and a polyproline-rich domain. It does not couple to the DAP 12
actlvatlng chain like other members of the TREM family; however, it has been shown to enhance
Ca'" signaling in rat basophilic leukemia (RBL) cells, suggesting TLT-1 is a co-activating
receptor. The specificity of TLT-1 expression suggests that it plays a unique role in hemostasis
and/or thrombosis™

Our recent characterization of the TLT-1 extracellular domain has uncovered evidence that
suggests that TLT-1 also functions during the onset and progression of sepsis™ ''. First, like
TREM-1, a soluble fragment of TLT-1 is identifiable in the serum of humans, although to date
no correlation has been made to human disease. The second realization comes from the
structural analysis of the TLT-1 extracellular domain. When the amino acids of the extracellular
domain of TLT-1 and TREM-1 are aligned, the homology seen in the region of the LP17 extends
to TLT-1. The crystal structures of TLT-1 and TREM 1 demonstrate the structural similarities
that TLT-1 shares between the TREM family member TREM-1°. Residues 94110 in hTLT-1
share considerable structural homology to mMTREM-1 residues 103—119 (LP17). In both TREM-
1 and TLT-1, these peptides are significantly exposed, with both ends forming exposed loops,
(Figure 1). The similarity between the loops that house LP17 of TREM-1 and TLT-1 open the
possibility that the TREM-1 LP17 may also improve sepsis outcomes by affecting coagulation
through interactions with TLT-1 as well.

Summary: It is clear that there are many gaps in our understanding of the progression of sepsis
to MOF. Attempts to intervene in the inflammatory process have met with a great deal of
disappointment. More recent trials focusing on coagulation pathways have provided more
success, suggesting that development of treatments for sepsis should also focus on the inhibition
of coagulatlon processes. Furthermore, it is necessary to identify more of the key players in the
progression of sepsis. Our model predlcts that TLT-1 is a thrombotic molecule and that
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intervention with TLT-1 may have
significant impact, not only on diseases
associated with sterile thrombosis, but
in the management of sepsis and septic
shock as well. Furthermore, targeting
two or more TREM family members
may act synergistically toward
decreasing the mortality associated to
sepsis.

C. Preliminary Studies:

This section demonstrates how we
address problems in the laboratory
setting, i.e., the questions asked; the
rationale behind the questions; the
experiments used to address the

Figure 1 - Comparison of the active mMTREM 17 amino
acid peptide and equivalent TLT-1 residues. (A) Structural
alignment of the 17 amino acid segments of MTREM-1
(residues 103-119, shown in magenta) and hTLT-1

Lo . (residues 94-110, blue). (B) Transparent molecular
quesylon.s, the resylts, and. the surface of TLT-1, shaded blue over the area of the surface
implications relative to this grant formed by residues 94-110 of TLT-1. Superimposed on the
application. TLT-1 molecule are residues 103 -119 of mTREM-1 from
Question: How does TLT-1 affect the crystal structure (1U9K). Taken from Gattis, et. al.
platelet function? Rationale: TLT-1is (seeref3)..

an abundantly expressed platelet receptor that is unique to platelets. TLT-1’s restricted pattern
of expression suggests a specific role in platelet function. Here, we ask if we can manipulate
platelet aggregation using proprietary antibodies specific to TLT-1 or fusion proteins derived
from TLT-1.

Experimental design: We examined if engagement of TLT-1 using various antibodies affect
platelet aggregation. Aggregation assays were run on an aggregometer (Chrono-log Corp.
Havertown PA). Antibodies or vehicle were added and allowed to incubate with the washed
platelets for at least 3 min at 37°C with stirring (800 rpm) before the addition of thrombin.
Thrombin was added to the aggregatlon cuvette containing 600 pul of platelet suspension at a
final concentration of 3x10%/ml and results were recorded by a chart recorder. Doses of thrombin
used were chosen based on optimal response from dose response curves on each patient’s platelet
samples. In most instances, we used 0.125 units of thrombin.

Results: We isolated monoclonal antibodies for TLT-1 using a fusion protein of the TLT-1
extracellular domain and the fc region of IgG, as the immunogen. We demonstrated their

specificity to TLT-1 by ELISA, antigen-captured ELISA (data not shown), flow cytometry
against TLT-1 transfected cells (data not shown) and purified human platelets (Figure 2A).

We proceeded to test whether our anti-TLT-1 would affect platelet function in vitro.
Aggregation experiments were completed on washed platelets as described above and we used
an unrelated isotype control and the vehicle phosphate buffered saline (PBS) as negative
controls. Using thrombin on washed platelets, we were able to demonstrate a significant
inhibition of aggregation in the presence of our antibodies (Figure 2B). This inhibition was not
seen when using the vehicle alone or the negative clone. We are currently evaluating the effect
of our antibody on platelet activation with other agonists, such as collagen and ADP.

Implications: Based on the aggregation traces, it is clear that TLT-1 mediated inhibition follows
thrombin induced shape change during a perlod that would be described as the onset of primary
aggregation. The major activation events that occur during primary aggregation include
cytoskeletal rearrangements, granule secretion, Ca™ influx, and inside-out signaling, any of
which could be affected by TLT-1. Our interpretation of these data is that the scFv blocks TLT-
1 from binding its ligand during platelet activation and an otherwise normal activation signal is
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not being sent. Thus, TLT-1 seems to function by increasing platelets’ sensitivity to thrombin
stimulation.

Question: Does TLT-1 play a role in sepsis?- Rationale: The crystal structure of TLT-1
suggests that the LP-17 of TREM-1 may affect more than just TREM-1, or that TLT-1 may also
be involved in sepsis as well. The standard approach for studying the function of a gene in vivo
is to generate a null mutant. Accordingly, we targeted TLT-1 and created a TLT-1 null mouse.

Experimental Design: We chose to use a modified Bacterial Artificial Chromosome (BAC)
construct to remove exons one and two of the TLT-1 gene. This completely removed protein
expression of TLT-1 (Figure 2C). The Shwartzman model of localized vasculitis is used as a
model for DIC and sepsis and would give indication of TLT-1 involvement in sepsis'*. The
Shwartzman model of localized vasculitis produces a small lesion and allows us to study the
necrotic area by histology. In the local reaction, the skin site was shaved and primed by a
subcutaneous injection of lipopolysaccharide (LPS). Then a local hemorrhagic vasculitis was
stimulated by a subcutaneous injection of PBS (control) or tissue necrosis factor (TNF)-a in the
same site as the priming injection. The lesions were scored for hemorrhage, microclots, influx of
neutrophils, and area of necrosis from no effect (0) to hemorrhagic necrosis (4).

Results: We have completed a initial characterization of the null mouse. We performed
differential cell counts, bleeding time and aggregation curves. As expected, the difference
between the null and controls is subtle within these basic parameters. There was no difference in
the blood cell numbers. Bleeding times in the null mice were increased at least 30% compared to
that of controls (controls - 87.33 £ 13.73 vs TLT-1 null - 184.33 &+ 57.57 -12 animals) which was
consistent with a decreased ability of the null platelets to aggregate compared to controls (data
not shown). The major difference observed was when we addressed TLT-1’s potential
involvement in sepsis.

Figure 2D shows the dramatic difference in the response of the TLT-1 null mice compared to
control mice in the Shwartzman reaction. The removal of TLT-1 from mice causes a larger area
of necrosis (2:1), hemorrhage (3:1), more microclots containing fibrinogen and platelets (5:1), a
larger influx of neutrophils to the area after exposure of LPS and TNF-a.

Implications: The inflamed area shown in Figure 2D demonstrates in a genetic model that TLT-
1 is necessary for the body to manage its response to induced vascular leakage. Moreover, these
results demonstrate that TLT-1 plays a role in managing clots when there are low levels of
agonist present. These results are consistent with the increased bleeding time also seen in these
preliminary studies.

Question: Can TLT-1 be targeted for therapeutic intervention of sepsis? -Rationale: The
Shwartzman reaction described above demonstrates that TLT-1 is involved in the pathology of
sepsis. Although TLT-1 seemed to have a slight bleeding phenotype, we believe that this delay
in the ability of the platelets to aggregate will translate into slowed progression of sepsis to organ
failure. Therefore, we attempted to pharmacologically use peptides to attempt to decrease the
mortality associated with sepsis.

Experimental design: To evaluate the probability of TLT-1 as a therapeutic target, we used
endotoxic infusion. Mice between 20-23 grams were given LPS in PBS, PBS and the TREM-1
LP17, or LPS and the TLT-1 LP17 (the equivalent amino acids (94-110) to the TREM-1 LP-17)
and monitored over 168 hours. Eye bleeds were taken at 0 and 6 hours to measure TNF-a levels.

Results: The percent survival of mice, shown in Figure 2E, demonstrate that TLT-1 LP17
function to reduce the mortality associated with sepsis by 70% and the TREM 1 LP-17 reduced
mortality by 50%. These results suggest that TLT-1 LP-17 functlons as well, if not better, than
the TREM-1 LP17. The TNF-a levels were measured as in ref">. The TNF-o, levels in the
TREM group, as expected, were lower than controls. The TLT- 1 group unexpectedly had higher
levels than control, suggesting that these two peptides may affect different mechanisms.
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Implications: Here we demonstrate TLT-1 is a viable target for pharmacological intervention
during sepsis. Furthermore, the difference in TNF a levels between the two experimental groups
suggests that these peptides may be working via different mechanisms and in fact may be able to
work synergistically. This is addressed in Aim 1

Summary: TLT-11isa
B Thrombin platelet receptor that is
abundantly expressed and the
larger portion of the protein is
found in the a-granules of
resting platelets and
10° 10" 10° 10° 10” 10" 10° 10° 10° megakaryocytes. Up()n
T _ _ ' stimulation with activating
D Control TLT- 1’ - Suvivalproporions substances such as thrombin
and ADP, TLT-1 redistributes
to the surface and throughout
“-TREM 1-17 the platelet. In serum, a TLT-
==Control 1 soluble fragment can be
I identified that is not present
Figure 2- TLT-1 involvement in sepsis — For details see text. in pla,sma5 . The presence of a
TLT-1 fragment released
after platelet aggregation may be used as a marker for DIC and sepsis. This will be evaluated in
Aim 2. In our preliminary results section, we demonstrated that a monoclonal antibody specific
for TLT-1 can inhibit thrombin mediated platelet aggregation. Using a genetic model, we
prescribe a role for TLT-1 in sepsis using the Shwartzman model of vasculitis and further
demonstrate potential of TLT-1 as therapeutic agent using TLT-1 specific peptides. Our present
interpretation of these results is that TLT-1 is a pro-thrombotic molecule that acts by facilitating
platelet activation in the presence of low concentrations of agonist. Furthermore, we submit that
TLT-1 mediated inhibition can be translated into a decrease in the coagulopathy associated with
sepsis and is a good therapeutic target for sepsis and this is addressed in Aim 1.

D. Research Objectives and Methods:

Aim 1: Pre clinically qualify therapeutics against TLT-1 and other TREM family
members: We will (i) determine if peptides representing the LP17 of TLT-1 will affect
progression of sepsis after cecal ligation and puncture; (ii) investigate whether targeting multiple
members of the TREM locus during sepsis have synergistic effects;
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Rationale: TLT-1 is the second member of the TREM locus that has been demonstrated to play
a role in sepsis and this opens up the possibility that other members of the locus may also be
factors in sepsis. Therefore, we aim to achieve a more complete understanding of the locus and
whether other members of this locus may be used in combination with TLT-1 to treat sepsis.

Experimental design: (i) Determine if peptides representing the LP17 of TLT-1 will affect
progression of sepsis after cecal ligation and puncture: The cecal ligation and puncture (CLP)
model of resuscitated shock best reproduces the hypotension, hyperdynamic state, and degree of
mortality seen in patients with septic shock'®. Mice (20-23 g) will be randomly grouped and
anesthetized with ketamine/xylazine and made septic with cecal ligation and punctured with an
18-gauge needle. A small amount of stool is expelled from the punctures to ensure patency.
One group of control animals undergoes a similar operation, but the ligation and puncture is
omitted. At the completion of this procedure, one dose of buprenorphine is administered, and
following that, no further anesthesia is given. Treated mice are resuscitated with fluids (50ml/Ig
normal saline at the time of surgery and every 6 hours (hr) thereafter, subcutaneously). The
animals will be treated with normal saline, control peptides (same amino acids expressed in a
random order), and TLT-1 LP17. We will also evaluate the window after the induction of sepsis
to determine whether treatment with LP17 is effective. We will treat separate groups of mice at



Principal Investigator /Program Director - Washington, A.V. - TLT-1 as a Treatment for Sepsis

2,4, 6, and 8 hours after the induction of sepsis and monitor their survival. These procedures
will be completed for both the CLP and the endotoxin infusion models of sepsis. We will
examine 10 mice per group.

To examine if TLT-1 affects the acute events of sepsis, we will use endotoxin infusion in mice.
The endotoxin infusion model will lead to significant mortality in 12 hours. Therefore
endotoxin infusion in mice is most useful for the study of acute events in sepsis 4 ~Endotoxin
and infusion will be completed as described in the preliminary results section. We will examine
10 mice per group.

Seven additional animals per group will be sacrificed under anesthesia at 24 h after cecal ligation
and puncture for the determination of bacterial count, measure of coagulation parameters (TAT
complexes and D-dimers: measured by ELIZA kits), and cytokine levels. Serum samples will be
collected by cardiac puncture and assayed for TNF-q, IL-1fand IL-6 by ELISA (BD
Biosciences, R&D Systems) sSTREM-1 and TLT-1 levels will be measured by immunodot. For
the assessment of bacterial counts, blood and peritoneal lavage fluid will be plated in serial log
dilutions on tryptic soy supplemented with 5% sheep blood agar plates. Peritoneal lavage fluid
will be obtained using 2 mL RPMI 1640 (Life Technologies). After plating, tryptic soy agar
plates will be incubated at 37°C aerobically for 24 h and anaerobically for 48 h. Results will be
expressed as CFU per ml of blood and CFU per mouse for the peritoneal lavage. Our laboratory
technician has considerable experience in the handling of mice and we perceive no difficulty in
achieving clean interpretable results from these procedures.

(i) Investigate whether targeting TLT-1 and TREM-1 locus during sepsis will have
synergistic effects: We will use a combination of the effective dose 50 of TLT-1 and TREM-1
peptides in both the CLP and endotoxin infusion models as described in Aim 1i and preliminary
results, respectively.

Expected Results: We expect TLT-1 LP17 to reduce sepsis in CLP-induced sepsis in a similar
manner as seen with the endotoxin infusion model shown the preliminary results. We anticipate
an extension of the four-hour window of treatment after infection using seen with TREM1 LP17
with the TLT-1 peptide and in the combinational treatment. We expect that TLT-1 will increase
the window of treatment by two to four hours compared to TREM 1 treatments, because
reagents’ whose primary mode of action is targeted for TLT-1 is targeted to effect at the later
stages of sepsis. We expect to see the levels of TNF-a, IL-1f3, IL-6, and soluble TREM-1 show
no correlations with survival during treatment with only TLT-1 LP17 but mimic published
values for TREM-1 LP17 when the combinational treatment is used. We expect to see a
decreased level of TAT complexes, TLT-1 soluble fragment, and D-dimers when using the TLT-
1 peptide or scFv.

Foreseen Pitfalls/Alternatives: The combinational treatments may show no improvement over
either one individually suggesting that these are targeting the same site. In this instance we will
make peptides to other regions of TLT-1, test their effectiveness in these described sepsis
models, and if they show efficacy, we will enroll them in similar synergy trails as described
above.

Aim 2: Demonstrate TLT-1 can be used as a marker for the development of DIC, ARDS,
and Sepsis: We will (i) develop an ELISA and dot blot assay to identify the TLT-1 extracellular
domain in the blood; (ii) identify human cohorts suffering from various stages of sepsis,
including DIC and ARDS, and evaluate them for the presence of TLT-1 in the plasma using dot
blot and ELISA.

(i) Develop an ELISA and dot blot assay to identify the TLT-1 extracellular domain in the
blood: ELISAs will be completed as reported above with the scFv. Levels of STLT-1 in
samples of plasma will be measured with the use of an immunoblot technique similar to that used
for TREM 1. Briefly, we will use a monoclonal murine IgG1, or a goat polyclonal antibody
directed against human TLT-1 (R&D Systems), 100 pl of patient plasma will be dotted onto
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a nitrocellulose membrane, dried, and coated with PBS supplemented with 5% milk. The
nitrocellulose sheet will then be incubated for 60 minutes in the presence of antibody. After
thorough rinsing, the sheet will be incubated for another 60 minutes with secondary antibody and
washed in phosphate-buffered saline supplemented with 20 percent dimethylsulfoxide

and incubated for 30 minutes with horseradish peroxidase—conjugated streptavidin (Bio-Rad).
The enzyme substrate chromogen Opti-4CN (Bio-Rad) will be added. Each sheet will contain
calibration samples of a known concentration of TLT-1. Colorimetric determination will be
achieved by means of a Versadoc scanner and PDQuest image analysis software (Bio-Rad).

(i) 1dentify human cohorts suffering from various stages of sepsis, including DIC and
ARDS, and evaluate for the presence of TLT-1 in the blood using dot blot and ELISA: At
admission to the intensive care unit, we will record the following items for each patient: age;
sex; severity of the underlying medical condition, stratified according to the criteria of APACHE
IT score'”; Sepsis-related Organ Failure Assessment score'® (range, 0 to 24; scores for each organ
system [respiration, coagulation, liver, cardiovascular, central nervous system, and kidney]
ranged from O [normal] to 4 [most abnonnal]) reason for admission to the intensive care unit;
principal diagnosis; vital signs; respiratory variables; and results of routine blood tests

and microbiological culture results. Survival or death in the intensive care unit will be assessed
during a follow-up period up to 28 days. The attending physician will prescribe microbiological
tests and antimicrobial therapy according to the usual practice of the intensive care unit,

without interference by the research team. Two intensivists, retrospectively, will review all
medical records pertaining to each patient and independently classify the diagnosis as

the systemic inflammatory response syndrome (that is, no infection, sepsis, severe sepsis, or
septic shock) at the time of admission, according to established consensus definitions.
Intensivists will be blinded to results. We will compare TLT-1 values to two other markers used
to measure the probability of sepsis procalcitonin and soluble TREM-1. Samples will be
gathered within 12 hours after admission and study enrollment, 5 mL of whole heparinized blood
will be drawn through an arterial line for measurement of procalcitonin and soluble TREM-1
levels. Plasma will be collected by centrifugation at 4° C, separated into aliquots, and stored at -
80° C until the day of assay. Plasma procalcitonin concentrations will be measured by using an
immunoassay with a sandwich technique and a chemiluminescent detection system, according to
the manufacturer’s protocol (LUMITest,). Plasma soluble TREM-1 levels will be assessed as
described elsewhere'?

Expected results: We expect to see a positive correlation of the presence of the soluble
fragment and the progression of sepsis and, as patients recover, we expect to see a decrease in
the amount of soluble TLT-1. During the course of these experiments, we estimate to evaluate
approximately 150 patients in various stages of sepsis over the next year. We expect to be able
to correlate the presence of TLT-1 in the plasma with each stage of sepsis, including differences
associated with DIC and ARDS, allowing the presence of TLT-1 to be used as a diagnostic tool
for these conditions

Foreseen Pitfalls/Alternatives: This is a fairly straightforward aim. We have experience on all
procedures listed. The most likely problem here is the ability to detect low enough levels of
TLT-1 to properly correlate TLT-1 to the stages of sepsis. In this case we will use captured
ELISA to increase sensitivity of our assay.

Statistical Analyses: Data will be entered, and submitted to posterior verification and summary
frequencies before analysis, to identify missing values, non-concordant values or any
discrepancy in the data. This will allow us to determine the correct amount of subjects to use per
experiment and the best statistical test, considering the results of the normality test. Changes or
alteration in aggregation will be evaluated by using Two-group Comparative Model (e.g. Chi-
square and Student t-test). Analysis of variance (ANOVA) will be used to compare more than
two groups. We will use rates of proportions to determlne the amount of mice to use per group
for the cecal ligation and endotoxin infusion experiments'’. In all other experiments group size
was determined by experience and published results from similar works. Serum sSTREM-1 and
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cytokines levels will be expressed as mean (+/-SD). The protection against LPS lethality by
LP17 will be assessed by comparison of survival curves using the Log-Rank test. All statistical
analyses will be completed using Statview software (Abacus Concepts) or Prism (GraphPad) and
a two-tailed t-test. P0.05 will be considered significant. The statistical analyses will be
performed at the UCC biostatistics core facility.

Future Directions: We are excited about the possibilities that this work presents. We have
already positioned ourselves to take the next steps to move this work forward. The steps include
the molecular modeling of the TLT-1 extracellular domain to identify the residues important for
these interactions described above. Once we have identified these residues and confirmed them
by mutational analysis, we have agreements with our collaborators to crystallize the TLT-1
active site. This will further facilitate the design of light and easily storable therapeutics that can
be used more effectively for treatments in the hospital or the battlefield.

Relationship of this work to current research in your lab: Our institution has recently
received an infrastructure grant to support an expansion of its Anatomy Department to include
Cell Biology. The grant supported the creation of lab space, and the provision of basic supplies
for two new faculty positions; one of which I was recruited to fill. I was charged with creating
an externally-funded research program that would train graduate students in the biomedical
sciences.

We were the first to describe TLT-1. As demonstrated in our preliminary results, we have
developed reagents that specifically recognize the extracellular and intracellular domains of
TLT-1. The laboratory I am developing focuses on platelets and their role in CVD, sepsis, as
well as using TLT-1 to understand the mechanism of a-granule secretion. Our discovery and
initial characterization of the TLT-1 and its potential role in thrombosis and hemostasis places
our laboratory in a unique position to examine this interaction in detail.

G. Facilities Available

Laboratory space of 1000 sq. ft is available to the Principal Investigator. This space is equipped
with tissue culture room, fume hoods, a shielded area for radiation use, a general laboratory
bench area and a platelet aggregometer measuring platelet aggregation. The PIs have access to
work space in the Department of Microbiology and Immunology. We have a proteomics core at
the Universidad Central del Caribe. Our common facilities room is equipped with a Bio-Rad
VersaDoc 3000 multi-imager for visualizing non-isotopic fluorescent, chromogenic and
chemiluminescent-labeled samples. The VersaDoc has UV and white light transmission
illumination for image capturing and analysis of blots, film and opaque samples. PDQuest image
analysis software is used for gel image analysis. SA, flow cytometry, real-time polymerase chain
reaction, FISH, and a microarray reader. We have recently purchased a FV1000 Olympus three
channel confocal microscope with expected delivery in January 2007.

The university hospital, Dr. Ramon Ruiz Arnau, located in Bayamon, Puerto Rico, is a university
and district hospital inaugurated in 1978. It is a tertiary hospital with 500 beds distributed in 5
major areas: Internal Medicine, Pediatrics, OB-GYN, Surgery and E.R. Also located within the
Internal Medicine floor is an Intensive Care Unit and a Coronary Care Unit with continuous
electronic monitoring of patients. Also, within the Pediatric ward, is a Pediatric Intensive Care
Unit and Neonatal Intensive Care Unit. The Surgery department is composed of 8 large operating
rooms and a ward. The Emergency Room is a modern and ample area, divided by specialties.
Within ER there is a huge trauma room and cardio room for critical patients. The medical
laboratory is very large, with modern equipment to process samples. This laboratory also
includes a pathology lab with autopsy room.
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